A place of one's own in mathematics
No place for a woman between two consecutive integers!

Cambridge, Thursday April 27t 2017

Building up a career in mathematics is still very tricky for women. Inspired by Virginia Woolf who
claimed that having a room of one's own is essential for women writers, we shall analyse some of the
obstacles that can prevent a woman from finding a place of her own in the world of mathematics.

| would first like to thankCarola-Bibiane Schdnliebmost warmly for all the work she did to present
here in Cambridge, an extended version of thébéidn with photographs by Henry Kenyon. This
was possible thanks to the help of Orsola Ratk&®ii and the support of Holly Krieger, Anne-
Christine Davis, Marianne Freiberger, Rachel ThgmaRachel Furner, Christie Marr, Yvonne
Nobis, Natalia Berloff, Nilanajana Datta and Jiliag. Thanks to all on behalf of the present Berlin-
Potsdam team: the photographierel Matoff, my colleaguesara Azzaliand myself.

Statistical data show that there are still very f®amen nowadays, who find a place in the
academic world of mathematics.

The organisatiofremmes et Mathématiqubas done a great job in collecting statisticahdat
concerning the situation in France. They report thigpure mathematics, whereas there were
25% women among the assistant professors in 196& were only 18% in 2016. Compared
with 9% women among the full professors in 1998y @%o of the professors in 2016 were
women. On the basis of this decline in the p@stears, Isabelle Chalendar anticipates that
there will be no woman professor left in Franc@®77.

Mathematics being a very competitive disciplinerénis no reserved place and it is difficult

for anyone whether man or woman, to build up aeraireacademia as a mathematician; it is
even more so for a woman. Rather than finding aepilahere there are so few spare ones,
women can find themselves building their omiche, a place of their own

Quoting Virginia Woolf:

“But, you may say, we asked you to speak about wame fiction-what has that got to do with
a room of one’s own? | will try to explain. Wheruyasked me to speak about women and
fiction | sat down on the banks of a river and be¢gawonder what the words meant.”

These are the very first sentences of the famoseyedy Virginia Woolf <A room of one’s
own» (1929) written from notes prepared for tadke had been asked to give at Newnham
College and Girton College (in 1928), that attihee were the only two (they were also the
first ones) Cambridge « Colleges » for womenlowlme to substitute two words:

But, you may say, we asked you to speak about wantemathematics-what has that got to
do with a place of one’s own? | will try to explaiWhen you asked me to speak about women
and mathematics | sat down on the banks of a raret began to wonder what the words
meant.”



| have sometimes been asked to talk about womdmaathematics. | am a woman and a
working mathematician, but not a sociologist anchdbfeel competent to talk about women
and mathematics. Also, being part of the commuaftywvomen mathematicians, | lack the
necessary distance to analyse the situation of wamenathematics in an objective manner.
The very question is ambivalent; are we asking alvoamen regarding mathematics or
mathematics regarding women ?

Turning things around, as a professional mathematiand a woman, today, | offer to share
with you my personal outlook on these issues. lithe a subjective outlook, the same one that
led to this exhibition with Noel Matoff's photo gaaits that put the subject in the forefront.

During the winter 2014, | received an invitatioorfr a young colleague at the University of
Kostanz to give a talk on women and mathematiegl Hoeen near a river, | might have sat
down on its bank to try to figure out a reply te timvitation. | was about to decline the
invitation, since | had (and still have) no specdompetence in social sciences and hence did
not feel | could seriously analyse statistical ddkere were and still are very few gender
specific data) concerning the situation of womemathematics in academia throughout. | felt
| could not legitimately give a talk on such issueBut then, | started thinking of the female
mathematicians around the world | had met on cenfags or other scientific trips abroad, of
their striking personalities with a mixture of detenation and shyness. | remembered how
impressed | had been by their enthusiasm for mathiesnin spite of all the obstacles they had
had to overcome to find a place in academia. h thezurred to me that | could talk about those
women, their joys and their difficulties, most ohieh | could relate to. This is how a small
booklet was born with interviews of ten women neatlaticians around the world.

Cheryl Praeger,who is one of the mathematicians interviewed is trooklet, will be giving
atalk tomorrow, Friday April 28, for the opening of the exhibition,on the othiglesof the
world, at the University of Melbourne.

