A precision measurement of the g asymmetry
parameter using laser-cooled 37K
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The standard model and beyond
# This Is the standard model:

Hg = py,n(Cyey*v + Cyeytysv)

U d — pyvsn(Cqaeytysv + Cpeytv)
€ _ I __
\% V CV — CV =1

# These are not:

Right-handed bosons, or scalar/tensor leptoquarks, or SUSY, or...

\ ' rh
ey Z\\/g' e Profumo, Ramsey-Musolf, Tulin, Phys.
v Ny N Rev. D 75, 075017 (2007)
e \& . e \Vos, Wilschut, Timmermans, Rev. Mod.
Phys. 87, 1483 (2015)
1 v e Bhattacharya et al., Phys. Rev. D 94,

Cs,Cr £ 0 054508 (2016)
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The Erecision frontier

# Goal:
*— To complement high-energy experiments by pushing the precision frontier
*— Angular correlations in f decay: values sensitive to

# Global gameplan:

% Measure the f-decay parameters Pv
¥ Compare to SM predictions

% Look for deviations < new physics

% Precision of < 0.1% needed to complement other searches (LHC) ﬁrecoil

Naviliat-Cuncic and Gonzalez-Alonso, Ann Phys 525, 600 (2013)
Cirigliano, Gonzalez-Alonso and Graesser, JHEP 1302, 046 (2013)
Vos, Wilschut and Timmermans, RMP 87, 1483 (2015)
Gonzéalez-Alonso, Naviliat-Cunéi¢ and Severijns, arXiv:1803.08732
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The energy frontier

® CMS collaboration, Phys. Rev. D 91, 092005 (2015)

% Look for direct production = excess of events in the missing transverse energy
*— o(pp » e + MET + X) channel with [ L = 20fb~! at /s = 8 TeV
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The energy frontier

® CMS collaboration, Phys. Rev. D 91, 092005 (2015)

% Look for direct production = excess of events in the missing transverse energy
*— o(pp » e + MET + X) channel with [ L = 20fb~! at /s = 8 TeV

%*— No excess observed «w place limits
(see Gonzalez-Alonzo, arXiv:1803.08732 for EFT interpretation)
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0.1% is a tall order...how to reach that Erecision?

# lon traps (no time to discuss)

% Well-known for mass measurements (ISOLTRAP, JYFLTRAP, LEBIT, TITAN,...)

% Beta-Decay Paul Trap @ ANL
® 3-v correlation of 8Li to 1%; poised to reach 0.1% precision

%— No other correlation experiments completed yet,
but a number are planned: i 5
® TAMUTRAP @ Texas A&M (32Ar; 20Mg, 24Si, 28S, 36Ca, 40Ti)
® LPCTrap @ GANIL (°He)
® EIBT @ Weizmann Institute - SARAF (°He to start)
® NSLTrap @ Notre Dame (11C, 3N, 1°0, 17F)

radial axial

x 3 d
confinement confinement i

CLOSED ENDCAPS
< - 1
B, potential

magnetic electric
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0.1% is a tall order...how to reach that Erecision?

® lon traps (no time to discuss)

*— Well-known for mass measurements (ISOLTRAP, JYFLTRAP, LEBIT, TITAN,...)

%— Beta-Decay Paul Trap @ ANL
® 3-v correlation of 8Li to 1%; poised to reach 0.1% precision

%— No other correlation experiments completed yet,
but a number are planned:

@ TAMUTRAP @ Texas A&M (32Ar; 20Mg, 24Si, 283, 36Ca, 40Ti)
® LPCTrap @ GANIL (°He)

® EIBT @ Weizmann Institute - SARAF (°He to start)

® NSLTrap @ Notre Dame (11C, 3N, 1°0, 17F)

® Magneto-optical traps
*— Atoms are cold and confined to a small volume

%— Isomerically selective; low backgrounds
%— Very shallow trap, minimal volumes to scatter off
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Difficulty with MOTs: not all atoms can be trapped

