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AnekTpuyeckasi U MarHMTHas NonsipU3yemocTun HyknoHa, a and G,
ABNAITCA yHOAAMEHTanbHbIMU XapakTepUCTUKaMn NPOTOHOB 1 HENTPOHOB.
OHK xapakTepu3ylT CNOCOOHOCTb HYKITOHA AedopMMpOoBaTLCH Noa

BO30ENCTBMEM BHELLUHEro 3N1eKTPOMarHUTHOrO Nnossi.

d=aE uM=BB

a = 2 Z ‘ gn EE - Ao = Qp + JANe! :

AG = By + ApS.
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OundbdepeHunanbHoe ceyeHne KOMNTOHOBCKOro paccessHuUs

lo(E.,.0 lo(E. .0 |
{m( )} - {m( - )} o+ O(E
LET S} Powell

S
& (E,\"EE, y
pr= 4rm, \ E, (fic)?
a—+ 0 , a-—0 ;
x {“;f (1 +cos0)? + 22 (1= cos0)?
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Born cross section

a=9-10" fm’

M Aa=0.3-10" fm’

a=17-10" fm’

© Urbana, 1991
O SAL, 1995
® TAPS 2001



[ (89.1£4.9) MeV

80

Counts
|
Counts

60

V. Olmos de Leon et al., Eur. Phys. J. A 10, 207 (2001).



[TpaBuio cymm:
a, + B,= 13.8+/-0.4 [10*fm?]

[lonspu3lyemocms rpomoHa:
a, = 11.9 +/- 0.5(stat) +/- 1.3(syst) +/-0.3(mod)
B, = 1.2 +/- 0.7(stat) +/- 1.3(syst) +/-0.3(mod)
Eur.Phys.J.A10,207 ( Mainz,2001)

[Tonapmn3yemMocTb HEUTPOHA:
a,=12.5 +/-1.8(stat) +/-1.1(syst) +/-1.1(mod)
b,= 2.7 +/-1.8(stat) +/- 1.1(syst) +/-1.1(mod)
Phys.Rev.Lett.88,162301( Mainz,2002)



Kinematics of the experiment

H, D Target

@, = 90° — 6,/2

E, 4 is measured with the help of
the ionization chambers
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Bremsstrahlung facility




Schematic view of the experimental setup
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1 — bremsstrahlung converter, 2 — collimation system, 3 — electron beam dump,
4 — concrete shielding, 5 — hydrogen-filled ionization chambers, 6 —y spectrometers,
7 — collimation system, 8 — position sensitive ionization chamber, Gaussian

quantometer, y beam dump, 9 — y spectrometers



v beam profile




Schematic top-view of the hydrogen-filled
high-pressure ionization chambers
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1, 6 — berillium windows, 2 — cleaning magnets, 3 — ionization chamber to measure
v- scattering on 90°, 4 — berillium windows, 5 — ionization chamber to measure
y- scattering on 130°



High-pressure (90 bar) hydrogen-filled ionization chambers at TUD




Anode-strips geometry (top view)




A signal on the anode of the ionization chamber from a recoil proton
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Schematic view of a 10” x 14” Nal(Tl) spectrometer
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Nal(Tl) spectrometer




E — E correlation

0, =130°
E, =60 MeV

Experiment
—— Theory

50




0,=130°

281 ¢ Ey =60 MeV (S-DALINAC 2006) i
©  Ep=79.3 MeV (S-DALINAC 2007)
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COUNTING RATE INCREASE WITH THE NEW IC CHAMBER

NEW IC OLD IC COUREING RATE

Target length 90 mm 60 mm 1.5

Target width 30 mm 20 mm 1.5

Target height 15 mm 10 mm 1.5

NEW Nal-IC OLD Nal-IC NTING RATE
geomeg‘y geomgtry qggREAS(]E

IC to Nal distance | 60 cm 110 cm 33
Horizontal Be windd 15 cm 10 cm
Vertical Be window | 34 mm 20 mm

TOTAL COUNTING RATE INCREASE ~ 10

YBenuyeHue TOMNLWMUHbI Y-paauaTopa — yBeJinueHne HHTEeHCUBHOCTH Y-TTy4YKa



BEAM TIME ESTIMATION
Minimum scenario:
le=3 PA, Ec.= 60 MeV, T=1000 h (6 weeks)

N,,= 100 000 events, Aa ~ 0.6, AB ~ 0.7 (104 fm3)

Maximum scenario:
le=10 pA, E.= 100 MeV, T=1000 h (6 weeks)

N,,= 1000 000 events, Aa ~ 0.2, AB ~ 0.3 (104 fm3)



Bremsstrahlung spectrum of photons (E =71 MeV)
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Counts / 0.5 MeV
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Cathode-grid-anode geometry of the chambers (side view)

Cathode (-60 kV)
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Cathode (-60 kV)
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17 mm ; '
¢ v Y Grid (-5kV)
y an Anode strip (0 kV)
- Proton track e » Electrons

Maximum drift time is ~ 3.5 ys
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OHepreTnyecknin cnekTp oTOHOB, paccesiHHbIX Ha Marnbli yron.




Drift-time distribution of signals from recoil protons

Distance (mm)
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120 v T v ! v T v T

Chamber 130°
August 2006
ED = 60 MeV
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Drift velocity is ~ 5 mm/us



TEOPUA

HepenaTtuBucrckasa kBapkoBasa Moaenb:
Op=6 104 fm3, Bp=4 104 fm3

KMpa.ﬂbeIe KBAapKoBble MOeJIn.
ap= 8 104 fm3, By = 2 10 fm3

Kupaanble COJINTOHHbIEC MOoAeJIn.
ap= 13 104 fm3, By = —1 10 fm3



Segmented




Veto detector before the Nal spectrometer
to exclude background from electrons ( ~5% )

Veto detector
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1996 r. — npennoxeHne o NpoBeAeHNN KcnepumeHTa B TY[]

1999 .
2000 .
2001 .
2004 .
2006 .
2004 .
2005 .

20006 .

2007 r.

2008 .
2009r.

Ti ICB IKP TUD

npobriemMbl C KaMepown

Fe ICB IKP TUD

1 neHb Habopa AaHHbIX Ha Ny4YKe 3SIeKTPOHOB 1uA
anccepTtauusa Steffen Watzlawik
Ha4yaTo U3roToBSIEHNE KaMepbl Ha 2 yrina paccesaHus

HoBas kamepa B IKP TUD (c 3agepxkomn B 0.5 roga)
Npobnembl CoO CBapKOW U 3rieKTpogamMu

Habop AaHHbIX B TedeHne 1 Hegenu Ha nydke 60 MaB, 3 pA
(HabpaHo okosio 1000 cobbiTni)

Habop AaHHbLIX B TedeHne 3 Hegenb Ha nydke 70 MaB, 1 A
(yckoputenb pabotan HeycTonuneo,HabpaHo okono 250 cobbiTuin)

kannoposka Nal cnekTpomeTpa

auccepTauma O. Eseukn






