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VIA RANDOM HOUSE 

What Really Goes On in a Writer’s Notebook? 

Danielle McLaughlin on the Process of Writing Her Latest Novel 

By Danielle McLaughlin 

 

January 6, 2021 

I’m someone who’s slow to throw things out. In the room where I write, as well as the usual writer detritus, 

there’s a doll I got for Christmas the year I was five, rolled up posters from the walls of flats I rented in my 

teens and early twenties, and an empty prosecco bottle from when my husband proposed. This tendency to 

hoard is a tricky habit for someone who likes to write longhand. I keep all my drafts and so, over the years, 

I’ve accumulated notebook upon notebook. 

Longhand is how I need to write when I’m in the early stages of a project. Even after I’ve moved a story onto 

computer, every once in a while I’ll print out a typed draft to scribble on, teasing out knots, adding and 

subtracting. Longhand is where problems get solved. All this adds up to a lot of paper, and when it overspills 

the space available, it gets carried up to the attic. So it’s in the attic I find myself the Saturday before 

Christmas, ducking beneath the low beams, dodging cobwebs, as I make my way with a torch to the farthest 

corner in search of the notebooks in which I wrote The Art of Falling. 

https://bookshop.org/a/132/9780812998443
https://lithub.com/author/daniellemclaughlin/
https://bookshop.org/a/132/9780812998443
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I like my notebooks to resonate in some way with whatever I’m working on. The covers of the ones I used 

for The Art of Falling have lots of blue and green hues, the influence of the West Cork coastal setting, 

perhaps, which may also have prompted me to choose the notebooks with insects and dense vegetation. 

There’s a notebook with a very lovely octopus in gold foil against a blue background. I associate the octopus 

with a series of sea-themed pieces made by Robert Locke, the sculptor in the novel. There are also more 
prosaic looking school copybooks that I picked up on a summer holiday in Italy. I remember being very taken 

with the quality of the paper, as well as by the words in Italian on the front—quaderno, nome, cognome. 

School copybooks make an appearance in The Art of Falling, and now I find myself wondering: which came 

first: the idea or the notebooks? 

 

VIDEO FROM LIT HUB: 

Helen Macdonald and James Rebanks talk to Andy Fryers at the Hay Festival Winter Weekend 

https://lithub.com/watch-helen-macdonald-james-rebanks-and-andy-fryers-in-conversation/
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Helen Macdonald and James Rebanks talk to Andy Fryers at the Hay Festival Winter Weekend 

I write in any colored ink that is to hand—black, green, blue, purple, red. Here and there, I can see where the 

pages got wet and the ink ran, leaving a rainbow stain.  My notebooks get hauled about unceremoniously 

from kitchen to café to beach to car. Recipes have made their way onto the margins, measurements of flour 
and sugar. Elsewhere, I see that I’ve taken notes on a too-good-to-resist conversation overheard at a café, a 

very promising and surreal row which included the rather wonderful line: “If you don’t get your ears done 

soon, I’m going to have to start writing you letters.” 

In the notebooks, I don’t just write down the story, I also engage myself in conversation about it. Sometimes 

this takes the form of quite profound questions like “Is the story of Adam and Eve stored in the Y 

chromosome?” or “Is this character a magpie or a cuckoo?” Others are more mundane: “What does she do 

with the ingredients for the tacos?” “Too many Volvos,” “Where are Chapters 12 & 13?” I have, I notice, a 

tendency to be hard on myself. “Weed out stuff!” I tell myself, “Fix the sanctimonious sentence.” In response 

to an idea jotted down to write “a story within a story; a prose-poem within a story?” I see that I’ve answered: 

“If you want to write poetry, write poetry. This is a novel.” 

In contrast, there’s a page comprising a list of life-affirming exhortations and aphorisms, accompanied by 

Latin translations. Perseverance conquers; In counsel is wisdom; Let Courage be thy test, and so on. To a 
stranger’s eye it might look like the novel took a sudden swerve into a self-help manual, but I was in fact 

searching that day for a suitable motto for the school that my protagonist’s teenage daughter attends. I 

decided, finally, on “To be, rather than to seem” (Esse quam videre) a sentiment which I felt went to the heart 

of much of what my protagonist was struggling with. It would become the novel’s opening sentence. 
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This tendency to hoard is a tricky habit for someone who likes to write longhand. I keep all my drafts and so, 

over the years, I’ve accumulated notebook upon notebook. 

I rarely add dates to what I write in the notebooks, but leafing through them now I notice that in the margin of 

one I’ve scrawled 13-14 February 2015. I would have been away then at a writers retreat in Cill Rialaig, a 

restored famine village on the edge of windswept cliffs in Ballinskelligs, Co. Kerry. Desolate, stunningly 
beautiful, and steeped in history, it’s my kind of writing retreat, a very unsocial one, with each writer residing 

alone in their own small cottage, and no organized activities. I’d often work until the early hours of the 

morning, sitting by the turf stove, drawing on the soup of creative energies left by the writers and artists and 

famine-era families who’d occupied this space before me. I was in the very early stages of a novel set in a 

lakeside development of cabins, with tensions developing between two women when someone from their past 

re-surfaces. That night, and early morning, of February 13-14 I knew I’d had a breakthrough when I jotted 

down: “Mix these characters and the Chalk Sculpture?” 
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The Chalk Sculpture was a short story I’d been writing and re-writing, in various incarnations, for a few 

years. It first sparked into life at a workshop I took with the Irish novelist, short story writer and poet Nuala 

 

O’Connor at Waterford Writers Weekend in 2012. Each version of the story differs in fundamental ways, but 

there are also elements common to all of them: the Chalk Sculpture itself, for instance, as well as infidelity, 

complex relationships between women, and a wild and isolated landscape. None of these versions of the short 
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story were ever published. To my frustration, there continued to be something about it that eluded me. That 

something was supplied in Cill Rialaig when I merged the story with the early outline of the novel. Re-

reading the draft short stories now, I’m intrigued by how completely certain ideas and scenes have survived 

over the years to inhabit the final draft of The Art of Falling. 

 

The prompt I got in the workshop in 2012 was a piece of broken pottery. As I held it in my hand I remember 

noticing its white chalky edges. The sense of brokenness that emanated from it went beyond the piece itself, 

and in my head an image formed of a woman in difficulty, struggling to climb a coastal path. I’ve kept the 

piece of paper I did the writing exercise on. Many of the words I threw down quickly to describe the path—

”smooth,” “white,” “a soft curve”—are words that would later feature in my descriptions of Robert Locke’s 

best known work in the novel, a piece bearing the same name as the title I gave my rough jottings that day: 

the Chalk Sculpture. Now, working on a very messy draft of my next novel, I tuck the workshop scribbles 

into the box containing my author copies of The Art of Falling, a reminder that the journey of a thousand 

miles begins with one step. 

__________________________________ 

 

The Art of Falling by Danielle McLaughlin is available now via Random House. 

Danielle McLaughlinnotebooknotebooksnovelnovel writingRandom HouseThe Art of Falling 

https://bookshop.org/a/132/9780812998443
https://lithub.com/tag/danielle-mclaughlin/
https://lithub.com/tag/notebook/
https://lithub.com/tag/notebooks/
https://lithub.com/tag/novel/
https://lithub.com/tag/novel-writing/
https://lithub.com/tag/random-house/
https://lithub.com/tag/the-art-of-falling/
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Danielle McLaughlin 

Danielle McLaughlin is the author of the short story collection Dinosaurs on Other Planets. Her stories have 

appeared in The New Yorker, The Irish Times, The Stinging Fly, and various anthologies. McLaughlin has 

won the Windham Campbell Prize, the William Trevor/Elizabeth Bowen International Short Story 

Competition, the Willesden Short Story Prize, the Merriman Short Story Competition in memory of Maeve 

Binchy, and the Dromineer Literary Festival short story competition. She lives in County Cork, Ireland. 

 

https://lithub.com/what-really-goes-on-in-a-writers-notebook/ 

  

https://lithub.com/author/daniellemclaughlin/
https://lithub.com/author/daniellemclaughlin/
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COVID-19 virus enters the brain, research strongly suggests 

A new study shows how spike protein crosses the blood-brain barrier 

University of Washington Health Sciences/UW Medicine 

Summary: 

The SARS-CoV-2 virus, like many viruses before it, is bad news for the brain. In a new study, researchers 
found that the spike protein, often depicted as the red arms of the virus, can cross the blood-brain barrier in 

mice. The spike proteins alone can cause brain fog. Since the spike protein enters the brain, the virus also is 

likely to cross into the brain. 

     

FULL STORY 

 

 

Coronavirus illustration (stock image). 

Credit: © iweta0077 / stock.adobe.com 
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More and more evidence is coming out that people with COVID-19 are suffering from cognitive effects, such 

as brain fog and fatigue. 

And researchers are discovering why. The SARS-CoV-2 virus, like many viruses before it, is bad news for the 

brain. In a study published Dec.16 in Nature Neuroscience, researchers found that the spike protein, often 

depicted as the red arms of the virus, can cross the blood-brain barrier in mice. 

This strongly suggests that SARS-CoV-2, the cause of COVID-19, can enter the brain. 

The spike protein, often called the S1 protein, dictates which cells the virus can enter. Usually, the virus does 

the same thing as its binding protein, said corresponding author William A. Banks, a professor of medicine at 

the University of Washington School of Medicine and a Puget Sound Veterans Affairs Healthcare System 

physician and researcher. Banks said binding proteins like S1 usually by themselves cause damage as they 

detach from the virus and cause inflammation. 

"The S1 protein likely causes the brain to release cytokines and inflammatory products," he said. 

In science circles, the intense inflammation caused by the COVID-19 infection is called a cytokine storm. The 

immune system, upon seeing the virus and its proteins, overreacts in its attempt to kill the invading virus. The 

infected person is left with brain fog, fatigue and other cognitive issues. 

Banks and his team saw this reaction with the HIV virus and wanted to see if the same was happening with 

SARS CoV-2. 

Banks said the S1 protein in SARS-CoV2 and the gp 120 protein in HIV-1 function similarly. They are 

glycoproteins -- proteins that have a lot of sugars on them, hallmarks of proteins that bind to other receptors. 

Both these proteins function as the arms and hand for their viruses by grabbing onto other receptors. Both 

cross the blood-brain barrier and S1, like gp120, is likely toxic to brain tissues. 

"It was like déjà vu," said Banks, who has done extensive work on HIV-1, gp120, and the blood-brain barrier. 

The Banks' lab studies the blood-brain barrier in Alzheimer's, obesity, diabetes, and HIV. But they put their 

work on hold and all 15 people in the lab started their experiments on the S1 protein in April. They enlisted 

long-time collaborator Jacob Raber, a professor in the departments of Behavioral Neuroscience, Neurology, 

and Radiation Medicine, and his teams at Oregon Health & Science University. 

The study could explain many of the complications from COVID-19. 

"We know that when you have the COVID infection you have trouble breathing and that's because there's 
infection in your lung, but an additional explanation is that the virus enters the respiratory centers of the brain 

and causes problems there as well," said Banks. 
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Raber said in their experiments transport of S1 was faster in the olfactory bulb and kidney of males than 

females. This observation might relate to the increased susceptibility of men to more severe COVID-19 

outcomes. 

As for people taking the virus lightly, Banks has a message: 

"You do not want to mess with this virus," he said. "Many of the effects that the COVID virus has could be 
accentuated or perpetuated or even caused by virus getting in the brain and those effects could last for a very 

long time." 

This study was partially supported by a National Institute on Aging-funded COVID-19 supplement to a 

shared RF1 grant of Banks and Raber. 

 

Story Source: 

Materials provided by University of Washington Health Sciences/UW Medicine. Note: Content may be 

edited for style and length. 

 

Related Multimedia: 

• YouTube video: Research strongly suggests COVID-19 virus enters the brain 

 

Journal Reference: 

1. Elizabeth M. Rhea, Aric F. Logsdon, Kim M. Hansen, Lindsey M. Williams, May J. Reed, Kristen 

K. Baumann, Sarah J. Holden, Jacob Raber, William A. Banks, Michelle A. Erickson. The S1 

protein of SARS-CoV-2 crosses the blood–brain barrier in mice. Nature Neuroscience, 2020; 

DOI: 10.1038/s41593-020-00771-8 

 

https://www.sciencedaily.com/releases/2020/12/201217154046.htm 

  

https://newsroom.uw.edu/news/research-strongly-suggests-covid-19-virus-enters-brain
https://www.uwmedicine.org/
https://youtu.be/CcFFVYbnHtI
http://dx.doi.org/10.1038/s41593-020-00771-8
https://www.sciencedaily.com/releases/2020/12/201217154046.htm
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250-year-old Natural History Illustrations of Some of Earth’s Strangest, Sweetest, and Most 

Otherworldly Creatures 

An illustrated celebration of the living wonders of land, sea, and sky by a self-taught young man who went on 

to become one of the greatest natural history artists of all time. 

BY MARIA POPOVA 

If the legendary nanogenarian cellist Pablo Casals was right, as I trust he was, that working with love 

prolongs your life, and if Walt Whitman was right, as I know he was, that an intimacy with the natural world 

is the key to robust mental and physical health, then the English naturalist and pioneering 

ornithologist George Edwards (April 3, 1694–July 23, 1773) owed his longevity, which eclipsed the life 

expectancy of his time and place by decades, to the extraordinary creative vitality with which he reverenced 

nature in his work. 

 

The Female Zebra. (Available as a print and as a face mask.) 

https://www.brainpickings.org/2014/12/03/pablo-casals-work-age/
https://www.brainpickings.org/2014/12/03/pablo-casals-work-age/
https://www.brainpickings.org/2017/12/20/walt-whitman-specimen-days-meaning-of-life/
https://www.brainpickings.org/2017/12/20/walt-whitman-specimen-days-meaning-of-life/
https://society6.com/product/female-zebra-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/female-zebra-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
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The Male Zebra. (Available as a print and as a face mask.) 

Born into a humble family and raised under the tutelage of clergymen, Edwards awoke to the wondrous world 

of natural history art and science as a teenager by an improbable turn of chance. When a wealthy relative of 

the merchant with whom Edwards was apprenticing died, it was decided that the man’s colossal book 
collection was to be moved into the apartment where the young man was boarding. Inconvenienced as he was 

by the spatial assault of tomes, Edwards suddenly had access to the equivalent of a private university library 

— more knowledge than the vast majority of his peers could touch in a lifetime. Day after day, night after 

night, he found himself absorbed in these rapturous portals into poetry, astronomy, classical sculpture, and 

natural history. Suddenly, the life-path he had been set on — the pursuit of wealth through commerce — 

seemed so small and so impoverished of imagination. 

https://society6.com/product/male-zebra-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/male-zebra-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
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The Yellow-breasted Toucan. (Available as a print and as a face mask.) 

https://society6.com/product/yellow-breasted-toucan-by-george-edwards-1761-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/yellow-breasted-toucan-by-george-edwards-1761-benefiting-the-nature-conservancy_print?curator=brainpicker


Sistema de Infotecas Centrales                                                                                                                Universidad Autónoma de Coahuila              

 

 

 

 

  

Infoteca’s E-Journal                                                                                                                   No. 554 march 2021 

 

16 

Barely out of his teens, Edwards left England to travel through the Continent, determined to broaden his 

mind. When he returned a month later, he wandered London for two years, young and unemployed and 

unemployable in his restive longing for something grander than mere money-work. He left again, not sure 

where to or what for, but as he wandered the fjords of Norway away from human habitation, watching the 

seabirds, watching the sky, watching the subtlest seasonal changes of the trees and flowers, something awoke 

in him, something was answered. 

 

The Black-and-blue Titmouse with Pomegranate Blossom. (Available as a print and as a face mask.) 

https://society6.com/product/black-and-blue-titmouse-with-pomegranate-blossom-by-george-edwards-1761-benefiting-nature-charity_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/black-and-blue-titmouse-with-pomegranate-blossom-by-george-edwards-1761-benefiting-nature-charity_print?curator=brainpicker
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Upon returning to London, he devoted himself to learning everything the era’s science could teach him about 

the living world, of which nothing enraptured him more than the feathered wonders of the sky. The more he 

read about the anatomy and natural history of birds, the more he fell under the spell of their science and their 

splendor. He spent his limited means on the best bird paintings he could find, studied them closely with a 

savage admiration, then began making drawings of his own. Without formal instruction, he proceeding only 

on the wings of his enthusiasm and the encouragement of fellow natural history painting enthusiasts. 

 

The Red-beaked Toucan. (Available as a print and as a face mask.) 

https://society6.com/product/red-beaked-toucan-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/red-beaked-toucan-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
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So began a lifelong devotion to making sense of nature and giving shape to its enchantments. In his late 

thirties, on the recommendation of the founder of the British Museum, who had been commissioning him as a 

natural history illustrator for more than a decade, Edwards became librarian of London’s venerable Royal 

College of Physicians — a post he held until the final years of his long life. 

 

The Bush-tailed Monkey. (Available as a print and as a face mask.) 

https://society6.com/product/bush-tailed-monkey-by-george-edwards-1761-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/bush-tailed-monkey-by-george-edwards-1761-benefiting-the-nature-conservancy_print?curator=brainpicker
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A self-taught artist, a scientist a century before the word scientist was coined, George Edwards would be 

remembered by his friends as a man “of a middle stature, rather inclined to corpulence, of a liberal disposition 

and a cheerful conversation,” a man of great politeness but entirely unaffected, “free from all pedantry and 

pride.” He would be remembered by history as the father of British ornithology and one of the greatest natural 

history illustrators who ever lived. 

 

The Bluejay and the Summer Red-bird. (Available as a print and as a face mask.) 

https://www.brainpickings.org/2020/10/20/mary-somerville/
https://society6.com/product/bluejay-and-summer-red-bird-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/bluejay-and-summer-red-bird-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
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The Crested Long-tailed Pye. (Available as a print and as a face mask.) 

https://society6.com/product/crested-long-tailed-pye-by-george-edwards-1761-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/crested-long-tailed-pye-by-george-edwards-1761-benefiting-the-nature-conservancy_print?curator=brainpicker
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The Yellow-Faced Parakeet. (Available as a print and as a face mask.) 

https://society6.com/product/yellow-faced-parakeet-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/yellow-faced-parakeet-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
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Although birds were his greatest passion, he depicted with equally meticulous draughtsmanship and great 

tenderness creatures as varied as the Indian grey mongoose, the zebra of the African savannahs, and the tiny 

American mud-tortoise. More than that, like the polymathic mathematician Mary Somerville, for whom the 

word scientist was coined a century later, Edwards intuited that a true understanding of nature requires not the 

conquest of any particular region of knowledge but an integration of the different regions. One of his closest 
and most erudite friends would recall that this self-educated polymath “seemed to have attained to universal 

knowledge,” conversing readily and rapturously about “almost every part of science.” 

 

The Pig-tailed Monkey from Sumatra. (Available as a print and as a face mask.) 

https://society6.com/product/monkey-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/monkey-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
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The Ant-eater. (Available as a print and as a face mask.) 

https://society6.com/product/ant-eater-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/ant-eater-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
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The Small Mud-tortoise. (Available as a print and as a face mask.) 

https://society6.com/product/mud-tortoise-by-george-edwards-1764-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/mud-tortoise-by-george-edwards-1764-benefiting-the-nature-conservancy_print?curator=brainpicker
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The bookseller who would acquire Edwards’s vast collection and steward his legacy would come to write of 

his approach to the work: 

He never trusted to others what he could perform himself; and often found it fo difficult to give satisfaction to 

his own mind, that lie frequently made three or four drawings to delineate the object in its most lively 

character, attitude, and representation. 

In his last major work, Edwards endeavored to distill a life’s worth of what had most awed him in the natural 

world to which he had devoted his days and nights. This became his bilingual three-volume Gleanings of 

Natural History: Exhibiting Figures of Quadrupeds, Birds, Insects, Plants &c., Most of Which Have Not, 

Till Now, Been Either Figured or Described — more than six hundred of Earth’s most astonishing life-forms 

of land, sky, and sea, illustrated in consummate copper-plate engravings, their natural history expounded in 

English and French. 

 

The Crowned Eagle. (Available as a print and as a face mask.) 

https://www.biodiversitylibrary.org/ia/Gleaningsnatura00EdwaA/#page/8/mode/1up
https://www.biodiversitylibrary.org/ia/Gleaningsnatura00EdwaA/#page/8/mode/1up
https://www.biodiversitylibrary.org/ia/Gleaningsnatura00EdwaA/#page/8/mode/1up
https://society6.com/product/crowned-eagle-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/crowned-eagle-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
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The Mongoose. (Available as a print and as a face mask.) 

https://society6.com/product/mongoose-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/mongoose-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
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The Great Horned Owl. (Available as a print and as a face mask.) 

https://society6.com/product/great-horned-owl-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/great-horned-owl-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
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The Elephant and Rhinoceros. (Available as a print and as a face mask.) 

https://society6.com/product/elephant-and-rhinoceros-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/elephant-and-rhinoceros-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
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The Olive-coloured Fly-catcher and the Yellow Butterfly. (Available as a print and as a face mask.) 

https://society6.com/product/olive-fly-catcher-and-yellow-butterfly-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/olive-fly-catcher-and-yellow-butterfly-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
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Upon the completion of this life’s work in 1764, Edwards’s vision — his great instrument of comprehension 

and celebration — had already begun failing and he grew unable to draw. How it must have gladdened his 

heart to receive an ardent letter of appreciation from Carl Linnaeus himself, who painstakingly annotated the 

index of Edwards’s Gleanings with the Linnaean name of each species in the three volumes. 

 

The Black Maucauco [Lemur] (Available as a print and as a face mask.) 

Many of the species are now commonly known by different names, many have grown endangered, and some 

are entirely unknown to the common reader, for they have gone extinct as our own species has plundered this 

https://society6.com/product/black-lemur-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/black-lemur-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
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miraculous planet in the quarter millennium since Edwards’s day, building our entire global economy on a 

willful blindness to the real wealth of this world: its “soil, water, forests, minerals, and wildlife.” 

Working with material from the wonderful Biodiversity Heritage Library, I have color-corrected and restored 

(to the best of my ability and the best 260-year-old paper allows) the most wondrous illustrations from 

Edwards’s Gleanings to make them available as prints and face masks, with proceeds benefiting The Nature 

Conservancy’s endeavor to save and steward what remains of our irreplaceable living world. 

 

The Cagui Monkey [Marmoset] (Available as a print and as a face mask.) 

https://www.brainpickings.org/2017/02/08/rachel-carson-washington-post-letter-1953/
https://library.si.edu/donate/bhl-donation
http://nature.org/
http://nature.org/
https://society6.com/product/marmoset-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/marmoset-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
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The Al Jerbua. (Available as a print and as a face mask.) 

There is the almost unbearably sweet-looking Al Jerbua, with the pyramids of Egypt seen peeking behind it 

— the tassel-tailed hopping desert mouse of Arabia, now known as jerboa, which Edwards found remarkable 

in that while it can running at an impressive 15 miles per hour, “it hops like a Bird, on its hinder Legs, never 

letting its fore Paws on the ground, but generally hides them in the Furr under his Throat.” There is the cagui 

https://society6.com/product/jerboa-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/jerboa-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
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monkey, now known as marmoset, with its smiling face haloed by its friendly fan of black-and-white fur, 

crouching next to a snail so charming one wishes to take it for the marmoset’s playmate, when it is indeed its 

prey. 

The Sloth. (Available as a print and as a face 

mask.) 

There is the strangely humanoid sloth, sitting like a clawed, face-painted Buddha on his meditation mound. 

There is the “Middle-sized Black Monkey” Edwards met through a friend — a creature never previously 
described, “about the size of a large Cat, of a gentle nature with respect to hurting anyone,” fond of “playing 

with Kittens, as most Monkeys do.” 

https://society6.com/product/sloth-by-george-edwards-1764-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/sloth-by-george-edwards-1764-benefiting-the-nature-conservancy_print?curator=brainpicker
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The Middle-sized Black Monkey. (Available as a print and as a face mask.) 

https://society6.com/product/black-monkey-with-kitten-playmate-by-george-edwards-1761-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/black-monkey-with-kitten-playmate-by-george-edwards-1761-benefiting-the-nature-conservancy_print?curator=brainpicker
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Curiously, the three-volume series opens with the sole plant-only illustration in the entire set — the “apple-

service,” which looks “like a yellowish green apple, tinged with red, on the side which is exposed to the Sun” 

— and with an homage to the remarkable Elizabeth Blackwell, who had depicted the “pear-service” a quarter 

century earlier in the world’s first illustrated encyclopedia of medicinal plants. It is a strange and touching 

choice for the elderly Edwards to begin his monograph, devoted to the natural history of animals, with an 
acknowledgement of his debt to the young woman whose work on the natural history of plants had shaped his 

own artistic development. 

The Apple-service. 

(Available as a print and as a face mask.) 

https://www.brainpickings.org/2020/01/29/elizabeth-blackwell-curious-herbal/
https://society6.com/product/apple-service-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://society6.com/product/apple-service-by-george-edwards-1758-benefiting-the-nature-conservancy_print?curator=brainpicker
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When Edwards died in his eightieth year, he bequeathed the fortune he had amassed by his tireless artistic and 

scientific labors to his two sisters. 

The Yellow Red-pole and 

the Black Gros-beak. (Available as a print and as a face mask.) 

But although he was awarded the Copley Medal — the most prestigious scientific honor before the 

controversial creation of the Nobel Prize — Edwards was, like all of us inevitably are, like even the greatest 

geniuses inevitably are, still a product of his time and place. His was an era that saw science not as an 

https://society6.com/product/yellow-red-pole-and-black-gros-beak-by-george-edwards-1761-benefiting-the-nature-conservancy_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://www.brainpickings.org/2013/09/17/molly-oldfield-secret-museum-alfred-nobel-will/
https://www.brainpickings.org/2013/09/17/molly-oldfield-secret-museum-alfred-nobel-will/
https://society6.com/product/yellow-red-pole-and-black-gros-beak-by-george-edwards-1761-benefiting-the-nature-conservancy_print?curator=brainpicker
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instrument for magnifying our understanding of reality but as a mirror for affirming the perfection of a 

religion-invented creator god. In the final years of his life, Edwards composed a striking confession, framing 

his passion for natural history and science as a guilty vanity distracting him from his religious responsibility: 

My petition to God (if petitions to God are not presumptuous) is, that he would remove from me all desire of 

pursuing Natural History, or any other study; and inspire me with as much knowledge of his divine nature as 
my imperfect state is capable of; that I may conduct myself, for the remainder of my days, in a manner most 

agreeable to his will, which will consequently be most happy to myself. What my condition may be in futurity 

is known only to the wife disposer of all things; yet my present desires are (perhaps vain and inconsistent with 

the nature of things!) that I may become an intelligent spirit, void of gross matter, gravity and levity, endowed 

with a voluntary motive power, either to pierce infinitely into boundless etherial space, or into solid bodies; to 

see and know, how the parts of the great Universe are connected with each other, and by what amazing 

mechanism they are put and kept in regular, and perpetual motion. But, oh vain and daring presumption of 

thought! I most humbly submit my future exigence to the supreme will of the one omnipotent! 

