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# Introduction

¥— Testing the standard model via the precision frontier
¥%— Angular correlations of  decay

# TAMUTRAP

%— T = 2 decays to test the SM
*— Current status

® 3’/K at TRIUMF

¥— The TRINAT facility
%— Polarizing the cloud
*- Recent measurement of A
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The standard model and beyond

# This Is the standard model:

# These are not:

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

— pyvsn(Cqaeytysv + Cpeytv)
CV — C[,/ — 1

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

\
1 ] 1
|
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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

%*— 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 T B
¥— Can trap any ion; well-known for mass measurements >
(ISOLTRAP, JYFLTRAP, LEBIT, TITAN,...) ;
%— Beta-Decay Paul Trap @ ANL <

@ f-v correlation of 8Li to 1%; poised to reach 0.1% precision
%— No other correlation experiments completed yet, but a number planned:
@ TAMUTRAP @ Texas A&M (32Ar; 20Mg, 24Si, 28S, 36Ca, 40Ti)
@ LPCTrap @ GANIL (°He)
@ EIBT @ Weizmann Institute - SARAF (°He to start)
@ NSLTrap @ Notre Dame (}C, 13N, 150, 17F)
» Magneto-optical traps

%— Atoms are cold and confined to a small volume
¥- TRINAT @ TRIUMF (K isotopes)

% UW/ANL (you know...!)

¥—- NeAT @ SARAF (Ne isotopes)
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How does E decax test the SM?

# Begin by looking at the basic decay rate
basic decay rate
AW G2| Va2
dE.  (27)°

=

peEe(Ao T Ee)2

Intensity [arb units]

| | | 1

Kinetic energy of f
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® Expand to the often-quoted angular distribution of the decay
(Jackson, Treiman and Wyld, Phys Rev 106 and Nucl Phys 4, 1957)

basic dsgay rate B—v correlation  Fierz term
PW G2 |Via? ) b ba T
— R eEe Ao — Ee 1 v - = b -
T, (amyp el N R A )

v+ ICy R = IO — ICsR

ag, = 5 A 5 5 177
= CvET ICLE T [CsP 105

‘\sc.alir”" vector
» :,\/3’ —
\
_ —lCslP =107 _CvP+|Cy )2
Yoy = TICSPHICEP Yoy = oy PP
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® Expand to the often-quoted angular distribution of the decay
(Jackson, Treiman and Wyld, Phys Rev 106 and Nucl Phys 4, 1957)

basic decay rate B—v correlation  Fierz term

PW [ B 5. T
— 1 5 € Ve b €
f( + ag EeEye + E )

Cv2 +1Cy 2 = [Csl? — |42

177
Cv |2+ |Cy 12+ |Cs[? + [ Cg?

[N the couplings...not
linear:
—2Re(C5Cy + CECY)

OV +|CL P+ 1Cs 2+ |2
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How to achieve our goal?

# Perform a f decay experiment on
short-lived isotopes

# Make a precision measurement of the
angular correlation parameters

» Compare the SM predictions to
observations

# Look for deviations as an indication of
new physics Py =0

Dy

D. Melconian CENPA July 2018



How to achieve our goal? o
# Perform a 8 decay experiment on “Z:\\‘Q/'//Si

short-lived isotopes ’\@2@
Wi ”

# Compare
observations

e Look for deviations as an indication of |
new physics px=0
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Outline

® Introduction

¥— Testing the standard model via the precision frontier
*— Angular correlations of f decay

# TAMUTRAP

%— T = 2 decays to test the SM
*— Current status

D. Melconian CENPA July 2018 Kt | TEXAS ASM



T = 2 Superallowed decays

Recall: pure Fermi decay < minimal nuclear
structure effects; decay rate is simply given by

Pe P
peEe(AO o Ee)2€ (1 + agy =

EcEy

O+=T=2
/6" ‘
0t T =2 . B Stable
V % BT =1
07 = 2
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E-v correlation — A good idea...going back 20 yI's

VOLUME 83, NUMBER 7 PHYSICAL REVIEW LETTERS 16 AuGgust 1999

Positron-Neutrino Correlation in the 0 — 0™ Decay of > Ar

E.G. Adelberger,' C. Ortiz,> A. Garcfa,”> H. E. Swanson,' M. Beck,! O. Tengblad,? M. J. G. Borge,® 1. Martel,*

H. Bichsel,! and the ISOLDE Collaboration®
' Department of Physics, University of Washington, Seattle, Washington 98195-1560
2Department of Physics, University of Notre Dame, Notre Dame, Indiana 46556
3Instituto de Estructura de la Materia, CSIC, E-28006 Madrid, Spain

