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> Have always had a few individual (unsung)
WOWLEW LA pmjslas L ndia (BLbha Ohowdl/lu.rg,
Anna Mani, Rajeshwari Chatterijee, ...

W\~qu*.wnz-a<|- L3,
R
J ; g »
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2> But for ma nwy years, no real recog nitlon that the
numbers were skewed and that there were any
| olisorimiwatorg pmc’ciaes

1
:
i .
g
;.
[ &
!1'
s

> It was expected to be ~watural’, not only in ndia,
~ but even world-wide, that auriosi’cg about sclewnce

and phystes, in particular, s only for men

B3
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Law of the talk - my account of

N \

> Status of GIPWG (Gender Ln Physics Working Group) L recent

ears : Positive slope, but ......

> qoing forward : What can we do to improve the situation
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Basie background - grew up in Hyderabad and ®aroda (wow vadodara)

Alwa Ys interested in puzzles, detective stories. [ was academicaLLg good, state-rank holder,
interested L sclence and English Literature - but in 1y school good students went for
medieine and ewgbweenwg and | had got adwmission tn both. Should | take sclence?

Eldest daughter with a younger sister and much younger brother (both engineers).

Supportive family who encouraged wme, grew up with books (often borrowed or from lending
Librartes! '

v - > -

-L violation tn grand wnified theories

> Master’s, HTBombag Php, Stowgbrooka USA 1983 on neutron-anti-neutron oscillations
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Awardeq Padma Shrin g
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Ved Shanj Swangy Bhatnagar Prze i VS

W .\.‘{é\ Receiveq Doctorate iy Chemisty n 19eg

3 DrCs Naufiyal
Fellow of Indian National Science Academy L

Fellow of Indian Nationa) Science Academy

\ : 4
\ i H . » ‘ Former Direcior of Nafional Botanical Researeh nstitde
\ Fellow of National Academy of Sciences \ and Cenr s o et an o P
» : ; :
—* , - Received first Doctorate degree from Botany in 1957 .

4

Postgraduation from Microbiciogy in 192

Prof. SumatiRao proflls Vata

Prof. Sumati Rao

‘ ' Fellow of National Acader y of Scie
Fellow of National Academy of Sci| e

Fellow of the Indian Academy of S¢

Graduation from Physics in 1877,
Fellow of the Indian Academy of S‘ .

1oa in 1077 ~;
Graduation from Physics in & ot




Organizing summer schools for women tn physies at ICTS now, took
me back to 1975 whew | attended my first summer school as an
NSTS - in BITS Plant (~50 boys and g girls)

Summer School was a month long, but | was scared and homesieR,

went home after 2 weeks. Attended the third one in RRI Ln Bangalore.

N N \ \ S

! 1

Did not take advantage of this and several other opportunities, due to

what | now recognize as ~Lmpostor sywdrome’.




> ot married in 1983 ( Spouse : Ashoke Sen, who also finished his Php
from Stonybrook in 1982 tn RCD - theory of strong tnteractions - and
moved to Fermilab)

N

> 1 also got a postdoce at Fermilab (1983-26) (relationship not known
employers prior to getting the job!) ‘ '

> At Fermilab, | worked ow the phewomewoLogg of particle phystes, but also

-

“worked on topoLogwaL ﬁetol theories tn 2+1 dimensions - turned out to

pLa Y an meor’caw’c role Ln mg Later career tn condensed matter ph gsws

where | worked and continue to work ow topological quantum matter!
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o Ccawme back to india, to nstitute of Phystes tn Bhubaneswar, tn 19857

 after a second postooc at lxtwi\/ersitg of Madison-Wiscomnsin.