Dwelling as I do in the lives and letters of long-gone visionaries, I have marveled again and again at how even 

the farthest seers are simply unable to bend their gaze beyond their era’s horizons of dogma and possibility. 

And yet the horizons shift with each incremental revolution as the human animal peers outward to take in 

nature, then turns inward to question its own givens. The most substantive leap our species has made in the 
epochs since Edwards is not any particular scientific discovery or invention, but our general unblinding to the 

nature of reality and the reality of nature, to reality as staggering enough in its own right and haloed enough 

with the holiness of its shimmering complexity not to necessitate the invention of gods, superstitions, and 

other nursery rhymes for the mind in order for life — this life, this improbable and only and absolutely 

glorious life we have — to feel like enough, to feel like the living miracle that it is. 

For more pictorial consecrations of nature by other visionaries and pioneers, savor the stunning natural history 

paintings of exotic, endangered, and extinct species by Edwards’s contemporary Sarah Stone, one of a 

handful of women in the history of natural history to have broken the conservatory ceiling of her time; Peter 

Rabbit creator Beatrix Potter’s groundbreaking studies and illustrations of mushrooms, which mycologists 

still use to identify species; the remarkable story of Elizabeth Blackwell, who taught herself botanical 

illustration and created the world’s first illustrated encyclopedia of medicinal plants to save her husband from 
debtor’s prison; Louis Renard’s early-eighteenth-century psychedelic fishes from the world’s first marine 

encyclopedia illustrated in color; and the nineteenth-century Australian teenage sisters’ Helena and Harriet 

Scott’s astonishing butterfly drawings, which catalyzed one of the greatest triumphs of conservation in the 

twenty-first century. 

 

https://www.brainpickings.org/2019/03/12/sarah-stone-natural-history-illustration/
https://www.brainpickings.org/2015/07/28/beatrix-potter-a-life-in-nature-botany-mycology-fungi/
https://www.brainpickings.org/2020/01/29/elizabeth-blackwell-curious-herbal/
https://www.brainpickings.org/2020/08/15/louis-renard-poissons/
https://www.brainpickings.org/2020/07/30/harriet-helena-scott-butterflies-australia/
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The Scarlet Sparrow and Yellow 

Swallow-tailed Butterfly. (Available as a print and as a face mask.) 

As a lover of the history and poetics of marbling, I have also made available the mesmerizing swirls of color 

gracing the inside cover of the second volume of Gleanings of Natural History. 

https://society6.com/product/scarlet-sparrow-and-yellow-swallow-tailed-butterfly-by-george-edwards-1761_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://www.brainpickings.org/2018/11/20/a-velocity-of-being-letters-to-a-young-reader/#endpapers
https://society6.com/product/scarlet-sparrow-and-yellow-swallow-tailed-butterfly-by-george-edwards-1761_print?curator=brainpicker
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(Available as a print and as a face mask.) 

https://www.brainpickings.org/2020/11/18/george-edwards-gleanings-natural-

history/?mc_cid=2442076b13&mc_eid=d1c16ac662 

https://society6.com/product/marbled-inside-cover-from-gleanings-of-natural-history-by-george-edwards-1758_print?curator=brainpicker
https://society6.com/brainpicker/collection/vintage-science-face-masks?curator=brainpicker
https://www.brainpickings.org/2020/11/18/george-edwards-gleanings-natural-history/?mc_cid=2442076b13&mc_eid=d1c16ac662
https://www.brainpickings.org/2020/11/18/george-edwards-gleanings-natural-history/?mc_cid=2442076b13&mc_eid=d1c16ac662
https://society6.com/product/marbled-inside-cover-from-gleanings-of-natural-history-by-george-edwards-1758_print?curator=brainpicker
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VIA ATRIA BOOKS 

Why Don’t Advertisers Target Queer Women? 

Koa Beck on Economic Insecurity, Buying Power, and Visibility 

By Koa Beck 

 

January 6, 2021 

A recurring perception of queer and lesbian-identified women in the United States is that we don’t buy 

anything. Unlike our queer male counterparts, many advertisers aren’t looking to court a lesbian customer 

base, as was reported in the 2016 BuzzFeed piece “Attention, Advertisers: Lesbians Buy Stuff, Too.” Reporter 

Lauren Strapagiel attributes this lack of broad corporate endorsement to “stereotypes of lesbians as frumpy 

shut-ins who don’t care about nightlife or fashion.” But the stereotypes are persisting, alongside growing 

reports that lesbian bars are disappearing in the United States, and have been for the past decade. Current data 
on this is sparse, which means speculation is high. Intersecting theories range from accessibility of dating 

apps to gentrification to queer women partnering up to stay home to expanding needs of queer spaces in the 

first place, especially for those beyond the gender binary. But regardless of what we ultimately learn about the 

demise or shift of physical businesses for queer women, a crucial piece of data is that queer women don’t 

have any money—not as a group. 

https://bookshop.org/a/132/9781982134419
https://lithub.com/author/koabeck/
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Queer women (including lesbian, bisexual, and transgender women) are at increased risk for economic 

insecurity when compared to the straight-identified male and female population. Even when certain members 

of our community are doing well financially, it’s certainly not indicative of broad-strokes changes. A 2014 

Gallup poll concluded less than three out of ten LGBT women were thriving financially compared to 39 

percent of straight women. Queer women are also more likely to be living in poverty than other queer people 
or straight people (according to one report, nearly one in three bisexual women ages eighteen to forty-four 

live in poverty, and one in five LGBT women living alone live in poverty). Queer women of color, older 

queer women, and queer women raising children are particularly vulnerable to these realities. 

Coupling up or getting married doesn’t necessarily inoculate their finances either. According to a 2015 report 

on money and LGBT women, “Women in same-sex couples are more likely to be ‘working poor’ than men in 

same-sex couples or men or women in opposite-sex married couples.” 

This data is all reflective of an elaborate patchwork of conscious and unconscious discrimination: standard-

gender wage gap, racism, xenophobia, and a lack of federal employee protections for LGBTQ Americans, 

among others. But for companies and corporations, this data simply translates as an insecure customer base. 

VIDEO FROM LIT HUB: 

Robert Macfarlane and Jackie Morris talk to Nicola Davies at the Hay Festival Winter Weekend 

 

Robert Macfarlane and Jackie Morris talk to Nicola Davies at the Hay Festival Winter Weekend 

00:00 

/ 

https://lithub.com/watch-robert-macfarlane-jackie-morris-and-nicola-davies-in-conversation/
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It’s not financially strategic to invest money into courting people who don’t have a disposable income, and 

because so many exclusively queer spaces also operate as businesses in a capitalist framework, it’s precarious 

to count on those lower-income people as consistent customers—particularly to sustain an entire business. As 

more Americans have come out and being queer has become less and less stigmatized for certain individuals, 
that doesn’t directly mean that queer women will have money to spend on cocktails and ladies’ nights. That’s 

because our earning power is hindered by a slew of other institutionalized factors, and our lack of ability to 

spend money the way that gay cis men do, the way that straight cis women do, the way that straight couples 

do, doesn’t incentivize businesses to consider marketing to us. And it’s because we are not desirable 

customers that we have less power. Such is capitalism. 

A recurring perception of queer and lesbian-identified women in the United States is that we don’t buy 

anything. 

Even if you factor in queer-owned businesses, our power is slight. Forget corporations. Of the 28 million 

small businesses in the United States, less than one thousand were certified LGBT Business Enterprises in 

2016, meaning that the business was at least 51 percent owned or managed by a queer citizen. And most of 

those businesses were owned by gay men. A mere 30 percent were lesbian owned, while less than three 

percent were bi or trans owned, respectively. Our lack of capital is one of the reasons behind why, in addition 
to so many lesbian establishments shuttering, queer women’s digital spaces have shut down too. When 

AfterEllen.com, considered “a staple of the queer-female online community,” ceased regular publication in 

2016, Strapagiel reported for BuzzFeed News that the lack of advertisers attributed greatly to the website’s 

demise. (AfterEllen.com would become a shell of its former self-publishing far fewer articles a day and from 

non-staffed authors with no unified tonality or voice.) 

Sarah Warn, the founder, told the publication that she was pursuing advertisers for the brand in addition to 

other sites. Identifying customers was key and queer men were preferred over queer women, despite the 

efforts of the team: “The Logo [the company that owned AfterEllen.com until 2014] reps consistently tried to 

sell to both gay men and lesbians, but advertisers almost always only wanted to market their products to gay 

men.” Then editor in chief Trish Bendix shared in a statement that the manager, Emrah Kovacoglu, of their 

new parent company, Evolve, gave the news to her over the phone. “He said, ‘We can’t find the money for 
the LGBT sites, we want to put our efforts into growing the moms’ and fashion space where the money is.’” 

In a separate statement, Kovacoglu also confirmed that they didn’t have “enough advertiser support to justify 

continuing to invest at the same levels,” but clarified that the site would remain accessible with content from 

“freelancers and contributors.” 

The end of AfterEllen.com was mourned across the queer internet, as the conversations and comments often 

mimicked the funereal narrative that now laces around the shuttering of lesbian bars: I met my first girlfriend 

there. That’s where I first started going after I came out. I loved it there. But where readers had found 

community, affirmation, and a unified lens within which to share culture, advertisers had failed to find 

customers, and it’s by that metric that AfterEllen.com ceased to exist as it had. 
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These are the limits of the economic landscape as we have currently envisioned them: if queer women don’t 

have any money, how are we supposed to create “visibility”? How are we supposed to find each other? How 

do we influence culture and politics without platforms of our own? 

Simon & Schuster Audio · WHITE FEMINISM Audiobook Excerpt 

Some activists, both past and present, find the answers to these questions to be severely limited by 
capitalism—and so they eschew it within their organizing. They aren’t trying to shoehorn their beliefs into an 

economic platform that not only disadvantages them from the start, but could also shift with wherever 

business interests travel, leaving their tactics vulnerable. 

Dyke March, a protest for queer women’s rights and visibility that began in 1993 in Washington, D.C., has 

rejected corporate sponsorship, even as queer rights have become more corporate-endorsed through Pride 

parades. To this day, Dyke March NYC doesn’t seek a permit to demonstrate because the march is focused on 

disruption, rather than a parade. 

“The Dyke March is about dykes,” Marlene Colburn, a “founding mother” of Dyke March told me about the 

organization’s enduring decision to not seek corporate sponsors. “It is about being visible in a society that 

seeks to erase us and it’s being visible on our terms,” she elaborated, alluding to additional politics, demands, 

or stipulations that often come with taking corporate money. “I doubt that a corporate entity would want to 

sponsor us. And if one did we would say ‘Fuck no. We don’t need or want your [money].’” 

Dyke March, a protest for queer women’s rights and visibility that began in 1993 in Washington, D.C., has 

rejected corporate sponsorship, even as queer rights have become more corporate-endorsed through Pride 

parades. 

The original Dyke March in Washington, D.C., was organized by the New York Lesbian Avengers in 1993. 

The team arranged for promotional materials (approximately eight thousand fliers) and marshals to oversee 

the route all the way to the White House. A reported twenty thousand self-identified “dykes” showed up and 

continued to march to the National Mall. That same year, the New York Lesbian Avengers organized the first 

NYC Dyke March, echoing similar themes of grassroots assembling and affirmation of the First Amendment 

right to protest. San Francisco and Atlanta also held their first Dyke Marches in 1993. 

That this terrain has endured for Dyke March is reflective of the queer cultural environment in which the 

initial marches were organized. “The Dyke March committee was formed before corporate sponsorships for 
Pride came into being. But I don’t think we’ll be going down that road at any time,” Colburn says. “We don’t 

monitor or police other Dyke Marches around the world (and there are many), but I don’t think there are 

many, if any, of them sitting around with their hands out begging for corporate sponsorship.” She clarifies 

that Dyke March doesn’t identify directly as anti-capitalist, and the organizers do not represent a unified 

social justice strategy. “I know that we come together so that those who march feel safe, empowered, and 

enlightened every year,” she adds. Dyke March accepts donations on their website and through “money 

honeys,” marshal volunteers who collect money from participants in garbage bags or pillowcases. So far, this 

method of fundraising has sustained Dyke March for over twenty years in New York City, and there are as of 

this writing no strategies to change. 

https://soundcloud.com/simonschuster
https://soundcloud.com/simonschuster/white-feminism-audiobook-excerpt/s-WJYM4vKXuQj
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But a lack of explicit corporate endorsement has proved to be a strength for the protest, as marchers describe 

Dyke March as “inclusive” and more about community rather than alcohol and money. This divide, 

understandably, plays out very amply among queers who have money and those who don’t. Wealth has 

proven to be a very stark divide in our community as some white cis queer men manage to both get richer and 

achieve some semblance of cultural acceptance at more or less the same rate. For the rest of us, wealth will 
continue to evade us, so why should it be the benchmark for us having our rights protected? Being visible? 

And being together? 

Having attended many a Dyke March and a couple of Pride parades in New York, the ripple effect to me has 

always been clear. When you remove purchasing and brands as the rallying factor, more people can come. 

The lens is widened. 

Evoking the powerful dynamics of radical queer history, Colburn says, “I think accepting corporate 

sponsorships for protests is not the right thing for us. The Stonewall Rebellion would not have come into 

being if they waited around for corporations to kick in some [money] for glitz. They bought their own glitz 

and so does the NYC Dyke March.” 

__________________________________ 

 

From White Feminism: From the Suffragettes to Influencers and Who They Leave Behind by Koa Beck. Used 

with the permission of Atria Books. Copyright © 2020 by Koa Beck. 

Atria Booksbuying powerDyke Marcheconomic insecurityeconomicsEllenKoa Becklesbian barslesbiansqueer 

womentrans womenwhite feminism 

https://bookshop.org/a/132/9781982134419
https://lithub.com/tag/atria-books/
https://lithub.com/tag/buying-power/
https://lithub.com/tag/dyke-march/
https://lithub.com/tag/economic-insecurity/
https://lithub.com/tag/economics/
https://lithub.com/tag/ellen/
https://lithub.com/tag/koa-beck/
https://lithub.com/tag/lesbian-bars/
https://lithub.com/tag/lesbians/
https://lithub.com/tag/queer-women/
https://lithub.com/tag/queer-women/
https://lithub.com/tag/trans-women/
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Koa Beck 

Koa Beck is the former editor-in-chief of Jezebel. Previously, she was the executive editor at Vogue and 

cohost of "The #MeToo Memos" on WNYC's The Takeaway. Her writing has appeared in The Atlantic, The 

New York Observer, The Guardian, and Esquire, among others. For her reporting prowess, she has been 

interviewed by the BBC and has appeared on many panels about gender and identity at the Harvard Kennedy 

School at Harvard University, the Metropolitan Museum of Art, the Brooklyn Historical Society, and 

Columbia Journalism School to name a few. She lives in Los Angeles. 

 

https://lithub.com/why-dont-advertisers-target-queer-women/ 
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The upside of volatile space weather 

Robust stellar flares might not prevent life on exoplanets, could facilitate its detection 

Northwestern University 

Summary: 

Although stellar flares are typically viewed as a detriment to habitability, study shows 'life might still have a 
fighting chance.' Researchers find that flares drive a planets atmospheric composition to a new chemical 

equilibrium. 

Share: 

     

FULL STORY 

 

 

Giant solar flare illustration (stock image). 
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Credit: © Peter Jurik / stock.adobe.com 

Although violent and unpredictable, stellar flares emitted by a planet's host star do not necessarily prevent life 

from forming, according to a new Northwestern University study. 

Emitted by stars, stellar flares are sudden flashes of magnetic imagery. On Earth, the sun's flares sometimes 

damage satellites and disrupt radio communications. Elsewhere in the universe, robust stellar flares also have 
the ability to deplete and destroy atmospheric gases, such as ozone. Without the ozone, harmful levels of 

ultraviolet (UV) radiation can penetrate a planet's atmosphere, thereby diminishing its chances of harboring 

surface life. 

By combining 3D atmospheric chemistry and climate modeling with observed flare data from distant stars, a 

Northwestern-led team discovered that stellar flares could play an important role in the long-term evolution of 

a planet's atmosphere and habitability. 

"We compared the atmospheric chemistry of planets experiencing frequent flares with planets experiencing 

no flares. The long-term atmospheric chemistry is very different," said Northwestern's Howard Chen, the 

study's first author. "Continuous flares actually drive a planet's atmospheric composition into a new chemical 

equilibrium." 

"We've found that stellar flares might not preclude the existence of life," added Daniel Horton, the study's 

senior author. "In some cases, flaring doesn't erode all of the atmospheric ozone. Surface life might still have 

a fighting chance." 

The study will be published on Dec. 21 in the journal Nature Astronomy. It is a joint effort among researchers 

at Northwestern, University of Colorado at Boulder, University of Chicago, Massachusetts Institute of 

Technology and NASA Nexus for Exoplanet System Science (NExSS). 

Horton is an assistant professor of Earth and planetary sciences in Northwestern's Weinberg College of Arts 

and Sciences. Chen is a Ph.D. candidate in Horton's Climate Change Research Group and a NASA future 

investigator. 

Importance of flares 

All stars -- including our very own sun -- flare, or randomly release stored energy. Fortunately for Earthlings, 

the sun's flares typically have a minimal impact on the planet. 

"Our sun is more of a gentle giant," said Allison Youngblood, an astronomer at the University of Colorado 
and co-author of the study. "It's older and not as active as younger and smaller stars. Earth also has a strong 

magnetic field, which deflects the sun's damaging winds." 

Unfortunately, most potentially habitable exoplanets aren't as lucky. For planets to potentially harbor life, 

they must be close enough to a star that their water won't freeze -- but not so close that water vaporizes. 
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"We studied planets orbiting within the habitable zones of M and K dwarf stars -- the most common stars in 

the universe," Horton said. "Habitable zones around these stars are narrower because the stars are smaller and 

less powerful than stars like our sun. On the flip side, M and K dwarf stars are thought to have more frequent 

flaring activity than our sun, and their tidally locked planets are unlikely to have magnetic fields helping 

deflect their stellar winds." 

Chen and Horton previously conducted a study of M dwarf stellar systems' long term climate averages. Flares, 

however, occur on an hours- or days-long timescales. Although these brief timescales can be difficult to 

simulate, incorporating the effects of flares is important to forming a more complete picture of exoplanet 

atmospheres. The researchers accomplished this by incorporating flare data from NASA's Transiting 

Exoplanet Satellite Survey, launched in 2018, into their model simulations. 

Using flares to detect life 

If there is life on these M and K dwarf exoplanets, previous work hypothesizes that stellar flares might make 

it easier to detect. For example, stellar flares can increase the abundance of life-indicating gasses (such as 

nitrogen dioxide, nitrous oxide and nitric acid) from imperceptible to detectable levels. 

"Space weather events are typically viewed as a detriment to habitability," Chen said. "But our study 

quantitatively shows that some space weather can actually help us detect signatures of important gases that 

might signify biological processes." 

This study involved researchers from a wide range of backgrounds and expertise, including climate scientists, 

exoplanet scientists, astronomers, theorists and observers. 

"This project was a result of fantastic collective team effort," said Eric T. Wolf, a planetary scientist at CU 

Boulder and a co-author of the study. "Our work highlights the benefits of interdisciplinary efforts when 

investigating conditions on extrasolar planets." 

The study was supported by the NASA Earth and Space Science and Technology Graduate Research Award 

(number 80NSSC19K1523). 

 

Story Source: 

Materials provided by Northwestern University. Original written by Amanda Morris. Note: Content may be 

edited for style and length. 

 

Journal Reference: 

https://news.northwestern.edu/stories/2020/12/the-upside-of-volatile-space-weather/
https://www.northwestern.edu/
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1. Howard Chen, Zhuchang Zhan, Allison Youngblood, Eric T. Wolf, Adina D. Feinstein, Daniel E. 

Horton. Persistence of flare-driven atmospheric chemistry on rocky habitable zone 

worlds. Nature Astronomy, 2020; DOI: 10.1038/s41550-020-01264-1 

 

https://www.sciencedaily.com/releases/2020/12/201221121813.htm 
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Abel And His Great Adventure 

by Lucy Maud Montgomery 

 

"Come out of doors, master—come out of doors. I can't talk or think right with walls around me—never 

could. Let's go out to the garden." These were almost the first words I ever heard Abel Armstrong say. He was 
a member of the board of school trustees in Stillwater, and I had not met him before this late May evening, 

when I had gone down to confer with him upon some small matter of business. For I was "the new 

schoolmaster" in Stillwater, having taken the school for the summer term. 

It was a rather lonely country district—a fact of which I was glad, for life had been going somewhat awry 

with me and my heart was sore and rebellious over many things that have nothing to do with this narration. 

Stillwater offered time and opportunity for healing and counsel. Yet, looking back, I doubt if I should have 

found either had it not been for Abel and his beloved garden. 

Abel Armstrong (he was always called "Old Abel", though he was barely sixty) lived in a quaint, gray house 

close by the harbour shore. I heard a good deal about him before I saw him. He was called "queer", but 

Stillwater folks seemed to be very fond of him. He and his sister, Tamzine, lived together; she, so my 

garrulous landlady informed me, had not been sound of mind at times for many years; but she was all right 

now, only odd and quiet. Abel had gone to college for a year when he was young, but had given it up when 
Tamzine "went crazy". There was no one else to look after her. Abel had settled down to it with apparent 

content: at least he had never complained. 

"Always took things easy, Abel did," said Mrs. Campbell. "Never seemed to worry over disappointments and 

trials as most folks do. Seems to me that as long as Abel Armstrong can stride up and down in that garden of 

his, reciting poetry and speeches, or talking to that yaller cat of his as if it was a human, he doesn't care much 

how the world wags on. He never had much git-up-and-git. His father was a hustler, but the family didn't take 

after him. They all favoured the mother's people—sorter shiftless and dreamy. 'Taint the way to git on in this 

world." 

No, good and worthy Mrs. Campbell. It was not the way to get on in your world; but there are other worlds 

where getting on is estimated by different standards, and Abel Armstrong lived in one of these—a world far 

beyond the ken of the thrifty Stillwater farmers and fishers. Something of this I had sensed, even before I saw 
him; and that night in his garden, under a sky of smoky red, blossoming into stars above the harbour, I found 

a friend whose personality and philosophy were to calm and harmonize and enrich my whole existence. This 

sketch is my grateful tribute to one of the rarest and finest souls God ever clothed with clay. 

He was a tall man, somewhat ungainly of figure and homely of face. But his large, deep eyes of velvety nut-

brown were very beautiful and marvellously bright and clear for a man of his age. He wore a little pointed, 

well-cared-for beard, innocent of gray; but his hair was grizzled, and altogether he had the appearance of a 

man who had passed through many sorrows which had marked his body as well as his soul. Looking at him, I 

doubted Mrs. Campbell's conclusion that he had not "minded" giving up college. This man had given up much 

https://americanliterature.com/author/lucy-maud-montgomery
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and felt it deeply; but he had outlived the pain and the blessing of sacrifice had come to him. His voice was 

very melodious and beautiful, and the brown hand he held out to me was peculiarly long and shapely and 

flexible. 

We went out to the garden in the scented moist air of a maritime spring evening. Behind the garden was a 

cloudy pine wood; the house closed it in on the left, while in front and on the right a row of tall Lombardy 

poplars stood out in stately purple silhouette against the sunset sky. 

"Always liked Lombardies," said Abel, waving a long arm at them. "They are the trees of princesses. When I 

was a boy they were fashionable. Anyone who had any pretensions to gentility had a row of Lombardies at 

the foot of his lawn or up his lane, or at any rate one on either side of his front door. They're out of fashion 

now. Folks complain they die at the top and get ragged-looking. So they do—so they do, if you don't risk your 

neck every spring climbing up a light ladder to trim them out as I do. My neck isn't worth much to anyone, 

which, I suppose, is why I've never broken it; and my Lombardies never look out-at-elbows. My mother was 

especially fond of them. She liked their dignity and their stand-offishness. They don't hobnob with every 

Tom, Dick and Harry. If it's pines for company, master, it's Lombardies for society." 

We stepped from the front doorstone into the garden. There was another entrance—a sagging gate flanked by 

two branching white lilacs. From it a little dappled path led to a huge apple-tree in the centre, a great swelling 

cone of rosy blossom with a mossy circular seat around its trunk. But Abel's favourite seat, so he told me, was 
lower down the slope, under a little trellis overhung with the delicate emerald of young hop-vines. He led me 

to it and pointed proudly to the fine view of the harbour visible from it. The early sunset glow of rose and 

flame had faded out of the sky; the water was silvery and mirror-like; dim sails drifted along by the darkening 

shore. A bell was ringing in a small Catholic chapel across the harbour. Mellowly and dreamily sweet the 

chime floated through the dusk, blent with the moan of the sea. The great revolving light at the channel 

trembled and flashed against the opal sky, and far out, beyond the golden sand-dunes of the bar, was the 

crinkled gray ribbon of a passing steamer's smoke. 

"There, isn't that view worth looking at?" said old Abel, with a loving, proprietary pride. "You don't have to 

pay anything for it, either. All that sea and sky free—'without money and without price'. Let's sit down here in 

the hop-vine arbour, master. There'll be a moonrise presently. I'm never tired of finding out what a moonrise 

sheen can be like over that sea. There's a surprise in it every time. Now, master, you're getting your mouth in 
the proper shape to talk business—but don't you do it. Nobody should talk business when he's expecting a 

moonrise. Not that I like talking business at any time." 

"Unfortunately it has to be talked of sometimes, Mr. Armstrong," I said. 

"Yes, it seems to be a necessary evil, master," he acknowledged. "But I know what business you've come 

upon, and we can settle it in five minutes after the moon's well up. I'll just agree to everything you and the 

other two trustees want. Lord knows why they ever put me on the school board. Maybe it's because I'm so 

ornamental. They wanted one good-looking man, I reckon." 

