
W

e

d

u

d

d

u

u

θei

θeν

~precoil

~pe ~pν

Status of the TAMUTRAP facility at Texas A&M

University

Dan Melconian
DNP, Vancouver, Oct 15, 2016



Overview

Dan Melconian DNP 2016
Oct 15, 2016

– 1

1. β decay and fundamental symmetries

2. Overview of the TAMUTRAP facility at the Cyclotron Institute

3. Recent progress

4. Future outlook



How β-decay can test the SM?

Dan Melconian DNP 2016
Oct 15, 2016

– 2

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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Goal must be . 0.1% to complement LHC

Naviliat-Čunčić and González-Alonso, Ann. Phys. 525, 600 (2013)
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perform a β 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

perform a nuclear measurement

– often using atomic techniques –

to test high-energy theories
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“Pure Fermi decay” ⇔
minimal nuclear

structure effects
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Doppler shape of delayed proton

depends on ~pe · ~pν !
vector

scalar

p

32Ar

B = 3.5T

e+

detector
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backing-free source of localized radioactive ions!!

Mehlman et al., NIM A712, 9 (2013)
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will be the world’s most open-geometry Penning trap!

uniquely suited for studying β-delayed proton decays:

β − ν correlations, ft values/Vud

mass measurements, EC studies, laser spectroscopy, . . .
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production
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to charge-breeder
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will be the world’s most open-geometry Penning trap!

uniquely suited for studying β-delayed proton decays:

β − ν correlations, ft values/Vud

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

re-commissioned

K150 cyclotron

ion

RIB from

cooler & buncher

HV cage
ASR magnet7T/210mm

source

K150/HI guide
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The next steps
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Optimize loading of trap and develop DAQ

Mass measurement by Christmas

Align beamline axis with ~B field of magnet

Couple to heavy-ion guide (summer?)

Design and build 180-mm diameter trap and detectors

...
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