18
VIIA
HE PERIODIC TABLE .
4 5 6 7 8 9 10 11 12 -
IVB VB VIB VIIB — VII 1B B
4B 58 6B 78 8 1B 2B
22 23 24 25 26 27 28 29 30 E
Ti Vel G Mpll Lell Cof Nis Cull Zpj
i di cl i A Iron Cobalt Nickel Copper Zinc
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Difficultx with MOTs: not all atoms can be traEEed

THE PERIODIC TABLE

OF THE' ELFMENTS
trappa

Chromium

ilver

66 68
Dy En Yb
Dysprasium Erbium Yite
16250 167.26

: Alkaline Transition
Earth. Metal
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Difficultx with MOTs: not all atoms can be traEEed

THE PERIODIC TABLE W/ANL

OF THE' ELFMENTS
trappa
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Difficultx with MOTs: not all atoms can be traEEed
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Difficultx with MOTs: not all atoms can be traEEed
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Talk by Mukut
Ranjan Kalita
Thurs afternoon
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Difficultx with MOTs: not all atoms can be traEEed

8
VIIA
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6He at UwW Slides from Alejandro Garcia

# °He is a great case! Detection
¥— Large endpoint (3.5 MeV) chamber o
%— Nuclear structure under control I+Sdm‘ i
¥— Simple decay iNJ\' |o1 i
¥— Sensitive to tensor interactions in J/ ‘\ﬂl
xn (NG

traps

: o ]

Atomic beam

MOT
chamber

| Dipole trap
laser
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He at UW

Slides from Alejandro Garcia

® °He is a great case!
% Large endpoint (3.5 MeV)

¥ — Nuclear structure under control

% Simple decay

% Sensitive to tensor interactions

See poster by Xueying Huyan 00:‘ 500 1000 1500 2000 2500 30'22‘“1'[‘“3\;5]00
® Most sensitive probe is the Fierz interference:

¥ Decay rate is: dAw = dwy

ary
N
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=
T TT

s F

R
0

®He spectrum

dr'/dE (b=10") / d[/dE (b=0) - 1

e
~

e
o

0.4

X 1073

Fierz distortion

I
500

1 1 | Il 1 1 Il ‘ Il Il 1 Il | 1 1 1 1 ‘ 1 Il Il 1 ‘ 1 1 Il 1
1000 1500 2000 2500 3000 3500
Ekin [keV]

B — v correlation

| De Dy : Fme]
_1 + a,BV ELE, b £
1 Ci+C'% (Cr + Cr)
ag, ® —=|1— > ~ T
3 2C3 Ca

Fierz interference

Dan Melconian

SSP 2018



6He at UwW Slides from Alejandro Garcia

# 6He is a great case! . X107
%— Large endpoint (3.5 MeV) s
*— Nuclear structure under control .,
¥— Simple decay :
%— Sensitive to tensor interactions ‘/ 6He spectrum

See poster by Xueying Huya“ R 30'22;[;:\?]00 s s i s éo‘gﬁi;[l‘(gﬁoo
® Most sensitive probe is the Fierz interference:

e
~
\

-
(2]
T T
e
o
T

te dI'/dE [a.u.]
=
T TT

Fierz distortion

e
2]
TTT

R

-

[X)
e
'S

dr'/dE (b=10") / d[/dE (b=0) - 1
o
w

%- Decay rateis: dw = dwy |1 + ap,, I;e‘gv - b I‘;ne]
_ ety e
» Status: 1 CZ + C'% (Cr+Cr")
%— Lifetime (PRC 86, 035506) |4Bv ™ _5(1 T 202 ) - C,
%— Charge state fractions B — v correlation Fierz interference

