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A team of NRC staff scientists researching ultrafast light-matter 
interactions and quantum optics.
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•	A range of ultrafast (femtosecond) Ti:Sph laser systems.
•	High-power fs beamlines.
•	Harmonic beamlines down to the VUV.
•	Tunable beamlines down to the UV.
•	High-repetition rate (oscillator) beamlines.
•	Single photon sources.
•	Charged particle detection apparatus (various types).
•	Photon detection apparatus.
•	Non-linear microscopes.
•	Spectrometers.
•	Clean room facilities.
•	Chemical room facilities.
..... and much more!
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r e s e a r c h  i n t e r e s t sCurrent structure: MP group by research area

Established directions: proven historic track record, areas which have fed into core competencies and infrastructure.
Emerging areas: track recoved over previous 1-2 years
New directions: underway within the last year, or currently in development.

The size of the area approximates the scale/importance/impact/investment (with the latter de�nition appling most clearly to 
histroic areas, the former more to emerging areas), overlaps and prerequisites are shown where possible.

Approximate map of current MP group research areas.  Core competencies underlie all areas, although there is naturally 
feedback between core areas and research directions.

Ultrafast Optics
Non-linear Optics
Quantum Optics

Ultrafast Spectroscopy
Non-linear Microscopy

Charged-particle Imaging
Quantum Metrology
Quantum Dynamics

Quantum Control
Complex systems

Laser Sources
Vacuum Technology

CORE

Femtosecond
Laser Processing

Stand-o�
Spectroscopy

On-chip
particle 

detec.

Mini Mass
Spec.

Fibre
Modi�cation

Photonic Crystal 
Fibre (PCF)

Modi�cation
Frequency
Combs

Applied NL 
Microscopy

Source
Development

Optical
Quantum
Processing

Fundamental NL 
Microscopy
(CARSlab)

Molecular 
Photonics

& Dynamics

Coherent quantum
imaging 

spectroscopy

Quantum
Metrology

Quantum
Technology

NL Microscopy
for Process
Monitoring

Non-linear
Spectroscopy

Molecular
Alignment

Molecular
Dynamics

Ultrafast
Spectroscopy

Quantum
Memories

Random 
Numbers

Quantum
Control

Cu
rr

en
t s

tr
uc

tu
re

: M
P 

gr
ou

p 
by

 re
se

ar
ch

 a
re

a

Es
ta

bl
is

he
d 

di
re

ct
io

ns
: p

ro
ve

n 
hi

st
or

ic
 tr

ac
k 

re
co

rd
, a

re
as

 w
hi

ch
 h

av
e 

fe
d 

in
to

 c
or

e 
co

m
pe

te
nc

ie
s 

an
d 

in
fr

as
tr

uc
tu

re
.

Em
er

gi
ng

 a
re

as
: t

ra
ck

 re
co

ve
d 

ov
er

 p
re

vi
ou

s 
1-

2 
ye

ar
s

N
ew

 d
ire

ct
io

ns
: u

nd
er

w
ay

 w
ith

in
 th

e 
la

st
 y

ea
r, 

or
 c

ur
re

nt
ly

 in
 d

ev
el

op
m

en
t.

Th
e 

si
ze

 o
f t

he
 a

re
a 

ap
pr

ox
im

at
es

 th
e 

sc
al

e/
im

po
rt

an
ce

/im
pa

ct
/in

ve
st

m
en

t (
w

ith
 th

e 
la

tt
er

 d
e�

ni
tio

n 
ap

pl
in

g 
m

os
t c

le
ar

ly
 to

 
hi

st
ro

ic
 a

re
as

, t
he

 fo
rm

er
 m

or
e 

to
 e

m
er

gi
ng

 a
re

as
), 

ov
er

la
ps

 a
nd

 p
re

re
qu

is
ite

s 
ar

e 
sh

ow
n 

w
he

re
 p

os
si

bl
e.

