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4 The Polarized *He Target Cell M

_ “_n_"r__.__whm__ﬂu_a Laser Light Polarizes m cell Liretime
glass [GE 180 or Rubidium Yaper in | P =Pyo !
Dow 1720} Pumping GChamber _

["= ﬂ__u+ ﬁ!___ijn.-atwm

_J___._n =T744/[He] heurs
T argel chambe ﬂ____ =~00 hours

_J_m_-__s = G55/10ar. In Ukl hours
i _
I s 1700 Hours

E {ectren beam

End Windows
~100 microns
Thick

[t =-50hours (43-B3 hours)

Helium Density is Cell Density is measured E@__ and Window
1.5-10atm atreom optically uging pressine Thickness aiso
temperature hraadening of Rb electron measured oplically

stales using etalen effect
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Target Polarimetry using NMR
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____ performing MR
ona cellfilled !___

-l

" gignal measured by
-..selof pick-up coils -

0.5

=

LLo T 'T'IT—I_|_|T"_['[ Tifll

_____.____._._.___..____.______________ 1 1

25 2b 27 28 29 30 1|
B _ﬁmﬂ_.m&




2 Target Polarimeryusing EPR

The Irequency of the Electren
ParamagneticResenance of Rubidium is
dependent on the external magnetic lield

| i oo mmﬂrmvung?;ﬁ

A compesnent of the external lield
is frem the polarized Helium.

E
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sl g 532___::_5 e | Hettum polarization
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ERP fresyuency [He]
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Resonance is excited hy a small coil
emitting an oscillaling magnelic lHeld
and is measured hy a photodiode
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. Ve " TargetChallenges. -

_ Masing Effect
Masing resuils ifoin magnetic

coupling hetween Helium nuclei

during AFP and the pick-up coils.
Causes sudden _aamaw m
__a_uq_ua__.s

13 m_u-ﬂ:,m mc___ m..._.n._ﬁ_. iy i_.___-u _ﬂ.__inm..m

SR UK NSNS S O .
ST e Camity r i
.. P "l . et N1 g H g
ke -t o] PR R b
: L i Higrnir
PoassaRHz (L | osastie
10 P : _
LR - %
; : 4
1158
! I . :
H R SL e e e S e e

= 40 i1} & 100 120 el

Masing mostly eliminated by
.m=_==_=a.=__ gradient.

During 1998-1999 had four cells
rupture. During summer only

“had one rupture.
Proteclive Measures

Rastered Beam

Density <10 amgts

Replace cells when
possible

Beam Ramping




. Target Cell Production

"o Two facilities for producing Jefferson Lab-type target cells:
University of Virginia-G. Cates, Cnllege nf Willlam and Mary—
T. Averett

¢ University of Virginia: Cell productmn polanzed target sys-
tem, cell characterization, medical unagmg, cell coatings...

» College of William and Mary: Cell producuon, new polarized
target system recently completed,

underaraduafes — D, Milkee
T :"F«yfa""f



Pickup Coil Voltags (W)

&.000E-04

5,000E-04 i
= = . ) . ) i
4000E-04 ———+ - - -

: S mman Lip
3.000E-04 wesmen's R DOWN
2 QOOE-04
1.000E-04 N
_ R S karosy

0.000E+00 +——— — _ 1 |
25 %6 o7 28 29 30 - 8 32 33
Holding Field {G)




NEU TRmu 5PI:U FILTE!E’S
TG—mf fe edal |, MTsT

* {/{ SE 3?]’!? @s ﬂ{"-'-'h‘aﬂ 9;’:""1- 'pr\f!?‘r'ff" .

+@)~—-:«¥O

e fle.