> Ashoke, after a second postdoc at Stanford, came back to TIFR,
 Mumbat

> Diffieult years (€ + 2) of commuting marriage and long trawn
'ou.rv\,egs between Bhubaneswar and Bombag - 40 hours usually, and
O hours own one exceptional trip!

ut Lucky that there was wo pressure either from my family or my

usband’s fa mitg to quit! Mawny other women do not have this chotce

R
Yok gnai




stability in Allahabad

e
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a new institute started - HRI in Allahabad, with Prof. Mant

>

at the helm and both Ashoke and | got posttions there ( breaking the

unwritten rule that husbanad and wife cannot get jobs tn the same

<

organization!). We stayed there till 2021 (26 years!) after which we

- wmoved to ICTS n Bengaluru

ears have beew spent tn HRI




out my oww territory

> Switched tn mid-1990’s to condensed matter phystes, tn order to carve

- o nttially hard, stnce my contacts abroad were all in particle physies.
 Also quite tsolated tn HRI

- > Abdus salam ICTP (in taly) and tts summer schools on various
toples gave many of us an opportunity of learning about new

levelopments. [ was an associate of ICTP and wn those days, that was

Lmportant, because the trip was fully pacd | |




o Internet and email also came Later, so these trips were really tmportant
to be awave of global research

> qot unterested Ln spin systems, and i collaboration with Piptiman
Sen, who was also switching from HEP to condensed matter, we wrote
many papers together.

o e rl,g 90's, also got tnterested L -fmatiowa L gquantum Ha LL effeat ano
composite fermions, tntroduced by Jainendra Jain, who was a student
n Stonybrook, 2-3 Yyears junior to me. nitially looked at the paper

because he haad writtew it, and thew got fascinated.

v

article ~ Anyon Primer’ in 1992, which is used by students till today! |

i g
P G
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> Over the years, worked on one-dimensional gquantum WLres,

bosontsation, Luttinger liquids, bestdes quantum Hall effect a

amgows

> But last 10-12 years, have focussed on topological quantum matter,
topological insulators, weyl semimetals, ete and on Majorana modes,

whtch are a special kina of anyow - a non-abelian anyow and on

graphene and quantum Hall effect tin graphene

3 - -




> Lwas the eldest and came from a family where girls were encouraged. My
wother had not been allowed to study beyond high school (although she
Later did her Master’s after | finished my Master’s), so wanted me and my

sister to study as much as we wanted

> pldn't feel gender discrimination through my Bachelor’s in MSWU, and
evew L T, our class had an e)caeptwwaLLg large number of gLrLs who

N

mostly out-performed the guys

. S

> While, in retrospect, there was a Lot of sexisim and gender bias tn (T,

perhaps the fact that we were oblivious helped ws!




> Pud not face overt gender bias during my Phd and postdoce years
abroad etther

o ltwas back in India, as a faculty, at 1OP and at other places  used to
~ VLsLt, (realised that it was a hard for a Young woman physicist to be
takewn serloustg log colleagues, sentor students, ete |

- > Needed several years of hard work. [ was married to a “star’ and
- struggled to establish myself independently. switched my field
 study to condensed matter physics ( a very good decision, tn

 retrospect, for my taste)

o Life uimproved as | got older, and started having PhD students
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> Always liked working with students. But before 2011, | had only a

ew students, one at a time ( tncluding Sourin Das here)

v

> Adfter ULt Khawwajoiwed ln 2011, and | started having senlor

am of
tudents and m

ollaborators from (srael and USA, | also started having a strea
. Y last student Nirnoy Basak gave his thesis defen

CE€

n 2025, But 2011 was 28 Years after my Php!
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Involvement L womewn Lin pl

LSSUES

Started thinking about these issues in early 2000's

formed the working group on women L phgsics under the leadership of

Judy Franz (APS)

In 1999, IUPAP, International Union of Pure and Applied Ph 33105 :

Judy Franz contacted Nandint Trivedi to get data from ndia.

N

> First task was to collect data from Lliteracy wnto first degree,

the wa Y wpto PhD. Obtained and presented bg Nawndint, using her

parents’ IAS contacts to get government data!




From dental to recogwnition of the
problem.

> Next was to collect and collate data from 30 working women sclentists tin
ndia. since Nandint was Leaving for the US, she passed on the

N

Vespowsibuitg to me. So | ended Up doing Lt and presewtiwg Lt to an

N

international working group on womew L physics

> Surprisingly, at that time, most Indian women (tncluding Rohind, n
~ Neelima, and wme) said that there was wo bias against physices as a subject =

 for women ‘  \ \ \ ;
> Almost no one implied discrimination. However, each and everyy i

individual had faced problems, but blamed themselves

o T




> L was tn the working group from 2000 to 2008. The
first mandate of the group was to plan an
international conference on WIP to study the

problem of under-representation of women
worlowLdle.