His low chuckle, so full of mirth and so free from malice, was infectious. I laughed also, as I sat down in the 

hop-vine arbour. 
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"Now, you needn't talk if you don't want to," he said. "And I won't. We'll just sit here, sociable like, and if we 

think of anything worth while to say we'll say it. Otherwise, not. If you can sit in silence with a person for half 

an hour and feel comfortable, you and that person can be friends. If you can't, friends you'll never be, and you 

needn't waste time in trying." 

Abel and I passed successfully the test of silence that evening in the hop-vine arbour. I was strangely content 
to sit and think—something I had not cared to do lately. A peace, long unknown to my stormy soul, seemed 

hovering near it. The garden was steeped in it; old Abel's personality radiated it. I looked about me and 

wondered whence came the charm of that tangled, unworldly spot. 

"Nice and far from the market-place isn't it?" asked Abel suddenly, as if he had heard my unasked question. 

"No buying and selling and getting gain here. Nothing was ever sold out of this garden. Tamzine has her 

vegetable plot over yonder, but what we don't eat we give away. Geordie Marr down the harbour has a big 

garden like this and he sells heaps of flowers and fruit and vegetables to the hotel folks. He thinks I'm an 

awful fool because I won't do the same. Well, he gets money out of his garden and I get happiness out of 

mine. That's the difference. S'posing I could make more money—what then? I'd only be taking it from people 

that needed it more. There's enough for Tamzine and me. As for Geordie Marr, there isn't a more unhappy 

creature on God's earth—he's always stewing in a broth of trouble, poor man. O' course, he brews up most of 

it for himself, but I reckon that doesn't make it any easier to bear. Ever sit in a hop-vine arbour before, 

master?" 

I was to grow used to Abel's abrupt change of subject. I answered that I never had. 

"Great place for dreaming," said Abel complacently. "Being young, no doubt, you dream a-plenty." 

I answered hotly and bitterly that I had done with dreams. 

"No, you haven't," said Abel meditatively. "You may think you have. What then? First thing you know you'll 

be dreaming again—thank the Lord for it. I ain't going to ask you what's soured you on dreaming just now. 

After awhile you'll begin again, especially if you come to this garden as much as I hope you will. It's chockful 

of dreams—any kind of dreams. You take your choice. Now, I favour dreams of adventures, if you'll believe 

it. I'm sixty-one and I never do anything rasher than go out cod-fishing on a fine day, but I still lust after 

adventures. Then I dream I'm an awful fellow—blood-thirsty." 

I burst out laughing. Perhaps laughter was somewhat rare in that old garden. Tamzine, who was weeding at 
the far end, lifted her head in a startled fashion and walked past us into the house. She did not look at us or 

speak to us. She was reputed to be abnormally shy. She was very stout and wore a dress of bright red-and-

white striped material. Her face was round and blank, but her reddish hair was abundant and beautiful. A 

huge, orange-coloured cat was at her heels; as she passed us he bounded over to the arbour and sprang up on 

Abel's knee. He was a gorgeous brute, with vivid green eyes, and immense white double paws. 

"Captain Kidd, Mr. Woodley." He introduced us as seriously as if the cat had been a human being. Neither 

Captain Kidd nor I responded very enthusiastically. 
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"You don't like cats, I reckon, master," said Abel, stroking the Captain's velvet back. "I don't blame you. I was 

never fond of them myself until I found the Captain. I saved his life and when you've saved a creature's life 

you're bound to love it. It's next thing to giving it life. There are some terrible thoughtless people in the world, 

master. Some of those city folks who have summer homes down the harbour are so thoughtless that they're 

cruel. It's the worst kind of cruelty, I think—the thoughtless kind. You can't cope with it. They keep cats there 
in the summer and feed them and pet them and doll them up with ribbons and collars; and then in the fall they 

go off and leave them to starve or freeze. It makes my blood boil, master." 

"One day last winter I found a poor old mother cat dead on the shore, lying against the skin and bone bodies 

of her three little kittens. She had died trying to shelter them. She had her poor stiff claws around them. 

Master, I cried. Then I swore. Then I carried those poor little kittens home and fed 'hem up and found good 

homes for them. I know the woman who left the cat. When she comes back this summer I'm going to go down 

and tell her my opinion of her. It'll be rank meddling, but, lord, how I love meddling in a good cause." 

"Was Captain Kidd one of the forsaken?" I asked. 

"Yes. I found him one bitter cold day in winter caught in the branches of a tree by his darn-fool ribbon collar. 

He was almost starving. Lord, if you could have seen his eyes! He was nothing but a kitten, and he'd got his 

living somehow since he'd been left till he got hung up. When I loosed him he gave my hand a pitiful swipe 

with his little red tongue. He wasn't the prosperous free-booter you behold now. He was meek as Moses. That 

was nine years ago. His life has been long in the land for a cat. He's a good old pal, the Captain is." 

"I should have expected you to have a dog," I said. 

Abel shook his head. 

"I had a dog once. I cared so much for him that when he died I couldn't bear the thought of ever getting 

another in his place. He was a friend—you understand? The Captain's only a pal. I'm fond of the Captain—all 

the fonder because of the spice of deviltry there is in all cats. But I loved my dog. There isn't any devil in a 

good dog. That's why they're more lovable than cats—but I'm darned if they're as interesting." 

I laughed as I rose regretfully. 

"Must you go, master? And we haven't talked any business after all. I reckon it's that stove matter you've 

come about. It's like those two fool trustees to start up a stove sputter in spring. It's a wonder they didn't leave 

it till dog-days and begin then." 

"They merely wished me to ask you if you approved of putting in a new stove." 

"Tell them to put in a new stove—any kind of a new stove—and be hanged to them," rejoined Abel. "As for 

you, master, you're welcome to this garden any time. If you're tired or lonely, or too ambitious or angry, come 

here and sit awhile, master. Do you think any man could keep mad if he sat and looked into the heart of a 

pansy for ten minutes? When you feel like talking, I'll talk, and when you feel like thinking, I'll let you. I'm a 

great hand to leave folks alone." 
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"I think I'll come often," I said, "perhaps too often." 

"Not likely, master—not likely—not after we've watched a moonrise contentedly together. It's as good a test 

of compatibility as any I know. You're young and I'm old, but our souls are about the same age, I reckon, and 

we'll find lots to say to each other. Are you going straight home from here?" 

"Yes." 

"Then I'm going to bother you to stop for a moment at Mary Bascom's and give her a bouquet of my white 

lilacs. She loves 'em and I'm not going to wait till she's dead to send her flowers." 

"She's very ill just now, isn't she?" 

"She's got the Bascom consumption. That means she may die in a month, like her brother, or linger on for 

twenty years, like her father. But long or short, white lilac in spring is sweet, and I'm sending her a fresh 

bunch every day while it lasts. It's a rare night, master. I envy you your walk home in the moonlight along that 

shore." 

"Better come part of the way with me," I suggested. 

"No." Abel glanced at the house. "Tamzine never likes to be alone o' nights. So I take my moonlight walks in 

the garden. The moon's a great friend of mine, master. I've loved her ever since I can remember. When I was a 

little lad of eight I fell asleep in the garden one evening and wasn't missed. I woke up alone in the night and I 

was most scared to death, master. Lord, what shadows and queer noises there were! I darsn't move. I just sat 
there quaking, poor small mite. Then all at once I saw the moon looking down at me through the pine boughs, 

just like an old friend. I was comforted right off. Got up and walked to the house as brave as a lion, looking at 

her. Goodnight, master. Tell Mary the lilacs'll last another week yet." 

From that night Abel and I were cronies. We walked and talked and kept silence and fished cod together. 

Stillwater people thought it very strange that I should prefer his society to that of the young fellows of my 

own age. Mrs. Campbell was quite worried over it, and opined that there had always been something queer 

about me. "Birds of a feather." 

I loved that old garden by the harbour shore. Even Abel himself, I think, could hardly have felt a deeper 

affection for it. When its gate closed behind me it shut out the world and my corroding memories and 

discontents. In its peace my soul emptied itself of the bitterness which had been filling and spoiling it, and 

grew normal and healthy again, aided thereto by Abel's wise words. He never preached, but he radiated 
courage and endurance and a frank acceptance of the hard things of life, as well as a cordial welcome of its 

pleasant things. He was the sanest soul I ever met. He neither minimized ill nor exaggerated good, but he held 

that we should never be controlled by either. Pain should not depress us unduly, nor pleasure lure us into 

forgetfulness and sloth. All unknowingly he made me realize that I had been a bit of a coward and a shirker. I 

began to understand that my personal woes were not the most important things in the universe, even to 

myself. In short, Abel taught me to laugh again; and when a man can laugh wholesomely things are not going 

too badly with him. 
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That old garden was always such a cheery place. Even when the east wind sang in minor and the waves on the 

gray shore were sad, hints of sunshine seemed to be lurking all about it. Perhaps this was because there were 

so many yellow flowers in it. Tamzine liked yellow flowers. Captain Kidd, too, always paraded it in panoply 

of gold. He was so large and effulgent that one hardly missed the sun. Considering his presence I wondered 

that the garden was always so full of singing birds. But the Captain never meddled with them. Probably he 
understood that his master would not have tolerated it for a moment. So there was always a song or a chirp 

somewhere. Overhead flew the gulls and the cranes. The wind in the pines always made a glad salutation. 

Abel and I paced the walks, in high converse on matters beyond the ken of cat or king. 

"I liked to ponder on all problems, though I can never solve them," Abel used to say. "My father held that we 

should never talk of things we couldn't understand. But, lord, master, if we didn't the subjects for conversation 

would be mighty few. I reckon the gods laugh many a time to hear us, but what matter? So long as we 

remember that we're only men, and don't take to fancying ourselves gods, really knowing good and evil, I 

reckon our discussions won't do us or anyone much harm. So we'll have another whack at the origin of evil 

this evening, master." 

Tamzine forgot to be shy with me at last, and gave me a broad smile of welcome every time I came. But she 

rarely spoke to me. She spent all her spare time weeding the garden, which she loved as well as Abel did. She 

was addicted to bright colours and always wore wrappers of very gorgeous print. She worshipped Abel and 

his word was a law unto her. 

"I am very thankful Tamzine is so well," said Abel one evening as we watched the sunset. The day had begun 

sombrely in gray cloud and mist, but it ended in a pomp of scarlet and gold. "There was a time when she 

wasn't, master—you've heard? But for years now she has been quite able to look after herself. And so, if I fare 

forth on the last great adventure some of these days Tamzine will not be left helpless." 

"She is ten years older than you. It is likely she will go before you," I said. 

Abel shook his head and stroked his smart beard. I always suspected that beard of being Abel's last surviving 

vanity. It was always so carefully groomed, while I had no evidence that he ever combed his grizzled mop of 

hair. 

"No, Tamzine will outlive me. She's got the Armstrong heart. I have the Marwood heart—my mother was a 

Marwood. We don't live to be old, and we go quick and easy. I'm glad of it. I don't think I'm a coward, master, 
but the thought of a lingering death gives me a queer sick feeling of horror. There, I'm not going to say any 

more about it. I just mentioned it so that some day when you hear that old Abel Armstrong has been found 

dead, you won't feel sorry. You'll remember I wanted it that way. Not that I'm tired of life either. It's very 

pleasant, what with my garden and Captain Kidd and the harbour out there. But it's a trifle monotonous at 

times and death will be something of a change, master. I'm real curious about it." 

"I hate the thought of death," I said gloomily. 

"Oh, you're young. The young always do. Death grows friendlier as we grow older. Not that one of us really 

wants to die, though, master. Tennyson spoke truth when he said that. There's old Mrs. Warner at the Channel 
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Head. She's had heaps of trouble all her life, poor soul, and she's lost almost everyone she cared about. She's 

always saying that she'll be glad when her time comes, and she doesn't want to live any longer in this vale of 

tears. But when she takes a sick spell, lord, what a fuss she makes, master! Doctors from town and a trained 

nurse and enough medicine to kill a dog! Life may be a vale of tears, all right, master, but there are some folks 

who enjoy weeping, I reckon." 

Summer passed through the garden with her procession of roses and lilies and hollyhocks and golden glow. 

The golden glow was particularly fine that year. There was a great bank of it at the lower end of the garden, 

like a huge billow of sunshine. Tamzine revelled in it, but Abel liked more subtly-tinted flowers. There was a 

certain dark wine-hued hollyhock which was a favourite with him. He would sit for hours looking steadfastly 

into one of its shallow satin cups. I found him so one afternoon in the hop-vine arbour. 

"This colour always has a soothing effect on me," he explained. "Yellow excites me too much—makes me 

restless—makes me want to sail 'beyond the bourne of sunset'. I looked at that surge of golden glow down 

there today till I got all worked up and thought my life had been an awful failure. I found a dead butterfly and 

had a little funeral—buried it in the fern corner. And I thought I hadn't been any more use in the world than 

that poor little butterfly. Oh, I was woeful, master. Then I got me this hollyhock and sat down here to look at 

it alone. When a man's alone, master, he's most with God—or with the devil. The devil rampaged around me 

all the time I was looking at that golden glow; but God spoke to me through the hollyhock. And it seemed to 

me that a man who's as happy as I am and has got such a garden has made a real success of living." 

"I hope I'll be able to make as much of a success," I said sincerely. 

"I want you to make a different kind of success, though, master," said Abel, shaking his head. "I want you to 

do things—the things I'd have tried to do if I'd had the chance. It's in you to do them—if you set your teeth 

and go ahead." 

"I believe I can set my teeth and go ahead now, thanks to you, Mr. Armstrong," I said. "I was heading straight 

for failure when I came here last spring; but you've changed my course." 

"Given you a sort of compass to steer by, haven't I?" queried Abel with a smile. "I ain't too modest to take 

some credit for it. I saw I could do you some good. But my garden has done more than I did, if you'll believe 

it. It's wonderful what a garden can do for a man when he lets it have its way. Come, sit down here and bask, 

master. The sunshine may be gone to-morrow. Let's just sit and think." 

We sat and thought for a long while. Presently Abel said abruptly: 

"You don't see the folks I see in this garden, master. You don't see anybody but me and old Tamzine and 

Captain Kidd. I see all who used to be here long ago. It was a lively place then. There were plenty of us and 

we were as gay a set of youngsters as you'd find anywhere. We tossed laughter backwards and forwards here 

like a ball. And now old Tamzine and older Abel are all that are left." 

He was silent a moment, looking at the phantoms of memory that paced invisibly to me the dappled walks and 

peeped merrily through the swinging boughs. Then he went on: 
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"Of all the folks I see here there are two that are more vivid and real than all the rest, master. One is my sister 

Alice. She died thirty years ago. She was very beautiful. You'd hardly believe that to look at Tamzine and me, 

would you? But it is true. We always called her Queen Alice—she was so stately and handsome. She had 

brown eyes and red gold hair, just the colour of that nasturtium there. She was father's favourite. The night 

she was born they didn't think my mother would live. Father walked this garden all night. And just under that 

old apple-tree he knelt at sunrise and thanked God when they came to tell him that all was well. 

"Alice was always a creature of joy. This old garden rang with her laughter in those years. She seldom 

walked—she ran or danced. She only lived twenty years, but nineteen of them were so happy I've never pitied 

her over much. She had everything that makes life worth living—laughter and love, and at the last sorrow. 

James Milburn was her lover. It's thirty-one years since his ship sailed out of that harbour and Alice waved 

him good-bye from this garden. He never came back. His ship was never heard of again. 

"When Alice gave up hope that it would be, she died of a broken heart. They say there's no such thing; but 

nothing else ailed Alice. She stood at yonder gate day after day and watched the harbour; and when at last she 

gave up hope life went with it. I remember the day: she had watched until sunset. Then she turned away from 

the gate. All the unrest and despair had gone out of her eyes. There was a terrible peace in them—the peace of 

the dead. 'He will never come back now, Abel,' she said to me. 

"In less than a week she was dead. The others mourned her, but I didn't, master. She had sounded the deeps of 
living and there was nothing else to linger through the years for. My grief had spent itself earlier, when I 

walked this garden in agony because I could not help her. But often, on these long warm summer afternoons, I 

seem to hear Alice's laughter all over this garden; though she's been dead so long." 

He lapsed into a reverie which I did not disturb, and it was not until another day that I learned of the other 

memory that he cherished. He reverted to it suddenly as we sat again in the hop-vine arbour, looking at the 

glimmering radiance of the September sea. 

"Master, how many of us are sitting here?" 

"Two in the flesh. How many in the spirit I know not," I answered, humouring his mood. 

"There is one—the other of the two I spoke of the day I told you about Alice. It's harder for me to speak of 

this one." 

"Don't speak of it if it hurts you," I said. 

"But I want to. It's a whim of mine. Do you know why I told you of Alice and why I'm going to tell you of 

Mercedes? It's because I want someone to remember them and think of them sometimes after I'm gone. I can't 

bear that their names should be utterly forgotten by all living souls. 

"My older brother, Alec, was a sailor, and on his last voyage to the West Indies he married and brought home 

a Spanish girl. My father and mother didn't like the match. Mercedes was a foreigner and a Catholic, and 

differed from us in every way. But I never blamed Alec after I saw her. It wasn't that she was so very pretty. 
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She was slight and dark and ivory-coloured. But she was very graceful, and there was a charm about her, 

master—a mighty and potent charm. The women couldn't understand it. They wondered at Alec's infatuation 

for her. I never did. I—I loved her, too, master, before I had known her a day. Nobody ever knew it. Mercedes 

never dreamed of it. But it's lasted me all my life. I never wanted to think of any other woman. She spoiled a 

man for any other kind of woman—that little pale, dark-eyed Spanish girl. To love her was like drinking some 

rare sparkling wine. You'd never again have any taste for a commoner draught. 

"I think she was very happy the year she spent here. Our thrifty women-folk in Stillwater jeered at her 

because she wasn't what they called capable. They said she couldn't do anything. But she could do one thing 

well—she could love. She worshipped Alec. I used to hate him for it. Oh, my heart has been very full of black 

thoughts in its time, master. But neither Alec nor Mercedes ever knew. And I'm thankful now that they were 

so happy. Alec made this arbour for Mercedes—at least he made the trellis, and she planted the vines. 

"She used to sit here most of the time in summer. I suppose that's why I like to sit here. Her eyes would be 

dreamy and far-away until Alec would flash his welcome. How that used to torture me! But now I like to 

remember it. And her pretty soft foreign voice and little white hands. She died after she had lived here a year. 

They buried her and her baby in the graveyard of that little chapel over the harbour where the bell rings every 

evening. She used to like sitting here and listening to it. Alec lived a long while after, but he never married 

again. He's gone now, and nobody remembers Mercedes but me." 

Abel lapsed into a reverie—a tryst with the past which I would not disturb. I thought he did not notice my 

departure, but as I opened the gate he stood up and waved his hand. 

Three days later I went again to the old garden by the harbour shore. There was a red light on a distant sail. In 

the far west a sunset city was built around a great deep harbour of twilight. Palaces were there and bannered 

towers of crimson and gold. The air was full of music; there was one music of the wind and another of the 

waves, and still another of the distant bell from the chapel near which Mercedes slept. The garden was full of 

ripe odours and warm colours. The Lombardies around it were tall and sombre like the priestly forms of some 

mystic band. Abel was sitting in the hop-vine arbour; beside him Captain Kidd slept. I thought Abel was 

asleep, too; his head leaned against the trellis and his eyes were shut. 

But when I reached the arbour I saw that he was not asleep. There was a strange, wise little smile on his lips 

as if he had attained to the ultimate wisdom and were laughing in no unkindly fashion at our old blind 

suppositions and perplexities. 

Abel had gone on his Great Adventure. 

 

https://americanliterature.com/author/lucy-maud-montgomery/short-story/abel-and-his-great-adventure 

  

https://americanliterature.com/author/lucy-maud-montgomery/short-story/abel-and-his-great-adventure
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Anti-war Poem 

by Ted Berrigan 

 

Issue no. 46 (Spring 1969) 

It’s New Year’s Eve, of 1968, & a time 

for Resolution. 

I don’t like Engelbert Humpeldink. 

I love The Incredible String Band. 

The War goes on 

                                  & war is Shit. 

I’ll sing you a December song. 

It’s 5 below zero in Iowa City tonight. 

This year I found a warm room 

That I could go to  

                                  be alone in 

& never have to fight. 

I didn’t live in it. 

I thought a lot about dying 

but I said Fuck it. 

 

If you enjoyed this poem, why not read … 

• “Freedom” by Rachel Cusk, published in issue no. 217, Summer 2016: “‘I had a road to Damascus 

moment,’ he said. ‘Last New Year’s Eve, of all times. I bloody hate New Year’s. That was part of it, 

realizing that I bloody hated New Year’s Eve.’” 

 

https://theparisreview.us17.list-

manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=39d82c9cab&e=d538c8f2e0 

https://theparisreview.us17.list-manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=39d82c9cab&e=d538c8f2e0
https://theparisreview.us17.list-manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=f7af421c1b&e=d538c8f2e0
https://theparisreview.us17.list-manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=39d82c9cab&e=d538c8f2e0
https://theparisreview.us17.list-manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=39d82c9cab&e=d538c8f2e0
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Creemos en el libre flujo de información 

Republique nuestros artículos libremente, en impreso o digital, bajo licencia Creative Commons 

This month, Google forced out a prominent AI ethics researcher after she voiced frustration with the company 

for making her withdraw a research paper. The paper pointed out the risks of language-processing artificial 

intelligence, the type used in Google Search and other text analysis products. 

Among the risks is the large carbon footprint of developing this kind of AI technology. By some estimates, 

training an AI model generates as much carbon emissions as it takes to build and drive five cars over their 

lifetimes. 

I am a researcher who studies and develops AI models, and I am all too familiar with the skyrocketing energy 

and financial costs of AI research. Why have AI models become so power hungry, and how are they different 

from traditional data center computation? 

Today’s training is inefficient 

Traditional data processing jobs done in data centers include video streaming, email and social media. AI is 

more computationally intensive because it needs to read through lots of data until it learns to understand it – 

that is, is trained. 

¿Le gusta lo que lee? ¿Quiere más? 

Suscribirme al boletín 

This training is very inefficient compared to how people learn. Modern AI uses artificial neural networks, 

which are mathematical computations that mimic neurons in the human brain. The strength of connection of 

each neuron to its neighbor is a parameter of the network called weight. To learn how to understand language, 

the network starts with random weights and adjusts them until the output agrees with the correct answer. 

How artificial neural networks work. 

A common way of training a language network is by feeding it lots of text from websites like Wikipedia and 

news outlets with some of the words masked out, and asking it to guess the masked-out words. An example is 

“my dog is cute,” with the word “cute” masked out. Initially, the model gets them all wrong, but, after many 

rounds of adjustment, the connection weights start to change and pick up patterns in the data. The network 

eventually becomes accurate. 

One recent model called Bidirectional Encoder Representations from Transformers (BERT) used 3.3 billion 
words from English books and Wikipedia articles. Moreover, during training BERT read this data set not 

once, but 40 times. To compare, an average child learning to talk might hear 45 million words by age five, 

3,000 times fewer than BERT. 

https://www.technologyreview.com/2020/12/04/1013294/google-ai-ethics-research-paper-forced-out-timnit-gebru/
https://www.technologyreview.com/2019/06/06/239031/training-a-single-ai-model-can-emit-as-much-carbon-as-five-cars-in-their-lifetimes/
https://scholar.google.com/citations?user=9xDADY4AAAAJ&hl=en
https://theconversation.com/what-is-a-neural-network-a-computer-scientist-explains-151897
https://arxiv.org/pdf/1810.04805.pdf
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Looking for the right structure 

What makes language models even more costly to build is that this training process happens many times 

during the course of development. This is because researchers want to find the best structure for the network – 

how many neurons, how many connections between neurons, how fast the parameters should be changing 

during learning and so on. The more combinations they try, the better the chance that the network achieves a 
high accuracy. Human brains, in contrast, do not need to find an optimal structure – they come with a prebuilt 

structure that has been honed by evolution. 

As companies and academics compete in the AI space, the pressure is on to improve on the state of the art. 

Even achieving a 1% improvement in accuracy on difficult tasks like machine translation is considered 

significant and leads to good publicity and better products. But to get that 1% improvement, one researcher 

might train the model thousands of times, each time with a different structure, until the best one is found. 

Researchers at the University of Massachusetts Amherst estimated the energy cost of developing AI language 

models by measuring the power consumption of common hardware used during training. They found that 

training BERT once has the carbon footprint of a passenger flying a round trip between New York and San 

Francisco. However, by searching using different structures – that is, by training the algorithm multiple times 

on the data with slightly different numbers of neurons, connections and other parameters – the cost became 

the equivalent of 315 passengers, or an entire 747 jet. 

Bigger and hotter 

AI models are also much bigger than they need to be, and growing larger every year. A more recent language 

model similar to BERT, called GPT-2, has 1.5 billion weights in its network. GPT-3, which created a stir this 

year because of its high accuracy, has 175 billion weights. 

Researchers discovered that having larger networks leads to better accuracy, even if only a tiny fraction of the 

network ends up being useful. Something similar happens in children’s brains when neuronal connections are 

first added and then reduced, but the biological brain is much more energy efficient than computers. 

AI models are trained on specialized hardware like graphics processor units, which draw more power than 

traditional CPUs. If you own a gaming laptop, it probably has one of these graphics processor units to create 

advanced graphics for, say, playing Minecraft RTX. You might also notice that they generate a lot more heat 

than regular laptops. 

All of this means that developing advanced AI models is adding up to a large carbon footprint. Unless we 

switch to 100% renewable energy sources, AI progress may stand at odds with the goals of cutting 

greenhouse emissions and slowing down climate change. The financial cost of development is also becoming 

so high that only a few select labs can afford to do it, and they will be the ones to set the agenda for what 

kinds of AI models get developed. 

[The Conversation’s science, health and technology editors pick their favorite stories. Weekly on 

Wednesdays.] 

https://arxiv.org/pdf/1906.02243.pdf
https://d4mucfpksywv.cloudfront.net/better-language-models/language_models_are_unsupervised_multitask_learners.pdf
https://theconversation.com/a-language-generation-programs-ability-to-write-articles-produce-code-and-compose-poetry-has-wowed-scientists-145591
https://developingchild.harvard.edu/science/key-concepts/brain-architecture/
https://developingchild.harvard.edu/science/key-concepts/brain-architecture/
https://theconversation.com/us/newsletters/science-editors-picks-71/?utm_source=TCUS&utm_medium=inline-link&utm_campaign=newsletter-text&utm_content=science-favorite
https://theconversation.com/us/newsletters/science-editors-picks-71/?utm_source=TCUS&utm_medium=inline-link&utm_campaign=newsletter-text&utm_content=science-favorite
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Doing more with less 

What does this mean for the future of AI research? Things may not be as bleak as they look. The cost of 

training might come down as more efficient training methods are invented. Similarly, while data center 

energy use was predicted to explode in recent years, this has not happened due to improvements in data center 

efficiency, more efficient hardware and cooling. 