*EP Division, CERN, Geneva, Switzerland CH-1211
(Received 24 February 1999)

O+ T = 2 n the 07 — 0" B decay of **Ar was measured at ISOLDE by
e 1 the shape of the narrow proton group following the superallowed
1e standard model prediction. For vanishing Fierz interference we

B + which yields improved constraints on scalar weak interactions.
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-y correlation — A good idea...going back 20 yrs

VOLUME 83, NUMBER 7 PHYS 16 AuGgusTt 1999
ﬁ

Positron-Neutrino ¢ p B=35T |f32Ay

| ) f 2 32 Ay I 3 4
E. G. Adelberger,” C. Ortiz,” A. Garcia, et [.J. G. Borge,” 1. Martel,
vector H. Bichs

;\o Physics, U > 195-1560
?_— e UCdPth;'cs, 46556
e d de EStruc ;
scalar *EP Divisi proton detector ;
+ _ : :
\* O_u 1 the shape of the narrow protc
T~

1e standard model prediction.
B + which yields improved const

~e _

Doppler shape of proton  / ~
energy depends on ﬁ’B ﬁvl 3340 3345 3350 3355 3360 3365 3370

Proton energy [MeV]
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But why throw away useful information?

® \We can gain sensitivity and reduce backgrounds by using information

from the B ..ocneas

electric field

cyclotron motion

Utilize the technology of Penning traps to provide a

>
~_— >

backing-free source of localized radioactive ions!!

(a) A (b)
B
z
A il
B DR = [
| e | e ‘ g
| S o B ‘ ) E——
i o % (el o | |
\\‘-,‘ Zo / 4 i i
%) [\ ¥ s B
i / \ ‘ :
| . = | -
— ‘ c=sr
: s | "
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But whx throw away useful information?

® \We can gain sensitivity and reduce backgrounds by using information

from the B ..ocneas

electric field

1

Compensation Ring Compensation
cyclotron m Electrode Electrode Electrode

— End Cap End Cap

D. Melconian

Utilize the technology of Penning traps to provide a
backing-free source of localized radioactive ions!!
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Measure means instead of 2"d moments

opposite

3.345 3.330 3.335 3.360 3.365
Proton energy [MeV]

3.340 3.345 3.350 3.355 3.360 3.365 3.37
Proton energy [MeV]
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The T-REX Uggrade Proiect

#® Re-commission the K150 for high intensity beams and/or to re-accelerate
RIBs in the K500

\, K500 CYCLOTRON

TAMU TRAP

LIGHT S ‘

. IONGUIDE ™

# Light lon Guide — used for production
of neutron deficient RIBs via
A(p, xn)B reactions

SOURCE . ¥ HEAVY
ION GUIDE

® Heavy lon Guide — used for both neutron
deficient and proton deficient RIBs
(deep Inelastic and nuclear fragmentation |
reactions) o
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The T-REX Uggrade Proiect
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The oriinal Ian

# Use the heavy ion guide to produce the proton-rich nuclei

ortho-TOF

7 production BigSol(?)
% target separator  ANL-type mult.i-RFQ.
g gas—catcher heavy-ion guide
re-commissioned
K150 cyclotron

D. Melconian CENPA July 2018 Kt | TEXAS ASM



The original Elan

® Use the heavy ion guide to produce the proton-rich nuclel
¥— SHe target, 10% overall efficiency, assuming K150 specs from White Paper

t1,2 | Projectile | Energy | Target thickness Expected rate @ target
[ms] [MeV/u] [mg/cm?] chamber [pps]

20\Ig 90  20Ne 23-30 22.5 (66) 68 (400) x 10*
24G; 140  2Mg 22-30 22.5 (70) 26 (160) x 10*
285 125  28G; 22-30 22.5 (60) 7 (40) x 10*
32 08 323 20-24 225 (42) 5 (17) x 10*
%¥Ca 102 36Ar 23-30 22.5 (289) 12 (31) x 10%

40T 53  40Ca 23-30 22.5 (26) 4 (8) x 10%
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The Heav lon Guide

# Deep-inelastic and fragmentation reactions, with BigSol as a separator

® Stopped in an ANL-type gas-catcher; able to transport to CB-ECR or
TAMUTRAP with a multi-RFQ switchyard

| 4H £
s ortho-TOF
production BigSol(?)

target separator  ANL-type multi-RFQ

gas—catcher ~ Neavy-ion guide

re—commissioned
K150 cyclotron
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The Heav lon Guide

# Deep-inelastic and fragmentatiQ@ reactions with BigSol 95 2

® Stopped in an ANL-type gas-ce
TAMUTRAP with a multi-RFQ s

re—commissioned
K150 cyclotron
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# Designed and built in close collaboration
with G. Savard (ANL)