*— ag,: stats for 0.2%; systematics?
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6He at UW - CRES teChni ye Martin Fertl’s talk on Monday
# New Idea: use the Cyclotron Radiation Emission Spectroscopy (CRES)

h . |&d Selected for a Viewpoint in Physics week ending
teC nlque PRL 114, 162501 (2015) PHYSICAL REVIEW LETTERS 24 APRIL 2015
: : £
* PrOJeCt 8 COl Iabora‘“on gets Single-Electron Detection and Spectroscopy via Relativistic Cyclotron Radiation
FWHM . D.M. Asner,' R.F. Bradley,” L. de Viveiros,” P.J. Doe,* I. L. Fernandes," M. Fertl,* E.C. Finn,' J. A. Formaggio.”
— ~ 1 O _3 reSOIUtlon for D. Furse.” A.M. Jones.! J.N. Kofron,* B. H. L;lRoquu.j M. Lr\:bur.'3 E.L. McBride,* M. L. Miller," P. Mohanmurthy,”

E B. Monreal,” N. S. Oblath.” R. G. H. Robertson,* L.J Rosenberg.* G. Rybka,* D. Rysewyk.” M. G. Stemberg.*
1. R. TL:LlL'SChi.l T. Thiill]]l]]l.:r.ﬁ B. A. VIII]DL:\"L:I]L'L:F.I and N. L. Woods*

conversion electrons of 18 — 32 keV
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SHe at UW — CRES technigue

# Why CRES for °He?

% Measures S energy at creation, before complicated energy-loss mechanisms
*— High resolution allows debugging of systematic uncertainties
%— No background from photon or e scattering R
. E S
%— °He in gaseous form works well ™2 = o s
with the technique 790/ o g
6 . S = e 1
* He lon trap allows sensitivity £ 7o Energy 1056 Via 25
higher than any other proposed - cyclotron rad\at\og_____,_, N
¥— nts n N i & F B 4 Scatter off
counts needed -Ot a-b ) g S ———  residual gas- ~ M5
demand on running time g L
8 7821~ —_—
- —{10
qB 780 — P
m + Exin /(8‘_ | | | | |
.l 0 1 - 3 4 5
Initial frequency — £ Time (ms) Stolen from A. Esfahani
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Emerging 5He little-b collaboration

W. Byronl, M. Fertll , A. Garcial, B. Graner!, G. Garvey!, M. Guigue?, K.S. Khaw?, A. Leredde?, D. Melconian?3, P.
Mueller?, N. Oblath*, R.G.H. Robertson?!, G. Rybka!, G. Savard?, D. Stancil®, H.E. Swanson?, B.A. Vandeevender?, F.
Wietfeldt®, A. Young®

lUniversity of Washington, 2Argonne National Lab, 3Texas A&M, “North Carolina State University, °Pacific Northwest
National Laboratory, ®Tulane University

® Phase | proof of principle (next 3 yrs)

%— 2 GHz bandwidth
%— Show detection of cyclotron radiation from ®He
%— Study power distribution
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Emerging 5He little-b collaboration

W. Byronl, M. Fertll , A. Garcial, B. Graner!, G. Garvey!, M. Guigue?, K.S. Khaw?, A. Leredde?, D. Melconian?3, P.
Mueller?, N. Oblath*, R.G.H. Robertson?!, G. Rybka!, G. Savard?, D. Stancil®, H.E. Swanson?, B.A. Vandeevender?, F.
Wietfeldt®, A. Young®

lUniversity of Washington, 2Argonne National Lab, 3Texas A&M, “North Carolina State University, °Pacific Northwest
National Laboratory, 6Tulane University

® Phase | proof of principle (next 3 yrs) Hifect ] Y o e
% 2 GHz bandwidth TP IS I
%— Show detection of cyclotron radiation from SHe b weertabties. | 107 o
%— Study power distribution L

@ Phase II: first measurement (b < 1073) GP-OO“' e,

*—- 6 GHz bandwidth z:o.ooo_
*— SHe and ®Ne measurements ) Ab U0
-0.004 | -

-0.004  0.00 -0.004
(C-CYIC,
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Emerging 5He little-b collaboration

W. Byronl, M. Fertll , A. Garcial, B. Graner!, G. Garvey!, M. Guigue?, K.S. Khaw?, A. Leredde?, D. Melconian?3, P.
Mueller?, N. Oblath*, R.G.H. Robertson?!, G. Rybka!, G. Savard?, D. Stancil®, H.E. Swanson?, B.A. Vandeevender?, F.
Wietfeldt®, A. Young®

lUniversity of Washington, 2Argonne National Lab, 3Texas A&M, “North Carolina State University, °Pacific Northwest
National Laboratory, 6Tulane University