A
pp

ro
xi

m
at

e 
m

ap
 o

f c
ur

re
nt

 M
P 

gr
ou

p 
re

se
ar

ch
 a

re
as

.  
Co

re
 c

om
pe

te
nc

ie
s 

un
de

rli
e 

al
l a

re
as

, a
lth

ou
gh

 th
er

e 
is

 n
at

ur
al

ly
 

fe
ed

ba
ck

 b
et

w
ee

n 
co

re
 a

re
as

 a
nd

 re
se

ar
ch

 d
ire

ct
io

ns
. U

ltr
af

as
t O

pt
ic

s
N

on
-li

ne
ar

 O
pt

ic
s

Q
ua

nt
um

 O
pt

ic
s

U
ltr

af
as

t S
pe

ct
ro

sc
op

y
N

on
-li

ne
ar

 M
ic

ro
sc

op
y

Ch
ar

ge
d-

pa
rt

ic
le

 Im
ag

in
g

Q
ua

nt
um

 M
et

ro
lo

gy
Q

ua
nt

um
 D

yn
am

ic
s

Q
ua

nt
um

 C
on

tr
ol

Co
m

pl
ex

 s
ys

te
m

s
La

se
r S

ou
rc

es
Va

cu
um

 Te
ch

no
lo

gy
CO

RE

Fe
m

to
se

co
nd

La
se

r P
ro

ce
ss

in
g

St
an

d-
o�

Sp
ec
tr
os

co
py

O
n-

ch
ip

pa
rt

ic
le

 
de

te
c.

M
in

i M
as

s
Sp

ec
.

Fi
br
e

M
od

i�
ca
ti
on

Ph
ot

on
ic

 C
ry

st
al

 
Fi

br
e 

(P
CF

)
M

od
i�

ca
ti

on
Fr
eq

ue
nc

y
Co

m
bs

A
pp

lie
d 

N
L 

M
ic

ro
sc

op
y

So
ur
ce

D
ev

el
op

m
en

t

O
pt
ic
al

Q
ua

nt
um

Pr
oc

es
si
ng

Fu
nd

am
en

ta
l N

L 
M

ic
ro

sc
op

y
(C

A
RS

la
b)

M
ol

ec
ul

ar
 

Ph
ot

on
ic

s
&

 D
yn

am
ic

s

Co
he

re
nt

 q
ua

nt
um

im
ag

in
g 

sp
ec

tr
os

co
py

Q
ua

nt
um

M
et
ro
lo
gy

Q
ua

nt
um

Te
ch

no
lo
gy

N
L 

M
ic

ro
sc

op
y

fo
r P

ro
ce

ss
M

on
it

or
in

g

N
on

-li
ne

ar
Sp

ec
tr
os

co
py

M
ol
ec
ul
ar

A
lig

nm
en

t

M
ol
ec
ul
ar

D
yn

am
ic
s

U
lt
ra
fa
st

Sp
ec
tr
os

co
py

Q
ua

nt
um

M
em

or
ie
s

Ra
nd

om
 

N
um

be
rs

Q
ua

nt
um

Co
nt
ro
l

Established

New 
directions

http://femtolab.ca


femtolab.ca

c o l l e a g u e s  &  c o l l a b o r a t o r s
De-facto structure: Molecular Photonics group (inc. collaborators)

Approximate map of current MP group collaborations over the last ~2 years (up to April 2016).
Collaborations are mapped by personnel (PIs and researchers), and in some cases there may 
be multiple projects underlying the link.
Only collaborations resulting in concrete outcomes are included here, e.g. onging R&D 
work, publications, student supervision etc., although this list may not be comprehensive.

Andrey Boguslavskiy (UOttawa sta�)
Varun Makhija (Post-doc)
Kevin Veyrinas (Post-doc)

Marie-Andrée Houle 
(PhD student)

Albert Stolow (NRC/UOttawa)
Francois Legare 

(INS)

Ruaridh Forbes 
(PhD student)

Jon Underwood
(Imperial)

Kevin J. Resch 
(IQC Waterloo)

Kent Fisher
(PhD student)
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James Fraser
(Queen’s)

Claude Marceau (RA)
Dominique Platzer 

(PhD student)

David Villeneuve
(Atto)

Hiromichi Niikura
(Waseda University)