These interviews, probably subconsciously inspibgdfilmed interviews of four women
mathematicians, a video made at tlegg@neral EWM meeting held in Madrid in 1995, serve
as a basis for the talk in Konstanz and can beag&refathers/mothers of this more ambitious
touring exhibition that was opened this week in Gedyge. Let me also mention the filmed
interviews made at the %4 general EWM meeting that took place in 2009 irviNgad (two
years after it had been held in Cambridge), mbi&iea meeting organised jusanka Perisic
who is one of the protagonists of this exhibititimt were also probably still present in my
mind at the time.

In Konstanz, the men in the audience showed a genmierest in the talk | had built up on the
ten interviews; talking of women mathematiciangijithves, their difficulties and their joys, |
was also talking about them. Since then, varioasa told me they could identify with some
of the issues raised in the interviews you can nedlge exhibition catalogue and where women
talk in a subjective manner about their trajeckas mathematicians.

At tea time colleagues tend to gather in the nmatities department’'s common room to chat
about mathematics, academic issues, but rarely @ues$alk about oneself, does one mention
personal problems. Subjectivity is left behinduy@ng it on the coat rack as you arrive at the
office, and put it back on when you leave. Mathecsadand feelings don’t mix very well. But
can the only woman in the common room really pideasier subjectivity when she is first
perceived as a female subject and maybe onlyadatarmathematician?



When asked &ould you describe your favourite personal achiexanm mathematic® »,
Barbara Nelli, an Italian mathematician workingtla University of I'’Aquila, answeredA
personal achievement | vividly recall is somethimat happened while | was in France for my
PhD. | had come to work with Harrold Rosenberg, &ad told him so when I first met him.
During one of the classes | took with him, he askedo solve the following problem: “Show
that the solution of a positive Gauss curvature atigun on a punctured disc extends
continuously to the disc”, which | indeed solvetisT | think, was what triggered his decision
to supervise my PhD thesis.

Long after my PhD he told me | had been the festdle PhD student he had had.

In working out a proofBarbara Nelli proved she was capable of becoming a mathematician
This opened a door into the world of mathematcthe young post-doc she was at the time.
Everyone is expected to prove that she/he is capabbrder be allowed into the world of
mathematics but the gap is probably wider for a wono step over than it is for a man.... in
part due to self-censorship.

Talking about the Abilitazione, Barbara Nelli refsoon her own experience«l passed the
“Idoneita” (a competitive exam which enables youagaply for such a position) in 2003 and
was actually promoted in 2005. | am still not al fotofessor although | was selected for
"Abilitazione" (habilitation) in 2013.

This is a selective procedure, unrelated to a jpmsitActually, due to the lack of full professor
positions in Italy, particularly in geometry, amotite fifty odd people who were selected for
the "Abilitazione" at the same time as | was, divg were appointed professors and two of
them are women. The statistics show that fewer wothan expected apply to get the
“Abilitazione”, in spite of their merits, which spks to the fact that women censure themselves,
a widespread phenomenon among women due to cufeasbns. »

The women mathematicians presented here sharaisvitieir feelings, their regrets, their joys,
talking about their mathematics, their childrere thar and also about flowers.Oksana
Yakimova, from Russia and who until recently was working@ma, is another mathematician
portrayed in the exhibition. This is how she comtaam her experience in collaborating with
other women mathematicianssEven though | enjoy collaborating with womenntifit more
difficult than with men, since we start talking abather things; starting from mathematics,
we can end up talking about flowers! Men are muohenfiocused, no flowers with them! »

Could we describe the fact of letting oneself k&trdcted, letting one’s thoughts drift away
from mathematics to flowers and other things, agmal female feature? Is distraction
really an obstacle to research? Mathematicians kmmwfruitful a digressiortan be when
doing research Rour inventer, il faut penser a cé€ (“In order to invent, you need to think
aside”) according to Paul Souriau, philosopher of thgifr@ing of the 2t century, quoted

by Jacques Hadamard in his « Essai sur la psygigotie I'invention dans le domaine
mathématique. » (kssay on the psychology of invention in mathemajic¥irginia

Woolf's digressions brought her to writing a telxat has had a strong impact on generations
of readers including men or women.

While thinking about the contents of her talk, \inig Woolf takes a walk on the university
grounds and tells us about... the flowers, the gold#aur bushes, the weeping willows she
sees... not about women and fiction she is goingltoabout:



To the right and left bushes of some sort, goldah@imson, glowed with the colour, even it
seemed burnt with the heat of fil®n the further bank, the willows wept in perpetual
lamentation, their hair about their shoulders

Lost in her thoughts, Virginia Woolf finds herselh the lawn, face to face with a Beadle
summing her to get back on the path:

His face expressed horror and indignation. Instirether than reason came to my help, he
was a Beadle, | was a woman. This was the turfetiaas the path. Only the Fellows and
Scholars are allowed here; the gravel is the pleoreme.