® Phase | proof of principle (next 3 yrs) Hifect ] Y o e
¥— 2 GHz bandwidth Wl i mmeestintier 10 —
¥— Show detection of cyclotron radiation from 6He e e | Lo -
%— Study power distribution T S R R—

® Phase II: first measurement (b < 1073) GO'OO“' HC ]

%— 6 GHz bandwidth 5’:0,000 _
% 6He and ®*Ne measurements O

# Phase IlII: ultimate measurement (b < 107%) 0004 7

*— lon trap for no limitation from geometric effect 0004 [CSC'S,S/CA 0.004
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Difficultx with MOTs: not all atoms can be traEEed

TRIUMF RN =
-l
_ _' R |

ANL
EDM

Talk by Mukut
Ranjan Kalita
Thurs afternoon

OF THE EIBI‘-'.MENTS

trappa

Chromium

THE PERIODIC TABLE

Talk by Ben
Ohayon Thurs
morning
47évegr
80!'1_|acug

> trace
analysis
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The TRIUMF Neutral Atom Tra

Collection chamber

up to 8 x 107 3’K/s

# Angular correlatlons

of K and Rb isotopes ...,w“""
— MasS : 5
» Recent result: Az of 37K TiC target| | 70 pA Zaa N4
1750 °C | | protons cyclot™”
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Isobaric analogue decax of 3’K
# Beautiful nucleus to test the standard model:

*— Alkali atom = “easy” to trap with a MOT and polarize with optical pumping
*— Isobaric analogue decay

: . 1.2365&9! S 3£2+
= theoretically clean; recoil-order -

corrections under control Qrc = 6.14746(23) MeV K BT

%— Lifetime, Q-value and branches AR 5 g
. . * .

(i.e. the Ft value) well known TS5 \ /.96
‘\ a1~ "

¥— Strong branch to the g.s. & 6.55

5/27 2796 keV e L 207(11)% 3.79

i 6.88

N 1,51

' = o> 7.39

VY VvV VY 07.89(11)% 3.66
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Isobaric analogue decax of 3’'K

# Beautiful nucleus to test the standard model:

*— Alkali atom = “easy” to trap with a MOT and polarize with optical pumping
*— Isobaric analogue decay

: : 1.236559! S 352+
= theoretically clean; recoil-order -
corrections under control Qrc = 6.14746(23) MeV K BT
% Lifetime, Q-value and branches AR 5 g
(i.e. the Ft value) well known TS5 \ /.96
N ole -
¥— Strong branch to the g.s. & 6.35
5/27 2796 keV e L 207(11)% 3.79
# But there are challenges... v 6.88
9

*%— Can't calculate C,;M .+ to high precision 0 7.1
_ ¥ o 7.89

= need to measure p = C4Mgr/Cy Mg

*— Nuclear spin 3/2 = need to polarize

the atoms, and especially know how Yoy vy vy vy  97.89(11)% 3.66

polarized they are (also alignment) 3STAr
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The Ftis measured well enough  (for now)

-

It ﬁ b I'm, (1 ) pv pﬁ X ﬁv) n alignment

AgL 4+ B, 4D
EE, By 1 ( PE; " VE, ~ EgE, term

Correlation SM expectation

dW:dWO 1+a

3 — v correlation ag, = 0.6648(18)

Flerz interference b =0 (sensitive to scalars & tensors)

f asymmetry Ag = —0.5706(7)

v asymmetry B, = —0.7702(18)

Time-violating correlation D =0 (sensitive to imaginary couplings)

> Data Is In hand for improved branching ratio (currently limits predictions)
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Outline of B asym & polarization measurements