Wmm\..'*“w-«*.wnvkh L3I,
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> The first nternational Conference on Women in

Physics was planned by this group, which decided
the speakers, the topics, the modalities, the funds, ete
and Lt was held Ln Parts Ln 20022.
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> Furst time, we realized the commonality of problems

> Part
> Talks
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> International Conference on Women tn Ph 551,03
(lcwiP) has beew held every 2 years since then.
Mawndate was to review the situation for women in
phystes and suggest ways to tmprove

!ri

> Main tmpact of the first two or three international

conferences on wWomen Lin ph gsﬁcs L the tindian

(PRI INE Tel N A

context -

RECOGNITION OF THE

ook g

PROBLEM




NEXE stage : impact,

P

ncreased networking

N

'-"‘b"‘v“‘"”" Ny :

!ri

> IUPAP seeded discussions among workLing women
physteists. We started writing articles, giving talks,
highlighting the problem

ARG Y+ W P

ook g

o> Barly years, no data available, numbers informally collected




> We also started holding spectal sesstons on women tin
phystes tn conferences we attended - Neelima Gupte at
Statphys 2004 and Pratibha Jolly, at conference on
phystes education tn 2005

> INSA report on ~ Science career for indian Women',
committee tncluding Bimla Butl and Rohint Godbole

from physics, came in 2004. Before that, only data we
hao on female participation itn sclence came from some
data collected by Nawndint Trivedi via her LAS parents

women Ln science for the first time (although not

Awimportawt document whieh tncluded data on

subject-wise (i.e., plflgsios, ohemistrg, biolog Y, ete)

»
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> Hhghlighted the fact that in ndia, difference was
not at school Level - girls routinely out-performed
boys in school board exams evew in the sciemces

P A

.

o I

.

> So problem not to attract girls to sclences, but retain

- girls tn sclence as they wmoved up - Lleaky pipeline

= ~

> Could report on this on the second IUPAP conferenc
tn Brazil tn 2005, although our data on women Lin
phgslcs was sketehy, collected bg ourselves



> Attempts were made to start a working group on
omen L ph 33&03 LA lndia, but uwfortuwateLg, not
successful at that time. Very few women were members
of the academties, which were thew the only organized
group of sclentists. We were mostly not aware of IPA.

> However, logj the third IUPAP women Lin ph 33105, LA

2008 n Korea, our networking had tmproved.

Pratibha was a plenary speaker, and three of us

presented at parallel sesstons. Participants from ndia

included those from teaching colleges as well as
esearch Lnstitutes

> We had many successes to report. Indian Academy of
‘sciences formed the women L science panel tn 2005




> LASCe Panel brought out ~ Lilavati’s dawghters’ - 100

 essa Ys by working ndian womew scientists, edited
by Rohint Godbole and Ram Ramaswamdt
Highlighted the Ldea that wormal working scientists
could be women ( wotJ' ust Marte Curte!)

> BY then, L had wmoved out of the working group, but
Shobhana Narasimhan and then Prajval Shastri
carvied it forward

hard work set up the " The Gewnder tn Ph 351,05
Working Group’ of the indian physties assoctation.

> Awnd thewn, Ln 2017, ’Praj\/at Shastri, with a Lot of
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> Led to the first Gender in ph Ysics conference Ln
Hyderabad - Pressing for progress tn 2019, under
the Leadership of Pm\j\/at Shastrt, Bindu Bambah
and Soma sanyal.

