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ULTRACOLD ASSEMBLY
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MAGNETIC ASSOCIATION
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MAGNETIC ASSOCIATION
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FESHBACH RESONANCE
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ULTRACOLD ASSEMBLY
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A PRYSICIST'S PICTURE OF CHEMISTRY
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SCATTERING CHEMISTRY
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THE THREE-BODY PROBLEM

T=1000K

From J.F.E. Croft and J. Bohn
PRA 89, 012714 (2014)
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SCALES OF ULTRACOLD CHEMISTRY
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SCALES OF ULTRACOLD CHEMISTRY
Collision energy: Well depth: " ‘
~10¢cm"! ~300-10,000cm"!
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SCALES OF ULTRACOLD CHEMISTRY

Collision energy:

Vibration period: ~1ps
Complex lifetime: >1pus

Reactants Complex




ATOM-MOLECULE COLLISIONS
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Ground State Molecule Numbers as functions of Time
in 1596nm Lattice with Na Atoms
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SPIN-DEPENDENT REACTIONS

Ground State Molecule Numbers as functions of Time
in 1596nm Lattice with and Without Na atoms
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SPIN DEPENDENT REACTIONS

}3

From Liang et al., Nature Communications 13, 3356 (2022)
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SYMPATHETIC COOLING

Q without Na

B with Na
e MOLECULES PRODUCED HOTTER THAN t
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Collisional cooling of ultracold molecules
\ Nature 580, 197 (2020)
Hold time (s) H Son, JJ Park, W Ketterle, AO Jamison
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A FABRY-PEROT MODEL




A FABRY-PEROT MODEL




A FABRY-PEROT MODEL




FESHBACH RESONANCES

* NALI + NA RESONANCES

* NAK + K RESONANCES,
/HAO GROUP, USTC

Control of reactive collisions by
quantum interference

Science 375, 1006 (2022)

H Son, JJ Park, YK Lu, AO Jamison, T
Karman, W Ketterle
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CHEMICAL RESONANCES

Phys. Rev. X 13, 031018 (2023)

o NAL BN s Phys. Rev. A 108, 023309 (2023)
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CHEMICAL RESONANCES

Phys. Rev. X 13, 031018 (2023)
Phys. Rev. A 108, 023309 (2023)

* NALI + NA RESONANCES
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CHEMICAL RESONANCES

Phys. Rev. X 13, 031018 (2023)

N ey Phys. Rev. A 108, 023309 (2023)

* H," + NE/HE IN NAREVICIUS GROUP
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MOLECULE/MOLECULE RESONANCES
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A Feshbach resonance in collisions
between triplet ground-state molecules
Nature 614, 54-58 (2023) s

JJ Park, YK Lu, AO Jamison, TV Tscherbul, W Bias field (Gauss
Ketterle
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QUANTUM SIMULATION:
CS/LI MIXTURE

e NEW GEOMETRY:
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QUANTUM SIMULATION




QUANTUM SIMULATION:
CS/LI MIXTURE
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QUANTUM SIMULATION:
SUPERFLUID FLOW

e PERSISTENT FLOW
* LONG-TIME BEHAVIOR

* PRECISION STUDY
OF SUPERFLUID
BREAKDOWN
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QUANTUM SIMULATION:
SUPERFLUID FLOW

* PERSISTENT FLOW
* LONG-TIME BEHAVIOR

* PRECISION STUDY
OF SUPERFLUID
BREAKDOWN

QUANTUM TURBULENCE
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Rotating quantum
turbulence in the unitary
Fermi gas
Khalid Hossain, et al.,
o ‘_ , 29\ Phys. Rev. A 105, 013304
P4 b DG BEA . {0 ' . - Published 6 January
(2022).
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QUANTUM SIMULATION:
THERMALIZATION IN 1D

e LIEB-LINIGER MODEL

* [NTEGRABLE, SO NON-
THERMALIZING
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QUANTUM SIMULATION:
THERMALIZATION IN 1D

e LIEB-LINIGER MODEL

* [NTEGRABLE, SO NON-
THERMALIZING

* [INTRODUCE TUNABLE
INTEGRABILITY-
BREAKING TERMS

A quantum Newton's
cradle.

Kinoshita, T., Wenger,
T.and Weiss, D.S.,
Nature, 440, pp.900-
903 (2006)
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QUANTUM COMPU

Figures of Merit
Coherence time: 10s
Number of qubits: 103-104
Single qubit gate time: 1-10ps
Two-qubit gate fime: 100us
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QUANTUM COMPU

Figures of Merit
Coherence time: 10s
Number of qubits: 103-104
Single qubit gate time: 1-10ps
Two-qubit gate time: 100us
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DEFINITELY NOT
QUANTUM SIMULATION




23FRAG
NUCLEAR EDM SEARCH
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REDRUM

e RESEARCHING ELECTRIC DIPOLES WITH RADIOACTIVE ULTRACOLD MOLECULES
UNIVERSITY OF CHICAGO/ARGONNE NATIONAL LAB (USA)
UNIVERSITY OF WATERLOO
TRIUMF
UNIVERSITY OF BRITISH COLUMBIA
UNIVERSITY OF MANITOBA
TEMPLE UNIVERSITY/NIST (USA)
UNIVERSITY OF UTAH (USA)
UNIVERSITY OF MARYLAND (USA)
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THE TEAM

. JAMISON.IQC.UWATERLOO.CA
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