S ' }e

T S

. Meed | Lowee PM;IHPEJL*‘SL Far"we“gu’-.w, fargt obinmeler < 0L,

« Cen  use  Spw f_fgc&my{, Of fca f Pﬁﬁ,ﬂ‘hﬂ C.S‘f’a.f") - Sloew

o Also can  use  mefa- Stk Fchenge offal fumpig (HEoF)
plur  Compressmn  _ toof

Vee  foag [ifetimes (days} anof __r:;r;..esgwﬁﬁff cefls,

£~

ﬂi‘f"ﬂi{éf:%q{:;w meclien s g “Hy T aenk —ffdr."".fe'/j Ecp g Sfep



BT DI s tne i tnme ==

T.G'eﬂ'ﬁ'{e - RIST

Name

Snoopy
Woodstock

Joe Cool

Wilma
Bullwinkle
Peahody
Barney
Mrs, Peel

Pebbles
Dino
Yogi
Asiro

Elroy
Rocky
Boo-Boo

Betty

Boris

blown GE186 170
blown GE180 140
blown GE1R86 130
blown GE188 650 (840*)
blown GE188 580 (prelim)
blown GE180 170 .
blown GE180 M
blown GE180 180 (prelim)
blown GE15) AsD
blown GE188 708
blown GE188 185
blown GE188 580 (730%)
blown GE180 97
blown GE180 150
blown GE180 55

Natasha reblown fused silica 751
1720/GEI80** 260
1720/GEIS0%* 60
1720/GE180**  30-130

Bam-Bam

*measured in MEOP FED NMR apparatus

Sealed SEOP Cells

357
S35
'35

0.85
1.3
13
1.20
1.60 -

- 085

0.85
0.85
0.85

. 085
{5
0.85
0.85

0.85
0.85

. 5 x1.5

45 x 1.5
8 x1.5

S5x 4
Tx 6
Tx7
B85 x 4
7T x7

10x 4
D5 x 4.5
95 x 4.5

11 x 45

11 x 45

T 11x45

11 x 4

S5x4
5x 5
5x 85
05x 5§

** Corning 1720 body diffusion-sealed fo cither 1720 or GE180 glass
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AFP signal
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RELAXATION of DINO

Bidg. 245 AFP system, 8/22/01 - 10441401

2 T T T ¥ L] T T [ L T T T T
| ——a— AFF zignal i
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FLOWRESTRICTION .

s

rf L I|OPTICAL || [ STORAGE
PUMPING COMPRESSCR EfEllTL PICKLIP
CEL (£.) A ColL
Pﬂpc ' - £ sto =F ape fcfr
/|

- NMR DRIVE COILS

. HOLDING

es8nm . - FIELDCOLS
1083 nm -
- : -%
| 20
Nd:LMA \-%\?
LASER | | T







Opncall}f Pumped Polzmzed 3He Targe:ts for Nuclear Physacs
Experiments . - :

Todd Averett ¥ |
Department of Physics
College of William and Mary

Jefferson Lab Polarized *He Targét Collaborators
e Jefferson Lab, IP. Chen, K. MocCormick, ...
. Umvars;ty of Kentucky, W. Korsch'

'~ » Massachusetts Institute of Techna]mg}f,,&__jg_lg .

* Umv&rsitjr gf Vrrg:lmz, G. Cates, A, Deu,r J. Singh, A. Tﬁblas

. Ccu]leae of Wiliiam and Mary, 2 Ave:rett K. Krgg r, V. Sulkosky
X Zhuo |

¢ Ternple Umvemty, ZE. Meziani
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Polarized *He in Nuclear Physics

e No free neutrons available. Only two viable nuclei for study-
ing neutron spin structure: *He and H. Polarizable, smali di-
lution, relatively simple nuclear structure.

# Needs for successful experiment:

1. High Polarization
2. High density of target nuclei
3. Purest target: no alkali metal, thin container

e Solution: Two chambered, high pressure, long, aluminosili-
cate glass cell

e Typical Luminosity: "/
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Time Evolution of Polarization

dPy,
it

== Yee L RE — ('TS@ & F)PHE.‘:

. Rb-3He__ spin-exchange rate, ~,. = [Ri’j] < Vg >

o 1/7.. ~ 12hrg

¢ Depolarization rate, [’

; . Yse . I 4Faa
Pre(t) = P, (1._ o=+ e))

e

e In the absence of optical pumpingjlﬂHe spin relax according
to: :
PHe(t) = Pmai*ﬁ_”

» From. this spin relaxation curve, we can obtain the depolariza-
lion rate T, or the Jifetime 7" = 1/T".