There is also a trade-off between the cost of training the models and the cost of using them, so spending more 

energy at training time to come up with a smaller model might actually make using them cheaper. Because a 

model will be used many times in its lifetime, that can add up to large energy savings. 

In my lab’s research, we have been looking at ways to make AI models smaller by sharing weights, or using 

the same weights in multiple parts of the network. We call these shapeshifter networks because a small set of 

weights can be reconfigured into a larger network of any shape or structure. Other researchers have shown 

that weight-sharing has better performance in the same amount of training time. 

Looking forward, the AI community should invest more in developing energy-efficient training schemes. 

Otherwise, it risks having AI become dominated by a select few who can afford to set the agenda, including 

what kinds of models are developed, what kinds of data are used to train them and what the models are used 

for. 

 

https://theconversation.com/it-takes-a-lot-of-energy-for-machines-to-learn-heres-why-ai-is-so-power-hungry-

151825?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%

20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=

campaign_monitor_us&utm_term=It%20takes%20a%20lot%20of%20energy%20for%20machines%20to%20

learn%20%20heres%20why%20AI%20is%20so%20power-hungry 

  

http://ai.bu.edu/
https://arxiv.org/pdf/2006.10598.pdf
https://arxiv.org/abs/1909.11942
https://theconversation.com/it-takes-a-lot-of-energy-for-machines-to-learn-heres-why-ai-is-so-power-hungry-151825?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=campaign_monitor_us&utm_term=It%20takes%20a%20lot%20of%20energy%20for%20machines%20to%20learn%20%20heres%20why%20AI%20is%20so%20power-hungry
https://theconversation.com/it-takes-a-lot-of-energy-for-machines-to-learn-heres-why-ai-is-so-power-hungry-151825?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=campaign_monitor_us&utm_term=It%20takes%20a%20lot%20of%20energy%20for%20machines%20to%20learn%20%20heres%20why%20AI%20is%20so%20power-hungry
https://theconversation.com/it-takes-a-lot-of-energy-for-machines-to-learn-heres-why-ai-is-so-power-hungry-151825?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=campaign_monitor_us&utm_term=It%20takes%20a%20lot%20of%20energy%20for%20machines%20to%20learn%20%20heres%20why%20AI%20is%20so%20power-hungry
https://theconversation.com/it-takes-a-lot-of-energy-for-machines-to-learn-heres-why-ai-is-so-power-hungry-151825?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=campaign_monitor_us&utm_term=It%20takes%20a%20lot%20of%20energy%20for%20machines%20to%20learn%20%20heres%20why%20AI%20is%20so%20power-hungry
https://theconversation.com/it-takes-a-lot-of-energy-for-machines-to-learn-heres-why-ai-is-so-power-hungry-151825?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=campaign_monitor_us&utm_term=It%20takes%20a%20lot%20of%20energy%20for%20machines%20to%20learn%20%20heres%20why%20AI%20is%20so%20power-hungry
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The Unwinding: An Uncommonly Enchanting Painted Poem Celebrating the Wilderness of the 

Imagination and Our Capacity for Love, Trust, and Hope 

“If I said that my love for you was like the spaces between the notes of a wren’s song, would you 

understand?” 

BY MARIA POPOVA 

 

“Some dreams aren’t dreams at all, just another angle of physical reality,” Patti Smith wrote in Year of the 

Monkey — her exquisite dreamlike book-length prose poem about mending the broken realities of life, a 

meditation drawn from dreams that are “much more than dreams, as if originating from the dawn of mind.” 

As I leaf enchanted through The Unwinding (public library) by the English artist and writer Jackie Morris, 

this quiet masterpiece dawns on me as the pictorial counterpart to Smith’s — a small, miraculous book that 

belongs, and beckons you to find your own belonging, in the “Library of Lost Dreams and Half-Imagined 

Things.” 

https://www.brainpickings.org/2019/09/24/patti-smith-year-of-the-monkey/
https://www.brainpickings.org/2019/09/24/patti-smith-year-of-the-monkey/
https://unbound.com/books/the-unwinding/
https://www.worldcat.org/title/unwinding-and-other-dreamings/oclc/1180134239&referer=brief_results
https://www.jackiemorris.co.uk/
https://unbound.com/books/the-unwinding/
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Its consummately painted pages sing echoes of Virginia Woolf — “Life is a dream. ‘Tis waking that kills us. 

He who robs us of our dreams robs us of our life.” — and whisper an invitation to unwind the tensions of 

waking life, to follow a mysterious woman and great white all-knowing bear — two creatures bound in 

absolute trust and absolute love — as they hunt for wild dreams, “dreams that hold the scent of deep green 

moss, lichen, the place where the roots of a tree enter the earth, old stone, the dust of a moth’s wings.” 

What emerges is a love story, a hope story, a story out of time, out of stricture, out of the narrow artificial 

bounds by which we try to contain the wild wonderland of reality because we are too frightened to live 

wonder-stricken. 

https://www.brainpickings.org/2016/08/25/virginia-woolf-orlando-illusions/
https://www.brainpickings.org/2016/08/25/virginia-woolf-orlando-illusions/
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Morris — whose art conjures forth Robert Macfarlane’s poetic spells against the impoverishment of language 

in their collaborative masterpiece The Lost Words — begins The Unwinding with a charming apothecary label 

of how this potent tonic for the imagination is to be taken: 

https://www.brainpickings.org/2019/06/17/the-lost-words-macfarlane-morris/
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Inside, there are hares that speak in koans, foxes with parasols and mandolins, nocturnal cloudscapes of 

enormous blue fish. 
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While a spare, poetic story accompanies each pictorial sequence, partway between fairy tale and magical 

realism, the text is only a contour around one of myriad possible shapes and shadings each watercolor 

dreamscape invites — each years in the painting, each a consummate Rorschach test for the poetic 

imagination that confers upon our waking hours the iridescent shimmer that makes life worth living. 
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In the twelfth dreamscape, titled “Truth: The Dreams of Bears,” the enchanting woman whispers into the soft 

warm ear of the sleeping bear: 

If I said that my love for you was 

like the spaces between the notes of a wren’s song, 

would you understand? 

Would you perceive my love to be, therefore, 

hardly present, almost nothing? 

Or would you feel how my love is wrapped 

around by the richest, the wildest song? 

And, if I said my love for you is like 

the time when the nightingale is absent 
from our twilight world, 

would you hear it as a silence? Nothing? 

No love? 

Or as anticipation 

of that rich current of music, 

which fills heart, 

soul, 
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body, 

mind? 

And, if I said my love for 

you is like the hare’s breath, 

would you feel it to be transient? 

So slight a thing? 

Or would you see it as life-giving? 

Wild? 

A thing that fills the blood, and 

sets the hare running? 
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Complement The Unwinding with poet Mark Strand’s stunning ode to dreams and Nathaniel Hawthorne 

on the liminal space between wakefulness and sleep, then supplement the poetics of the mind with the poetics 

of the body in the fascinating science of dreaming, depression, and how REM sleep helps mediate our 

negative emotions. 

Illustrations courtesy of Jackie Morris; book photographs by Maria Popova 

 

https://www.brainpickings.org/2020/10/07/the-unwinding-jackie-

morris/?mc_cid=3251b68536&mc_eid=d1c16ac662 

  

https://unbound.com/books/the-unwinding/
https://www.brainpickings.org/2015/03/16/mark-strand-dreams-collected-poems/
https://www.brainpickings.org/2017/08/22/nathaniel-hawthorne-the-haunted-mind/
https://www.brainpickings.org/2012/08/13/the-twenty-four-hour-mind-rosalind-cartwright/
https://www.brainpickings.org/2012/08/13/the-twenty-four-hour-mind-rosalind-cartwright/
https://www.brainpickings.org/2020/10/07/the-unwinding-jackie-morris/?mc_cid=3251b68536&mc_eid=d1c16ac662
https://www.brainpickings.org/2020/10/07/the-unwinding-jackie-morris/?mc_cid=3251b68536&mc_eid=d1c16ac662
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Meteoric evidence for a previously unknown asteroid 

Mineralogy points to large, water-rich parent asteroid for carbonaceous chondrite meteorite 

Southwest Research Institute 

Summary: 

A team of scientists has identified a potentially new meteorite parent asteroid by studying a small shard of a 
meteorite that arrived on Earth a dozen years ago. The composition of a piece of the meteorite Almahata Sitta 

(AhS) indicates that its parent body was an asteroid roughly the size of Ceres, the largest object in the main 

asteroid belt, and formed in the presence of water under intermediate temperatures and pressures. 

     

FULL STORY 

 

 

Ceres dwarf planet illustration (stock image). 

Credit: © Dmitry / stock.adobe.com 
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A Southwest Research Institute-led team of scientists has identified a potentially new meteorite parent 

asteroid by studying a small shard of a meteorite that arrived on Earth a dozen years ago. The composition of 

a piece of the meteorite Almahata Sitta (AhS) indicates that its parent body was an asteroid roughly the size of 

Ceres, the largest object in the main asteroid belt, and formed in the presence of water under intermediate 

temperatures and pressures. 

"Carbonaceous chondrite (CC) meteorites record the geological activity during the earliest stages of the Solar 

System and provide insight into their parent bodies' histories," said SwRI Staff Scientist Dr. Vicky Hamilton, 

first author of a paper published in Nature Astronomy outlining this research. "Some of these meteorites are 

dominated by minerals providing evidence for exposure to water at low temperatures and pressures. The 

composition of other meteorites points to heating in the absence of water. Evidence for metamorphism in the 

presence of water at intermediate conditions has been virtually absent, until now." 

Asteroids -- and the meteors and meteorites that sometimes come from them -- are leftovers from the 

formation of our Solar System 4.6 billion years ago. Most reside in the main asteroid belt between the orbits 

of Mars and Jupiter, but collisions and other events have broken them up and ejected remnants into the inner 

Solar System. In 2008, a 9-ton, 13-foot diameter asteroid entered Earth's atmosphere, exploding into some 

600 meteorites over the Sudan. This marked the first time scientists predicted an asteroid impact prior to entry 

and allowed recovery of 23 pounds of samples. 

"We were allocated a 50-milligram sample of AhS to study," Hamilton said. "We mounted and polished the 

tiny shard and used an infrared microscope to examine its composition. Spectral analysis identified a range of 

hydrated minerals, in particular amphibole, which points to intermediate temperatures and pressures and a 

prolonged period of aqueous alteration on a parent asteroid at least 400, and up to 1,100, miles in diameter." 

Amphiboles are rare in CC meteorites, having only been identified previously as a trace component in the 

Allende meteorite. "AhS is a serendipitous source of information about early Solar System materials that are 

not represented by CC meteorites in our collections," Hamilton said. 

Orbital spectroscopy of asteroids Ryugu and Bennu visited by Japan's Hayabusa2 and NASA's OSIRIS-REx 

spacecraft this year is consistent with aqueously altered CC meteorites and suggests that both asteroids differ 

from most known meteorites in terms of their hydration state and evidence for large-scale, low-temperature 

hydrothermal processes. These missions have collected samples from the surfaces of the asteroids for return 

to Earth. 

"If the compositions of the Hayabusa2 and OSIRIS-REx samples differ from what we have in our collections 

of meteorites, it could mean that their physical properties cause them to fail to survive the processes of 

ejection, transit and entry through Earth's atmosphere, at least in their original geologic context," said 

Hamilton, who also serves on the OSIRIS-REx science team. "However, we think that there are more 

carbonaceous chondrite materials in the Solar System than are represented by our collections of meteorites." 

 

Story Source: 
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Materials provided by Southwest Research Institute. Note: Content may be edited for style and length. 

 

Journal Reference: 

1. V. E. Hamilton, C. A. Goodrich, A. H. Treiman, H. C. Connolly, M. E. Zolensky, M. H. 

Shaddad. Meteoritic evidence for a Ceres-sized water-rich carbonaceous chondrite parent 

asteroid. Nature Astronomy, 2020; DOI: 10.1038/s41550-020-01274-z 

 

https://www.sciencedaily.com/releases/2020/12/201221121805.htm 

  

https://www.swri.org/press-release/mineralogy-composition-asteroid-carbonaceous-chondrite-meteorite-almahata-sitta
http://www.swri.org/
http://dx.doi.org/10.1038/s41550-020-01274-z
https://www.sciencedaily.com/releases/2020/12/201221121805.htm
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A Game Of Honor 

by W.C. Morrow 

 

"I am in authority, and have employed, unsuspected by you, many devices to test the manhood of each of you. 

I have exhausted all reasonable resources to this end, and have found all of you trustworthy except one." 

 

Winslow Homer, The Gulf Stream, 1899 

Four of the five men who sat around the card-table in the cabin of the "Merry Witch" regarded the fifth man 

with a steady, implacable look of scorn. The solitary one could not face that terrible glance. His head drooped, 

https://americanliterature.com/author/wc-morrow
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and his gaze rested upon some cards which he idly fumbled as he waited, numbed and listless, to hear his 

sentence. 

The more masterful one of the four made a disdainful gesture towards the craven one, and thus addressed the 

others: 

"Gentlemen, none of us can have forgotten the terms of our compact. It was agreed at the beginning of this 
expedition that only men of unflinching integrity should be permitted to participate in its known dangers and 

possible rewards. To find and secure the magnificent treasure which we are seeking with a sure prospect of 

discovering it, we must run the risk of encounters with savage Mexican soldiers and marines, and take all the 

other dangerous chances of which you are aware. As the charterer of this vessel and the leader of the 

expedition I have exercised extraordinary care in selecting my associates. We have been and still are equals, 

and my leadership as the outfitter of the expedition gives me no advantage in the sharing of the treasure. As 

such leader, however, I am in authority, and have employed, unsuspected by you, many devices to test the 

manhood of each of you. Were it not for the fact that I have exhausted all reasonable resources to this end, 

and have found all of you trustworthy except one, I would not now be disclosing the plan which I have been 

pursuing." 

The three others, who had been gazing at 

the crestfallen one, now stared at their leader with a startled interest. 
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"The final test of a man's character," calmly pursued the leader, "is the card-table. Whatever there may be in 

him of weakness, whether it be a mean avarice, cowardice, or a deceitful disposition, will there inevitably 

appear. If I were the president of a bank, the general of an army, or the leader of any other great enterprise I 

would make it a point to test the character of my subordinates in a series of games at cards, preferably played 

for money. It is the only sure test of character that the wisdom of the ages has been able to devise." 

He paused, and then turned his scornful glance upon the cringing man, who meanwhile had mustered courage 

to look up, and was employing his eyes as well as his ears to comprehend the strange philosophy of his judge. 

Terror and dismay were elements of the expression which curiously wrinkled his white face, as though he 

found himself standing before a court of inscrutable wisdom and relentless justice. But his glance fell 

instantly when it encountered that of his judge, and his weak lower lip hung trembling. 

"We have all agreed," impressively continued the leader, "that the one found guilty of deceiving or betraying 

the others to the very smallest extent should pay the penalty which we are all sworn to exact. A part of this 

agreement, as we all remember, is that the one found derelict shall be the first to insist on the visitation of the 

penalty, and that should he fail to do so--but I trust that it is unnecessary to mention the alternative." 

There was another pause, and the culprit sat still, hardly breathing, and permitting the cards to slip from his 

fingers to the floor. 

"Mr. Rossiter," said the leader, addressing the hapless man in a tone so hard and cold that it congealed the 

marrow which it pierced, "have you any suggestion to make?" 

The doomed man made such a pitiful struggle for self-mastery as the gallows often reveals. If there was a 

momentary flash of hope based on a transient determination to plead, it faded instantly before the stern and 

implacable eyes that greeted him from all sides of the table. Certainly there was a fierce struggle under which 

his soul writhed, and which showed in a passing flush that crimsoned his face. That went by, and an 

acceptance of doom sat upon him. He raised his head and looked firmly at the leader, and as he did so his 

chest expanded and his shoulders squared bravely. 

"Captain," said he, with a very good voice, "whatever else I may be, I am not a coward. I have cheated. In 

doing so I have betrayed the confidence of all. I remember the terms of the compact. Will you kindly summon 

the skipper?" 

Without any change of countenance, the leader complied. 

"Mr. Rossiter," he said to the skipper, "has a request to make of you, and whatever it may be I authorize you 

to comply with it." 

"I wish," asked Mr. Rossiter of the skipper, "that you would lower a boat and put me aboard, and that you 

would furnish the boat with one oar and nothing else whatever." 
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"Why," exclaimed the skipper, aghast, looking in dismay from one to another of the men, "the man is insane! 

There is no land within five hundred miles. We are in the tropics, and a man couldn't live four days without 

food or water, and the sea is alive with sharks. Why, this is suicide!" 

The leader's face darkened, but before he could speak Mr. Rossiter calmly remarked,-- 

"That is my own affair, sir;" and there was a fine ring in his voice. 

* * * * * 

The man in the boat, bareheaded and stripped nearly naked in the broiling sun, was thus addressing something 

which he saw close at hand in the water: 

"Let me see. Yes, I think it is about four days now that we have travelled together, but I am not very positive 

about that. You see, if it hadn't been for you I should have died of loneliness.... Say! aren't you hungry, too? I 

was a few days ago, but I'm only thirsty now. You've got the advantage of me, because you don't get thirsty. 

As for your being hungry--ha, ha, ha! Who ever heard of a shark that wasn't always hungry? Oh, I know well 

enough what's in your mind, companion mine, but there's time enough for that. I hate to disturb the pleasant 

relation which exists between us at present. That is to say--now, here is a witticism--I prefer the outside 

relation to the inside intimacy. Ha, ha, ha! I knew you'd laugh at that, you sly old rogue! What a very sly, 

patient old shark you are! Don't you know that if you didn't have those clumsy fins, and that dreadfully 

homely mouth away down somewhere on the under side of your body, and eyes so grotesquely wide apart, 
and should go on land and match your wit against the various and amusing species of sharks which abound 

there, your patience in pursuing a manifest advantage would make you a millionaire in a year? Can you get 

that philosophy through your thick skull, my friend? 

"There, there, there! Don't turn over like that and make a fool of yourself by opening your pretty mouth and 

dazzling the midday sun with the gleam of your white belly. I'm not ready yet. God! how thirsty I am! Say, 

did you ever feel like that? Did you ever see blinding flashes that tear through your brain and turn the sun 

black? 

"You haven't answered my question yet. It's a hypothetical question--yes, hypothetical. I'm sure that's what I 

want to say. Hypo--hypothetical question. Question; yes, that's right. Now, suppose you'd been a pretty wild 

young shark, and had kept your mother anxious and miserable, and had drifted into gambling and had gone 

pretty well to the dogs. Do sharks ever go to the dogs? Now, that's a poser. Sharks; dogs. Oh, what a very 
ridiculously, sublimely amusing old shark! Dreadfully discreet you are. Never disclose your hand except on a 

showdown. What a glum old villain you are! 

"Pretty well to the dogs, and then braced up and left home to make a man of yourself. Think of a shark 

making a man of himself! And then--easy there! Don't get excited. I only staggered that time and didn't quite 

go overboard. And don't let my gesticulations excite you. Keep your mouth shut, my friend; you're not pretty 

when you smile like that. As I was saying--oh!... 
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"How long was I that way, old fellow? Good thing for me that you don't know how to climb into a boat when 

a fellow is that way. Were you ever that way, partner? Come on like this: Biff! Big blaze of red fire in your 

head. Then--then--well, after awhile you come out of it, with the queerest and crookedest of augers boring 

through your head, and a million tadpoles of white fire darting in every direction through the air. Don't ever 

get that way, my friend, if you can possibly keep out of it. But then, you never get thirsty. Let me see. The sun 
was over there when the red fire struck, and it's over here now. Shifted about thirty degrees. Then, I was that 

way about two hours. 

"Where are those dogs? Do they come to you or do you go to them? That depends. Now, say you had some 

friends that wanted to do you a good turn; wanted to straighten you up and make a man of you. They had 

ascertained the exact situation of a wonderful treasure buried in an island of the Pacific. All right. They knew 

you had some of the qualities useful for such an expedition--reckless dare-devil, afraid of nothing--things like 

that. Understand, my friend? Well, all swore oaths as long as your leg--as long as your--oh, my! Think of a 

shark having a leg! Ha, ha, ha! Long as your leg! Oh, my! Pardon my levity, old man, but I must laugh. Ha, 

ha, ha! Oh, my! 

"All of you swore--you and the other sharks. No lying; no deceit; no swindling. First shark that makes a slip is 

to call the skipper and be sent adrift with one oar and nothing else. And all, my friend, after you had pledged 

your honor to your mother, your God, yourself, and your friends, to be a true and honorable shark. It isn't the 
hot sun broiling you and covering you with bursting blisters, and changing the marrow of your bones to 

melted iron and your blood to hissing lava--it isn't the sun that hurts; and the hunger that gnaws your 

intestines to rags, and the thirst that changes your throat into a funnel of hot brass, and blinding bursts of red 

fire in your head, and lying dead in the waist of the boat while the sun steals thirty degrees of time out the sky, 

and a million fiery tadpoles darting through the air--none of them hurts so much as something infinitely 

deeper and more cruel,--your broken pledge of honor to your mother, your God, yourself, and your friends. 

That is what hurts, my friend. 

"It is late, old man, to begin life all over again while you are in the article of death, and resolve to be good 

when it is no longer possible to be bad. But that is our affair, yours and mine; and just at this time we are not 

choosing to discuss the utility of goodness. But I don't like that sneer in your glance. I have only one oar, and 

I will cheerfully break it over your wretched head if you come a yard nearer.... 

"Aha! Thought I was going over, eh? See; I can stand steady when I try. But I don't like that sneer in your 

eyes. You don't believe in the reformation of the dying, eh? You are a contemptible dog; a low, mean, outcast 

dog. You sneer at the declaration of a man that he can and will be honest at last and face his Maker humbly, 

but still as a man. Come, then, my friend, and let us see which of us two is the decent and honorable one. 

Stake your manhood against mine, and stake your life with your manhood. We'll see which is the more 

honorable of the two; for I tell you now, Mr. Shark, that we are going to gamble for our lives and our honor. 

"Come up closer and watch the throw. No? Afraid of the oar? You sneaking coward! You would be a decent 

shark at last did the oar but split your skull. See this visiting card, you villain? Look at it as I hold it up. There 

is printing on one side; that is my name; it is I. The other side is blank; that is you. Now, I am going to throw 

this into the water. If it falls name up, I win; if blank side up, you win. If I win, I eat you; if you win, you eat 

me. Is that a go? 
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"Hold on. You see, I can throw a card so as to bring uppermost either side I please. That wouldn't be fair. For 

this, the last game of my life, is to be square. So I fold one end down on this side, and the other down on that 

side. When you throw a card folded like that no living shark, whether he have legs or only a tail, can know 

which side will fall uppermost. That is a square game, old man, and it will settle the little difference that has 

existed between you and me for four days past--a difference of ten or fifteen feet. 

"Mind you, if I win, you are to come alongside the boat and I am to kill you and eat you. That may sustain my 

life until I am picked up. If you win, over I go and you eat me. Are you in the game? Well, here goes, then, 

for life or death.... Ah! you have won! And this is a game of honor!" 

* * * * * 

A black-smoking steamer was steadily approaching the drifting boat, for the lookout had reported the 

discovery, and the steamer was bearing down to lend succor. The captain, standing on the bridge, saw through 

his glass a wild and nearly naked man making the most extraordinary signs and gestures, staggering and 

lurching in imminent danger of falling overboard. When the ship had approached quite near the captain saw 

the man toss a card into the water, and then stand with an ominous rigidity, the meaning of which was 

unmistakable. He sounded a blast from the whistle, and the drifting man started violently and turned to see the 

steamer approaching, and observed hasty preparations for the lowering of a boat. The outcast stood 

immovable, watching the strange apparition, which seemed to have sprung out of the ocean. 

The boat touched the water and shot lustily forward. 

"Pull with all your might, lads, for the man is insane, and is preparing to leap overboard. A big shark is lying 

in wait for him, and the moment he touches the water he is gone." 

The men did pull with all their might and hallooed to the drifting one and warned him of the shark. 

"Wait a minute," they cried, "and we'll take you on the ship!" 

The purpose of the men seemed at last to have dawned upon the understanding of the outcast. He straightened 

himself as well as he could into a wretched semblance of dignity, and hoarsely replied,-- 

"No; I have played a game and lost; an honest man will pay a debt of honor." 

And with such a light in his eyes as comes only into those whose vision has penetrated the most wonderful of 

all mysteries, he leaped forth into the sea. 

 

https://americanliterature.com/author/wc-morrow/short-story/a-game-of-honor 
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John Muir on the Calm Assurance of Autumn as a Time of Renewal and Nature as a Tonic for Mental 

and Physical Health 

“Although the dying time, it is also the color time, the time when faith in the steadfastness of Nature is 

surest… The seeds all have next summer in them, some of them thousands of summers.” 

BY MARIA POPOVA 

 

In the final year of his twenties, penniless and hungry for meaning, John Muir (April 21, 1838–December 24, 

1914) left the Wisconsin frontier, where his family had emigrated from Scotland two decades earlier in search 

of a better life, to wander across the wilderness of his new homeland. He began recording his encounters with 

http://www.amazon.com/exec/obidos/ASIN/0299078841/braipick-20
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nature, with its beauty and its capacity for transcendence, in a small pocket notebook — the first of the sixty 

journals he would keep for the remainder of his life, on the pages of which he emerged as the prose-poet 

laureate of nature, his soulful sensibility echoing across the generations in the writings of lyrical scientists 

like Rachel Carson and modern naturalists like Terry Tempest Williams and Robert Macfarlane. He would 

live as an ecstatic lover of the wilderness and die as a founding father of the National Parks. 

