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How -decay can test the SM?

Start with (part of) the often-quoted angular distribution of the decay:
(Jackson, Treiman and Wyld, Phys Rev 106 and Nucl Phys 4, 1957)
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This correlation is quadratic in the couplings. . . not as sensitive as the
Fierz parameter, which is linear:

~ 2<e(C;Cy + C2C0)

~ JCvj2+jCPj2 + [Csj? + jCEj2

= 077?

br

see Gonzalez-Alonso and Naviliat-Cuncic, Phys. Rev. C 94, 035503 (2016)
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Ti the
Goal mustbe . 0:1% to complement LHC

Naviliat-Cunci¢ 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)
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Brecoil

How to acheive our goal?

@ perform a decay experiment on
short-lived isotopes
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How to acheive our goal?

LU+ U :
0 d! @ perform a decay experiment on
’ ’e short-lived isotopes

® make a precision measurement of
the angular correlation parameters
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How to acheive our goal?

@ perform a decay experiment on
short-lived isotopes

® make a precision measurement of
the angular correlation parameters

® compare the SM predictions to obser-
vations
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How to acheive our goal?

Brecoil

@ perform a decay experiment on
short-lived isotopes

® make a precision measurement of
the angular correlation parameters

® compare the SM predictions to obser-
vations

® look for deviations as an indication of
new physics
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How to acheive our goal?
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T =2 Superallowed Decays
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p Pure Fermi decay” ,
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Decay rate is simply given by:

————® | pE(A E)? 1+a =P ip
- yA EE Ee
scalar

o

\
®_
® correlations

® model-dependence of ¢ calcs seemtodependonT ...
® new cases for Vg (?)

Dan Melconian m CYCLOTRON INSTITUTE DNP 2016 —4
po || s AU IS OCt 15’ 2016



correlation from

Doppler shape of delayed proton
dependson . P!

32Ar

vector )
P —%
scalar
(\. ./
\
&__
Dan Melconian m CYCLOTRON INSTITUTE DNP 2016 -5
po || s AU IS OCt 15’ 2016



correlation from 32Ar

Doppler shape of delayed proton
dependson . P!

vector

B
> —
scalar
e

\

3.340

Proton energy [MeV]

Dan Melconian

DNP 2016
Oct 15, 2016



correlation from

p ﬁ
B=35T
ﬁ
32Ar .
ﬁ e
ﬁ
ﬁ
detector

Doppler shape of delayed proton
dependson . P!

32Ar

vector
— >
I
:> —
scalar
\ 3.340 3.345 3.350 3.355 3.360 3.365 3.370
— Proton energy [MeV]

Dan Melconian

DNP 2016
Oct 15, 2016



But why throw away useful information??

We can improve the correlation measurement by retaining information
about the
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But why throw away useful information??

We can improve the correlation measurement by retaining information
about the
utilize technology of Penning traps to provide a
backing-free source of localized radioactive ions!!

Mehlman et al., NIM A712, 9 (2013)

Position-sensitive detector

Compensation Ring Compensation

End Cap End Cap

Electrode Electrode Electrode
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But why throw away useful information??

We can improve the correlation measurement by retaining information
about the

utilize technology of Penning traps to provide a
backing-free source of localized radioactive ions!!

Mehlman et al., NIM A712, 9 (2013)

Position-sensitive detector
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The Texas A&M University Penning Trap

will be the world's most open-geometry  Penning trap!

uniquely suited for studying -delayed proton decays:
correlations, ft values/V g

mass measurements, EC studies, laser spectroscopy, ...
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Current Status

Recent Milestones

RFQ comm'\ssioned with hi

gh ef ciency [Mehlman PhD]
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Current Status

(happy birthday to me)
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Current Status

Recent Milestones

RFQ commiss'\oned with high €f ciency [Mehlman
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Able 10 rransport beam through magnet

e ions at the end of the summer!

Trapped off-lin

PhD]

Dan Melconian

DNP 2016
Oct 15, 2016

—-10



Current Status
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Current Status

Recent Milestones

gh ef ciency [Mehlman PhD]

RFQ commissioned with hi

Prototype (45-MM diam) trap installed

Able 10 transport beam through magnet

e jons at the end of the s

Trapped off-lin
Trapped 10NS from the RFQ WO weeks ago

ummer!
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Current Status
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The next steps

Optimize loading of trap and develop DAQ

Mass measurement by Christmas

Align beamline axis with B eld of magnet

Couple to heavy-ion guide (summer?)

Design and build 180-mm diameter trap and detectors
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Funding/Support:

Contributors/Thanks

‘A result at 11:42 today! I
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