Claire Vallance
Mark Brouard
(Oxford University &
International PIiMS Consortium)

Jason Lee (Post-doc)
Michael Burt (Post-doc)

Matthais Wollenhaupt
(Oldenburg University)

Thomas Baumert
(Kassel University)

Michael Schuurman
(Theory)

K. Wang
V. McKoy
(CalTech)

Anthony Faust
Sylvain Desilets
(DRDC)

Dan Grobnic
Stephen Mihailov
(Fibre photonics)

Paul Finnie
Jacques Lefebvre
(Nanotube)

Keun Su Kim
(Nanotube)

Isaac Tamblyn
(Theory)

Robert Burruss
(USGS)

Patrick Mercier
(Mining)

John Pezacki
(UOttawa)

Khabat Heshami
(Theory)

Michael Spanner
(Theory)

Ravi Bhardwaj
(UOttawa)

Dan Dalacu
Andy Sachrajda
Robin Williams
(Quantum electronics)

Facilities
Femtolabs 3&4
CARSlab
Laser R&D lab (rm. 34)
Clean room
Chemical room
Workshop
etc.

Ultrafast Optics
Non-linear Optics

Ultrafast Spectroscopy
Charged-particle Imaging

Quantum Metrology
Quantum Dynamics

Complex systems
Infrastructure Development

Paul Hockett
Molecular Detection

Andy Ridsdale (TO)
Non-linear Microscopy

Ultrafast Optics
Process Metrology

Biophyiscs
CARSlab user facility

Adrian Pegoraro
Non-linear Microscopy

Duncan England (RA)
Connor Kupchak 

(Post-doc)

Quantum Optics
Quantum Technology
Quantum Processing

Ultrafast Spectroscopy

Ben Sussman & 
Phil Bustard

Quantum Optics

Doug Mo�at (TO)
Denis Guay (TO)

Ultrafast Optics
Laser Physics

Source Development
Non-linear Microscopy

Laser Machining
Ultrafast Spectroscopy

Infrastructure Development

Rune Lausten
Group Leader &
Facility Manager

We work with many researchers across the NRC and beyond.

http://femtolab.ca
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r e c e n t  p u b l i c a t i o n s

Recon. Calc.

(a) X2Σ+
g , 7.7 eV (b) A2Πu, 6.25 eV
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Recon. Calc.

Time-resolved multi-mass ion imaging: femtosecond UV-
VUV pump-probe spectroscopy with the PImMS camera
Ruaridh Forbes, Varun Makhija, Kevin Veyrinas, Albert Stolow, Jason W. L. 
Lee,Michael Burt, Mark Brouard, Claire Vallance, Iain Wilkinson, Rune Lausten 
and Paul Hockett
Journal of Chemical Physics, special issue Developments and Applications of 
Velocity Mapped Imaging Techniques 
(147, 013911, 2017), DOI: 10.1063/1.4978923

Phonon-Mediated Nonclassical Interference in Diamond
Duncan G. England, Kent A. G. Fisher, Jean-Philippe W. MacLean, Philip J. 
Bustard, Khabat Heshami, Kevin J. Resch, and Benjamin J. Sussman
Phys. Rev. Lett. 117, 073603, 2016, DOI: 10.1103/PhysRevLett.117.073603

Bootstrapping to the Molecular Frame with Time-domain 
Photoionization Interferometry
Claude Marceau, Varun Makhija, Dominique Platzer, A. Yu. Naumov, P. B. 
Corkum, Albert Stolow, D. M. Villeneuve and Paul Hockett
Phys. Rev. Lett. (under review, 2017), 
arXiv 1701.08432 (https://arxiv.org/abs/1701.08432).

See femtolab.ca for the full list.

http://femtolab.ca
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http://femtolab.ca/?cat=8


femtolab.ca

n e w  c o l l a b o r a t i o n s . . . ?

We’re always interested in new collaborations and new directions...

If you have an idea, or work that could benefit from our expertise and 
facilities...

...please get in touch!

rune.lausten@nrc.ca paul.hockett@nrc.ca

Testing augmented reality (Microsoft Hololens) for physics research applications.

http://femtolab.ca