John Muir 

Growing up, the notion of becoming a writer never entered Muir’s imagination. Instead, he dreamt of 

becoming an inventor; then a physician; then a botanist. He took to “the making of books” only late in life, 
recounting: “When I first left home to go to school, I thought of fortune as an inventor, but the glimpse I got 

of the Cosmos at the University, put all the cams and wheels and levers out of my head.” It was during those 

school years that the polymath Alexander von Humboldt’s epoch-making book Kosmos first captivated the 

popular imagination with the notion of nature as a cosmos of connections, inspiring the young Walt Whitman 

to declare that “a leaf of grass is no less than the journey work of the stars” and the young John Muir to write 

his address on the flyleaf of his first journal as “John Muir, Earth-Planet, Universe.” On the pages of his 

https://www.brainpickings.org/2019/04/12/rachel-carson-scripps-college-commencement/
https://www.brainpickings.org/2018/04/12/the-hour-of-land-terry-tempest-williams/
https://www.brainpickings.org/2019/08/16/underland-robert-macfarlane/
https://www.brainpickings.org/2015/12/07/the-invention-of-nature-humboldt-wulf/
https://www.brainpickings.org/2019/12/17/sarah-kay-astronaut-whitman/
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journals, Muir would arrive at his animating credo that “when we try to pick out anything by itself, we find it 

hitched to everything else in the universe.” 

Still in his twenties, a century and a half before neurologists began uncovering the healing power of nature, 

Muir began discerning the immense psychological and physiological rewards of immersion in the living 

cosmos of nature and its uncommon salve for the various malaises, distempers, and wearinesses of body and 
mind we accrue in the course of living as thinking, feeling creatures in a perpetually precarious world. In one 

of those notebooks, posthumously collected in the 1938 treasure John of the Mountains: The Unpublished 

Journals of John Muir (public library), he writes: 

Nature, while urging to utmost efforts, leading us with work, presenting cause beyond cause in endless chains, 

lost in infinite distances, yet cheers us like a mother with tender prattle words of love, ministering to all our 

friendlessness and weariness. 

In an entry from the journals he kept during his transformative time in the Sierra Mountains, he celebrates 

nature not only as a mental, emotional, and spiritual buoy but as a holistic sanity tonic distilled in the body. 

Well before Walt Whitman devised his marvelous outdoor workout while recovering from his paralytic 

stroke, well before William James advanced his revolutionary theory of how our bodies affect our feelings, 

Muir writes: 

Gain health from lusty, heroic exercise, from free, firm-nerved adventures without anxiety in them, with 
rhythmic leg motion in runs over boulders requiring quick decision for every step. Fording streams, tingling 

with flesh brushes as we slide down white slopes thatched with close snow-pressed chaparral, half swimming 

or flying or slipping — all these make good counter-irritants. Then enjoy the utter peace and solemnity of the 

trees and stars… Find a mysterious presence in a thousand coy hiding things. 

https://www.brainpickings.org/2018/05/10/john-muir-nature-writings/
https://www.brainpickings.org/2018/05/10/john-muir-nature-writings/
https://www.brainpickings.org/2019/05/27/oliver-sacks-gardens/
http://www.amazon.com/exec/obidos/ASIN/0299078841/braipick-20
http://www.amazon.com/exec/obidos/ASIN/0299078841/braipick-20
https://www.worldcat.org/title/john-of-the-mountains/oclc/163335903&referer=brief_results
https://www.brainpickings.org/2018/06/05/walt-whitman-workout/
https://www.brainpickings.org/2016/01/11/what-is-an-emotion-william-james/
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Art by Margaret C. Cook from a rare 1913 English edition of Walt Whitman’s Leaves of Grass. (Available as 

a print.) 

In another fragment from his Yosemite notebook bearing the heading “Indian Summer,” in a sentiment 

Colette would echo generations later in her soulful meditation on the splendor of autumn and the autumn of 

life as a beginning rather than a decline, Muir reflects on the singular, counterintuitive life-affirmation of 

autumn: 

In the yellow mist the rough angles melt on the rocks. Forms, lines, tints, reflections, sounds, all are softened, 

and although the dying time, it is also the color time, the time when faith in the steadfastness of Nature is 

surest… The seeds all have next summer in them, some of them thousands of summers, as the sequoia and 

cedar. In the holiday array all go calmly down into the white winter rejoicing, plainly hopeful, faithful… 

everything taking what comes, and looking forward to the future, as if piously saying, “Thy will be done in 

earth as in heaven!” 

 

Several passages later, he adds: 

Earth hath no sorrows that earth cannot heal, or heaven cannot heal, for the earth as seen in the clean wilds of 

the mountains is about as divine as anything the heart of man can conceive! 

Couple the altogether soul-salving John of the Mountains with a cinematic tribute to Muir’s wilderness 
legacy, then revisit Mary Shelley on nature’s beauty as a lifeline to regaining sanity and other beloved writers 

on the natural world as a remedy for depression. 

 

https://www.brainpickings.org/2018/04/11/leaves-of-grass-margaret-cook/
https://society6.com/product/give-me-nights-perfectly-quiet-and-i-looking-up-at-the-stars_framed-print?sku=s6-8967181p21a12v52a13v54?curator=brainpicker
https://society6.com/product/give-me-nights-perfectly-quiet-and-i-looking-up-at-the-stars_framed-print?sku=s6-8967181p21a12v52a13v54?curator=brainpicker
https://www.brainpickings.org/2016/09/22/colette-autumn/
https://www.brainpickings.org/2016/09/22/colette-autumn/
http://www.amazon.com/exec/obidos/ASIN/0299078841/braipick-20
https://www.brainpickings.org/2017/02/13/wilderness-john-muir/
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Garden Supernovae by 

Maria Popova. (Available as a print.) 

 

https://www.brainpickings.org/2020/10/06/john-of-the-mountains-

autumn/?mc_cid=3251b68536&mc_eid=d1c16ac662 
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Ancient microbial life used arsenic to thrive in a world without oxygen 
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Ver todos los asociados 

 

Creemos en el libre flujo de información 

Republique nuestros artículos libremente, en impreso o digital, bajo licencia Creative Commons 

Billions of years ago, life on Earth was mostly just large slimy mats of microbes living in shallow water. 

Sometimes, these microbial communities made carbonate minerals that over many years cemented together to 
become layered limestone rocks called stromatolites. They are the oldest evidence of life on Earth. But the 

fossils don’t tell researchers the details of how they formed. 

Today, most life is supported by oxygen. But these microbial mats existed for a billion years before oxygen 

was present in the atmosphere. So what did life use instead? 

Our team of geologists, physicists and biologists had found hints in fossilized stromatolites that arsenic was 

the chemical of choice for ancient photosynthesis and respiration. But modern-day versions of these microbial 

communities still live on Earth today. Perhaps one of these used arsenic and could offer proof for our theory? 

So we joined a surveying expedition of Chilean and Argentinian scientists to look for living stromatolites in 

the extreme conditions of the High Andes. In a small stream deep in the Atacama Desert, we found a big 

surprise. The bottom of the channel was bright purple and made of stromatolite-building microbial mats that 

thrive in the complete absence of oxygen. Just as the clues we’d found in ancient fossils suggested, these mats 

use two different forms of arsenic to perform photosynthesis and respiration. Our discovery offers the 

strongest evidence yet for how the oldest life on Earth survived in a pre-oxygen world. 

Únase y apueste por información basada en la evidencia. 

Suscribirme al boletín 

https://theconversation.com/es/partners
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/stromatolite
https://en.wikipedia.org/wiki/Great_Oxidation_Event
https://en.wikipedia.org/wiki/Great_Oxidation_Event
https://scholar.google.com/citations?user=Ikl5sOsAAAAJ&hl=en&oi=sra
https://scholar.google.com/citations?hl=en&user=dST-ijMAAAAJ
https://scholar.google.com/citations?hl=en&user=Wx6rafEAAAAJ
https://www.livescience.com/64752-atacama-desert.html
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Modern organisms make oxygen during photosynthesis and use it in respiration, but other elements, like 

arsenic, shown here as As, can work too. Christophe Dupraz, Anthony Bouton, Pieter Visscher, CC BY-ND 

Turning sunlight into energy 

For the last 2.4 billion years, photosynthetic organisms like plants and blue-green cyanobacteria have used 

sunlight, water and carbon dioxide to make oxygen and organic matter. In doing this, they turn energy from 

the Sun into energy to be used by life. Other organisms breathe in oxygen as they digest organic carbon, 

gaining energy for their respiration in the process. 

Microbes in the ancient world also captured energy from sunlight, but their primitive machinery could not 

make oxygen from water or use oxygen for respiration. They needed another chemical to do this. 

From a biochemical perspective, there are only a few possible candidates: iron, sulfur, hydrogen or arsenic. A 

lack of evidence in the fossil record and minuscule amounts of some of these chemicals in the primordial 

soup suggests neither iron, sulfur nor hydrogen would be likely candidates for the earliest form of 

photosynthesis. That leaves arsenic. 

https://images.theconversation.com/files/359873/original/file-20200924-22-zzmnx4.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
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https://marinesciences.uconn.edu/person/pieter-visscher/
http://creativecommons.org/licenses/by-nd/4.0/
https://ucmp.berkeley.edu/bacteria/cyanointro.html
https://en.wikipedia.org/wiki/Oxygen_evolution
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In 2014, our team found the first clue that stromatolites were produced by arsenic-assisted photosynthesis and 

respiration. We collected pieces of 2.72-billion-year-old stromatolites from the pre-oxygen world by drilling 

into an ancient reefs in the Outback of Australia. We then took these samples to France and cut them into thin 

slivers. By measuring the X-rays that came off these samples when we bombarded them with photons, we 

made a map of the chemical elements in the sample. If two kinds of arsenic are present in the map, then it is a 
sign that life was using arsenic for photosynthesis and respiration. In these relics of ancient life we found lots 

of both forms of arsenic, but not iron or sulfur. 

This was tantalizing, but we wanted more proof: a modern analog to help prove our arsenic theory. No 

researchers had ever found a microbial mat community living in a place completely free of oxygen, but if we 

found one, it could help explain how the first stromatolites formed when our planet’s oceans and atmosphere 

were lacking oxygen. 

 

Samples taken from the microbial mats had high levels of arsenic and lithium, but no oxygen. D’Angelo 

Duran, CC BY-ND 

Modern microbes, ancient analogs 

The Atacama Desert in Chile is the driest place on Earth, flanked by volcanoes and exposed to extremely high 

UV radiation. It’s not too different from how the Earth looked 3 billion years ago and not exactly supportive 

http://pilbara.mq.edu.au/wiki/Stromatolites
https://www.abc.net.au/news/science/2017-05-10/early-life-on-land-in-3.5bn-year-old-hot-spring-in-pilbara/8497594
https://www.synchrotron-soleil.fr/en/beamlines/nanoscopium
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http://creativecommons.org/licenses/by-nd/4.0/
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of life as we know it. Here – with the help of a team that spanned four continents and seven countries – we 

found what we were looking for. 

Or destination was Laguna La Brava, a very salty shallow lake deep into the harsh desert. A shallow stream, 

fed by a volcanic groundwater spring, led into the lake. The streambed was a unique, deep purple color. The 

color came from a microbial mat, thriving quite happily in waters that contained unusually high amounts of 

arsenic, sulfur and lithium, but missing one important element – oxygen. 

Could these slimy purple blobs offer answers to an ancient question? 

 

A piece of the microbial mats living at the bottom of the oxygen-free stream. Pieter Visscher, CC BY-ND 

We cut a piece of the mat and looked for evidence of minerals. A drop of acid made the minerals fizz – 

carbonates! – this microbe community was forming stromatolites. So our team went to work, camping out at 

the site for days at a time. 

We measured the chemistry of the water and the mat with our field equipment during day and night, summer 

and winter. Not once did we find oxygen, and back in the laboratory we confirmed that sulfur and arsenic 

were abundant. Looking through the microscope, we saw purple photosynthetic bacteria, but oxygen-

producing cyanobacteria were eerily absent. We had also collected DNA samples from the mat and found 

genes for arsenic metabolism. 
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In the lab, we mixed up microbes from the mat, added arsenic and exposed the mix to sunlight. 

Photosynthesis was happening. The microbes used both arsenic and sulfur, but preferred the arsenic. When 

we added a minuscule amount of organic matter, a different arsenic compound was used for respiration and 

preferred over sulfur. 

[You’re too busy to read everything. We get it. That’s why we’ve got a weekly newsletter. Sign up for good 

Sunday reading. ] 

All that was left was to show that the two types of arsenic could be detected in the modern stromatolites. We 

went back to France, and using an X-ray emission technique made chemical maps from the Chilean samples. 

Every experiment we performed supported the presence of a vigorous arsenic cycle in the absence of oxygen 

in this unique modern stromatolite. This validates, beyond doubt, the idea that the fossil Australian samples 

that we studied in 2014 held evidence of an active arsenic cycle in deep time on our young planet. 

 

Laguna La Brava is closer to the Martian environment than most places on Earth. Pieter Visscher, CC BY-ND 
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Answers on Earth, leads for Mars 

The harsh conditions of the Atacama are so similar to Martian and early Earth environments that NASA 

scientists and astrobiologists turn to the Atacama to answer questions about how life began on our planet, and 

how it might start elsewhere. The arsenic-cycling mats we discovered at Laguna La Brava offer strong clues 

to some of the most fundamental questions about life. 

On board the Mars 2020 Perseverance rover that is currently hurtling through space is an instrument that can 

observe elements using the exact same process we used to make our element maps. Perhaps it will discover 

that arsenic is abundant in layered rocks on Mars, suggesting that life on Mars also used arsenic. For over a 

billion years, it did so on Earth. Under the harshest conditions life finds a way, and it is that way we are trying 

to understand. 

https://theconversation.com/ancient-microbial-life-used-arsenic-to-thrive-in-a-world-without-oxygen-

146533?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%

20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=

campaign_monitor_us&utm_term=Ancient%20microbial%20life%20used%20arsenic%20to%20thrive%20in

%20a%20world%20without%20oxygen 
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Dark storm on Neptune reverses direction, possibly shedding a fragment 

 

NASA/Goddard Space Flight Center 

Summary: 

Astronomers using NASA's Hubble Space Telescope watched a mysterious dark vortex on Neptune abruptly 

steer away from a likely death on the giant blue planet. 

     

FULL STORY 

 

 

This Hubble Space Telescope snapshot of the dynamic blue-green planet Neptune reveals a monstrous dark 

storm (top center) and the emergence of a smaller dark spot nearby (top right). The giant vortex, which is 
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wider than the Atlantic Ocean, was traveling south toward certain doom by atmospheric forces at the equator 

when it suddenly made a U-turn and began drifting back northward. 

Credit: NASA, ESA, STScI, M.H. Wong (University of California, Berkeley), and L.A. Sromovsky and P.M. 

Fry (University of Wisconsin-Madison) 

Astronomers using NASA's Hubble Space Telescope watched a mysterious dark vortex on Neptune abruptly 

steer away from a likely death on the giant blue planet. 

The storm, which is wider than the Atlantic Ocean, was born in the planet's northern hemisphere and 

discovered by Hubble in 2018. Observations a year later showed that it began drifting southward toward the 

equator, where such storms are expected to vanish from sight. To the surprise of observers, Hubble spotted 

the vortex change direction by August 2020, doubling back to the north. Though Hubble has tracked similar 

dark spots over the past 30 years, this unpredictable atmospheric behavior is something new to see. 

Equally as puzzling, the storm was not alone. Hubble spotted another smaller dark spot in January this year 

that temporarily appeared near its larger cousin. It might possibly have been a piece of the giant vortex that 

broke off, drifted away, and then disappeared in subsequent observations. 

"We are excited about these observations because this smaller dark fragment is potentially part of the dark 

spot's disruption process," said Michael H. Wong of the University of California at Berkeley. "This is a 

process that's never been observed. We have seen some other dark spots fading away and they're gone, but 

we've never seen anything disrupt, even though it's predicted in computer simulations." 

The large storm, which is 4,600 miles across, is the fourth dark spot Hubble has observed on Neptune since 

1993. Two other dark storms were discovered by the Voyager 2 spacecraft in 1989 as it flew by the distant 

planet, but they had disappeared before Hubble could observe them. Since then, only Hubble has had the 

sharpness and sensitivity in visible light to track these elusive features, which have sequentially appeared and 

then faded away over a duration of about two years each. Hubble uncovered this latest storm in September 

2018. 

Wicked Weather 

Neptune's dark vortices are high-pressure systems that can form at mid-latitudes and may then migrate toward 

the equator. They start out remaining stable due to Coriolis forces, which cause northern hemisphere storms to 

rotate clockwise, due to the planet's rotation. (These storms are unlike hurricanes on Earth, which rotate 
counterclockwise because they are low-pressure systems.) However, as a storm drifts toward the equator, the 

Coriolis effect weakens and the storm disintegrates. In computer simulations by several different teams, these 

storms follow a more-or-less straight path to the equator, until there is no Coriolis effect to hold them 

together. Unlike the simulations, the latest giant storm didn't migrate into the equatorial "kill zone." 

"It was really exciting to see this one act like it's supposed to act and then all of a sudden it just stops and 

swings back," Wong said. "That was surprising." 
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Dark Spot Jr. 

The Hubble observations also revealed that the dark vortex's puzzling path reversal occurred at the same time 

that a new spot, informally deemed "dark spot jr.," appeared. The newest spot was slightly smaller than its 

cousin, measuring about 3,900 miles across. It was near the side of the main dark spot that faces the equator -- 

the location that some simulations show a disruption would occur. 

However, the timing of the smaller spot's emergence was unusual. "When I first saw the small spot, I thought 

the bigger one was being disrupted," Wong said. "I didn't think another vortex was forming because the small 

one is farther towards the equator. So it's within this unstable region. But we can't prove the two are related. It 

remains a complete mystery. 

"It was also in January that the dark vortex stopped its motion and started moving northward again," Wong 

added. "Maybe by shedding that fragment, that was enough to stop it from moving towards the equator." 

The researchers are continuing to analyze more data to determine whether remnants of dark spot jr. persisted 

through the rest of 2020. 

Dark Storms Still Puzzling 

It's still a mystery how these storms form, but this latest giant dark vortex is the best studied so far. The 

storm's dark appearance may be due to an elevated dark cloud layer and it could be telling astronomers about 

the storm's vertical structure. 

Another unusual feature of the dark spot is the absence of bright companion clouds around it, which were 

present in Hubble images taken when the vortex was discovered in 2018. Apparently, the clouds disappeared 

when the vortex halted its southward journey. The bright clouds form when the flow of air is perturbed and 

diverted upward over the vortex, causing gases to likely freeze into methane ice crystals. The lack of clouds 

could be revealing information on how spots evolve, say researchers. 

Weather Eye on the Outer Planets 

Hubble snapped many of the images of the dark spots as part of the Outer Planet Atmospheres Legacy 

(OPAL) program, a long-term Hubble project, led by Amy Simon of NASA's Goddard Space Flight Center in 

Greenbelt, Maryland, that annually captures global maps of our solar system's outer planets when they are 

closest to Earth in their orbits. 

OPAL's key goals are to study long-term seasonal changes, as well as capture comparatively transitory events, 
such as the appearance of dark spots on Neptune or potentially Uranus. These dark storms may be so fleeting 

that in the past some of them may have appeared and faded during multi-year gaps in Hubble's observations 

of Neptune. The OPAL program ensures that astronomers won't miss another one. 

"We wouldn't know anything about these latest dark spots if it wasn't for Hubble," Simon said. "We can now 

follow the large storm for years and watch its complete life cycle. If we didn't have Hubble, then we might 
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think the Great Dark Spot seen by Voyager in 1989 is still there on Neptune, just like Jupiter's Great Red 

Spot. And, we wouldn't have known about the four other spots Hubble discovered." Wong will present the 

team's findings Dec. 15 at the fall meeting of the American Geophysical Union. 

The Hubble Space Telescope is a project of international cooperation between NASA and ESA (European 

Space Agency). NASA's Goddard Space Flight Center in Greenbelt, Maryland, manages the telescope. The 
Space Telescope Science Institute (STScI) in Baltimore, Maryland, conducts Hubble science operations. 

STScI is operated for NASA by the Association of Universities for Research in Astronomy in Washington, 

D.C. 

 

Story Source: 

Materials provided by NASA/Goddard Space Flight Center. Note: Content may be edited for style and 

length. 

https://www.sciencedaily.com/releases/2020/12/201216183649.htm 

  

https://www.nasa.gov/feature/goddard/2020/dark-storm-on-neptune-reverses-direction-possibly-shedding-a-fragment
http://www.nasa.gov/goddard
https://www.sciencedaily.com/releases/2020/12/201216183649.htm
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The spooky and dangerous side of black licorice 
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https://theconversation.com/institutions/indiana-university-1368
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Ver todos los asociados 

 

Creemos en el libre flujo de información 

Republique nuestros artículos libremente, en impreso o digital, bajo licencia Creative Commons 

Republicar este artículo 

Black licorice gets its distinctive flavor from licorice root. PicturePartners/Getty Images 

Black licorice may look and taste like an innocent treat, but this candy has a dark side. On Sept. 23, 2020, it 

was reported that black licorice was the culprit in the death of a 54-year-old man in Massachusetts. How 

could this be? Overdosing on licorice sounds more like a twisted tale than a plausible fact. 

I have a longstanding interest in how chemicals in our food and the environment affect our body and mind. 

When something seemingly harmless like licorice is implicated in a death, we are reminded of the famous 

https://theconversation.com/es/partners
https://www.gettyimages.com/detail/photo/heap-of-licorice-roots-and-black-salt-licorice-royalty-free-image/1171067902?adppopup=true
https://apnews.com/article/archive-04cf918055b735ea69483dd00e281253
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proclamation by Swiss physician Paracelsus, the Father of Toxicology: “All things are poison, and nothing is 

without poison; the dosage alone makes it so a thing is not a poison.” 

I am a professor  in the department of pharmacology and toxicology and author of the book “Pleased to Meet 

Me: Genes, Germs, and the Curious Forces That Make Us Who We Are.” 

The root of the problem 

The unfortunate man who recently succumbed to excessive black licorice consumption is not alone. There are 

a smattering of similar case reports in medical journals, in which patients experience hypertension 

crisis, muscle breakdown or even death. Adverse reactions are most frequently seen in people over the age of 

40 who are eating far more black licorice than the average person. In addition, they are usually consuming the 

product for prolonged periods of time. In the most recent case, the Massachusetts man had been eating a bag 

and a half of black licorice every day for three weeks. 

¿Le gusta lo que lee? ¿Quiere más? 

Suscribirme al boletín 

 

Glycyrrhiza glabra is a species native to Eurasia and North Africa from which most confectionery licorice is 

produced. Franz Eugen Köhler, Köhler's Medizinal-Pflanzen via Wikimedia Commons 

Licorice is a flowering plant native to parts of Europe and Asia. Its scientific name, Glycyrrhiza, is derived 

from the Greek words “glykos” (sweet) and “rhiza” (root). The aromatic and sweet extract from its root has 

https://wjsulliv.wixsite.com/sullivanlab
https://authorbillsullivan.com/
https://www.nationalgeographicpartners.com/press/2019/10/-pleased-to-meet-me--genes--germs--and-the-curious-forces-that-m/
https://www.nationalgeographicpartners.com/press/2019/10/-pleased-to-meet-me--genes--germs--and-the-curious-forces-that-m/
https://pubmed.ncbi.nlm.nih.gov/26380428/
https://pubmed.ncbi.nlm.nih.gov/26380428/
https://doi.org/10.5414/cn107011
https://doi.org/10.1056/NEJMcpc2002420
https://images.theconversation.com/files/365280/original/file-20201023-18-upsl27.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
https://images.theconversation.com/files/365280/original/file-20201023-18-upsl27.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
https://upload.wikimedia.org/wikipedia/commons/a/a4/Glycyrrhiza_glabra_-_K%C3%B6hler%E2%80%93s_Medizinal-Pflanzen-207.jpg
https://images.theconversation.com/files/365280/original/file-20201023-18-upsl27.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
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long been used as an herbal remedy for a wide variety of health maladies, from heartburn and stomach issues 

to sore throats and cough. However, there is insufficient evidence to support that licorice is effective in 

treating any medical condition. 

Glycyrrhizin (also called glycyrrhizic acid) is the chemical in black licorice that gives the candy its signature 

flavor, but it also leads to its toxic effects. 

Glycyrrhizin mimics the hormone aldosterone, which is made by the adrenal glands when the body needs to 

retain sodium and excrete potassium. Sodium and potassium work together as a kind of cellular battery that 

drives communication between nerves and the contraction of muscles. Too much glycyrrhizin upsets the 

balance of these electrolytes, which can raise blood pressure and disturb the heart’s rhythm. Other symptoms 

of excessive licorice intake include swelling, muscle pain, numbness and headache. Examination of the man 

who died from consuming too much licorice revealed that he had dangerously low levels of potassium, 

consistent with glycyrrhizin toxicity. 

It should be noted that a number of licorice-based foods do not contain real licorice, but use a flavoring 

substitute called anise oil, which does not pose the dangers discussed here. In addition, despite its name, red 

licorice rarely contains licorice extract. Instead, red licorice is infused with chemicals that impart its cherry or 

strawberry flavor. 

Products that contain real licorice are usually labeled as such, and list licorice extract or glycyrrhizic acid 
among the ingredients. Be advised that some products, such as black jelly beans or Good & Plenty, are 

mixtures of different candies that contain both anise oil and licorice extract. 

Red licorice is sickly sweet but safe to eat. Darren Boucher/Getty Images 

Hidden dangers that increase risk 

Glycyrrhizin has the distinct licorice flavor and is 50 times sweeter than sugar and has been used in other 

types of candy, soft drinks, tea, Belgian beers, throat lozenges and tobacco. This can make it challenging to 

keep track of how much glycyrrhizin has been consumed, and a combination of these products could trigger 

adverse effects. 

https://www.fda.gov/consumers/consumer-updates/black-licorice-trick-or-treat
https://www.fda.gov/consumers/consumer-updates/black-licorice-trick-or-treat
https://www.yourhormones.info/hormones/aldosterone/
https://doi.org/10.1056/NEJMcpc2002420
https://doi.org/10.1056/NEJMcpc2002420
https://www.livestrong.com/article/537724-black-licorice-vs-red-licorice/
https://www.livestrong.com/article/537724-black-licorice-vs-red-licorice/
https://www.gettyimages.com/detail/photo/wall-of-licorice-royalty-free-image/103742661?adppopup=true
https://www.urmc.rochester.edu/encyclopedia/content.aspx?contenttypeid=19&contentid=Licorice
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Some people take dietary or health supplements that already contain licorice, which increases the risk of toxic 

effects from eating black licorice candy. Certain medications such as hydrochlorothiazide are diuretics that 

cause increased urination, which can lower potassium levels in the body. Glycyrrhizin also lowers potassium 

levels, further disrupting the balance of electrolytes, which can produce muscle cramps and irregular heart 

rhythms. 

People with certain preexisting conditions are more susceptible to black licorice overdose. 