.

culminated tn nternational Conference on Wowmen
LA Phgsics, July 2023 (lcwiP 2022) un lndLa,
which was held tn an online mode

Nanal and Srubabati Goswamti, the co-chatrs

5 Ma‘ing possible due to the hard work of vandana
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> 1999-IUPAP working group on women in physics established
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2 2002 - Flrst IUPAP meeting on women in ph Yysies in Paris

-

o 2005: Indian Academy of Sciences Women in Science Panel
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:> 2017: [PA qewderiw Physics Working Group

> 2019: Pressing for Progress conference, Hyderabaol

; 2 : § : <

23: ICWIP hosted from ndia in online mode
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smlreha has aLreaal5 showw olata that
shows that meqmtbes and the Lea Rg
pupeuwe probLems persust

>ln 2007, estimated number of women
L ph 5s£os at master’s level - 20%, PhD
level 20% and faculty level 10%

> Less than 570 faau.l,tg L elite Lnstitutes

> Almost wo-one L poLwcd making bodtes,

. fuwduwg committees, academties, ete,
o meLguwg excluston from decision
nE nmale'uwg at the highest Level

>3 pemew’c Women Lin pres’cbg Lous

‘academties. Not a stngle Bhatnagar
award for a woman physieist

>2023 gender survey shows 31 percent
women PhD students, 29 percent for
postdocs and 14 percent for faculty

>~ 10 percent L elite Lnstitutes

> wowmewn directors, VCs, members of
governing counctl tncreased to about
16 perceWc.

>& percent women L prestiglous
academies. Women getting IPA award,
CcV Ramaw lectureship, ete, tncreased to
arounol 20 percent
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> Urbast Stnha getting the

Bhatnagar award -20232
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First response : family
based wnitLatives

> Mainly focused on the Ldea that it s because of family
responstbilities and children that women L science Lag
behind - true for all working women tn any profession

> This also led to various Government policies to provide
a move Level pla 5&/\,@ freld for women tn science

> Led to career-break fellowship for women in science to
help them get back to work after break (india already
has generous child care Leave as compared to most

countries for all Government employees}
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> Many women have utilised these fellowships shows
that these poLLoLes have helped and there has also been
a oleﬁwite Lnerease L the number of WOMLEN LI
sctence L faauLtgj posttions, itn the number of
omen getting projects, and generally in the
number of womewn scientists who are vistble now
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~ Other posttive responses

~

> Publication of ~ Lilavati’s daughters : women tn
sctence Ln India’ by ndian Academy of Sciences

(2007) - step in the right direction

> Science communication wing of DST has produced
video series called " scientifically yours’ by
- practising womewn scientists _

> Gender in sclence taken more seriously at higher levels
- workshops for women scientists to sensttise them to
~ the problem and prepare thew for Leadership roles
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ALl women tssues of three indian
sclence publications in March 2017

> ALl women tssue of Physies News (news Letter of the
indian Ph 3s£cs assoctation) edited by ijvaL
Shastrl, Bindu Bambah and vandana Nanal

AlLL women tssue of Current Science with editors
Neelima Gqupte and sulabha Kulkarnt

> ALL women Lssue of Resonance edited b Yy Prajval

Shastry and sudeshna Mazumdar-Leighton
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> Later, Ltw March 2019, another Lssue of Resonance
with all women authors was edited bg, riddht Shah
and sSudeshnwa sStnha

> Move recently, a special all-womewn itssue of the
Physics News was co-edited by Artl Garg,
Deepshikha Jaiswal-Nagar and Poonam Mehta.
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> But do these success stortes mean that we wow have
gender equity and the struggle is over?
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> Earlier responses dia not solve the problem of biases tn hirtng,
evaluation, e\/ergjda Y interactions and deciston-making

> So what s now needed Ls ma Ring Lnstitutions more accountable




Need to accept existence of

uneconsclous bras

N

> lmportant to realise that discrimination Ls not
something that is practised by “bad’ or ~evil-
intentioned’ people

ALlL of us practise discrimination at various levels -
most times unconsclously

ARG Y+ W P

we both can and will cha nge, Lf Lt Ls brought to our
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Changes that have started and
need to be sustained
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> Contlnue to collect statistics for women Lt sclence ano use them
to show that discrimination ts real -

> nttiatives Like all women issues of science magazines need to
be followed up by making sure enough women are asked to

contribute in regular Lssues

~

> Mandatory establishment of creches at workplaces, flextble time,
pa rt—timejobs ano flexible Leave rules, but need to make swre
these are not used agaiws’c the advancement of WOoWmeEn |