# Not shown:
% Recoil MCP detector
Into page
*— Shake-off e~ MCP
out of page

% Hoops for electric field
to collect recoil and

He
IHp

shake-off e~

% The B telescopes
within the re-entrant
flanges (top and bottom)

g ME 1
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Outline of B asym & polarization measurements
# MOTs provide a source

that Is:

% Cold (~ 1 mK) A ' E

%— Localized (~ 1 mm3) — = §

% In an open, backing-free '
geometry

# Allows us to detect

ﬁﬁ and ﬁrec
= deduce p,,
event-by-event

. ‘ anti- '
Helmholtz
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# Optical pumping:
¥— Polarized light transfers
ang momentum to atom

*— Nuclear and atomic
spins are coupled

%— Polarize as (cold) atoms
expand

F=T+J

Dan Melconian

Outline of B asym & polarization measurements
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Outline of B asym & polarization measurements

Yi/771 V17774

355 nm . g ‘ |

\ ¥ ; L
| OtO‘OO
9\0
@ OV
| . @
; | _I! " = q*!,:l_; /
Y " — -y ‘
-_s -

‘ Helmholtz i
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OEtical Eumging IS fast and efficient!

# NoO time to go into details, but basically
%— Measure the rate of photions (< fluorescence) as a function of time
%— Model sublevel populations using the optical Bloch equations
*— Determine the average nuclear polarization: (|Pyyctl) = 0.9913(9)

10 fr————
Py / // // 3 g f bolarized i
/ // // ~ times |
56 o N
5 %%Mﬂ | ‘lmmnﬂuu }
*7,]_-_ ; 4 300 350 400 450 500 —
S1/2 2
Rt L T —
=T+ J . L et
B.Fenker et al, New J. Phys. 18, 073028 (2016) (RGN e ic

Dan Melconian sspz2018 KM | JAAS A%V



measurement

Eg detectors:
Plastic scintillator

AE; detectors:
Double-sided Si-strip

-

Use all information via

the super-ratio:

1-S(E,)
AObS(Ee) — 1+S(Ee)
TlT(Ee) Tzl(Ee)
ri(Ee) 13 (Ee)

with S(E,) =
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37K g asymmetry measurement

® Two detectors and polarization states: reduce systematics
# Blind analysis: remove small subset of one data set until all

1500 -

Counts /50 keV

cuts defined

1000 -

500 -

Upper

Lower

2 3

4

S 0

1

2 3

Scintillator energy [MeV|
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37K g asymmetry measurement

® Energy spectrum — great agreement with GEANT4 simulations:

_ ‘>‘~i i A { Data i
400 ED,E p Mk b ...!?; CRia
O ° TS T gl Bt T — GEANT4
ﬂ I"% | :l'f.' | | { d ::l:. |b|;|j|. {
. 300 - QI) i 8 { :|:| 1% ! T |(|! -
= % S B NO baCkgrO y
5 2004 T gl SUbtra e nd ; I
8 i ' tract:on: :
100 1 F | ¥2/229 = 1.04 -
i CL = 31% |
5 3 ——— ]+
| o 41—k i _|,J.L..,|..|l|...l.| | L.JI\|,i,|ul_u|iil_H.ILLH.uh ol
o|® S A o™ T T
- -3 — — — — ———
© | | | |
O 0 1 2 3 4 S

Scintillator energy [MeV]
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37K g asymmetry measurement

# Asymmetry as a function of f energy after unblinding:

—0.45 ] ¢ Data
| ma  GEANT4
é > _0.50 -
I
gg—o.ss .
"%
w ¥2/45 = 1055
~0.60 - CL = 37% L
002 I It g
|- } §
S 0.00 Tﬂﬁfi{ ----- Fit {} {H ...... {}m{pw ______ |
| 1 T } tﬂ ! ! ? w
g —0.02 - |
fg —0.04 A r e - recoll—order corrs l -
o 1 2 3 4 5

Total B kinetic energy [MeV]
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gDominantz Error budget