For example, patients who already have low potassium levels (hypokalemia), high blood pressure or heart 

arrhythmia are likely to have greater sensitivity to the effects of excessive licorice. Those with liver or kidney 

deficiencies will also retain glycyrrhizin in their bloodstream for longer times, increasing their risk of 

experiencing its adverse effects. 

What to do? 

If you’re a fan of black licorice, there is no need to ban it from your pantry. Eaten in small quantities from 

time to time, licorice poses no significant threat to otherwise healthy adults and children. But it is advisable to 

monitor your intake. 

[Deep knowledge, daily. Sign up for The Conversation’s newsletter.] 

With Halloween approaching, be sure to remind your kids that candy is a “sometimes food,” especially the 

black licorice. The FDA has issued warnings about the rare but serious effects of too much black licorice, 
advising that people avoid eating more than two ounces of black licorice a day for two weeks or longer. The 

agency states that if you have been eating a lot of black licorice and experience an irregular heart rhythm or 

muscle weakness, stop eating it immediately and contact your health care provider. 

Some scientists have further cautioned against the routine use of licorice in the form of a dietary supplement 

or tea for its alleged health benefits. A review article from 2012 warned that “the daily consumption of 

licorice is never justified because its benefits are minor compared to the adverse outcomes of chronic 

consumption.” 

 

https://theconversation.com/the-spooky-and-dangerous-side-of-black-licorice-

147001?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%

20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=
campaign_monitor_us&utm_term=The%20spooky%20and%20dangerous%20side%20of%20black%20licoric

e 

  

https://doi.org/10.5414/cn107011
https://theconversation.com/us/newsletters/the-daily-3?utm_source=TCUS&utm_medium=inline-link&utm_campaign=newsletter-text&utm_content=deepknowledge
https://www.heart.org/idc/groups/heart-public/@wcm/@global/documents/downloadable/ucm_305557.pdf
https://www.fda.gov/consumers/consumer-updates/black-licorice-trick-or-treat
https://doi.org/10.1177/2042018812454322
https://theconversation.com/the-spooky-and-dangerous-side-of-black-licorice-147001?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=campaign_monitor_us&utm_term=The%20spooky%20and%20dangerous%20side%20of%20black%20licorice
https://theconversation.com/the-spooky-and-dangerous-side-of-black-licorice-147001?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=campaign_monitor_us&utm_term=The%20spooky%20and%20dangerous%20side%20of%20black%20licorice
https://theconversation.com/the-spooky-and-dangerous-side-of-black-licorice-147001?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=campaign_monitor_us&utm_term=The%20spooky%20and%20dangerous%20side%20of%20black%20licorice
https://theconversation.com/the-spooky-and-dangerous-side-of-black-licorice-147001?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=campaign_monitor_us&utm_term=The%20spooky%20and%20dangerous%20side%20of%20black%20licorice
https://theconversation.com/the-spooky-and-dangerous-side-of-black-licorice-147001?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=campaign_monitor_us&utm_term=The%20spooky%20and%20dangerous%20side%20of%20black%20licorice
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A Bread and Butter Miss 

by H.H. Munro (SAKI) 

 

"Starling Chatter and Oakhill have both dropped back in the betting," said Bertie van Tahn, throwing the 

morning paper across the breakfast table. 

"That leaves Nursery Tea practically favourite," said Odo Finsberry. 

"Nursery Tea and Pipeclay are at the top of the betting at present," said Bertie, "but that French horse, Le Five 

O'Clock, seems to be fancied as much as anything. Then there is Whitebait, and the Polish horse with a name 

like some one trying to stifle a sneeze in church; they both seem to have a lot of support." 

"It's the most open Derby there's been for years," said Odo. 

"It's simply no good trying to pick the winner on form," said Bertie; "one must just trust to luck and 

inspiration." 

"The question is whether to trust to one's own inspiration, or somebody else's. _Sporting Swank_ gives Count 

Palatine to win, and Le Five O'Clock for a place." 

"Count Palatine--that adds another to our list of perplexities. Good morning, Sir Lulworth; have you a fancy 

for the Derby by any chance?" 

"I don't usually take much interest in turf matters," said Sir Lulworth, who had just made his appearance, "but 
I always like to have a bet on the Guineas and the Derby. This year, I confess, it's rather difficult to pick out 

anything that seems markedly better than anything else. What do you think of Snow Bunting?" 

"Snow Bunting?" said Odo, with a groan, "there's another of them. Surely, Snow Bunting has no earthly 

chance?" 

"My housekeeper's nephew, who is a shoeing-smith in the mounted section of the Church Lads' Brigade, and 

an authority on horseflesh, expects him to be among the first three." 

"The nephews of housekeepers are invariably optimists," said Bertie; "it's a kind of natural reaction against 

the professional pessimism of their aunts." 

"We don't seem to get much further in our search for the probable winner," said Mrs. de Claux; "the more I 

listen to you experts the more hopelessly befogged I get." 

https://americanliterature.com/author/hh-munro-saki
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"It's all very well to blame us," said Bertie to his hostess; "you haven't produced anything in the way of an 

inspiration." 

"My inspiration consisted in asking you down for Derby week," retorted Mrs. de Claux; "I thought you and 

Odo between you might throw some light on the question of the moment." 

Further recriminations were cut short by the arrival of Lola Pevensey, who floated into the room with an air of 

gracious apology. 

"So sorry to be so late," she observed, making a rapid tour of inspection of the breakfast dishes. 

"Did you have a good night?" asked her hostess with perfunctory solicitude. 

"Quite, thank you," said Lola; "I dreamt a most remarkable dream." 

A flutter, indicative of general boredom; went round the table. Other people's dreams are about as universally 

interesting as accounts of other people's gardens, or chickens, or children. 

"I dreamt about the winner of the Derby," said Lola. 

A swift reaction of attentive interest set in. 

"Do tell us what you dreamt," came in a chorus. 

"The really remarkable thing about it is that I've dreamt it two nights running," said Lola, finally deciding 

between the allurements of sausages and kedgeree; "that is why I thought it worth mentioning. You know, 

when I dream things two or three nights in succession, it always means something; I have special powers in 
that way. For instance, I once dreamed three times that a winged lion was flying through the sky and one of 

his wings dropped off, and he came to the ground with a crash; just afterwards the Campanile at Venice fell 

down. The winged lion is the symbol of Venice, you know," she added for the enlightenment of those who 

might not be versed in Italian heraldry. "Then," she continued, "just before the murder of the King and Queen 

of Servia I had a vivid dream of two crowned figures walking into a slaughter-house by the banks of a big 

river, which I took to be the Danube; and only the other day--" 

"Do tell us what you've dreamt about the Derby," interrupted Odo impatiently. 

"Well, I saw the finish of the race as clearly as anything; and one horse won easily, almost in a canter, and 

everybody cried out 'Bread and Butter wins! Good old Bread and Butter.' I heard the name distinctly, and I've 

had the same dream two nights running." 

"Bread and Butter," said Mrs. de Claux, "now, whatever horse can that point to? Why--of course; Nursery 

Tea!" 
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She looked round with the triumphant smile of a successful unraveller of mystery. 

"How about Le Five O'Clock?" interposed Sir Lulworth. 

"It would fit either of them equally well," said Odo; "can you remember any details about the jockey's 

colours? That might help us." 

"I seem to remember a glimpse of lemon sleeves or cap, but I can't be sure," said Lola, after due reflection. 

"There isn't a lemon jacket or cap in the race," said Bertie, referring to a list of starters and jockeys; "can't you 

remember anything about the appearance of the horse? If it were a thick-set animal, this bread and butter 

would typify Nursery Tea; and if it were thin, of course, it would mean Le Five O'Clock." 

"That seems sound enough," said Mrs. de Claux; "do think, Lola dear, whether the horse in your dream was 

thin or stoutly built." 

"I can't remember that it was one or the other," said Lola; "one wouldn't notice such a detail in the excitement 

of a finish." 

"But this was a symbolic animal," said Sir Lulworth; "if it were to typify thick or thin bread and butter surely 

it ought to have been either as bulky and tubby as a shire cart-horse; or as thin as a heraldic leopard." 

"I'm afraid you are rather a careless dreamer," said Bertie resentfully. 

"Of course, at the moment of dreaming I thought I was witnessing a real race, not the portent of one," said 

Lola; "otherwise I should have particularly noticed all helpful details." 

"The Derby isn't run till to-morrow," said Mrs. de Claux; "do you think you are likely to have the same dream 

again to-night? If so; you can fix your attention on the important detail of the animal's appearance." 

"I'm afraid I shan't sleep at all to-night," said Lola pathetically; "every fifth night I suffer from insomnia, and 

it's due to-night." 

"It's most provoking," said Bertie; "of course, we can back both horses, but it would be much more 

satisfactory to have all our money on the winner. Can't you take a sleeping-draught, or something?" 

"Oakleaves, soaked in warm water and put under the bed, are recommended by some," said Mrs. de Claux. 

"A glass of Benedictine, with a drop of eau-de-Cologne--" said Sir Lulworth. 

"I have tried every known remedy," said Lola, with dignity; "I've been a martyr to insomnia for years." 
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"But now we are being martyrs to it," said Odo sulkily; "I particularly want to land a big coup over this race." 

"I don't have insomnia for my own amusement," snapped Lola. 

"Let us hope for the best," said Mrs. de Claux soothingly; "to-night may prove an exception to the fifth-night 

rule." 

But when breakfast time came round again Lola reported a blank night as far as visions were concerned. 

"I don't suppose I had as much as ten minutes' sleep, and, certainly, no dreams." 

"I'm so sorry, for your sake in the first place, and ours as well," said her hostess; "do you think you could 

induce a short nap after breakfast? It would be so good for you--and you _might_ dream something. There 

would still be time for us to get our bets on." 

"I'll try if you like," said Lola; "it sounds rather like a small child being sent to bed in disgrace." 

"I'll come and read the _Encyclopaedia Britannica_ to you if you think it will make you sleep any sooner," 

said Bertie obligingly. 

Rain was falling too steadily to permit of outdoor amusement, and the party suffered considerably during the 

next two hours from the absolute quiet that was enforced all over the house in order to give Lola every chance 

of achieving slumber. Even the click of billiard balls was considered a possible factor of disturbance, and the 

canaries were carried down to the gardener's lodge, while the cuckoo clock in the hall was muffled under 

several layers of rugs. A notice, "Please do not Knock or Ring," was posted on the front door at Bertie's 
suggestion, and guests and servants spoke in tragic whispers as though the dread presence of death or sickness 

had invaded the house. The precautions proved of no avail: Lola added a sleepless morning to a wakeful 

night, and the bets of the party had to be impartially divided between Nursery Tea and the French Colt. 

"So provoking to have to split out bets," said Mrs. de Claux, as her guests gathered in the hall later in the day, 

waiting for the result of the race. 

"I did my best for you," said Lola, feeling that she was not getting her due share of gratitude; "I told you what 

I had seen in my dreams, a brown horse, called Bread and Butter, winning easily from all the rest." 

"What?" screamed Bertie, jumping up from his sea, "a _brown_ horse! Miserable woman, you never said a 

word about it's being a brown horse." 

"Didn't I?" faltered Lola; "I thought I told you it was a brown horse. It was certainly brown in both dreams. 

But I don't see what the colour has got to do with it. Nursery Tea and Le Five O'Clock are both chestnuts." 

"Merciful Heaven! Doesn't brown bread and butter with a sprinkling of lemon in the colours suggest anything 

to you?" raged Bertie. 
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A slow, cumulative groan broke from the assembly as the meaning of his words gradually dawned on his 

hearers. 

For the second time that day Lola retired to the seclusion of her room; she could not face the universal looks 

of reproach directed at her when Whitebait was announced winner at the comfortable price of fourteen to one. 

https://americanliterature.com/author/hh-munro-saki/short-story/a-bread-and-butter-miss 

  

https://americanliterature.com/author/hh-munro-saki/short-story/a-bread-and-butter-miss
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Astronomers detect possible radio emission from exoplanet 

Cornell University 

Summary: 

By monitoring the cosmos with a radio telescope array, an international team of scientists has detected radio 

bursts emanating from the constellation Boötes. The signal could be the first radio emission collected from a 

planet beyond our solar system. 

     

FULL STORY 

 

 

Illustration of a 'hot Jupiter' exoplanet orbiting nearby star (stock image). 

Credit: © dottedyeti / stock.adobe.com 

By monitoring the cosmos with a radio telescope array, an international team of scientists has detected radio 

bursts emanating from the constellation Boötes -- that could be the first radio emission collected from a planet 

beyond our solar system. 
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The team, led by Cornell postdoctoral researcher Jake D. Turner, Philippe Zarka of the Observatoire de Paris -

- Paris Sciences et Lettres University and Jean-Mathias Griessmeier of the Université d'Orléans will publish 

their findings in the forthcoming research section of Astronomy & Astrophysics, on Dec. 16. 

"We present one of the first hints of detecting an exoplanet in the radio realm," Turner said. "The signal is 

from the Tau Boötes system, which contains a binary star and an exoplanet. We make the case for an emission 
by the planet itself. From the strength and polarization of the radio signal and the planet's magnetic field, it is 

compatible with theoretical predictions." 

Among the co-authors is Turner's postdoctoral advisor Ray Jayawardhana, the Harold Tanner Dean of the 

College of Arts and Sciences, and a professor of astronomy. 

"If confirmed through follow-up observations," Jayawardhana said, "this radio detection opens up a new 

window on exoplanets, giving us a novel way to examine alien worlds that are tens of light-years away." 

Using the Low Frequency Array (LOFAR), a radio telescope in the Netherlands, Turner and his colleagues 

uncovered emission bursts from a star-system hosting a so-called hot Jupiter, a gaseous giant planet that is 

very close to its own sun. The group also observed other potential exoplanetary radio-emission candidates in 

the 55 Cancri (in the constellation Cancer) and Upsilon Andromedae systems. Only the Tau Boötes exoplanet 

system -- about 51 light-years away -- exhibited a significant radio signature, a unique potential window on 

the planet's magnetic field. 

Observing an exoplanet's magnetic field helps astronomers decipher a planet's interior and atmospheric 

properties, as well as the physics of star-planet interactions, said Turner, a member of Cornell's Carl Sagan 

Institute. 

Earth's magnetic field protects it from solar wind dangers, keeping the planet habitable. "The magnetic field 

of Earth-like exoplanets may contribute to their possible habitability," Turner said, "by shielding their own 

atmospheres from solar wind and cosmic rays, and protecting the planet from atmospheric loss." 

Two years ago, Turner and his colleagues examined the radio emission signature of Jupiter and scaled those 

emissions to mimic the possible signatures from a distant Jupiter-like exoplanet. Those results became the 

template for searching radio emission from exoplanets 40 to 100 light-years away. 

After poring over nearly 100-hours of radio observations, the researchers were able to find the expected hot 

Jupiter signature in Tau Boötes. "We learned from our own Jupiter what this kind of detection looks like. We 

went searching for it and we found it," Turner said. 

The signature, though, is weak. "There remains some uncertainty that the detected radio signal is from the 

planet. The need for follow-up observations is critical," he said. 

Turner and his team have already begun a campaign using multiple radio telescopes to follow up on the signal 

from Tau Boötes. 
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In addition to Turner, Jayawardhana, Griessmeier and Zarka, the co-authors are Laurent Lamy and Baptiste 

Cecconi of the Observatoire de Paris, France; Joseph Lazio from NASA's Jet Propulsion Laboratory; J. 

Emilio Enriquez and Imke de Pater from the University of California, Berkeley; Julien N. Girard from Rhodes 

University, Grahamstown, South Africa; and Jonathan D. Nichols from the University of Leicester, United 

Kingdom. 

Turner, who laid the groundwork for this research while earning his doctorate at the University of Virginia, 

received funding from the National Science Foundation. 

 

Story Source: 

Materials provided by Cornell University. Original written by Blaine Friedlander. Note: Content may be 

edited for style and length. 

 

Related Multimedia: 

• Artistic rendering of the Tau Boötes b system; video of Cornell postdoctoral researcher Jake D. 

Turner explaining the research 

 

Journal Reference: 

1. J.D. Turner, P. Zarka, J.-M. Griessmeier, J. Lazio, B. Cecconi, J.-E. Enriquez, J.N. Girard, R. 

Jayawardhana, L. Lamy, J.D. Nichols, I. Pater. The search for radio emission from the 

exoplanetary systems 55 Cancri, upsilon Andromedae, and tau Boötis using LOFAR beam-

formed observations. Astronomy & Astrophysics, 2020; DOI: 10.1051/0004-6361/201937201 

 

https://www.sciencedaily.com/releases/2020/12/201216134701.htm 

  

https://news.cornell.edu/stories/2020/12/cornell-postdoc-detects-possible-exoplanet-radio-emission
https://www.cornell.edu/
https://news.cornell.edu/stories/2020/12/cornell-postdoc-detects-possible-exoplanet-radio-emission
https://news.cornell.edu/stories/2020/12/cornell-postdoc-detects-possible-exoplanet-radio-emission
http://dx.doi.org/10.1051/0004-6361/201937201
https://www.sciencedaily.com/releases/2020/12/201216134701.htm


Sistema de Infotecas Centrales                                                                                                                Universidad Autónoma de Coahuila              

 

 

 

 

  

Infoteca’s E-Journal                                                                                                                   No. 554 march 2021 

 

115 

Emily Dickinson’s Revolutionary and Reclusive Life, in a Lyrical Picture-Book from the Lacuna 

Between Fact and Myth 

…and one of the loveliest definitions of what poetry is. 

BY MARIA POPOVA 

 

“I love so to be a child,” Emily Dickinson (December 10, 1830–May 15, 1886) wrote to her brother when she 

was twenty-two. “I wish we were always children, how to grow up I don’t know.” She would go on to draw 

on that inner child in her profoundest and most prescient meditations on reality, proffered in small and 

staggering poems, poems that bent language into new forms of meaning, bent tradition into new forms of 
truth, bent the reality of her existence into a myth, until her very life became a poem — a contour of truth on a 

canvas of interpretation. 

Out of that lacuna between fact and fiction rises the wondrous 2002 picture-book Emily (public library) by 

author Michael Bedard and artist Barbara Cooney — the story of a little girl whose parents move into a house 

across the street from Dickinson’s home in Amherst, the famous pale-yellow Homestead. 

https://www.brainpickings.org/2020/08/06/patti-smith-reads-emily-dickinson/
http://www.amazon.com/exec/obidos/ASIN/0440417406/braipick-20
https://www.worldcat.org/title/emily/oclc/233574603&referer=brief_results
http://www.amazon.com/exec/obidos/ASIN/0440417406/braipick-20
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Emily Dickinson’s home, the Homestead (Photograph: Maria Popova) 

When a letter is slipped under the door one day for the girl’s pianist mother — a letter containing an invitation 

for a visit and a pressed flower, just like those in Dickinson’s actual and astounding forgotten herbarium — 
the young narrator is instantly enchanted by the enigmatic woman across the street, known as The Myth, 

rumored to dress only in white, though she never leaves her house, and devoted to a strange line of work 

called poetry. 

https://www.brainpickings.org/2017/05/23/emily-dickinson-herbarium/
https://www.brainpickings.org/2018/12/10/emily-dickinson-love-letters-susan-gilbert/
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While fictional, the protagonist of the story may well be Millicent Todd, daughter of Mabel Loomis Todd — 

the great love and lover of Emily’s brother for the last two decades of his life (while he was married to 
Susan, the great love and muse of Emily’s own life). It was Mabel who came to the Homestead to play piano 

while Emily hid upstairs, sending down brandy and poems; Mabel who coined the poet’s moniker “the Myth 

of Amherst”; Mabel who painted the flowers Emily had once pressed into a letter in a letter, then had the 

painting grace the cover of the first edition of her revolutionary poems, published posthumously and edited by 

Mabel herself. 

https://www.brainpickings.org/2017/08/09/mabel-loomis-todd-total-eclipses-of-the-sun/
https://www.brainpickings.org/2018/12/10/emily-dickinson-love-letters-susan-gilbert/
http://www.amazon.com/exec/obidos/ASIN/0440417406/braipick-20
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The day after the letter arrives, spellbound by this enigmatic neighbor and her otherworldly art, the little girl 

unspools her curiosity while watering flowers alongside her father as her mother’s piano makes the house 

bloom with music: 

“What does she look like?” I said. “The lady in the yellow house?” 

“I don’t know, my dear. Not many see her face-to-face. They say that she is small, though, and that she 

dresses always in white.” 

We moved from pot to pot. He plucked the wilted petals as he went. 

“Is she lonely, do you think?” 

“Sometimes, I suppose. We all are lonely sometimes. But she has her sister to keep her company, and like us 

she has her flowers. And they say that she writes poetry.” 

“What is poetry?” I asked. 

http://www.amazon.com/exec/obidos/ASIN/0440417406/braipick-20
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He laid the wilted petals in his palm. “Listen to Mother play. She practices and practices a piece, and 

sometimes a magic thing happens and it seems the music starts to breathe. It sends a shiver through you. You 

can’t explain it, really; it’s a mystery. Well, when words do that, we call it poetry.” 

 

The next morning, the little girl takes her mother’s hand and the two cross the snowy day to visit their 

mysterious neighbor. Emily’s sister greets them warmly, then tells them what all visitors are told — that the 

poet cannot see them, but will listen from upstairs. 

http://www.amazon.com/exec/obidos/ASIN/0440417406/braipick-20
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And then, while her mother plays the piano beneath the famous painting of the Dickinson children, the young 

narrator quietly slips out of the parlor and up the stairs, where she proceeds to have an unexpected and lovely 

encounter with the slight, birdlike, chestnut-haired reality behind The Myth. 

What passes between them in the final pages of this tender and soulful book is nothing less than living poetry. 

http://www.amazon.com/exec/obidos/ASIN/0440417406/braipick-20
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http://www.amazon.com/exec/obidos/ASIN/0440417406/braipick-20
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Complement Emily with This Is a Poem That Heals Fish — an almost unbearably lovely French picture-book 

about how poetry touches and transforms us — and Patti Smith’s dreamlike reading of Dickinson’s stunning 
poem about how the world holds together, then savor some inspiring picture-book biographies based on the 

real lives of other visionaries: Frederick Douglass, John Lewis, Keith Haring, Maria Mitchell, Ada 

Lovelace, Louise Bourgeois, E.E. Cummings, Jane Goodall, Jane Jacobs, Frida Kahlo, Louis Braille, Pablo 

Neruda, Albert Einstein, Muddy Waters, Wangari Maathai, and Nellie Bly. 

 

https://www.brainpickings.org/2020/10/05/emily-dickinson-michael-bedard-barbara-

cooney/?mc_cid=3251b68536&mc_eid=d1c16ac662 

  

http://www.amazon.com/exec/obidos/ASIN/0440417406/braipick-20
https://www.brainpickings.org/2017/03/24/this-is-a-poem-that-heals-fish/
https://www.brainpickings.org/2020/08/06/patti-smith-reads-emily-dickinson/
https://www.brainpickings.org/2020/08/06/patti-smith-reads-emily-dickinson/
https://www.brainpickings.org/2020/07/12/two-friends-susan-b-anthony-frederick-douglass/
https://www.brainpickings.org/2016/12/05/preaching-to-the-chickens-john-lewis/
https://www.brainpickings.org/2020/06/26/drawing-on-walls-keith-haring/
https://www.brainpickings.org/2019/10/01/what-miss-mitchell-saw/
https://www.brainpickings.org/2017/04/05/ada-lovelace-poet-of-science/
https://www.brainpickings.org/2017/04/05/ada-lovelace-poet-of-science/
https://www.brainpickings.org/2016/04/08/cloth-lullaby-louise-bourgeois/
https://www.brainpickings.org/2015/03/30/enormous-smallness-e-e-cummings-matthew-burgess/
https://www.brainpickings.org/2015/01/19/me-jane-patrick-mcdonnell/
https://www.brainpickings.org/2018/06/13/walking-the-city-with-jane-jacobs/
https://www.brainpickings.org/2018/01/03/frida-kahlo-and-her-animalitos/
https://www.brainpickings.org/2017/03/21/six-dots-braille/
https://www.brainpickings.org/2014/11/04/pablo-neruda-poet-of-the-people-book/
https://www.brainpickings.org/2014/11/04/pablo-neruda-poet-of-the-people-book/
https://www.brainpickings.org/2013/12/30/on-a-beam-of-light-albert-einstein-radunsky/
https://www.brainpickings.org/2017/12/12/muddy-waters-picture-book/
https://www.brainpickings.org/2019/06/04/wangari-maathai-the-woman-who-planted-millions-of-trees/
https://www.brainpickings.org/2015/07/17/the-daring-nellie-bly-bonnie-christensen/
https://www.brainpickings.org/2020/10/05/emily-dickinson-michael-bedard-barbara-cooney/?mc_cid=3251b68536&mc_eid=d1c16ac662
https://www.brainpickings.org/2020/10/05/emily-dickinson-michael-bedard-barbara-cooney/?mc_cid=3251b68536&mc_eid=d1c16ac662
http://www.amazon.com/exec/obidos/ASIN/0440417406/braipick-20
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Bird 

by Toi Derricotte 

 

Issue no. 124 (Fall 1992) 

The secret is 

not to be afraid, to  

pour the salt, letting your wrist 
be free—there is almost 

never too much; it sits on top of the skin like a  

little crystal casket. Under, the bird might 

imagine another life, one in which it is grateful 

for pleasing, can smell  

itself cooking—the taste 

of carrots, onions, potatoes stewed  

in its own juice—and forget  

the dreams of blood  

coursing out of its throat like a river. 

 

If you enjoyed this poem, why not read … 

• “Peripheral” by Toi Derricotte, also published in issue no. 124, Fall 1992? 

 

 

https://theparisreview.us17.list-

manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=bb57b52723&e=d538c8f2e0 

  

https://theparisreview.us17.list-manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=bb57b52723&e=d538c8f2e0
https://theparisreview.us17.list-manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=f5cb39f89a&e=d538c8f2e0
https://theparisreview.us17.list-manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=bb57b52723&e=d538c8f2e0
https://theparisreview.us17.list-manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=bb57b52723&e=d538c8f2e0
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The aroma of distant worlds 

New evidence that spices, fruits from Asia had reached the Mediterranean earlier than thought 

Ludwig-Maximilians-Universität München 

Summary: 

Asian spices such as turmeric and fruits like the banana had already reached the Mediterranean more than 
3000 years ago, much earlier than previously thought. A team of researchers has shown that even in the 

Bronze Age, long-distance trade in food was already connecting distant societies. 

