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Beginnings of Polarized Targets

Anatole Abragam(Saclay) Michel Borghini(CERN)
» Solid Effect - * Thermal Mixing

e First targets (1962)

e La2Mg3 (NOJ3)12 . 24H20
doped with Neodymium

e 1K 2T 70%

« Alcohol and diol fargefts, chemically
doped

e <0.5K, 2.5T 70-80%
o First *modern* targets (~1969)

* AUTh Or I’|'i;ln'-.i|)||'z.~sul' ANATOLE
Magtetia ABRAGAM

TIME

LLLLLLLLLLLLLLLLLL
F,0AK RIDGE | Rsigiex | st
al Labor: ACTOR | SOURCE



Beginnings of Polarized Targets

Michel Borghini(CERN)
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Irradiation Doped
e Initially explored in the 60’s

* Allows the used of “any” material

- For example: single crystal LiH and CaF

e Neutron digression:
on d gressio Measurement of the Spin-Dependent Part of the Scattering Amplitude of

Slow Neutrons on °F Using a Polarized Beam and a Polarized Target

 Modern standard . . .
. . . A. Abragam, G. L. Bacchella, C. Long,* P. Meriel, J. Peisvaux, and M. Pinot
Service de Physique du Solide et de Ré Magnétique, Centre d’Etudes Nucléaives de Saclay,
for hlgh N Tensn‘y e O 8 oL Gifosur-voette, Framce

Ch Or e d (Received 28 December 1971)
g Using a polarized target of CaF,, we have measured the spin-dependent part of the

b e Oms scattering amplitude of slow neutrons on ’F. A value 8=a,—a.=—0.13520.002 F
was found, 10 times smaller than a recent theoretical estimate. A control experiment

measuring 3 =a, — a. for the proton by Bragg scattering on a single crystal of LiH yield-
ed the correct value within experimental error.
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Don Crabb and Polarized Targets at Michigan

e Experiments at
Argonne and
Brookhaven

e Solid polarized Targets

e Polarized Jet Targets
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Polarized Scattering af the Argonne Z/GS

e Polarized Deuterium
Beam

e Targeft is CERN style
3He evaporation

— 500mK

e Ethelene Glycol with
CrV
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Polarized Scafttering at the Brookhaven AGS

e Polarized Hydrogen

e Targeft is modern
looking NH3 Target
- 31, IK

- What | think of as I
“Crabb” style farget Jﬁ%@;

Pump

‘% Radiation

Shield
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Don’t Forget Jet Targets!

Refrigerator
(BOmW @ 300mK)

e Similar in concept to ' eu mon

polarized ion source o oo o : R issoiate

(unpolarized) 12T Solenoid

OT ZGS I Separation Cell
1>, |2> with Mirrer

{electron polarized) ____Jipll ==

1>, |4 ; RF Transition Unit = PO
. >, - I e L P —
 J Can Creafe very hlgh (after 12> to |4> trams) [T g:zf:;gﬁduding

polarization, with low - ol |

(proton polarized) Interaction Region

target density s~ g

- IdeO”y SUiTed .I-O . Catcher
experiments in rings \l/
F————————— H Maser Polarimeter

— See polarimetry talks
throughout the week
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Don Crabb and Polarized Targets at UVA

o 1990 till now

 UVA polarized Target group ! 2
— along with Jim McCarthy, Donal Day, il
Oscar Rondon Aramayo (and now Dusfin u
Keller)

o« CERN SLAC JLAB FERMILAB

e« Others will cover the science of this
fime better n

?????

« Most important to me for obvious
reasons

LLLLLLLLLLLLLLLLLL
¥ OAK RIDGE | i et

National Laboratory | REACTOR | SOURCE




SLAC and CERN Spin Structure Meosuremem‘s

« 5T, 1K Target (SLAC/HallC/HallA Target) l
- £143, E155,E155x ) L

s
e LOfs of sfudents came out of the fargef s
group from these Experiments
— Tod Averett
- Paul McKee
— Dustin McNulty
— Al Tobias
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« SMC experiment =
- Used SMC farget (still active as Compass Torgef)
— Bettfer discussed by others here (Wednesday)
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JLab Polarzed Target Experiments
 Well covered in previous talk by Chris Keith

o Crabb Style Targets used in 3 of 4 experimental Halls

— 10 polarized target experiments and counting (one scheduled,more
proposed)

— More students on polarized target experiments than can easily be
counted (between Don and Donal)

Hungguo Zhu

Renee Fatemi
Yelena Prok

Chris Harris

Nicholas Kvaltine
KangKang Li Kovacs
Jonathan Mulholland
Jonathan Mellor
James Maxwell

Josh Pierce

..Those are just the people that overlapped with me!
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My Personal Perspective

o | worked for Don from 1999 to 2008
- Undergrauate and Graduate school at UVa

o Polarized Target PostDoc at ORNL

- Main job was to bug Don about
equipment and ideas

o Jobin Jlab Target Group

« Job in ORNL making
polarized fargets

o Collaborated with Don in every
position
o Without Don I:
- Would not be here today
- Would not work in physics
- Would notf have had to organize this workshop...
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Current UVA Activies

e Lofs of Polarized Target work still going on
- Don'’t take my word for if, look at the schedule for tomorrows talks:

A Polarized Target for E1039 (SPINQUEST) at FERMILAB Prof. Donald Crabb
Downtown Holiday [nn 13:40 - 14:00
A New Target Polarization Measurement System for the Fermilab Polarized Drell-Yan SpinQuest Experiment Mikhail Yurov
Downtown Holiday Inn 14:00 - 14:20

Spin-Polarization using Microwave Induced Dynamic Nuclear Polarization Joshua Hoskins

Downtown Holiday [nn 14:20 - 14:40

Thermal Analysis and Simulation of the Superconducting Magnet in the SpinQuest Experiment at Fermilab Zulkaida Akbar

Downtown Holiday Inn 14:40 - 15:00

e In addition to SPINQUEST, development work for Jlab continues
— Tensor Polarization for deuterium
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