Systematics

Background 1.0014 8x 1074
[ scattering 1.0230 7x 107%
Trap position 4x 104
Trap movement 5x 10~*
AE position cut 4x 10™%
Shake-off e~ TOF region 3x 107*
TOTAL SYSTEMATICS 13x 107*
STATISTICS 13x 10~%
POLARIZATION 5x 107*
TOTAL UNCERTAINTY 19% 10~4
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gDominantz Error budget and Aﬁ result

Systematics
Background 1.0014 8x 104
1 .' \ \ | : . | - . |
4 good events — Data
10 . )
= - Simulation

]  Background
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" \\
. ‘I \‘
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7 4 L - o mea
’
1 ¢
)
L)
L}
) 1
4 |

7 70.28% background

0 20 40 60
Shakeoff electron TOF [ns]|
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Dominant) Error budget and A, result

Systematics
Background 1.0014 8x 1074
p scattering 1.0230 7x 107%
006
] ¢ Upper telescope 3
k! ] ¢ 3
10—t o , 0.05 E ¢ Lower telescope |
E ) ] . . [
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v 10 s 3 © 9 0.03 ] -
> # S+ 002 ] a
v 10 "~ 3 - s ] F
e ] 0.01 1 -
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| ; | F Scintillator energy [keV]

-2.0 —1.5 —-1.0 —0.5
cosHtrue — cosf8

cale

Dan Melconian SSP 2018 iTh | TEXAS ASM
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Systematics
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[ scattering 1.0230 7x 107%
Trap position 4x 104
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Shake-off e~ TOF region 3x 107*
TOTAL SYSTEMATICS 13x 107*
STATISTICS 13x 10~%
POLARIZATION 5x 107*
TOTAL UNCERTAINTY 19% 10~4

Dan Melconian SSP 2018 il | TEXAS ASM



gDominantz Error budget and Aﬁ result

Systematics
Background 1.0014 8x 1074
[ scattering 1.0230 7x 107%
Trap position 4x 104
Trap movement 5x 10~*
AE position cut 4x 10™%
Shake-off e~ TOF region 3x 107*
TOTAL SYSTEMATICS 13x 107*
STATISTICS 13x 10~%
POLARIZATION 5x 107*
TOTAL UNCERTAINTY 19% 10~4

(includes recoil-order

[Aréleas — _O- 5707(19) Cf AEM — _05706(7) corrections, AAg z—0.0028i—f)]
B.Fenker et al, PRL 120, 062502 (2018)
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Intergretation and future prospects

® Comparison of V4 from: ; | AT
0980 n 2 b

. . . : AT T
*¥— Mirror nuclei (including 37K) 0.978 - (PDG17) 0+ 0+ 3
*— The neutron 0976 - } l 2N a V) mirror 5
. = t--z---------¥_ - - - F--_ _ |___ _ — Eal]
¥ Pure Fermi decays ST 0974 FEEEEEEEEEEEEEEEEE ST | 1T
09724 I R I
0.970 A 9N e 37K L
0.968 - (DNPi6) T | P2ep1 :
0 10 20 30 40

A of parent nucleus

B.Fenker et al, PRL 120, 062502 (2018)
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Intergretation and future prospects

# Comparison of V4 from:. . $2
0.980 AT |3
. . g . 37 ; n \ T &>
% Mirror nuclei (including 3’K) "o
*%— The neutron 015 | " contidence |1 1 1 oo o 200
. . 7 Emits | Ei VA ey 0p
%— Pure Fermi decays ] S v !/' ______ N B4, <
_ 7/ Y ¥ —— ®Ne 4 By
# Also other physicsto  _ s = g By 5
— g | i W~ —— pure GT A
. N L i Qo
prObe' 3 0.10 /./"’“\\\\ / iil \\\ K (this work) a
*- Right-handed currents A, ) 2 =
= v 1\ 300 5
7 “ ! \;¥%\\

%— 2" class currents © 0.05 7 / . N 400 N
, / P TNy T S

*%— Scalar & tensor currents | - N - | s00

L~ SM N N
000 L — ===y L L1009
—0.04 —0.02 0.00 0.02 0.04

B.Fenker et al, PRL 120, 062502

(2018)

