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i Nuclear Science Experiment Groups

| Weak Interactions Groups Many-body Dynamics

"1 STAR Collaboration D IUCF Neutrino Group
4% PINTEX Collaboration 225 Cooler CSB

Nuclear Theory Center
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i The IUCF Weak Interaction Group

= Parity non-conservation in neutron spin rotation in *He

= Probing the weak nucleon-nucleon force in the reaction
n+p=>d+y

= Polarized 3He Neutron Spin Filter
= Time and Parity Non-conservation in Xenon

s Lifetime of the Neutron



Measurement of Spin Observables Using a Storage Ring with

Polarized Beam and Polarized Internal Gas Target
K. Lee et al., Physical Review Letters 70, 738 (1993)
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PINTex Results
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TRIUMF Research Areas

= Applied
Contraband Detection System (CDS)
New Radioisotopes for Medical Diagnosis
Position Emission Tomography (PET)
Proton Irradiation Facility (PIF)

s [ heoretical
The Significance of Spin
The Standard Model

: IS,leJ:TAn Introduction Proton Therapy for Eye T_umours
ISAC: Astrophysics SmRaEIiId(i:O)gtszcl)(%ggoer;s for Medical
ISAC: Experiments with TRINAT Smokestack Emission Control
Refinement Through Particles Super fast Microchips
Polarized Source Development (OPPIS)

Superconductor Research =  Abroad

The ATLAS Experiment
The HERMES Experiment



ISAC (Isotope Separator and Accelerator)
— TRIUMEF’s Radioactive Beams Facility




i TIRINA’X TRIUMF's Neutral Atom Trap
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i Experiments with TRINAT

= Trapping Radioactive Atoms to do precision
Low Energy experiments to test Standard Model

= T he 3/neutrino Direction Correlation: Are there Scalar
Bosons?

= [ Asymmetry: Is Nature Left-Handed?

= Atomic Physics of Radioactives.



Polarized Beam, Target

s Polarized Beam: GaAs
227157 da, A5

= Polarized Target
= NH;, DH;, Solid Target : SLAC, University of Virginia Impurities

= Atomic Beam Source: Argonne, Wisconsin
—> .
P ? Low Density, Internal Target

= S3He : Metastability : Caltech, Low Density
: Spin Exchange : Harvard, MIT.
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i Spin dependent electron scattering
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Spin Filter

Neutron Scattering for Material Science Research

Neut Polari Spin Filt
3 eutron rFolarizer- pln lHter
He

n+3He— p + T (J=0 resonance)




=1} 3He2| MRI @ 4ArH| 11

A B

2 Tesla

21 Gauss

Water SHe



HASY NMR A|AHIO 7@

Transmit-
Pulse L Tuned
Receive
Generator Coil
Switch
A/D
Computer |
Converter




Descending Transwerse
colon

Sigmand

7He] CHZ O H= 3HeE FY

Mg MRIE AF8e eIN|e] o H4






NMR Electronics Helmholz 3 A|A

oz



Helmholtz 2, RF 3 Y, Pick-up 2 Helmholtz Y, Force 37| 22 %9
H3 3He 7| cell



=N S0l

Ho



100 Litee
Liouid Nitrogen Dener




ZEoista B3s Ay

Never

:'4'.: T X
(g ™ W ll':ll : v
%- l l\-/ r:] .:' d;‘ o ‘!1 Ve ¥ — .‘) .
l;.‘r.; ¢4 < "\2:.:;:‘.\.!""‘ 1 H..‘.' o T{(-.:
ki 0] ’)}:-k . l'. e Vi _’:j-',-‘_-amnv )
""‘~!<-OI.L '.'>:IJDM' ",}u” ,’53!'! | Oy
m "'.'\)’u ‘\f- . ! (‘"“ui a‘é—
DoVt | [ e Bk TR o
pdaay > Vialve | o Aok
¥ |z n
' N (ot
1 vl ~
L 3] oo
[ = Xuge Vo ' =
Tobtag b 39" a0 12* dlacn Tuta
' lolulm el - Mgl Prer ;.\“,
fvTolxu;M
SHe Ol ek v s\ stem)
= [ L o ol o | AE
Target cell & flct TS A A = 4] Target cell & ¢t TS A AH

L



jod



' Polarization plot | Depolarization plot |
£ | £ ]
§ 80 5 a5
- g :
2 40 = 40
& ‘o; .
! 35
30 E
| 30
200 25
10 20
‘.__l Aetlenlibaiidlonbinkioe dasdonibofoniiohlintidoniaioidoiionfostioniolonbiabiddandid 15’--
% 5 10 15 20 25 0
time [hours) time [hours]
Mo MEaHAM AlZH| IHE W3 571 Ha} s Axio| O]t = IHO| A 2] Al ZH0|| 2 ZHA| HH

2t



i RI 7} 7]

A=

o apd, A

o Xl = = Gli= =
H A of
EX o=
HOI-I_ -6"0 900
%0 off =
= =

oIr

Wo
o0
m_.

od
o






Laser
Light

Optical Glass cell filled with *He and Rb vapor

l

-

¢ (®

-

Optical Pumping

shy (@
$)ls

Spin Exchange



% %

SHe

neutron

electron scattering
SLAC/Jefferson




&

S

Neutron Polarizer-Spin Filter
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High Intensity Proton Accelerator

Radioactive lon Beam — Unstable Nuclei
— Nuclear Astrophysics

Spin Physics — Polarized Beam
— Polarized Target

Fundamental Symmetry - EDM

— Parity

— Rare Decay
Accelerator
Detector Test Facility
Material Science — Neutron Scattering
Medical Application