# |[n a vacuum box to avoid condensation
from cooling lines

The Heav lon Guide gas catcher
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Transporting the stopped RIBs

# Gas flow and rf funnel guide RIB through multi-RFQ system
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Issues with oriinal Ian

# lon source not performing to specs | “You can expect one ion
# K150 not able to go to full energy every 9 or 10 seconds’

# NO separator, no one working on it

4B < production BigSol(?) _
s target separator  ANL-type mult!—RFO.
3 gas—catcher heavy-ion guide

re-commissioned
K150 cyclotron
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The Light lon Guide gfarther alongz

#» 130 mbar He gas, RIB extracted with
differential pumping system and transported
to the 14.5GHz CB-ECR
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The Light lon Guide

#» 130 mbar He gas, RIB extracted with
differential pumping system and transported
to the 14.5GHz CB-ECR RF_On|y Sextup0|e

prot
S

D. Melconian CENPA July 2018 Kt | TEXAS ASM



The Light lon Guide

® 90° analyzing magnet to transport highly charged (e.g. 12%* or higher ¢4Ga)
for injection into the K500

| L ©
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Latest Elan: try using the LIG for TAMUTRAP

® Same reaction cross-sections, lighter is better for the K150
# New gas cell. Mass separation? (In)compatible with HIG?
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In the meantime, we haven’t been picking our noses...

Beam diagnostiﬁ:»"k:i e
FC/MCP \”\ 2

1}\' Beam diagnostic
=  FC/MCP

y | :ﬂhm *E;EM \ Deflector

A o 3 = "1:,

| > & B%T from
‘#%% y lon Guide/Light lon Guide
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OEtimizing the TAMUTRAP beamlines

Secondlon - Defleor 1 gaction |I !

source !
_ =y r'ﬁ_ """"""" = _ —=
. = NETIC _w___-.:.’._ ;;; I|l|’:f.E I"I '{‘ Deflector
RFQ / / F —> FEinzel Lens
2017: <1 P A > Injection Beam
Beam Diagnostic !. Optics Extraction Dlagnos’ac u > Steerer
: 5 - Optics Station —
Station e I — > Einzel Lens
: -
| i 5
Section | ¢} I
Deflect li | -
oy T Penning Trap Section Il
S B =7.019372 (2016)
Steerer €—— F

| 2016 & 2017:
e 100’s of ions/s

§—— FEinzel Lens

5 MCP

. Me | con ian l Er'h:+:1:::£;!'-'E’llll:h‘{|cﬁj&q‘,ﬁ'ﬂm}i IEUT%‘&:T‘”' A BT AR



The RFQ cooler/buncher gv22
# Need bunched beams to load the trap

T \///_________ (gas cooling) (b)
VvV

ION BUNCH

TRAPPING

L

PP

‘ mpemawnu TR PET ]

He
0] ing P :10%-10“*mb . )
B 0 VDC perating Pressure mbar 38 VDC \\EJECTION 5 ’
zZ—> B i
‘.-: i; = "r.
B = : TEali
[ l.‘ 5 ! E 7
~ _E P Y

M. Mehlmann (Ph.D. Thesis)
D. Melconian

CENPA July 2018
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Prototype Penning trap commissioned
# Most cylindrical Penning traps have a length-to-radius ratio of [/r = 11.75
# To confine the protons from T' = 2 decays, need r = 90 mm

A i e = | -~ ..,

%~ Needed a new design to make it fitin the 7T magnet ".ﬁi U2 8

Compensation TN kY . R — . R —— """n [
e 2. = 7136 mm - |je——— z = 167.44 mm . — ol

Gap

z. = 80.00 mm 2z, =29.17 mm zg = 0.50 mm

M. Mehlman et al.
NIMA 712 (2013) 9

D. Melconian CENPA July 2018 Kt | TEXAS ASM




As we wait for RIB, learn to measure masses

# Time-of-flight cyclotron resonance technique magnetron motion f__

%— Dipole radial excitation at f~ = increase magnetron radiys

¥ Quadrupole excitation near f. = increase radial energy ¥/ \_/ \_

% Eject along field = radial energy converted to axial bl 7N N\ -1
* /

modified  f,
cyclotron motion (®,) axial motion

g — £ wh - 1.49.p
ftfo = fowhere f,= 1.2,

When rf frequency Is in resonance,
lons will end up with more axial
energy and hence a shorter TOF

D. Melconian CENPA July 2018 Kt | TEXAS ASM



Mass measurement of 423Na

# Find resonant frequencies for
23Na and 3°K

# Use AME value for 3°K, and
calculate M (%3Na)

®» 20 ms excitation (solid points,
red curve)
= Mdiff = calc—AME
= 2.8 + 2.5 keV
a 0.13 ppm measurement

