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Gener al aspects
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Gener al aspects

Measurement of a polarization observable A
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GDH -sumrule @ ELSA / MAMI

» 47 - detector
 longituninal polarized protons (neutrons)

MAMI : 140- 800 MeV
ELSA: 750-3000 MeV
MAMI: 140 - 800 MeV

GDH -sumrule @ EL SA

The ‘Bonn’ electron stretcher accelerator ELSA
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The Mainz microtron MAMI
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GDH -sumrule @ ELSA / MAM|

conservation of the helicity in the bremsstrahl process

Polarization in ELSA
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GDH -sumrule @ ELSA / MAMI

‘4r detection systems’ (Bonn/Mainz 1998 — 2003)
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GDH-detector @ EL SA

GDH - Frozen Spin Target (LAFST)
F S

Longitudinal polarized nucleons

Circular polarized tagged photons (107 y/s)

» optimize P and AQ for a 4n detection system




GDH - Frozen Spin Target (LAFST)

‘measurement of the GDH sum rule’ (Bonn/Mainz 1998 — 2003)

polarizing mode

polarizing magnet B, = 6.5 Tesla (SACLAY)

horizonta dilution refrigerator (55 mK) datataki ng (frozen Spl n) mode
with internal ‘holding coil’ (0.42T)

MWPCs

a
=0 miDAS

detector system -

GDH - Frozen Spin Target (LAFST)

GDH — frozen spin target (internal superconducting ‘holding coil’)

Copper carrier
superconducting coil

current leads

NG

heat exchanger

NbTi-wire : @100um
44 mm, | = 120 mm, N = 4000
d=0.7mm

reliableoperationat B, =044 T @ 11.5A, T <1.2K
NIM A 356 (1995) 111, NIM A 418 (1998) 233




GDH - Frozen Spin Target (LAFST)
‘measurement of the GDH sum rule’ (Bonn/Mainz 1998 —2003)

design and set-up : polariz
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GDH - Frozen Spin Target (LAFST)

GDH — frozen spin target (polarization behavior of butanol)
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GDH - Frozen Spin Target (LAFST)

GDH — frozen spin target (relaxation times t(T) of butanol)
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GDH - Frozen Spin Target (LAFST)

GDH — frozen spin target (relaxation times t(T) of butanol)
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GDH - Frozen Spin Target (LAFST)

GDH - frozen spin target (polarization behavior of 6LiD)
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GDH - Frozen Spin Target (LAFST)

GDH — frozen spin target (relaxation times t(B) of butanol and 6LiD)

Relaxation time

= Butanol T~63mK
®  Butanol T~85mK
B 6LiD T~85mK

t(but) ~ 220 h @ 85 mk
1(6LiD) ~ 1000 h @ 85 mk

\TD\ - 63.7%
o Bonn "01-"02

'holding field'

GDH - Frozen Spin Target (LAFST)

GDH — frozen spin target (polarization behavior of d-butanol)
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GDH - Frozen Spin Target (LAFST)

GDH — frozen spin target (relaxation times t(B) of d-butanol)

D-butanol (trityl-complex) | |
—— D-butanol (porphyrexide)

| (d-but) ~ 180h @ T < 85 mk |
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GDH - sum rule @ EL SA (2002)
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GDH — sum rule @ MAMI (2003)
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GDH -sumrule @ ELSA / MAM|

Cross section difference off the proton
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GDH -sumrule @ ELSA / MAMI

Cross section difference off the neutron / deuteron
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GDH - Frozen Spin Target (LAFST)

Future experiments with the GDH — Frozen Spin Target @ ELSA
Crystal Barrel detector (EL SA / Bonn)

* ~1280 individual CsI crystals

* 60 BaF, crystalsin forward direction
» central tracking by ,inner detector*

» high resolution photon detgiHEHSE

wrreal/virtual photon production,
baryon spectroscopy, meson production
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GDH - Frozen Spin Target (LAFST)

Spectr oscopy of baryon resonances with CB@EL SA 2005

GDH - Frozen Spin Target (LAFST)

Spectr oscopy of baryon resonances with CB@EL SA 2005
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GDH - Frozen Spin Target (LAFST)

‘limitations of the frozen spin principle

‘Frozen Spin Target’ : good angular acceptance (~ 47)
moderate luminosity L ~ 10%%/cm?s (N ~ 107/s)
no electron scattering experiments
moderate mean polarization
moderate beam time efficiency

Scope : combine both concepts

‘4m - continuous mode’ target : good angular acceptance (~ 47)
high luminosity L ~ 10%3/cm?s (N = 10'/s)
high mean polarization
Good beam time efficiency

New concepts

‘4m continuous mode target’

quuig helium from the still . . .
internal polarizing magnet

/

target - ~

44 mm, | ~160 mm,d <1.5mm
goal : B, ~2.5Teda, AB/B ~ 10
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New concepts

‘4m continuous mode target’

* wire-& : 0.2 mm
* N =2032
» thickness of the coil : 1.33 mm
B, =15Teda@|,=80A @4.2K
inthe GDH — cryostat : 1, ~40A = B, ~ 0.8 Tesa
Problem :current leads (cryostat design!!!)

New concepts

‘4m continuous mode target’

| = Polarization build-up @ 1.8 T|

~ 65%

‘ Pmean‘ LAFST

[Tbeam/ Ttotal lAFSI' <08 )
N, ~10"/sec / DNP @50GHz

|| ~ 65% — 70%
Tbeam/Ttotal ~1
4 Ngoo, 107 /seC

Time [hours]
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‘4t continuous mode target’
combined “He-evaporation / He/*He dilution refrigerator

new horizontal dilution cryostat with avariable internal magnet sygien

‘4t continuous mode target’
combined “He-evaporation / He/*He dilution refrigerator

17



‘4t continuous mode target’
combined “He-evaporation / He/*He dilution refrigerator

Conclusions

) 1
measuring time

* GDH-frozen spin target (LAFST) is a reliable tool for double
polarization experiments with CB@ELSA

component design
magnets, refrigerator

* ‘4 — continuous mode target’

- ‘high luminosity, large acceptance’ polarized solid state target
- internal polarizing magnet

* New dilution refrigerator for ELSA experiments is under
construction
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GDH -sumrule @ ELSA / MAMI
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