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A few
 w

ords about m
yself:

Teaching:  “P
hysics for P

oets”, Lab courses, E
xperim

ental P
article 

P
hysics

B
onnie Flem

ing
H

orace D
. Taft A

ssociate 
P

rofessor of P
hysics

Yale U
niversity



 
 

R
esearch P

rogram
:  E

xperim
ental N

eutrino P
hysics

R
esearch Team

P
I: B

onnie Flem
ing

R
esearch S

cientist: E
ric C

hurch
P

ost-docs:  R
oxanne G

uenette, 
A

ndrzej S
zelc

G
raduate S

tudents:  K
inga 

P
artyka, Joshua S

pitz
U

ndergraduates:  E
llen K

lein, 
Joseph Lozier

E
xperim

ents at FN
A

L

Labw
ork at Yale 

developing detectors



 
 

M
arried to physicist G

eorge Flem
ing w

ith three kids!

S
am

:  4.5
Jack:  2.5

C
ora: 2 m

onths



 
 

Tiniest bits of m
atter that m

ake up our 
universe

fundam
ental particles

W
hat I study...



 
 

tiniest building block of m
atter

elem
entary particles of the universe



 
 

Q
uarks:

things that m
ake up protons and neutrons 

and lots of other particles
 

updow
n

top
bottom

charm
strange

groups of 
tw

o:
 m

esons

groups of 
three:

 baryons

appear in nature only in groups



 
 

Leptons
com

es from
 the greek, leptos or "thin"

electron

electron
neutrino

m
uon

m
uon

neutrino

tau

tau
neutrino

appear individually in nature

electron



 
 

These particles interact w
ith each other in order to:

 H
old m

atter together
release energy from

 the sun
allow

 current flow
and other essential functions!

proton:
bound together by 

the strong nucleonic force

quarks inside 
exchange gluons

p
n

e
ν

e

W

neutrinos are produced
via the w

eak force 
W

 exchange

Static Electricity:
charge flow
e

e

atom
s can be 

electrically 
charged or 

neutral



 
 

Standard M
odel

updow
n

top
bottom

charm
strange

electron

electron
neutrino

m
uon

m
uon

neutrino

tau

tau
neutrino

12 elem
entary particles

and how
 they interact

electrom
agnetic 

force

strong force

w
eak force



 
 

N
eutrino O

scillations

O
ne kind of neutrino m

orphs into another kind of neutrino
These oscillations dem

onstrate that neutrinos have m
ass!

W
hy have a w

ork/life balance – I LO
V

E
 m

y research



 
 

S
tudy N

eutrinos in beam
s created at particle accelerators at Ferm

ilab:

(this m
eans I travel a lot – typically every other 

w
eek at the end of the w

eek)



 
 

M
y history:

●B
.A

. In physics from
 B

arnard C
ollege w

orking in theoretical physics 
(a little C

haos theory, a little on fractals)
●P

hysics A
ssociate at B

rookhaven N
ational Lab – O

perating the 
particle accelerator beam

 for 3 years before graduate school



 
 

P
h.D

 from
 C

olum
bia U

niversity on P
roton S

tructure M
easurem

ents using N
eutrinos

N
eutrinos have m

ass!!!!  P
ropelled m

y research experience tow
ards neutrino physics.

D
uring m

y P
h.D

 w
ork, I m

arried a fellow
 graduate student, 

G
eorge Flem

ing.  The m
onth w

e got m
arried, he took a post-doc 

at O
hio S

tate w
hile I w

as at Ferm
ilab in C

hicago....



 
 

C
om

m
uted for 3 years betw

een Ferm
ilab and O

hio S
tate.  Then for another 2 

betw
een Ferm

ilab and Jefferson Lab (N
ew

port N
ew

s, VA
)

Tried a num
ber of m

odels to see each other – settled on the “3 m
ortgage m

odel”

O
w

ned a house in Illinois, a house in N
ew

port N
ew

s, and traveled back and forth 
every w

eekend.  Tw
o m

ortgages plus a “m
ortgage in the air”.   



 
 

●S
olved the “tw

o body opportunity” w
ith 2 positions at Yale in 2004

●Focused on w
ork and grow

ing fam
ily leading up to prom

otion to tenure 
in 2010

K
ids at W

ork:  P
re-tenure, I felt uncom

fortable bringing m
y kids to w

ork – post-
tenure I think its fine w

hen there are no other options and should have thought that 
pre-tenure too.

G
iving a talk to 

faculty colleagues 
w

ith new
born C

ora 
on a snow

 day (no 
nanny)



 
 

O
utreach:

G
irls S

cience Investigations
G

S
I:  N

ew
 H

aven
S

aturday program
 for 6

th - 
8

th grade girls

C
onference for 

U
ndergraduate W

om
en in 

P
hysics (at Yale, 2008, 
2009, 2010, 2012....)



 
 

M
y kids – each born w

hile I w
as in the m

iddle of a prom
otion decision

●
S

am
 – 3 year prom

otion
●

Jack – A
ssociate professor w

ithout tenure
●

C
ora – A

ssociate professor w
ith tenure

●
??? - Full professor ??? 

W
hen I told m

y departm
ent chair I w

as expecting S
am

 – I thought he m
ight 

be disappointed – instead, he said “You and G
eorge w

ill be great parents!”

H
e has kids too – so naturally though it w

as a good idea.... 



 
 

Tim
e m

anagem
ent:

●The 80 hour w
ork w

eek is a m
yth!  H

ow 
m

any of those hours are spent in front of the 
w

ater cooler?  
●M

ake effective use of your tim
e at w

ork, 
because you w

ill w
ork less hours w

ith kids – 
but in the end they m

ake you a better 
scientist if you can m

axim
ize your efficiency

●A
cadem

ia is a great career for com
bining 

career and fam
ily!

●B
ring the kids along – this is the “It takes a 

village” m
entality.  

S
am

 and I at “Ferm
ilab S

chool”.  
O

ften w
e take the kids w

ith us and put 
them

 in daycare at FN
A

L w
hile w

e are 
 there



 
 

Things I live by:
●Low

er your expectations/prioritize – m
y house is not as clean as 

it used to be!
●M

arry the right guy
●E

xpect to pay a lot for good child care
●B

e very effective – no talking at w
ater cooler. 

●Take the kids w
ith you!

●D
on't be afraid to talk about your kids....

M
ost im

portant:  I love w
hat I do!  M

y kids can see this and this is 
good for them


