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IMPACT OF COULOMB SCATTERING IN RADIATOR WIRE ON BREMSSTRAHLUNG
GAMMA RAY IN AN ELECTRON STORAGE RING
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Abstract

Bremsstrahlung gamma rays at GeV region are produced by inserting a carbon wire into an electron storage ring for
Nuclear Physics experiments at Research Center of Electron Photon Science, Tohoku University. The measured gamma
ray profiles were inconsistent with the predicted one based on the beam emittance in the ring. Coulomb scattering from
the carbon wire would affect the transverse distribution of electrons in the ring. In this paper, we report the impact of
Coulomb scattering from the target wire on Bremsstrahlung gamma ray and compare the profile of the gamma ray to the
measured one.

) ZIZT kEEEDE O R X — x (IBEAE
1. [FLC&HIC X=Y0. Z (MENDJETFEZ(=6). E (IAHET O
SRR OB e o ¥ — T BT SRy T EEIRBEE T O 3L X —ERT, 5U

CIRIEH— R T A YR EALCHBE S~ (DTO M)
AR L. GeV HEIKOW 2 KL L R 7235
CRIALTOSD, BB~ ROTa T 741 A
BETIE. T 70 v 2 2L TFHlEN :(W?J

YA RV BRERT B E—2H A AREH M(x)

Shiz, FRE LTI Vm—HF LD —a L BELR
E— LB ELZ TWAIENEZONDDTE

2EE) | 1110 +1)

ThbH, 1GeV fHir @ﬁﬁ%%@ﬁf ﬁiﬁm#

DAKAEFAMT 2. o Figure 1 X 5& 5, Flgure 1LIZHD LI
. : T
%i‘éfﬁ!i%ﬂjfz/& DEFERY /7(BST )
VINNI =R T (T =—H, £ 11 27
aBNEE—LTA AL TETE— A k e & BremssTable0.6GeV
B TEBZOHEBHRN /LN T o~ #a R N 5 1 !
HE—LTAUR2RKD LM, T DERT S~ ;
MIIXBEE T2 & 5252 & TR AF—DE#RIL
PMThhTng, = @ Tkt S GeV fHI D T ER
~ M R RERE IO TV D, ;
B i OISy BT FE d o/ dikdx 1% Schiff (2 &> T L
HEz b Tn5E, z “
o _47*( & Vx| 16°E (B, +E) TS
dkdx 137 k (x2 + 1)4 Eo (x2 +1)2 Eo2 i ] otius 0[501 oz:utueznz
2 2 2 scattering anglelra]
R LA e | o
(x2 +1fE2 (¥ +1) E, Figure 1: Angular distribution of Bremsstrahlung gamma
(1) ray from the 1.3GeV circulating electrons. The red, blue,

green show the gamma ray energies of 0.8, 1.0, 1.2 GeV,
respectively. Each intensity is normalized so that the
" muto@Ins.tohoku.ac.jp maximum should be 1.

-391 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015 WEP003

—Ji. BERY TP OEFE—LONRT A—ZT

Table 1 ITF & D DM,
Table 1: Parameter of the Electron Beam in the BST Ring
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Figure 2: Measured gamma ray profile @20m downstream.
(a)Gamma ray profile, (b)Horizontal distribution, (c)
Vertical distribution.
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Figure 3: Survival ratio of scattering electrons in a turn.
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Figure 4: Profile and phase spaces of recirculating electron
at the radiator position after Coulomb scattering. (a) profile,
(b) vertical phase space, (c) horizontal phase space.
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Figure 5: Number of turns for coming to the radiator again
after scattering.
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Figure 6: Gamma ray beam envelope after radiator. The
red: horizontal size, the blue: vertical size.
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Figure 7: Calculated gamma ray profile at 20 m
downstream from the radiator.
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