Not only had her thoughts drifted away, her foqistead followed them and she had trod on
the lawn, a privilege reserved for Fellows et Sarmlprobably all men. The digression in her
mind hat led to two transgressions. She had gshlbeminded that she is a woman and hence
that this was not her place?

As an aside, and since we are in Cambridge, let me recall a fact that is well-known to this audience;
before women were first admitted as full members of the University of Cambridge in 1948, they were
allowed to take University examinations as from 1882, but were not classed or admitted to degrees;
their names appeared as interpolations on the list. If a woman was ranked among the Wranglers, she
would be described as being "between the nth and (n+1)st Wrangler", for the appropriate value of n.
No place for a woman between two consecutive integers!

For a woman to step away from a position she i®ebga to hold, might it be that of a good
spouse or a good mother in order to dedicate mer t a creative activity might it be literary,
musical, in the visual arts or in mathematics, mearthe past and can in some respect still
mean transgressing barriers, some visible other Many obstacles can come into her way,
among the visible are domestic tasks and familpaesibilities, among the less visible and
hence toughest ones to resist to, are other peojplégment, social pressure, bad conscience
and self-censorship already mentioned.

Let us listen to Ann Finch, Duchess of Winchilsgho lived from 1661 to 1720 and is quoted
ny Virginia Woolf in her essay. Annand her sigieenfited from an advanced instruction for
the time so that Ann was at ease with Greek anddRamythology as well as with the Bible,
learnt French and Italian, had some knowledgestbhy, poetry and drama. She wrote several
love poems to her husband, the most famous of whickA letter to Daphnis», but her best
known works reveal her depressive states and expproncern for more justice for women :

«Alas ! a woman that attempts the pen,

Such a presumptuous creature is esteemed,

The fault can by no virtue be redeemed.

They tell us we mistake our sex and way;

Good breading fashion, dancing dressing, and play,

Are the accomplishments we should desire;



To write, or read, or think or to enquire,

Would cloud our beauty, and exhaust our time,
And interrupt the conquests of our prime
While the dull manage of a servile house

Is held by some our utmost art and use.”

Let me confront these TZentury verses with the adaptation and staginthetage director
Katie Mitchells of the text §chatten (Eurydike sagtX“Shadow (Eurydice say$ by
Elfriede Jelinek, presented last summer at tf@Gbihne in Berlin.

Eurydice comes back from the realm of the deadh@up, a famous pop singer, leads her
through narrow corridors to a narrow and dark ldhd takes her along endless underground
avenues During their journey back to the realnthef living, Eurydice recalls her life as a
frustrated writer in the shadow of her lover Orpken a society that could not offer her a
proper place as an author. The nearer she getsd@nd of the journey, the more she realises
that she had rather her “non existence” as a shadowhe world of the dead, than the life in
the body of a woman directed by another persohenhe decides to turn back to the realm
of the dead, the ferry man hands her out a [i@mydice had to give up her life in order to
write.

Elfrieda Jelinek, Nobel prize winner in 2004, livesmewhat isolated on the outskirts of
Vienna, in a room of her own, a recluse which pbipdelps her write. There was a big
controversy around her nomination for the Nobetg(reported in a textHow to get the Nobel
prize without really tryingwritten in 2006 by Gitta Honegger), that led teetresignation of
the Swedish Academy of one of its retired and catagian members.Jelinek was clearly very
happy to receive the Nobel Prize, but feeSpair for becoming a known, a person of the puliinown

for her modesty and subtle self-irony, she wondldrghe had been awarded the prize mainly lieirig

a womati, and suggested that among authors writing in GermPeter Handke whom she praises as a
"living classic", would have been a more worthyipemnt.

Also, a woman entering politics can be disturlang even threatening for her male colleagues
and competitors. She can be “put back into place”«Who is going to take care of the
children ?» was a question asked by her competitor Lalia@ius to Ségolene Royal in 2006,
after she had announced she would be a candidatee@residential elections. In the first
round of the 2007 elections, Royal got 60, 65%es@nd Fabius only 18, 66 %.

