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Astronomy is for everyone.

* Innate intellectual ability does not depend on gender or
race.

* Under-representation stems from socio-economic

factors, and implies that we aren’t exploiting society’s
potential to discover the universe. This can be changed.




Recognizing
diversity matters.

* Role models influence career
choices among kids.

 Personal connections reduce
bias among peers.

e Diverse workplaces are more
creative, productive and
satisfying.

All under-represented groups deserve

recognition. Women are the only such

group in academia for which statistical
analysis is feasible.




Outline

*\Women in Astronomy: examples
from the past

e Factors to consider: conscious and
unconscious bias

*\Women in Astronomy (in Canada):
now and in the future




Outline

*Women in Astronomy: examples
from the past

e Factors to consider: conscious and
UNConscious bias

*\Women in Astronomy (in Canada):
now and in the future







Annie Jump Cannon
(1863-1941)

* Degree in Physics from Wellseley
College, in 1884 and 1907.

* Contracted scarlet fever in 1885,
rendering her nearly deaf.

* Worked at Harvard College
Observatory under Edward C.
Pickering, classifying stars on
photographic plates, along with
others named “Pickering’s women”.
She classified more stars in a lifetime
than anyone else.

* First woman to receive honorary
doctorate from Oxford (1925), and
she created the Annie J. Cannon prize
of the American Astronomical Society
(1935).
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Annie Jump Cannon devised the classification
scheme for stars that is still used today.



Dr. Allie Vibert

Douglas
(1894 — 1988)

e First PhD in astrophysics in 1926
from McGill University, Quebec, and
one of the first women in North
America to obtain the degree

e She carried out research at McGill
for 14 years before moving to
Queen’s University in 1939 to
become Dean of Women (until

1958) and Professor of Astronomy
(until 1964).

* National president of the Royal
Astronomical Society of Canada
(1943-44), founder of the Kingston
RASC chapter (1961), officer of the
Order of Canada (1967).




Mike Lynch
-

Allie Vibert Douglas researched stars, and was instrumental in
having women accepted into engineering and medicine programs.



(1905-1993)

BSc (1928) and PhD (1931) from
Radcliffe College, Massachussetts,
because Harvard wouldn’t award
graduate degrees to women in
science

Moved to the University of Toronto
in 1935, cataloguing variable stars in
clusters

One of the first female astronomers

to travel and work around the world
(1930s)

Founding president of the Canadian
Astronomical Society, Officer of the
Order of Canada (1968), Stanford
Fleming Award (1985)
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Dr. Vera Rubin
(1928 — 2016)

BSc from Vassar College 1948, New
York, PhD from Georgetown in 1954,
Washington DC, despite
considerable barriers for women
and mothers at the time

Early work on galaxy clusters proved
controversial, and she turned to
measuring the internal dynamics of
galaxies in the 1970s

Researcher at the Carnegie
Institution until her death

Elected to the National Academy of
Sciences (1981), National Medal of
Science (1993), Gruber International
Cosmology prize (2002), among
others
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Vera Rubin measured the rotation speeds of gas clouds in
galaxies that provided convincing evidence for dark matter.
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Conscious Bias = Discrimination

Discrimination: the unjust or
prejudicial treatment of
different categories of
people or things, especially
on the grounds of race, age,
or Sex.
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Conscious bias is much less acceptable
or common now. But it still happens.

Let me tell you about my trouble with girls ...
three things happen when they are in the lab ...
You fall in love with them, they fall in love with

you and when you criticise them, they cry.
Dr. Tim Hunt, 2001 Nobel Prize in physiology or medecine, 2015

“Physics was invented and built by
men. It’s not by invitation.”

Dr. Alessandro Strumia, professor of Physics at the
University of Pisa, 2018
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Unconsicous Bias = Implicit Cognition

Implicit cognition: unconscious influences such
as knowledge, perception, or memory, that influence a
person's behavior, even though they themselves have no

conscious awareness whatsoever of those influences.

Studies show that many professionals are unconsciously biased against women.
For example, identical resumes are ranked differently depending on the
applicant’s name.

John Garcia JANE Garcia

I o | Project Implicit*

https://implicit.harvard.edu




Sclence runs on peer review.

* Peer review: evaluation of work by one or more people
with similar skills to the producers of the work.

* In astronomy, the scientific merit of journal articles,
grant applications, facility access requests and award
applications is assessed through peer review.

* Biased peer review can negatively impact many
aspects of astronomy research.




Access to the Canadian share of research-class
optical telescope observing time is allocated
through peer review.




Access to the Canadian share of research-class
optical telescope observing time is allocated
through peer review.

Differences in mean proposal scores among men and women
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Access to the Canadian share of research-class
optical telescope observing time is allocated
through peer review.
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Male astronomers are more likely
to win Canadian telescope time
than female astronomers.
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Canadian Astronomy Demographics: 2018

Members of the Canadian Astronomical Society:

Men Men

(61%) (79%)
Graduate Early-career Professors
students researchers

(postdocs)

Fewer women rise through the professional astronomy ranks than men.



Canadian
Astronomy

Climate:
2018

Women are more
likely to experience
negative workplace
climates than men.
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anonymous workplace climate survey in 2018



What are Canadians doing about
all of this?

Increasing equity, diversity and inclusion (EDI) is a complex
issue. There is no easy solution. Some steps forward:

* Blind review of telescope access proposals CN3

1l

e Support for initiatives that stimulate EDI

* Regular, systematic and rigorous
demographic and climate surveys

There is still lots to do, but we are moving forward.
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Dr. Laura | .
Ferrarese

e Scientist at the National
Research Council of Canada,
professor at the University of
Victoria, British Columbia
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* Interim director of the Gemini o
Observatory and vice-president |
of the International
Astronomical Union

* Recipient of QEIll Diamond
Jubilee Medal (2012), Hogg
Lectureship (2014), Martin
Award (2015)

Research Expertise:
Supermassive black holes

NASA/JPL Caltech



Dr. Sarah
Gallagher

* Professor at Western University,
Ontario

* Ministry of Research and
Innovation Early Career Award
(2010-14), UWO faculty
outreach and scholarship awards
(2010, 2016-18)

 Named the first ever science
advisor to the Canadian Space
Agency (2018)

Research Expertise:
Galaxy evolution




Dr. Vicky
Kaspi

* Professor at McGill University,
Quebec

* Among the most prolific and
influential astrophysics
researchers in Canada today

* Her work has been widely
recognized: Herzberg Medal
(2004), Rutherford Memorial
Medal (2006), Canada Gold
Medal (2016), Companion of
the Order of Canada (2016)

Research Expertise:
Neutron stars

ICRAR/U. Amsterdam ~ +






Historically, women have made important
contributions to astronomy research. Often,
their accomplishments weren’t acknowledged.

Both conscious and unconscious bias likely
influence equity, diversity and inclusivity in
Canadian astronomy. Efforts are underway to
address this complex issue.

There is a fabulous community of world-
renowned female astronomers in Canada
today. The future is bright!