Mixing angle, ¢
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Future plans
# Complete analysis as a function of E; = Fierz, 2" class currents

® Improve Ag measurement by 3 — 5 X

----------------------- 90% CL limits
—0.45 1 i ¢ Data - e _
w G4 A, only j j P oY
o _— ; . - [
.% > _0.50 G4 Aﬂ & Flerzn_ 0.04 - \ Koo evy
- i 4 -
“Q L | [
% = < 1 i PF/PGT
~E 055 SEEREL YN FY ) Q 002 [ *He &
a % =k Ty ] 7‘\ I Bv
@ X3/44 = 1026 NAR I 0.00 - A IDZE - “Na @,
—0.60 CL = 42% E\_\N“ < I 7\ 177 \ [
] PR S - Ve [ LHC8 pp-evX
~ 1 I
0027 . & —0.02 - -
E 0.00 ST ] [ 38mp aﬁy
| 1 7 -
~0.04 - L e
g —0.02 A ] [ K A
- | E [ 8
S —0.04 - F L,W” ARY
0 1 2 3 4 5 —0.04 -0.02 0.00 0.02 0.04
Total B kinetic energy [MeV] c/c, = CyC,
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Future Elans

# Complete analysis as a function of E; = Fierz, 2" class currents
® Improve Ag measurement by 3 — 5 X

® Measure Apecoi) X Ag + B,
% Technigue demonstrated in 8°Rb (Pitcairn et al., PRC 79, 015501 (2009))
%— High statistics measurement |

]
projected

recoil

0.02 ““-'.‘;._ future 14TeV| (assumes the LHC
" N0 fb~ sees a 2o signal)

P Y-

Tevy
—-0.024 2009 --:‘-‘.‘,‘~ =
~0.04- Ft[(m/E)] Ry -
2016

I I
—0.06 —0.02 I 0.02 0.06
(Cs=Cy)/C,
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Future Qlans

# Complete analysis as a function of E; = Fierz, 2" class currents
® Improve Ag measurement by 3 — 5 X

® Measure Apecoi) X Ag + B,
%— Technigue demonstrated in 8°Rb (Pitcairn et al., PRC (2009))
% High statistics measurement

e Measure triple-vector (g, x k, ) - B, (T-violating) correlation in 38mK
*— Motivated by Gardner and He, PRD 87, 116012 (2013)

1 1
] SIMULATION

B o Effect 250x larger than for the neutron
s o Fake final state effect small: 8 x 10~*

o unigue measurement in 1st generation
o 0~0.02 in 1 week

Kt | TEXAS ASM
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Future Elans

# Complete analysis as a function of E; = Fierz, 2" class currents
® Improve Ag measurement by 3 — 5 X

® Measure Apecoi) X Ag + B,

%— Technigue demonstrated in 8°Rb (Pitcairn et al., PRC (2009))
%— High statistics measurement

e Measure triple-vector (g, x k, ) - B, (T-violating) correlation in 3mK
*— Motivated by Gardner and He, PRD 87, 116012 (2013)

® E, spectrumin 0~ — 0% decay of ?2Rb
*— Important for modeling nuclear reactors (sterile v?) and non-proliferation
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Final thought and thanks

# Atom traps [and optical pumping] helping pave the way for the precision
frontier to complement the energy frontier

# 0.3% measurement of ZIB getting interesting, <0.1% in sight!
# Other promising measurement planned with TRINAT and other groups
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Final thought and thanks

# Atom traps [and optical pumping] helping pave the way for the precision
frontier to complement the energy frontier

# 0.3% measurement of ZIB getting interesting, <0.1% in sight!
# Other promising measurement planned with TRINAT and other groups

If | wasn'’t clear, | g
apologize...l've
been distracted
and watching
too much CNN
the last few
days!

on 3
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# Atom traps [and optical pumping] helping pave the way for the precision
frontier to complement the energy frontier

# 0.3% measurement of ZIB getting interesting, <0.1% in sight!
# Other promising measurement planned with TRINAT and other groups
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