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(A) Ballistic flow of polarized gas, crossing the fast
(electron/ion) beam:
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eBallistic flow

from Atomic Beam Source H, D

Storage Cell proposed
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M.D. Barker et al, Proc. Santa Fe 1980. AIP Conf. Proc.
80 (1981) p.931

SPIN2002 E.Steffens - Univ. of Erlangen-
Niirnberg
L]




el Design: Reay

Minimum aperture allowed
by machine optics for high
density: t~ 1/}

Maximum length compa-
tible with tracking detector

Thin walls with coating for
minimum recombination
and depolarization

Cooling of cell wall?
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esign: HER

Cell optimized for operation in
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s of Polarized Ga

high density at
interaction point

high flow rate into cell
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B, = 50.7 mT

Atomic
heam

with Pe
and Pz

Dissociator with  Sextupole RF transitions
cold nozzle and rmagnets for far interchange of
beam forming spin-dependent  hfs populations
spstem facussing

SPIN2002 E.Steffens - Univ. of Erlangen-

Niirnberg
L]

¢ Beam Develo

Production of a cold atomic beam
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Beam Sudies a1

HERMES test bench

dissoclator

skimmer
chamber

New: Simulations for realistic geometry performed with
DSMC program of G.A. Bird and compared with
measurements (see PSTO1 and talk A.Nass this afternoon).

Right: Result of DSMC calculation, showing density distri-
bution during expansion and collimation. Measured and
calculated velocities agree on the few% level.

Found unsuccessful: Carrier Jet method
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V.G. Luppov et al: Status of the Michigan Ultra-
Cold Polarized Hydrogen Jet Target. Proc.
PSTO01, Nashville, IN 2001, World Scient. p. 32
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the Laser-Driven §

Basic idea: employ the high

potassium ampoule

/ circularly polarized laser
magnetic
holding field

[ = " storage cell o)
t T - U

Taken from MIT group working on LDS target

Main difficulty: to keep a high dissociation
fraction at the exit of the pumping cell and
within the target cell (long-term stability). The
presence of molecules dilutes the atom
polarization.

Quality factor: ( o = dissociation fraction)
QF =t P, 2=t P2 0?
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y and Curren

Proposed in 1984 for internal target v
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F Current Resuls

Emphasis on Diagnostics

SPIN2002 E.Steffens - Univ. of Erlangen-

Niirnberg
L] L]

et Potaimet

 Task is to detect the polarization

e Measurement of abso-
lute target polarization
by scattering of beam
particles with known
analyzing power ->

P. monitor sufficient for
setting up

» No calibrated reaction
of beam and target par-
ticles with enough statis-
tics like in electron DIS:
absolute target polari-
metry required!
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ES Target Polari

» Breit-Rabi Polarimeter (BRP) for measurement of substate

P,., =0o,[o + (1- o,)B] P *HERMES chopper
2N ° [ r ( r)ﬁ] z Polarimeter sexp. magn. syst. 2}
a,, from source and target chamber o

R be :
o, from recombination in cell: TGA am blockel
o, = T C, detector (QMS) ' G
‘/,&w"‘

B is the relative nucl. pol. of molecules chopper_ 7>

from recombination of pol. atoms

P, is the atom polarization seen by the
beam:

;
= P.BRP beam shutter
P,=PSC, \
C, and G, are correction factors calcula- y extension tube

ted by MC simulations (no assumptions) sample tube
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IES Target Polarimetery /(7

* Continuous effort needed to

E P, injected E P, injected

7

numbers N;

(top) and el.

and nucl. pol.

for different

injections as

function of B
P, imjerwd:
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bt ot Operath

SPIN2002 E.Steffens - Univ. of Erlangen-

Niirnberg
L] L]

Target at COSY

» Detector optimized for the study of pp elastic

COSY Beam

RF Transition

Permancnt
Gus Cooled  Permanent 6-pole Magnet
et Norzle  fepole Magneis Qums

Dissociator RF Transition
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Carget at the U

* Operational since 1993, first for
H, and recently also for D atoms

a = feed tube with cell, b = 6-poles, c = rf
transition, d = recoil detector, e = flip and
correction coils, f = detector, g = dissociator
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*8 Experiment working since mid-80s: electron

*Measured target polarization of P, = 0.40 seems
affected by recombination, improv. in progress

*Future plans include study of n° electro product.

and to use a deuterium Jet as pol. electron target

for measuring the electron beam polarization
Status of the DEUTERON target: see Proceed. PSTO1, p.62
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ES Target at HERA

In 1995 successfully opera-

q (10" atoms/s)

T,

nozde

Qy), (mbarl/s)

100 120 140 160 180
Toveae

SPIN2002 E.Steffens - Univ. of Erlangen-
Niirnberg
L] L]

8/30 2002

Transverse
target
magnet, see
talk by
D.Reggiani
this
afternoon,
session 8

HERMES ABS:
dependance on
flow rate and
nozzle temp.

Interesting
finding: there
is a consider-
able ballistic
molecule
fraction in the
beam! See
talk by A.Nass
this afternoon
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* No polarization standard available for RHIC proton beams
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® Target based on former

BLAST o
Detector S

Target
.
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onclusions and O

PINTEX
HERMES
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