We all know of women, specifically in mathematicaho managed to combine professional
and personal commitments. To quote only two amogyrmore of our contemporaries;
Claire Voisin, member of the Academy of Sciences, professoalfgebraic geometry at the
prestigious Collége de France and CNRS gold mistall 2016, who is the mother of five;
Frances Kirwan, also an algebraic geometer, professor at Oxtdmdrersity, who was
awarded with various prizes amongst which the saNioitehead prize in 2013, and who since
2014 is Dame Commander of the Order of the Briistpire, is also the mother of three. You



can read more about her trajectory on the exhibipanel dedicated to her and in the full
interview in the catalogue. A younger and hemoee recent recipient of the Whitehead prize
(2016) known to you all, i€arola-Bibiane Schonliebwhom | would like to congratulate at
this point, both for her scientific achievements drer commitment as the present very
dedicated convenor of EWM. Further back in timel am another area of science, let me
mentionlréne Joliot-Curie, a French scientist, who together with her hudbarédéric
Joliot, received the Nobel prize in chemistry in 193%r the discovery of atrtificial
radioactivity; not only did she combine her inteesscientific activity with her family life, she
moreover shortly (and somewhat reluctantly) wetd politics on request of Léon Blum, who
appointed her vice-secretary of State in the FRoyulaire government of 1936. In a radio
programme (a broadcast ofa 1976 radio programires apres-midi de France Culture ») |
learned that to her husband who was proudly comingertIsn’t the Wilsoh chamber the
most beautiful experiment in the world ?» Iréndisgb « No, the most beautiful one is giving
birth to a child ». Irene Joliot, as dedicatediargtst as she was, also had other things in mind
than mere science. Having been brought up in ayfarh scientists probably helped her to
develop an ability to combine her various rolesa asother, a scientist and a politician.

For other women scientists, maternity was a tremes@bstacle. A few years later, in 1948
and on the other side of the Atlantic, in BraZignia Aschauer (1923-1948) was coming
back to Sao Paolo from Cambridge, where she had ddthD thesis under the supervision of
Paul Dirac. She was the only woman among the feily $2dents Dirac ever had. Soon after
she had taken up her new position as assistardégz@f at the University of Sao Paolo, she
retrieved in some remote part of Brazil. The sads1of her sudden death at the age of 25,
probably in childbirth, arrived at the physics depeent some moths later. On her tomb, the
following poem of Mark Twain is engraved:

Warm summer sun shine kindly here,

Warm southern wind blow kindly here,

Green sod above, lie light, lie light,

Good night dear heart, good night, good night,
... and when you awake to yonder beauty

On the other shore,

We shall be together again,

Death ridded and happy

Forevermore

Conjectures have been made about who had this pognaved, probably the father of the

child who was never born. Ligia Rodrigues, professophysics emeritus at the Brasilian

Center of Research in Physics in Rio de Janeiro, winvestigated on Sonia Ashauer’s case,
interviewing her few remaining relatives, would d¢rateful for any documents in Cambridge

concerning Sonia.

In the exhibition, you can read about less trage paths of women mathematicians, some
better known than others, who all share the joynathematics, and many of whom could
conciliate this pleasure with being a mother.\w#dire able to cope with the vissicitudes of life,



like Dusanka Perisic who was directly affectedhbiot her personal and professional life by
the war in Serbia, where she is still working taday

To the questiofiDid you come across obstacles in pursuing your@&aas a mathematician?”
Dusanka replies:

The biggest obstacles | met were the long peri@tohomic and scientific sanctions imposed
on my country, subsequently hyperinflation, complréo the one which happened in Germany
in the thirties, and finally the war our country méiehrough. They had a great impact on my
life and career.

| had a scholarship to spend a semester in Austiter my Master’'s degree, and my wish
was to do a PhD in the US. | applied for a Fulldrigscholarship, not realising how
prestigious and difficult it was to get such a danghip, but it turned out that | was indeed
selected and therefore offered the scholarshipag waiting for the official confirmation to
leave for the US when | received a letter (whiblve kept), informing me that due to the
economic and scientific sanctions in that partasfrfer Yugoslavia (this was in 1991), my
scholarship had been “suspended”. So instead ladRhD in Novi Sad which | defended in
1992.

Let us listen to Irina Kmit, originally from Lviin Ukraine, presently on a temporary position
at the Humboldt University in Berlin, talking alidbe sense of freedom she gest from
mathematics:

[..] solving mathematical problems gave me a uniqueasiensof freedom, that did not depend
on what happened around me. | actually think thé tvas the reason why mathematics was
so strong in the Soviet Union; in mathematics peore able to find the freedom they missed
in real life.

