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Introduction:
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Polarized bremsstrahlung

— Kinematics and cross section
— Experimental effects
— Realistic modelling and results

Asymmetry of the
*He(7,np) reaction

Summary
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SRC and Asymmetry

Shell model
Z ‘/;j — Z V;"‘V;es
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Approach via exclusive 2N emission
/& 2B currents are sensitiv on SRC
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— measurement of p,., includes correlations
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Ryckebusch: Phys. Lett. B383 (96)

Boato, Giannini: J. Phys. G15 (89) V
Add. evidence: Boffi: Nucl. Phys. A564 (93) NN
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SRC and Asymmetry

Shell model Jastrow Correlation:
Z V;j — Z W‘I‘Wes = fc(r12)
IPM+Korr
1 hard core
ni =
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system +Corr.
SM (Exp.) \
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Approach via exclusive 2N emission
/& 2B currents are sensitiv on SRC
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Photon asymmetry: 3 = Pyo ol

Direct photo absorption:

oy = | ZlB,MEC,IC J(f)|2 )
UOZ - | Zinterference J(:I:f)l

PiP

TOF

o o | < fligg + Jppli > |2
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— measurement of p,., includes correlations

o)L = oo(1 % P, )

Ryckebusch: Phys. Lett. B383 (96)
Boato, Giannini: J. Phys. G15 (89)
Add. evidence:

Boffi: Nucl. Phys. A564 (93)



EXp. Setup TOF nppsB080

7 frames & 8 Sc.
AQ ~ 1sr
® Efficiency 10%

PIP

dE + 4 E layers

AQ ~ 1sr
Tp < 350 MeV

T, < 180 MeV

w
Target

12h operation

TAGGER
352 ch &2 MeV
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rate ~ 106/3
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Bremsstrahlungs Process

Kinematics:
§=q"™(E,) < ¢<26§
qt/q = 10° — pancake

Cross section:
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main contribution:
E || € € (P, q) plane

Lattice radiator (diamond) and Bragg condition ¢

g
~~ additional coherent (polarized) intensity: [ = £42
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Collimation:

(3) Diamant (kol)

gets reduced

not affected
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Experimental Effects

source effect influence
temperature Debye Waller factor  Icon/ Iinc
: beam spot size "fuzzy” collimator T
BD: beam divergence + variation of 8, ¢ x4
: multiple scattering increases BD Tq
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VI

Monte Carlo Simulation (MCB)

Parmeters: . ® [022]
ES (Ey), BS (7.), BD(ty),
MS (t,,(s)) distr.
radiator properties

Brems process
Pe

calc intensity
— lab sys

check collimation

Icoh,inc

—Advantage: ‘precise’, evaluation of each event

Rectangular collimator
same total collimated cross section (tagging efficiency)

w1072 coherent intensity |, -1,
C
a) H H -~ A A ~
5 o6 circular colli 0.12 % 0.7 f"!—““—J ‘;—"*”‘
g _— rect. colli 0 1.5 mm
S ’ S06 L (0.6 mrad)
S 0.1 g
S 0.12 )
3 05 rect. coll
< L
S g 0.08 o 2x4.5mm’
0.4 F
0.08 0.06 [
0.06 0.3 ¢
0.04 ;
0.04 0.2 F
0.02
0.02 0.1
R T R S R S O:A,,x:’f‘ N P T D T
. 50 75 100125150175200225250275 300
photon azimuthal angle
photon energy [MeV]
PiP

TOF



VII

Approximative Analytical Calculation (ANB)

Approximations

e 2d transversal distributions — spherical symmetrical

e mean multiple scattering distribution: &,, (Moliére therory)

e ‘total’ electron divergence (ED): o7, = &2 + ogp

e — [ s [ w(®e)I™ ) Cepl®

Improvements (ANB,MCB < Géttingen)

e Hubbells xsec: better Z, x, 9. dependence JAP 30/7(59)981

e ¢ contrib. more exact: Z, x, Eg dependent Mathew, Owens
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Results

MAMI 220

crystal intensity [T]

*He(7,2N) @ MAMI:

Diamond-yield compared
to total crystal intensity :
for kg = 220,350 MeV " .
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Asymmetry A:

Polarisation ‘He
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‘He/!'2C Photon Asymmetry in Comparison

Low E., :
El dominant — X pos

E,

E., > m threshold :
A excitation ~~
M1 dominant — 3. neg

12C(v,pn)'°B (p-shell)?
Op = 0n = 90°  (Ryckebusch)
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Summary

improved bremsstrahl description

for different radiators and collimators due to the
use of Hubbells cross section and a more exact
calculation of the electron contribution.

two codes:
ANB approximative but fast
MCB slow but ‘exact’
|PMCB — PANB| 5 2%, ANB =~ 200 faster

reliable prediction of the polarisation over a wide
photon energy range, with systematic error less
than 3%

small contribution from photon polarisation
to systematic error of asymmetries

Promising results from the asymmetry
measurement of “He (¥,np)
Additional information on SRC
from *He(¥,pp)
= comparison with theory essential
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