# 100 ms (open points, blue) |
=>Mdiff= —0.3 + 1.3 keV A AR AR AR D LAA

—150 —100 =50 O 50 100 150 —-100 =50 O 50 100 150

a 0.06 ppm measurement f — 4688700 [Hz] f — 2766450 [Hz]

35 e ey e vy ey ey e by ey by by by e by by

W
o
|

N
o
|

Ion time—of—flight [us]

N
o
|

I
I
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About to Iinstall the full Penning tra

2 180 mm in diameter

20Mg 42.7
24G; 40.8
283 39.7
32Ar 37.8
36Ca 33.0
40Tj 39.9
48Fg 22.9
» N O D E :. .. : 0 C 0
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Outline

® Introduction

¥— Testing the standard model via the precision frontier
*— Angular correlations of f decay

® TAMUTRAP

%¥— T = 2 decays to test the SM
¥*— Current status

® 3’/K at TRIUMF

¥— The TRINAT facility
%— Polarizing the cloud
*- Recent measurement of A
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Difficulty with MOTs: not all atoms can be trapped

THE PERIODIC TABLE
OF THE ELEMENTS

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
bigd Miw G Ml Fel Col N Cul Zni
i di cl i A Iron Cobalt Nickel Copper Zinc
47.88 50.942 51.99% 54938 55.933 58933 58693 63.546 65.39
40 41 42 43 44 45 46 47 48
Za Nbe Mot Te® Ru® Rh Pde Age Cd
Zirconium Niobium Molybd Techneti Rutheni Rhodium Palladium Silver Cadmium
91.224 92,906 95.95 98.907 101,07 102906 106.42 107.868 112411
72 73 74 75 76 77 78 79 80
i _Ja® e Rell QOsw _lg Pt Au Hg
Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Mercury
17843 180,948 18385 186.207 19023 19222 195.08 196.967 20059
104 105 106 107 108 109 110 111 112
Rig _Db# Sof _Bh#l Ls#® Miél Ds¥ Ra#l .Cn
Rutherfordium Dubnium Seaborgium Bohrium Hassium Meitnerium  Darmstadtium  Roentgénium  Copernicium
1261} 1262} (266} (264] (269] (268) [269) 272)

60 61

63 64
Lanthanide

Series

Actinide
Series
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Difficultx with MOTs: not all atoms can be traEEed

THE PERIODIC TABLE W/ANL

OF THE' ELFMENTS
trappa

(LBNL) )

L 2
1008 2A
3l 4
12 -
Mg
19,080 20 ;
\z il
TRINAT< E -
/)I)
‘ %
55 56
W i

TRIUMF
APV

ATTA
> trace
analysis

Chromium

SSSSS
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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

: : 1.236559! 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

A== +B, = +D
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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The TRINAT Iab gan olde Elcturez
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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

H
IHp

shake-off e~

% The B telescopes
within the re-entrant

flanges (top and bottom) A ";_—_!"

" e

D. Melconian CENPA July 2018



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

D. Melconian

Outline of B asym & polarization measurements

W

Pn [T 7 =
i

My Sk

gl ‘H : = Ll g
— ¢ v

)

i

1

4

’ Helmholtz |
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Outline of B asym & polarization measurements

Yi/771 V17774

355 nm

*——
o+
*—)—

Mmp ==
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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
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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,) =

D. Melconian CENPAJuly2028 A | JEAASQEM



37K g asymmetry measurement

® Energy spectrum — great agreement with GEANT4 simulations:
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37K g asymmetry measurement

# Asymmetry as a function of § energy after unblinding
(again, no background subtraction!):
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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 . )
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gDominantz Error budget and Aﬁ result

Systematics
Background 1.0014 8x 1074
B scattering 1.0230 7x 1074
100 g | ] ] ' L | L ' L ] | L L ] ] | L ' L N ]
P (cosf_ ) = 0.9775(12)
s > A4, = 0.0007
> —
© 107" -
- 0.72(8)% 0.88(10)%
ol 10 E |"backscatter” "scatter” ‘
o
=
Q
©
&
=
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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

D. Melconian CENPA July 2018 || S D A



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
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_ 7/ Y ¥ —— ®Ne 4 By
# Also other physicsto  _ s = g By 5
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B.Fenker et al, PRL 120, 062502

(2018)
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Future Qlans

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

D. Melconian CENPA July 2018 Kt | TEXAS ASM



Collaborators and thanks
# lon and atom traps are helping pave the way for the precision frontier
» TAMUTRAP: no radioactive ions yet, but facility is fully commissioned
® TRINAT: recent Az result demonstrates ability; future is bright!
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