At the time of the interview in 2015, Irina from t#ine and Oksana from Russia had
respectively a Humboldt grant and a position adusmior professor”, both enviable statuses for
young mathematicians. However, to the best of nonkedge, neither of them have yet fond
a permanent position. Finding a position as a nma#ttieian in Academia is difficult for anyone
but more so for a woman. Even when having a peent position, it is difficult for a woman
to find a place in the so called mathematical comitguan international network in permanent
communication, whether real or virtual, might itibeonferences, on visits or through internet.
This intense communication can be exhilaratingthedagitation of the community or of one’s
circle of mathematical pairs around a specific haatatical issue, a conjecture, a counter
example, can be contagious and a real pleastw#dw. For any mathematician, it is essential
to belong to a mathematical network at a time when individual disappears behind
macrostructures expected to rationalise the séiengiroduction, and beyond that, the
production of knowledge.

Having timidly opened the big impressive doomathematics, can the female mathematician
actually feel comfortable in this huge network coamity? Can she find her place in the
international « men’s club » web to which sheasdially welcomed in words but not in facts?
Hanging on a thread of the web, she often has tbfaraher turn to come to find a place on a
node of the web.

Let me close this talk quoting Virginia Woolf onagain ; in her essay « A room of one’s
own », she imagines William Shakespeare witltiatibus “extraordinarily gifted sister
called Judith Shakespeare,as adventurous, as imaginativas her brother. She tells the



reader how William learned Latin and re&l/id, Virgil and Horace’; whereas Judith
“remained at home”Judith refused to get married and headed off émdon to become an
actress. &he stood at the stage door; she wanted to actakde Men laughed in her face.”
At last an ‘actor manager took pity on her; she found herself wititddby that gentleman and
so- who shall measure the heat and violence gbtiet’'s heart when caught and tangled in a
woman'’s body?- killed herself one winter’s nightldies buried at some cross-roads where
the omnibuses now stop outside the Elephant andeCas

Jacinta Torres and Claire Glanois, both post-docs at the Max Plank Institute for Mathematics

in Bonn and authors of a very interesting video “Women and time, Freedom and
Mathematics”that you can see on the web page of the exhibitinagined a fictitious sister
for Alexander Grothendieck. He himself died in Deber 2014, and his mathematical heritage
is probably as important for the future of mathdosahs Shakespeare’s heritage is in the
realm of literature. Alexander actually had a ha#fter Frode, nicknamed Maidi, born in
January 1924 from Hanka Grothendieck and Alf Raddsfter a few years spent in Berlin in
total poverty, Maidi was handed over to her mategnand-parents in Hamburg. Alexander
Grothendieck, born in Berlin a few years laterMarch 1928 from Hanka Grothendieck and
Alexander Schapiro, mentions in his memoirs hovsiiféered from having to leave his sister
and parents when he was put in a family in Hamifmrgome 5 years, after which he was sent
to Paris with the rising threat of persecution hoose like him, of Jewish origin, his father
being a Jew. Exile, which he experienced as agahild with his flight to Paris, is a theme
that runs through his impressive (both in lengtl aantent) piece of workHarvesting and
Sowing (« Récoltes et Semailles »). The title he git@sone of the paragraphs Ok the
importance of being alone («I'importance d'étre seub)—a solitude he claims is necessary
for mathematical research— resonates with ViriglWeaolf's title «A room of one’s owm.

In that paragraph, Grothendieck advochtestransgressing, «trespassing (« passer
outre »), « being oneself and not merely follonengoncensus that dictates the rulebte.
recommendscstepping out of the set boundaries —creatingaisolitary act” he writes and
«The rest follows » (« d’étre soi-méme en somimer pas simplement I'expression des
consensus qui font loi, de ne pas rester enfertiétérieur du cercle impératif qu’ils nous
fixent -c’est avant tout dans cet acte solitaire ge trouve « la création ». Tout le reste vient
par surcroit» ) He opposes komebird mathematicians («mathématiciens casanies$ and

« pioneering builders »(«batisseurs-pionniers »)only when you leave home, can creation
take place, in transgression.

Shortly after he arrived in France under the Viokgime, Alexander was put in a camp with
his mother in the South of France. Like him, hé$es Maidi suffered from a harsh childhood,
which she partly spent in various institutions utthg one for mentally retarded children,
which she was not herself. However, although véited) like her brother, unlike him she was
not going to have a fulgurant trajectory. Thredumble stones » were recently (MarcH®2
2017) laid in Berlin for Alexander, his Jewish fatiAlexander Tanarov and his (non Jewish)
mother Hanka Grothendieck, but none for Maidrnblwpom another father. 1 still have the
hope that one might be laid for her some day.

"This and the following parts in French are loose translations of the original texts in French.
i The Jolliot-Curie couple built a Wilson chamber that multiplied by 76 the observable length of the radiating
trajectories.