> Mentoring and networking programmes, and conferences like

this one
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> Spectal programmes to encourage Youwng womew Lin
science have beew started - e.g9, Vigyan vidusht
programme tn TIFR - a 3 week programme for 1st
ear MSc or 4th year of 5 year integrated BS-MS
programmes for exposure to advanced topies and
Summer school for women in physics at ICTS - a 2

weeR programme for 2nd year Bachelor or BS-MS
students

> Avre these needed? Yes, because tndia Ls very diverse

country and women from different parts of the
country face different problems
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Sugogestion : A posstble solution for

two career coupLes f

> Guvew reality that a large fraction of scientists are
married to other sclentists, a possLbLe solutton will be
to allow tnstitutes/ITs/UnLversities to employ

~

- spouses without using up an extra position - L.e.,
number of positlows automatiaaLLg increases Lf a
LS emPLogeol '
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Ruestions that need to be
- answered urgently
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> How are current polictes such as career-break fellowships

~for women seew Lin the scientific communitty? Ave these
policies really leading to gender equity? Are they '
contributing to a backlash?

~

~

5 How to handle and account for gender intersecting with
region/class/caste? Should we have affirmative actiow to
~account for differences in backgrownd among women?

& -

> lmportant questions which have not yet been addressed
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> Gender sensitisation programmes for both men and
women . We need regular workshops and training to
help us first recogwnise our biases and thewn Learn how to
counter them

> Teach us how to conduct tnterviews for students,
- faculty, oral exams, ete., without being perceived as
aggressive (which can even come from body language)

> Teach us not to tgnore Volces and ways of speaking that
may sound less assertive or confident tn

.
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o Teach us to prevent both sexual harassment and gender-based
harassment

v

> Need to differentiate between the two - perhaps there exists no woman

who has not experienced gender-based harassment (belittling,

- 's'tereotleiwg and differential treatment), but not every gender-based

N > 3 3 y 3

- ha rassment LS equivaLewt to SC)(I/LQL ha rassment




> Ma ny tnstitutes have started Lectures and
workshops on this, but usually only on women’s
day or something and not everyone comes for it

Wmm\..'*“w-«*.wnvkh 5,
Paty]
TR
B BB Sl bp el

> Gender sensitisation trawning needs to be made
COMPULSORY for everyone - fa culty, students,
administrators, casual workers, etc

:
i
i

N ST YWY,

> Also, for people working at funding agencies and
various hiring, promotion and award -givin

commLttees
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the progress in sclence has come because of this -
questions have beew asked and answered by people

> Science s an international enterprise and much of

all over the world

~

> Sclentists with different perspectives can ask

-

different questions

> Dufferent questions and different ways of '
answering Lead to different tnsights into the problem



> Dlversity lmplies that we include groups which have
been traditiona LLy not uncluded, whether Lt Ls women
or other marginalised communities due to race,
class, caste, ete

3% E)qaect them to ask new questions, fresh Loeas, NEW
sktills, ete ' '

> Most meortawtl,g neeol to build a scbew’cuﬁcaLLg
Literate soclety - many tmportant societal and
 global issues like education, health, environment
reguire everyone to pa rtwupate - sclence cannot
remaiw the bastion of the predominantly male,
privileged section of sooie’cg
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> Back to my story, how do 1 look back on my years as a phgsioist? H

been fun. Have worked tn many fields and with many collaborators

v

Letters (PRL) for e years

o Have also served as the Puvisional Associate Editor for Physical Review

But my major contribution to my field, has been my students.

- > Have had many Phd students, many wmore Master’s and visiting

students and many postolocs. | have 6@0580! mewtoriwg them all, an

-~ have learnt as mauceh or more from thewm as  have taught them

N ~ S

1

= Many of them are faculty members Ln UTs and ISERS and so | have

many grand-students as well
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it will continue only if tnstitutions accept

LVe

LA
Lve knowled
h 53103 tnelus

[

y,

Lng p
| Your VLIEWS

becamwe collect
Ltg for mak

p

EXPErLENCES

2
WV
S
2
2
S
Q)
V
)
d,
WV
V)
V)
VW
2
&
2
UV
>
S
=
N
\Y,
2

~

ponsibil

s

The cha
e

IR e A v N T i LGRS, ) PO NS by g ey N P WA o,

Vs bea, -