Share: 

     

FULL STORY 
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Spices (stock image). 

Credit: © Karnav / stock.adobe.com 

Asian spices such as turmeric and fruits like the banana had already reached the Mediterranean more than 

3000 years ago, much earlier than previously thought. A team of researchers working alongside archaeologist 

Philipp Stockhammer at Ludwig-Maximilians-Universität in Munich (LMU) has shown that even in the 

Bronze Age, long-distance trade in food was already connecting distant societies. 

A market in the city of Megiddo in the Levant 3700 years ago: The market traders are hawking not only 

wheat, millet or dates, which grow throughout the region, but also carafes of sesame oil and bowls of a bright 

yellow spice that has recently appeared among their wares. This is how Philipp Stockhammer imagines the 

bustle of the Bronze Age market in the eastern Mediterranean. Working with an international team to analyze 

food residues in tooth tartar, the LMU archaeologist has found evidence that people in the Levant were 

already eating turmeric, bananas and even soy in the Bronze and Early Iron Ages. "Exotic spices, fruits and 

oils from Asia had thus reached the Mediterranean several centuries, in some cases even millennia, earlier 

than had been previously thought," says Stockhammer. "This is the earliest direct evidence to date of 

turmeric, banana and soy outside of South and East Asia." It is also direct evidence that as early as the second 

millennium BCE there was already a flourishing long-distance trade in exotic fruits, spices and oils, which is 

believed to have connected South Asia and the Levant via Mesopotamia or Egypt. While substantial trade 
across these regions is amply documented later on, tracing the roots of this nascent globalization has proved 

to be a stubborn problem. The findings of this study confirm that long-distance trade in culinary goods has 

connected these distant societies since at least the Bronze Age. People obviously had a great interest in exotic 

foods from very early on. 

For their analyses, Stockhammer's international team examined 16 individuals from the Megiddo and Tel 

Erani excavations, which are located in present-day Israel. The region in the southern Levant served as an 

important bridge between the Mediterranean, Asia and Egypt in the 2nd millennium BCE. The aim of the 

research was to investigate the cuisines of Bronze Age Levantine populations by analyzing traces of food 

remnants, including ancient proteins and plant microfossils, that have remained preserved in human dental 

calculus over thousands of years. 

The human mouth is full of bacteria, which continually petrify and form calculus. Tiny food particles become 
entrapped and preserved in the growing calculus, and it is these minute remnants that can now be accessed for 

scientific research thanks to cutting-edge methods. For the purposes of their analysis, the researchers took 

samples from a variety of individuals at the Bronze Age site of Megiddo and the Early Iron Age site of Tel 

Erani. They analyzed which food proteins and plant residues were preserved in the calculus on their teeth. 

"This enables us to find traces of what a person ate," says Stockhammer. "Anyone who does not practice good 

dental hygiene will still be telling us archaeologists what they have been eating thousands of years from 

now!" 

Palaeoproteomics is the name of this growing new field of research. The method could develop into a 

standard procedure in archaeology, or so the researchers hope. "Our high-resolution study of ancient proteins 

and plant residues from human dental calculus is the first of its kind to study the cuisines of the ancient Near 

East," says Christina Warinner, a molecular archaeologist at Harvard University and the Max Planck Institute 
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for the Science of Human History and co-senior author of the article. "Our research demonstrates the great 

potential of these methods to detect foods that otherwise leave few archaeological traces. Dental calculus is 

such a valuable source of information about the lives of ancient peoples." 

"Our approach breaks new scientific ground," explains LMU biochemist and lead author Ashley Scott. That is 

because assigning individual protein remnants to specific foodstuffs is no small task. Beyond the painstaking 
work of identification, the protein itself must also survive for thousands of years. "Interestingly, we find that 

allergy-associated proteins appear to be the most stable in human calculus," says Scott, a finding she believes 

may be due to the known thermostability of many allergens. For instance, the researchers were able to detect 

wheat via wheat gluten proteins, says Stockhammer. The team was then able to independently confirm the 

presence of wheat using a type of plant microfossil known as phytoliths. Phytoliths were also used to identify 

millet and date palm in the Levant during the Bronze and Iron Ages, but phytoliths are not abundant or even 

present in many foods, which is why the new protein findings are so groundbreaking -- paleoproteomics 

enables the identification of foods that have left few other traces, such as sesame. Sesame proteins were 

identified in dental calculus from both Megiddo and Tel Erani. "This suggests that sesame had become a 

staple food in the Levant by the 2nd millennium BCE," says Stockhammer. 

Two additional protein findings are particularly remarkable, explains Stockhammer. In one individual's dental 

calculus from Megiddo, turmeric and soy proteins were found, while in another individual from Tel Erani 
banana proteins were identified. All three foods are likely to have reached the Levant via South Asia. Bananas 

were originally domesticated in Southeast Asia, where they had been used since the 5th millennium BCE, and 

they arrived in West Africa 4000 years later, but little is known about their intervening trade or use. "Our 

analyses thus provide crucial information on the spread of the banana around the world. No archaeological or 

written evidence had previously suggested such an early spread into the Mediterranean region," says 

Stockhammer, although the sudden appearance of banana in West Africa just a few centuries later has hinted 

that such a trade might have existed. "I find it spectacular that food was exchanged over long distances at such 

an early point in history." 

Stockhammer notes that they cannot rule out the possibility, of course, that one of the individuals spent part of 

their life in South Asia and consumed the corresponding food only while they were there. Even if the extent to 

which spices, oils and fruits were imported is not yet known, there is much to indicate that trade was indeed 
taking place, since there is also other evidence of exotic spices in the Eastern Mediterranean -- Pharaoh 

Ramses II was buried with peppercorns from India in 1213 BCE. They were found in his nose. 

The results of the study have been published in the journal PNAS. The work is part of Stockhammer's project 

"FoodTransforms -- Transformations of Food in the Eastern Mediterranean Late Bronze Age," which is 

funded by the European Research Council. The international team that produced the study encompasses 

scientists from LMU Munich, Harvard University and the Max Planck Institute for the Science of Human 

History in Jena. The fundamental question behind his project -- and thus the starting point for the current 

study -- was to clarify whether the early globalization of trade networks in the Bronze Age also concerned 

food. "In fact, we can now grasp the impact of globalization during the 2nd millennium BCE on East 

Mediterranean cuisine," says Stockhammer. "Mediterranean cuisine was characterized by intercultural 

exchange from an early stage." 
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Story Source: 

Materials provided by Ludwig-Maximilians-Universität München. Note: Content may be edited for style 

and length. 

 

Journal Reference: 

1. Ashley Scott, Robert C. Power, Victoria Altmann-Wendling, Michal Artzy, Mario A. S. Martin, 

Stefanie Eisenmann, Richard Hagan, Domingo C. Salazar-García, Yossi Salmon, Dmitry Yegorov, 

Ianir Milevski, Israel Finkelstein, Philipp W. Stockhammer, and Christina Warinner. Exotic foods 

reveal contact between South Asia and the Near East during the second millennium 

BCE. PNAS, December 21, 2020 DOI: 10.1073/pnas.2014956117 

 

https://www.sciencedaily.com/releases/2020/12/201221160451.htm 

  

https://www.en.uni-muenchen.de/news/newsarchiv/2020/stockhammer_spices.html
https://www.uni-muenchen.de/
http://dx.doi.org/10.1073/pnas.2014956117
https://www.sciencedaily.com/releases/2020/12/201221160451.htm
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The Marble Child 

by E. Nesbit 

 

The Marble Child was published in the anthology, Atlantic Narratives: Modern Short Stories, 1918. 

 

• Michelangelo, Angel, 1494 

https://americanliterature.com/author/e-nesbit
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ALL over the pavement of the church spread the exaggerated cross-hatching of the old pews' oak, a 

Smithfield market of intersecting lines such as children made with cards in the old days when kings and 

knaves had fat legs bulging above their serviceable feet, and queens had skirts to their gowns and were not cut 

across their royal middles by mirrors reflecting only the bedizened torso of them and the charge—heart, 

trefoil, or the like—in the right-hand top corner of the oblong that framed them. 

The pew had qualities: tall fat hassocks, red cushions, a comparative seclusion, and, in the case of the affluent, 

red curtains drawn at sermon-time. 

The child wearied by the spectacle of a plump divine, in black gown and Geneva bands, thumping the pulpit-

cushions in the madness of incomprehensible oratory, surrendered his ears to the noise of intonations which, 

in his own treble, would have earned the reprimand, 'Naughty temper.' His eyes, however, were, through some 

oversight of the gods of his universe, still his own. They found their own pasture: not, to be sure, the argent 

and sable of gown and bands, still less the gules of flushed denunciatory gills. 

There is fair pasture in an old church which, when Norman work was broken down, men loved and built again 

as from the heart, with pillars and arches, which, to their rude time, symbolized all that the heart desires to 

materialize, in symbolic stone. The fretted tombs where the effigies of warrior and priest lay life-like in dead 

marble, the fretted canopies that brooded above their rest. Tall pillars like the trunks of the pine woods that 

smelt so sweet, the marvel of the timbered roof—turned upside down it would be like a ship. And what could 
be easier than to turn it upside down? Imagination shrank bashfully from the pulpit already tightly tenanted, 

but the triforium was plainly and beautifully empty; there one could walk, squeezing happily through the deep 

thin arches and treading carefully by the unguarded narrow ledge. Only if one played too long in the roof 

aunts nudged, and urgent whispers insisted that one must not look about like that in church. When this 

moment came it came always as a crisis foreseen, half dreaded, half longed-for. After that the child kept his 

eyes lowered, and looked only at the faded red hassocks from which the straw bulged, and in brief, guarded, 

intimate moments, at the other child. 

The other child was kneeling, always, whether the congregation knelt or stood or sat. Its hands were clasped. 

Its face was raised, but its back bowed under a weight—the weight of the font, for the other child was of 

marble and knelt always in the church, Sundays and week-days. There had been once three marble figures 

holding up the shallow basin, but two had crumbled or been broken away, and now it seemed that the whole 

weight of the superimposed marble rested on those slender shoulders. 

The child who was not marble was sorry for the other. He must be very tired. 

The child who was not marble,—his name was Ernest,—that child of weary eyes and bored brain, pitied the 

marble boy while he envied him. 

'I suppose he doesn't really feel, if he's stone,' he said. 'That's what they mean by the stony-hearted tyrant. But 

if he does feel— How jolly it would be if he could come out and sit in my pew, or if I could creep under the 

font beside him. If he would move a little there would be just room for me.' 
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The first time that Ernest ever saw the marble child move was on the hottest Sunday in the year. The walk 

across the fields had been a breathless penance, the ground burned the soles of Ernest's feet as red-hot 

ploughshares the feet of the saints. The corn was cut, and stood in stiff yellow stooks, and the shadows were 

very black. The sky was light, except in the west beyond the pine trees, where blue-black clouds were piled. 

'Like witches' feather-beds,' said Aunt Harriet, shaking out the folds of her lace shawl. 

'Not before the child, dear,' whispered Aunt Emmeline. 

Ernest heard her, of course. It was always like that: as soon as any one spoke about anything interesting, Aunt 

Emmeline intervened. Ernest walked along very melancholy in his starched frill. The dust had whitened his 

strapped shoes, and there was a wrinkle in one of his white socks. 

'Pull it up, child, pull it up,' said Aunt Jessie; and shielded from the world by the vast silk-veiled crinolines of 

three full-sized aunts, he pulled it up. 

On the way to church, and indeed, in all walks abroad, you held the hand of an aunt; the circumferent 

crinolines made the holding an arm's-length business, very tiring. Ernest was always glad when, in the porch, 

the hand was dropped. It was just as the porch was reached that the first lonely roll of thunder broke over the 

hills. 

'I knew it,' said Aunt Jessie, in triumph; 'but you would wear your blue silk.' 

There was no more thunder till after the second lesson, which was hardly ever as interesting as the first, 
Ernest thought. The marble child looked more tired than usual, and Ernest lost himself in a dream-game 

where both of them got out from prison and played hide-and-seek among the tombstones. Then the thunder 

cracked deafeningly right over the church. Ernest forgot to stand up, and even the clergyman waited till it died 

away. 

It was a most exciting service, well worth coming to church for, and afterwards people crowded in the wide 

porch and wondered whether it would clear, and wished they had brought their umbrellas. Some went back 

and sat in their pews till the servants should have had time to go home and return with umbrellas and cloaks. 

The more impetuous made clumsy rushes between the showers, bonnets bent, skirts held well up. Many a 

Sunday dress was ruined that day, many a bonnet fell from best to second-best. 

And it was when Aunt Jessie whispered to him to sit still and be a good boy and learn a hymn, that he looked 

to the marble child with, 'Isn't it a shame?' in his heart and his eyes, and the marble child looked back, 'Never 
mind, it will soon be over,' and held out its marble hands. Ernest saw them come toward him, reaching well 

beyond the rim of the basin under which they had always, till now, stayed. 

'Oh!' said Ernest, quite out loud; and, dropping the hymn-book, held out his hands, or began to hold them out. 

For before he had done more than sketch the gesture, he remembered that marble does not move and that one 

must not be silly. All the same, marble had moved. Also Ernest had 'spoken out loud' in church. Unspeakable 

disgrace! 
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He was taken home in conscious ignominy, treading in all the puddles to distract his mind from his condition. 

He was put to bed early, as a punishment, instead of sitting up and learning his catechism under the charge of 

one of the maids while the aunts went to evening church. This, while it was terrible to Ernest, was in the 

nature of a reprieve to the housemaid, who found means to modify her own consequent loneliness. Far-away 

whispers and laughs from the back or kitchen windows assured Ernest that the front or polite side of the house 
was unguarded. He got up, simulated the appearance of the completely dressed, and went down the carpeted 

stairs, through the rosewood-furnished drawing-room, rose-scented and still as a deathbed, and so out through 

the French windows to the lawn, where already the beginnings of dew lay softly. 

His going out had no definite aim. It was simply an act of rebellion such as, secure from observation, the 

timid may achieve; a demonstration akin to putting the tongue out behind people's backs. 

Having got himself out on the lawn, he made haste to hide in the shrubbery, disheartened by a baffling 

consciousness of the futility of safe revenges. What is the tongue put out behind the back of the enemy 

without the applause of some admirer? 

The red rays of the setting sun made splendor in the dripping shrubbery. 

'I wish I hadn't,' said Ernest. 

But it seemed silly to go back now, just to go out and to go back. So he went farther into the shrubbery and 

got out at the other side where the shrubbery slopes down into the wood, and it was nearly dark there—so 

nearly that the child felt more alone than ever. 

And then quite suddenly he was not alone. Hands parted the hazels and a face he knew looked out from 

between them. 

He knew the face, and yet the child he saw was not any of the children he knew. 

'Well,' said the child with the face he knew; 'I've been watching you. What did you come out for?' 

'I was put to bed.' 

'Do you not like it?' 

'Not when it's for punishment.' 

'If you'll go back now,' said the strange child, 'I'll come and play with you after you're asleep.' 

'You daren't. Suppose the aunts catch you?' 

'They won't,' said the child, shaking its head and laughing. 'I'll race you to the house!' 
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Ernest ran. He won the race. For the other child was not there at all when he reached the house. 

'How odd!' he said. But he was tired and there was thunder again and it was beginning to rain, large spots as 

big as pennies on the step of the French window. So he went back to bed, too sleepy to worry about the 

question of where he had seen the child before, and only a little disappointed because his revenge had been so 

brief and inadequate. 

Then he fell asleep and dreamed that the marble child had crept out from under the font, and that he and it 

were playing hide-and-seek among the pews in the gallery at church. It was a delightful dream and lasted all 

night, and when he woke he knew that the child he had seen in the wood in yesterday's last light was the 

marble child from the church. 

This did not surprise him as much as it would surprise you: the world where children live is so full of amazing 

and incredible-looking things that turn out to be quite real. And if Lot's wife could be turned into a pillar of 

salt, why should not a marble child turn into a real one? It was all quite plain to Ernest, but he did not tell any 

one: because he had a feeling that it might not be easy to make it plain to them. 

'That child doesn't look quite the thing,' said Aunt Emmeline at breakfast. 'A dose of Gregory's, I think, at 

eleven.' 

Ernest's morning was blighted. Did you ever take Gregory's powder? It is worse than quinine, worse than 

senna, worse than anything except castor oil. 

But Ernest had to take it—in raspberry jam. 

'And don't make such faces,' said Aunt Emmeline, rinsing the spoon at the pantry sink. 'You know it's all for 

your own good.' 

As if the thought that it is for one's own good ever kept any one from making faces! 

The aunts were kind in their grown-up crinolined way. But Ernest wanted some one to play with. Every night 

in his dreams he played with the marble child. And at church on Sunday the marble child still held out its 

hands, farther than before. 

'Come along then,' Ernest said to it, in that voice with which heart speaks to heart; 'come and sit with me 

behind the red curtains. Come!' 

The marble child did not look at him. Its head seemed to be bent farther forward than ever before. 

When it came to the second hymn Ernest had an inspiration. All the rest of the churchful, sleepy and suitable, 

were singing,— 

'The roseate hues of early dawn, 
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The brightness of the day, 

The crimson of the sunset sky, 

How fast they fade away.' 

Ernest turned his head towards the marble child and softly mouthed,—you could hardly call it singing,— 

'The rosy tews of early dawn, 

The brightness of the day; 

Come out, come out, come out, come out, 

Come out with me and play.' 

And he pictured the rapture of that moment when the marble child should respond to this appeal, creep out 

from under the font, and come and sit beside him on the red cushions beyond the red curtains. The aunts 

would not see, of course. They never saw the things that mattered. No one would see except Ernest. He 

looked hard at the marble child. 

'You must come out,' he said; and again, 'You must come, you must.' 

And the marble child did come. It crept out and came to sit by him, holding his hand. It was a cold hand 

certainly, but it did not feel like marble. 

And the next thing he knew, an aunt was shaking him and whispering with fierceness tempered by reverence 

for the sacred edifice,— 

'Wake up, Ernest. How can you be so naughty?' 

And the marble child was back in its place under the font. 

When Ernest looks back on that summer it seems to have thundered every time he went to church. But of 

course this cannot really have been the case. 

But it was certainly a very lowering purple-skied day which saw him stealthily start on the adventure of his 

little life. He was weary of aunts—they were kind yet just; they told him so and he believed them. But their 

justice was exactly like other people's nagging, and their kindness he did not want at all. He wanted some one 

to play with. 
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'May we walk up to the churchyard?' was a request at first received graciously as showing a serious spirit. But 

its reiteration was considered morbid, and his walks took the more dusty direction of the County Asylum. 

His longing for the only child he knew, the marble child, exacerbated by denial, drove him to rebellion. He 

would run away. He would live with the marble child in the big church porch; they would eat berries from the 

wood near by, just as children did in books, and hide there when people came to church. 

So he watched his opportunity and went quietly out through the French window, skirted the side of the house 

where all the windows were blank because of the old window-tax, took the narrow strip of lawn at a 

breathless run, and found safe cover among the rhododendrons. 

The church-door was locked, of course, but he knew where there was a broken pane in the vestry window, 

and his eye had marked the lop-sided tombstone underneath it. By climbing upon that and getting a knee in 

the carved water-spout— He did it, got his hand through, turned the catch of the window, and fell through 

upon the dusty table of the vestry. 

The door was ajar and he passed into the empty church. It seemed very large and gray now that he had it to 

himself. His feet made a loud echoing noise that was disconcerting. He had meant to call out, 'Here I am!' But 

in the face of these echoes he could not. 

He found the marble child, its head bent more than ever, its hands reaching out quite beyond the edge of the 

font; and when he was quite close he whispered,— 

'Here I am.—Come and play!' 

But his voice trembled a little. The marble child was so plainly marble. And yet it had not always been 

marble. He was not sure. Yet— 

'I am sure,' he said. 'You did talk to me in the shrubbery, didn't you?' 

But the marble child did not move or speak. 

'You did come and hold my hand last Sunday,' he said, a little louder. 

And only the empty echoes answered him. 

'Come out,' he said then, almost afraid now of the church's insistent silence. 'I've come to live with you 

altogether. Come out of your marble, do come out!' 

He reached up to stroke the marble cheek. A sound thrilled him, a loud everyday sound. The big key turning 

in the lock of the south door. The aunts! 

'Now they'll take me back,' said Ernest; 'you might have come.' 
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But it was not the aunts. It was the old pew-opener, come to scrub the chancel. She came slowly in with pail 

and brush; the pail slopped a little water on to the floor close to Ernest as she passed him, not seeing. 

Then the marble child moved, turned toward Ernest with speaking lips and eyes that saw. 

'You can stay with me forever if you like,' it said, 'but you'll have to see things happen. I have seen things 

happen.' 

'What sort of things?' Ernest asked. 

'Terrible things.' 

'What things shall I have to see?' 

'Her,'—the marble child moved a free arm to point to the old woman on the chancel steps,—'and your aunt 

who will be here presently, looking for you. Do you hear the thunder? Presently the lightning will strike the 

church. It won't hurt us, but it will fall on them.' 

Ernest remembered in a flash how kind Aunt Emmeline had been when he was ill, how Aunt Jessie had given 

him his chessmen, and Aunt Harriet had taught him how to make paper rosettes for picture-frames. 

'I must go and tell them,' he said. 

'If you go, you'll never see me again,' said the marble child, and put its arms round his neck. 

'Can't I come back to you when I've told them?' Ernest asked, returning the embrace. 

'There will be no coming back,' said the marble child. 

'But I want you. I love you best of everybody in the world,' Ernest said. 

'I know.' 

'I'll stay with you,' said Ernest. 

The marble child said nothing. 

'But if I don't tell them I shall be the same as a murderer,' Ernest whispered. 'Oh! let me go, and come back to 

you.' 

'I shall not be here.' 
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'But I must go. I must,' said Ernest, torn between love and duty. 

'Yes.' 

'And I shan't have you any more?' the living child urged. 

'You'll have me in your heart,' said the marble child—'that's where I want to be. That's my real home.' 

They kissed each other again. 

'It was certainly a direct Providence,' Aunt Emmeline used to say in later years to really sympathetic friends, 

'that I thought of going up to the church when I did. Otherwise nothing could have saved dear Ernest. He was 

terrified, quite crazy with fright, poor child, and he rushed out at me from behind our pew shouting, "Come 

away, come away, auntie, come away!" and dragged me out. Mrs. Meadows providentially followed, to see 

what it was all about, and the next thing was the catastrophe.' 

'The church was struck by a thunder-bolt was it not?' the sympathetic friend asks. 

'It was indeed—a deafening crash, my dear—and then the church slowly crumbled before our eyes. The south 

wall broke like a slice of cake when you break it across—and the noise and the dust! Mrs. Meadows never 

had her hearing again, poor thing, and her mind was a little affected too. I became unconscious, and Ernest—

well, it was altogether too much for the child. He lay between life and death for weeks. Shock to the system, 

the physician said. He had been rather run down before. We had to get a little cousin to come and live with us 

afterwards. The physicians said that he required young society.' 

'It must indeed have been a shock,' says the sympathetic friend, who knows there is more to come. 

'His intellect was quite changed, my dear,' Aunt Emmeline resumes; 'on regaining consciousness he 

demanded the marble child! Cried and raved, my dear, always about the marble child. It appeared he had had 

fancies about one of the little angels that supported the old font, not the present font, my dear. We presented 

that as a token of gratitude to Providence for our escape. Of course we checked his fancifulness as well as we 

could, but it lasted quite a long time.' 

'What became of the little marble angel?' the friend inquires as in friendship bound. 

'Crushed to powder, dear, in the awful wreck of the church. Not a trace of it could be found. And poor Mrs. 

Meadows! So dreadful those delusions.' 

'What form did her delusions take?' the friend, anxious to be done with the old story, hastily asks. 

'Well, she always declared that two children ran out to warn me and that one of them was very unusual 
looking. "It wasn't no flesh and blood, ma'am," she used to say in her ungrammatical way; "it was a little 
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angel a-taking care of Master Ernest. It 'ad 'old of 'is 'and. And I say it was 'is garden angel, and its face was 

as bright as a lily in the sun."' 

The friend glances at the India cabinet, and Aunt Emmeline rises and unlocks it. 

'Ernest must have been behaving in a very naughty and destructive way in the church—but the physician said 

he was not quite himself probably, for when they got him home and undressed him they found this in his 

hand.' 

Then the sympathizing friend polishes her glasses and looks, not for the first time, at the relic from the drawer 

of the India cabinet. It is a white marble finger. 

Thus flow the reminiscences of Aunt Emmeline. The memories of Ernest run as this tale runs. 

 

https://americanliterature.com/author/e-nesbit/short-story/the-marble-child 
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How do pandemics end? History suggests diseases fade but are almost never truly gone 
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When will the pandemic end? All these months in, with over 37 million COVID-19 cases and more than 1 

million deaths globally, you may be wondering, with increasing exasperation, how long this will continue. 

Since the beginning of the pandemic, epidemiologists and public health specialists have been 

using mathematical models to forecast the future in an effort to curb the coronvirus’s spread. But infectious 

disease modeling is tricky. Epidemiologists warn that “[m]odels are not crystal balls,” and even sophisticated 
versions, like those that combine forecasts or use machine learning, can’t necessarily reveal when the 

pandemic will end or how many people will die. 

As a historian who studies disease and public health, I suggest that instead of looking forward for clues, you 

can look back to see what brought past outbreaks to a close – or didn’t. 

 

Tens of thousands of new cases of COVID-19 are diagnosed in the U.S. every day. Jeff Greenberg/Universal 

Images Group via Getty Images 

Where we are now in the course of the pandemic 

https://coronavirus.jhu.edu/map.html
https://coronavirus.jhu.edu/map.html
https://doi.org/10.1038/s41591-020-0883-7
https://doi.org/10.1038/s41591-020-0883-7
https://doi.org/10.1001/jama.2020.6585
https://doi.org/10.1073/pnas.2006520117
https://doi.org/10.1038/d41586-020-01003-6
https://doi.org/10.1101/2020.08.19.20177493
https://covid19-projections.com/
https://covid19.healthdata.org/united-states-of-america?view=total-deaths&tab=trend
https://sc.edu/study/colleges_schools/artsandsciences/history/our_people/directory/nukhet.php
https://images.theconversation.com/files/363210/original/file-20201013-17-1d058b0.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
https://images.theconversation.com/files/363210/original/file-20201013-17-1d058b0.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
https://www.gettyimages.com/detail/news-photo/florida-miami-beach-covid-19-mobile-testing-facility-fdem-news-photo/1262330941
https://www.gettyimages.com/detail/news-photo/florida-miami-beach-covid-19-mobile-testing-facility-fdem-news-photo/1262330941
https://images.theconversation.com/files/363210/original/file-20201013-17-1d058b0.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip


Sistema de Infotecas Centrales                                                                                                                Universidad Autónoma de Coahuila              

 

 

 

 

  

Infoteca’s E-Journal                                                                                                                   No. 554 march 2021 

 

140 

In the early days of the pandemic, many people hoped the coronavirus would simply fade away. Some argued 

that it would disappear on its own with the summer heat. Others claimed that herd immunity would kick in 

once enough people had been infected. But none of that has happened. 

