&2 TRIUMF

Probing Atomic Parity Violation by
way of Forbidden transitions in

Optically Trapped Francium

Gordon Arrowsmith-Kron
TRIUMF

NNPSS 2026, 07/03/2026




Why Parity Violation?

+(Naxial ¥ Nhf + Nnam)l-a)

-

Nuclear Spin Independent (Dominant) Nuclear Spin Dependent

Qw = (2Z + N)Qy, + (£ + 2N)Qyq
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Why Francium?

Heavy
Quy oc N
Y5 oc 72

Therefore Francium gives ~18x
H NST OC ZS enhancemeljt effect to
PV than cesium

Alkall

Single valence
electron makes
atomic calculation
simpler

Laser Trappable

Half Life | | J  Advantage
9/2° | Fast Deacy Chain
3/2° §Octupole Deformation
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Why Stark Interference?
Astark = GES'EéFm,F'm'+iB(ESx£)'<F'm"a|Fm>
Apy = iIIm(E1py)e-(F'm'|o|Fm)

2
Rns-(n+1)s = —thTI |Astark * APV = AM1‘

CE,

AstarkAPV
reverses sign
with Eg!
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7Sz, TPy,

F= F=6




Sighal Enhancement

2018: First observation of 2021: First observation of M1 using 2023: M1 using PBC
B at E=6123 V/cm, SNR ~ PBC, SNR ~ 0.23. M1 ~2647x and burst, SNR ~ 9.2 a
04. smaller than 3 at E=6123 V/cm 40-fold improvement
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2
M1/ Measurement A2

2
Rns-(n+1)s = —zhz'cl |Astark T Apy + An1l” &= AstarPApy

Ceo Have to know well!

Ami = M1 + (F - F') M1,

With € L E; R s <B?E? + (M1, £ M1,)? For AF = +1

- True Value of B dependent on laser power,

atom number, etc.
- Solution: Determine M1/B for AF = +1, use
hf theoretical values of M1, and 3 as a check
M1 rel B137.4 E-5 {;} jhgﬁ}?:};ggl44;?n$§§l4(1953}
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M1/B (Preliminary!) Results

M1/8 Measurements
Burst Cycling Introduced Blue light sidebands introduced

(5L
B LB B U_B B

(m)(m)&

B LB B UB B
-Upper burst remains steady
Upper Burst (Derived) -Lower burst requires

Lower Burst (erved) ' additional study

rower Burst (Measured) | | -Data taken in 2026 still under
A BDlata Rur?z C analysis
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Thank you for your attention!

Thanks to: -J. Behr -A. Jamison -A. Sharma

-L. Croquette -A. Lagno -L. Orozco
-A. Gorelov  -S. Malbrunot-Ettenauer
-G. Gwinner -B. Ohene Kofi
-l. Halilovic  -A. Okell
Acknowledgements
Thanks to the NRC through TRIUMF, U. Manitoba, and NSERC




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9