¿Le gusta lo que lee? ¿Quiere más? 

Suscribirme al boletín 

A combination of public health efforts to contain and mitigate the pandemic – from rigorous testing and 

contact tracing to social distancing and wearing masks – have been proven to help. Given that the virus 

has spread almost everywhere in the world, though, such measures alone can’t bring the pandemic to an end. 

The hope now is vaccines, which were developed at unprecedented speed. 

Yet experts tell us that even with successful vaccines and effective treatment, COVID-19 may never go away. 

Even if the pandemic is curbed in one part of the world, it will likely continue in other places, causing 

infections elsewhere. And even if it is no longer an immediate pandemic-level threat, the coronavirus will 

likely become endemic – meaning slow, sustained transmission will persist. The coronavirus will continue to 

cause smaller outbreaks, much like seasonal flu. 

The history of pandemics is full of such frustrating examples. 

Once they emerge, diseases rarely leave 

Whether bacterial, viral or parasitic, virtually every disease pathogen that has affected people over the last 

several thousand years is still with us, because it is nearly impossible to fully eradicate them. 

The only disease that has been eradicated through vaccination is smallpox. Mass vaccination campaigns led 

by the World Health Organization in the 1960s and 1970s were successful, and in 1980, smallpox was 

declared the first – and still, the only – human disease to be fully eradicated. 

https://www.npr.org/2020/04/21/837348551/timeline-what-trump-has-said-and-done-about-the-coronavirus
https://theconversation.com/coronavirus-may-wane-this-summer-but-dont-count-on-any-seasonal-variation-to-end-the-pandemic-136218
https://www.theatlantic.com/health/archive/2020/03/coronavirus-pandemic-herd-immunity-uk-boris-johnson/608065/
https://www.endcoronavirus.org/countries
https://www.aljazeera.com/news/2020/09/14/which-countries-have-not-reported-any-coronavirus-cases/
https://www.theatlantic.com/health/archive/2020/08/coronavirus-will-never-go-away/614860/
https://www.cdc.gov/smallpox/history/history.html
https://theconversation.com/a-massive-public-health-effort-eradicated-smallpox-but-scientists-are-still-studying-the-deadly-virus-139468
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Children in Cameroon show off their smallpox vaccination certificates in 1975. Smith Collection/Gado via 

Getty Images 

So success stories like smallpox are exceptional. It is rather the rule that diseases come to stay. 

Take, for example, pathogens like malaria. Transmitted via parasite, it’s almost as old as humanity and still 

exacts a heavy disease burden today: There were about 228 million malaria cases and 405,000 

deaths worldwide in 2018. Since 1955, global programs to eradicate malaria, assisted by the use of DDT and 

chloroquine, brought some success, but the disease is still endemic in many countries of the Global South. 

Similarly, diseases such as tuberculosis, leprosy and measles have been with us for several millennia. And 

despite all efforts, immediate eradication is still not in sight. 

Add to this mix relatively younger pathogens, such as HIV and Ebola virus, along 

with influenza and coronaviruses including SARS, MERS and SARS-CoV-2 that causes COVID-19, and the 

overall epidemiological picture becomes clear. Research on the global burden of disease finds that annual 

mortality caused by infectious diseases – most of which occurs in the developing world – is nearly one-third 

of all deaths globally. 

https://images.theconversation.com/files/363213/original/file-20201013-15-e5td11.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
https://images.theconversation.com/files/363213/original/file-20201013-15-e5td11.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
https://www.gettyimages.com/detail/news-photo/children-of-cameroon-with-their-vaccination-certificates-news-photo/509399448
https://www.gettyimages.com/detail/news-photo/children-of-cameroon-with-their-vaccination-certificates-news-photo/509399448
https://www.sciencedaily.com/releases/2010/06/100617120718.htm
https://www.who.int/news-room/fact-sheets/detail/malaria
https://www.who.int/news-room/fact-sheets/detail/malaria
https://www.who.int/malaria/media/world-malaria-report-2018/en/
https://www.who.int/news-room/fact-sheets/detail/tuberculosis
https://doi.org/10.1126/science/1109759
https://doi.org/10.1126/science.368.6497.1324-o
https://ourworldindata.org/eradication-of-diseases
https://www.nature.com/articles/d42859-018-00008-6
https://www.who.int/news-room/fact-sheets/detail/ebola-virus-disease
https://www.who.int/health-topics/influenza-avian-and-other-zoonotic#tab=tab_1
https://www.niaid.nih.gov/diseases-conditions/coronaviruses
https://www.who.int/ith/diseases/sars/en/
https://www.who.int/news-room/q-a-detail/middle-east-respiratory-syndrome-coronavirus-(mers-cov)
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/q-a-coronaviruses
https://doi.org/10.1016/B978-012373944-5.00185-1
https://images.theconversation.com/files/363213/original/file-20201013-15-e5td11.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
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Today, in an age of global air travel, climate change and ecological disturbances, we are constantly exposed 

to the threat of emerging infectious diseases while continuing to suffer from much older diseases that remain 

alive and well. 

Once added to the repertoire of pathogens that affect human societies, most infectious diseases are here to 

stay. 

Plague caused past pandemics – and still pops up 

Even infections that now have effective vaccines and treatments continue to take lives. Perhaps no disease can 

help illustrate this point better than plague, the single most deadly infectious disease in human history. Its 

name continues to be synonymous with horror even today. 

 

https://wwwnc.cdc.gov/eid/about
https://www.visualcapitalist.com/history-of-pandemics-deadliest/
https://images.theconversation.com/files/363217/original/file-20201013-13-ge9rvj.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
https://images.theconversation.com/files/363217/original/file-20201013-13-ge9rvj.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
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Archaeologists learn more about diseases of the past when they excavate mass graves like this one in 

Italy. AP Photo/Francesco Bellini 

Plague is caused by the bacterium Yersinia pestis. There have been countless local outbreaks and at least three 

documented plague pandemics over the last 5,000 years, killing hundreds of millions of people. The most 

notorious of all pandemics was the Black Death of the mid-14th century. 

Yet the Black Death was far from being an isolated outburst. Plague returned every decade or even more 

frequently, each time hitting already weakened societies and taking its toll during at least six centuries. Even 

before the sanitary revolution of the 19th century, each outbreak gradually died down over the course of 

months and sometimes years as a result of changes in temperature, humidity and the availability of hosts, 

vectors and a sufficient number of susceptible individuals. 

Some societies recovered relatively quickly from their losses caused by the Black Death. Others never did. 

For example, medieval Egypt could not fully recover from the lingering effects of the pandemic, which 

particularly devastated its agricultural sector. The cumulative effects of declining populations became 

impossible to recoup. It led to the gradual decline of the Mamluk Sultanate and its conquest by the Ottomans 

within less than two centuries. 

[Deep knowledge, daily. Sign up for The Conversation’s newsletter.] 

That very same state-wrecking plague bacterium remains with us even today, a reminder of the very long 

persistence and resilience of pathogens. 

Hopefully COVID-19 will not persist for millennia. But even with successful vaccines, no one is safe. Politics 

here are crucial: When vaccination programs are weakened, infections can come roaring back. Just look 

at measles and polio, which resurge as soon as vaccination efforts falter. 

Given such historical and contemporary precedents, humanity can only hope that the coronavirus that causes 

COVID-19 will prove to be a tractable and eradicable pathogen. But the history of pandemics teaches us to 

expect otherwise. 

 

https://theconversation.com/how-do-pandemics-end-history-suggests-diseases-fade-but-are-almost-never-

truly-gone-

146066?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%
20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=

campaign_monitor_us&utm_term=How%20do%20pandemics%20end%20History%20suggests%20diseases

%20fade%20but%20are%20almost%20never%20truly%20gone 

  

https://newsroom.ap.org/detail/ItalyUffiziAncientCemetery/2f84d82d32cd4a22bd1a40347be5b61a
https://www.who.int/health-topics/plague#tab=tab_1
https://www.livescience.com/what-was-the-black-death.html
https://scholarworks.wmich.edu/medieval_globe/1/
https://doi.org/10.1017/npt.2020.27
https://doi.org/10.1136/bmj.39097.611806.DB
https://utpress.utexas.edu/books/borbla
https://theconversation.com/us/newsletters/the-daily-3?utm_source=TCUS&utm_medium=inline-link&utm_campaign=newsletter-text&utm_content=deepknowledge
https://www.cnn.com/2020/08/08/us/second-plague-death-new-mexico-man/index.html
https://www.cdc.gov/media/releases/2019/s0424-highest-measles-cases-since-elimination.html
https://www.nytimes.com/2019/07/15/health/polio-pakistan-afghanistan.html
https://theconversation.com/how-do-pandemics-end-history-suggests-diseases-fade-but-are-almost-never-truly-gone-146066?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=campaign_monitor_us&utm_term=How%20do%20pandemics%20end%20History%20suggests%20diseases%20fade%20but%20are%20almost%20never%20truly%20gone
https://theconversation.com/how-do-pandemics-end-history-suggests-diseases-fade-but-are-almost-never-truly-gone-146066?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=campaign_monitor_us&utm_term=How%20do%20pandemics%20end%20History%20suggests%20diseases%20fade%20but%20are%20almost%20never%20truly%20gone
https://theconversation.com/how-do-pandemics-end-history-suggests-diseases-fade-but-are-almost-never-truly-gone-146066?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=campaign_monitor_us&utm_term=How%20do%20pandemics%20end%20History%20suggests%20diseases%20fade%20but%20are%20almost%20never%20truly%20gone
https://theconversation.com/how-do-pandemics-end-history-suggests-diseases-fade-but-are-almost-never-truly-gone-146066?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=campaign_monitor_us&utm_term=How%20do%20pandemics%20end%20History%20suggests%20diseases%20fade%20but%20are%20almost%20never%20truly%20gone
https://theconversation.com/how-do-pandemics-end-history-suggests-diseases-fade-but-are-almost-never-truly-gone-146066?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=campaign_monitor_us&utm_term=How%20do%20pandemics%20end%20History%20suggests%20diseases%20fade%20but%20are%20almost%20never%20truly%20gone
https://theconversation.com/how-do-pandemics-end-history-suggests-diseases-fade-but-are-almost-never-truly-gone-146066?utm_medium=email&utm_campaign=ST%20Newsletter%20112021%20FINAL&utm_content=ST%20Newsletter%20112021%20FINAL+Version+B+CID_3531294539abb0bfcbe2384e1299ef56&utm_source=campaign_monitor_us&utm_term=How%20do%20pandemics%20end%20History%20suggests%20diseases%20fade%20but%20are%20almost%20never%20truly%20gone
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Climate change: Threshold for dangerous warming will likely be crossed between 2027-2042 

Scientists introduce a new way to predict global warming, reducing uncertainties considerably 

McGill University 

Summary: 

The threshold for dangerous global warming will likely be crossed between 2027 and 2042 -- a much 
narrower window than the Intergovernmental Panel on Climate Change's estimate of between now and 2052. 

Researchers introduce a new and more precise way to project the Earth's temperature. Based on historical 

data, it considerably reduces uncertainties compared to previous approaches. 

Share: 

     

FULL STORY 
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Photo concept, hourglass on beach (stock image). 

Credit: © denyasapozhnik / stock.adobe.com 

The threshold for dangerous global warming will likely be crossed between 2027 and 2042 -- a much 

narrower window than the Intergovernmental Panel on Climate Change's estimate of between now and 2052. 

In a study published in Climate Dynamics, researchers from McGill University introduce a new and more 
precise way to project the Earth's temperature. Based on historical data, it considerably reduces uncertainties 

compared to previous approaches. 

Scientists have been making projections of future global warming using climate models for decades. These 

models play an important role in understanding the Earth's climate and how it will likely change. But how 

accurate are they? 

Dealing with uncertainty 

Climate models are mathematical simulations of different factors that interact to affect Earth's climate, such as 

the atmosphere, ocean, ice, land surface and the sun. While they are based on the best understanding of the 

Earth's systems available, when it comes to forecasting the future, uncertainties remain. 

"Climate skeptics have argued that global warming projections are unreliable because they depend on faulty 

supercomputer models. While these criticisms are unwarranted, they underscore the need for independent and 

different approaches to predicting future warming," says co-author Bruno Tremblay, a professor in the 

Department of Atmospheric and Oceanic Sciences at McGill University. 

Until now, wide ranges in overall temperature projections have made it difficult to pinpoint outcomes in 

different mitigation scenarios. For instance, if atmospheric CO2 concentrations are doubled, the General 

Circulation Models (GCMs) used by the Intergovernmental Panel on Climate Change (IPCC), predict a very 

likely global average temperature increase between 1.9 and 4.5C -- a vast range covering moderate climate 

changes on the lower end, and catastrophic ones on the other. 

A new approach 

"Our new approach to projecting the Earth's temperature is based on historical climate data, rather than the 

theoretical relationships that are imperfectly captured by the GCMs. Our approach allows climate sensitivity 

and its uncertainty to be estimated from direct observations with few assumptions," says co-author Raphael 

Hebert, a former graduate researcher at McGill University, now working at the Alfred-Wegener-Institut in 

Potsdam, Germany. 

In a study for Climate Dynamics, the researchers introduced the new Scaling Climate Response Function 

(SCRF) model to project the Earth's temperature to 2100. Grounded on historical data, it reduces prediction 

uncertainties by about half, compared to the approach currently used by the IPCC. In analyzing the results, the 

researchers found that the threshold for dangerous warming (+1.5C) will likely be crossed between 2027 and 

2042. This is a much narrower window than GCMs estimates of between now and 2052. On average, the 
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researchers also found that expected warming was a little lower, by about 10 to 15 percent. They also found, 

however, that the "very likely warming ranges" of the SCRF were within those of the GCMs, giving the latter 

support. 

"Now that governments have finally decided to act on climate change, we must avoid situations where leaders 

can claim that even the weakest policies can avert dangerous consequences," says co-author Shaun Lovejoy, a 
professor in the Physics Department at McGill University. "With our new climate model and its next 

generation improvements, there's less wiggle room." 

 

Story Source: 

Materials provided by McGill University. Note: Content may be edited for style and length. 

 

Journal Reference: 

1. Raphaël Hébert, Shaun Lovejoy, Bruno Tremblay. An observation-based scaling model for 

climate sensitivity estimates and global projections to 2100. Climate Dynamics, 2020; 

DOI: 10.1007/s00382-020-05521-x 

https://www.sciencedaily.com/releases/2020/12/201221160425.htm 

  

https://www.mcgill.ca/newsroom/channels/news/climate-change-threshold-dangerous-warming-will-likely-be-crossed-between-2027-2042-327290
http://www.mcgill.ca/
http://dx.doi.org/10.1007/s00382-020-05521-x
https://www.sciencedaily.com/releases/2020/12/201221160425.htm
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New Delhi in Winter 

by Rohan Chhetri 

 

Issue no. 234 (Fall 2020) 

Those mornings in the last days of December, 

as the smog deepened over the mausoleum 

& the ghost of the emperor’s first wife  
lingered about the four gardens, weeping  

over her dead child 

until a solitary jogger tore the curtain of fog 

with a flashlight, making her flee  

through a chink in the heavy lid of the small red tomb, 

I rose at dawn, washed my face with water  

cold as needles & went to work, stomach taut  

as deerskin stretched over the seat of a chair.  

On the terrace garden above my office, 

I drank coffee & smoked a long cigarette 

as something unnameable loosened its grip on my neck. 
I remember thinking then, This cannot be  

the worst of my days, but mostly I remember  

myself in some variation of afraid. 

Why, I can’t tell.  

I had a job, an apartment, 

& a woman who claimed to be in love with me 

less & less each day. The city’s gray tongue  

licked the windows of our room & I knew  

they would come for us soon, 

that one of us would be called first  

to initiate the slaughter, then later  

led into a dim corridor to watch  
through a one-way mirror the other  

slipping on entrails, trying to clamber out of it. 

At the parties, I got drunk & cursed everyone.  

At home, I smoked anything the women  

from the university brought me. 

I wrote poems that went on for years into my sleep. 

When we finally parted, the city shrank 

down to the few bars, her dentist, the hospital  

she drove me to where they treated  

the third-degree burns from the hot oil  

that jumped out of a pan one night  
to grab the back of my hand. 

The billboards outside the malls looked 

https://theparisreview.us17.list-manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=23767d1e02&e=d538c8f2e0
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vulgar, like my scarred hand in the yellow  

light that fell on the pavement. But always  

that serious joy in the drunken body  

stammering home in the dark.  

In the daylight I felt dizzy with fear  

of running into her. This vast city  

open to invaders & vagrants for centuries  
now small for two. 

A few things became clear to me then. 

The body itself has no use for hope.  

It hardens in grief to live beyond hope. 

And the only real use of narrative is to cheat  

that ancient urge inside us, pale animal  

with its face resembling the inside of our death  

masks, its long unheeded, persistent murmur  

clearing into a deafening verdict: Leave. 

 

If you enjoyed this poem, why not read … 

• two more poems by Rohan Chhetri published in issue no. 234, Fall 2020? 

 

 

https://theparisreview.us17.list-

manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=23767d1e02&e=d538c8f2e0 
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https://theparisreview.us17.list-manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=23767d1e02&e=d538c8f2e0
https://theparisreview.us17.list-manage.com/track/click?u=b6c161007733f0d4c084f3fde&id=23767d1e02&e=d538c8f2e0
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The search for dark matter gets a speed boost from quantum technology 

Author: Benjamin Brubaker is a postdoctoral Fellow in Quantum Physics, University of Colorado Boulder 

Dark matter can be inferred from an assortment of physical clues in the universe. 

NASA 

Nearly a century after dark matter was first proposed to explain the motion of galaxy clusters, physicists still 

have no idea what it’s made of. 

Researchers around the world have built dozens of detectors in hopes of discovering dark matter. As a 

graduate student, I helped design and operate one of these detectors, aptly named HAYSTAC. But despite 

decades of experimental effort, scientists have yet to identify the dark matter particle. 

https://en.wikipedia.org/wiki/Dark_matter#/media/File:Gravitationell-lins-4.jpg
https://scholar.google.com/citations?user=lA_CluMAAAAJ&hl=en&oi=ao
https://haystac.yale.edu/
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Now, the search for dark matter has received an unlikely assist from technology used in quantum computing 

research. In a new paper published in the journal Nature, my colleagues on the HAYSTAC team and I 

describe how we used a bit of quantum trickery to double the rate at which our detector can search for dark 

matter. Our result adds a much-needed speed boost to the hunt for this mysterious particle. 

The HAYSTAC detector is 

searching for the axion, one of the hypothetical particles that could make up dark matter. 

Kelly Backes, CC BY-ND 

https://www.nature.com/articles/s41586-021-03226-7
http://creativecommons.org/licenses/by-nd/4.0/
https://images.theconversation.com/files/383393/original/file-20210209-13-he5g0y.jpeg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
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Scanning for a dark matter signal 

There is compelling evidence from astrophysics and cosmology that an unknown substance called dark matter 

constitutes more than 80% of the matter in the universe. Theoretical physicists have proposed dozens of new 

fundamental particles that could explain dark matter. But to determine which – if any – of these theories is 

correct, researchers need to build different detectors to test each one. 

One prominent theory proposes that dark matter is made of as-yet hypothetical particles called axions that 

collectively behave like an invisible wave oscillating at a very specific frequency through the cosmos. Axion 

detectors – including HAYSTAC – work something like radio receivers, but instead of converting radio 

waves to sound waves, they aim to convert axion waves into electromagnetic waves. Specifically, axion 

detectors measure two quantities called electromagnetic field quadratures. These quadratures are two distinct 

kinds of oscillation in the electromagnetic wave that would be produced if axions exist. 

The way axion detectors search for signals is similar to the way 

you might search for a radio station. 

Joe Haupt, CC BY-SA 

The main challenge in the search for axions is that nobody knows the frequency of the hypothetical axion 

wave. Imagine you’re in an unfamiliar city searching for a particular radio station by working your way 

through the FM band one frequency at a time. Axion hunters do much the same thing: They tune their 

detectors over a wide range of frequencies in discrete steps. Each step can cover only a very small range of 

possible axion frequencies. This small range is the bandwidth of the detector. 

Tuning a radio typically involves pausing for a few seconds at each step to see if you’ve found the station 

you’re looking for. That’s harder if the signal is weak and there’s a lot of static. An axion signal – in even the 

most sensitive detectors – would be extraordinarily faint compared with static from random electromagnetic 

fluctuations, which physicists call noise. The more noise there is, the longer the detector must sit at each 

tuning step to listen for an axion signal. 

Unfortunately, researchers can’t count on picking up the axion broadcast after a few dozen turns of the radio 

dial. An FM radio tunes from only 88 to 108 megahertz (one megahertz is one million hertz). The axion 
frequency, by contrast, may be anywhere between 300 hertz and 300 billion hertz. At the 

https://theconversation.com/why-do-astronomers-believe-in-dark-matter-122864
https://www.symmetrymagazine.org/article/what-could-dark-matter-be
https://www.symmetrymagazine.org/article/what-could-dark-matter-be
https://arxiv.org/abs/1712.03018
https://www.symmetrymagazine.org/article/the-other-dark-matter-candidate
https://doi.org/10.1146/annurev-nucl-102014-022120
https://doi.org/10.1146/annurev-nucl-102014-022120
https://doi.org/10.1103/RevModPhys.77.513
https://commons.wikimedia.org/wiki/File:Vintage_Sony_11_Transistor_Radio,_Model_TFM-110W,_AM-FM_Bands,_Made_In_Japan,_Circa_1965_(20167123919).jpg#/media/File:Vintage_Sony_11_Transistor_Radio,_Model_TFM-110W,_AM-FM_Bands,_Made_In_Japan,_Circa_1965_(20167123919).jpg
http://creativecommons.org/licenses/by-sa/4.0/
https://en.wikipedia.org/wiki/Noise_(signal_processing)
https://images.theconversation.com/files/383418/original/file-20210209-17-kk18e6.jpg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
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rate today’s detectors are going, finding the axion or proving that it doesn’t exist could take more than 10,000 

years. 

Special superconducting 
circuits used for quantum computing can help detectors sift through noise that might be hiding an axion 

signal. 

Kelly Backes, CC BY-ND 

Squeezing the quantum noise 

On the HAYSTAC team, we don’t have that kind of patience. So in 2012 we set out to speed up the axion 

search by doing everything possible to reduce noise. But by 2017 we found ourselves running up against 

a fundamental minimum noise limit because of a law of quantum physics known as the uncertainty principle. 

https://doi.org/10.1103/PhysRevLett.118.061302
https://doi.org/10.1103/PhysRevLett.120.151301
https://jila.colorado.edu/bibcite/reference/12122
https://jila.colorado.edu/bibcite/reference/12122
http://creativecommons.org/licenses/by-nd/4.0/
https://doi.org/10.1103/PhysRevLett.118.061302
https://theconversation.com/explainer-heisenbergs-uncertainty-principle-7512
https://images.theconversation.com/files/383392/original/file-20210209-15-32k1dp.jpeg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
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The uncertainty principle states that it is impossible to know the exact values of certain physical quantities 

simultaneously – for instance, you can’t know both the position and the momentum of a particle at the same 

time. Recall that axion detectors search for the axion by measuring two quadratures – those specific kinds of 

electromagnetic field oscillations. The uncertainty principle prohibits precise knowledge of both quadratures 

by adding a minimum amount of noise to the quadrature oscillations. 

In conventional axion detectors, the quantum noise from the uncertainty principle obscures both quadratures 

equally. This noise can’t be eliminated, but with the right tools it can be controlled. Our team worked out a 

way to shuffle around the quantum noise in the HAYSTAC detector, reducing its effect on one quadrature 

while increasing its effect on the other. This noise manipulation technique is called quantum squeezing. 

In an effort led by graduate students Kelly Backes and Dan Palken, the HAYSTAC team took on the 

challenge of implementing squeezing in our detector, using superconducting circuit technology borrowed 

from quantum computing research. General-purpose quantum computers remain a long way off, but our new 

paper shows that this squeezing technology can immediately speed up the search for dark matter. 

Cryogenic cooling helps reduce noise, but by squeezing quantum noise, the HAYSTAC detector can search 

for an axion signal even faster. 

Kelly Backes, CC BY-ND 

Bigger bandwidth, faster search 

https://doi.org/10.1063/PT.3.2596
https://scholar.google.com/citations?user=drxpkxYAAAAJ&hl=en
https://scholar.google.com/citations?user=biAydFcAAAAJ&hl=en
https://theconversation.com/hype-and-cash-are-muddying-public-understanding-of-quantum-computing-82647
http://creativecommons.org/licenses/by-nd/4.0/
https://images.theconversation.com/files/383394/original/file-20210209-23-qwu6w.jpeg?ixlib=rb-1.1.0&q=45&auto=format&w=1000&fit=clip
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Our team succeeded in squeezing the noise in the HAYSTAC detector. But how did we use this to speed up 

the axion search? 

Quantum squeezing doesn’t reduce the noise uniformly across the axion detector bandwidth. Instead, it has 

the largest effect at the edges. Imagine you tune your radio to 88.3 megahertz, but the station you want is 

actually at 88.1. With quantum squeezing, you would be able to hear your favorite song playing one station 

away. 

In the world of radio broadcasting this would be a recipe for disaster, because different stations would 

interfere with one another. But with only one dark matter signal to look for, a wider bandwidth allows 

physicists to search faster by covering more frequencies at once. In our latest result we used squeezing 

to double the bandwidth of HAYSTAC, allowing us to search for axions twice as fast as we could before. 

Quantum squeezing alone isn’t enough to scan through every possible axion frequency in a reasonable time. 

But doubling the scan rate is a big step in the right direction, and we believe further improvements to our 

quantum squeezing system may enable us to scan 10 times faster. 

Nobody knows whether axions exist or whether they will resolve the mystery of dark matter; but thanks to 

this unexpected application of quantum technology, we’re one step closer to answering these questions.  

This article is republished from The Conversation under a Creative Commons license. Original article. 
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