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Fig. 1. Schematic diagram of MMLS.
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Fig. 2. Sketch of the device applicable to MMLS.
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Fig. 3. Algorithm of computation of electron beam

incidence angles.
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Fig. 4. Assembly section of incidence angles mea-
surement device: 1, stainless steel anode (collimating
plate); 2, installed module body of alveolate methyl-
methacrylate (PMMA); 3, collimating hole of V shape;
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3.2 SKILER

EH FL AR SR A 0 S R OB R R A
BiE 51) 90 ] A (%) ROV 5 B2 1) — M R A SR PR
OE AT I — S E s DO g5 R B R, [
€ TR SR O B i) =R i ot TS L A= T
MAFESS R4, AR A, RIAAAE]. H
FHILI I 28 ns HUAHEAA, 58 ns 7e 47 $ili 4 4k ok
§59. FEERASPEZVE N, BT AR A BN, W

S5 3% 40 AR D 8 55 A VR 5 1A R 3
W, WE T AFEE, KK 0.05, 0.25, 0.40 F
0.60 mm. %+ 7 (0 mm, 0°), (25 mm, 135°),

245203-3


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 ZF R Acta Phys. Sin.

Vol. 64, No. 24 (2015) 245203

(36 mm, 270°) =>4 A7 B 34T NG A i
AN B 51 4 5 R T I AT AR IR e 5 14, FE B 0k
PR EAE R ZWA, WE S (a) fiw. L8N E
33N T A [F I Z0AS [F] g B 3 e AN R R RO
FES 28 B TAUCE BER KT 400 keV [ HLT
A feiE 1L 0.60 mm JE Gk Fr, 1564 36—65 ns
[ B REAT 00T, kMR 2, B ns N — BT EAT
o B HR, QI R L, N — I (A BN S

|
—
O
N \
T A
N
/
e |
|
[
|

& 72 mm
p 14 mm
|
I [
7‘|\ ™
Py Yany
l}._ ‘J
[ov I
%)
i \_I//
& 50 mm
$ 100 mm

MY, 36 — 40 ns
41 — 45 ns
46 — 50 ns

51 — 55 ns
[l 56 — 60 ns
- 61 — 65 ns

)

/)

00 7%

60 56,{{//////////,,;;
40

() FL T SR A BB IR, TR B 3 S X N R LAAS [F] £
FE NG g S v 4 b JE R R ek 1) 32 5 R E R
. RisNEHE, f A 5 R HUe ) B
0°—4°, 5°—9° N FFEMER 0 A, R RE 3 E
w7 N A o0 A Matlab i SRR 7, 1545 54
Bl 5 (b)—(d) Fras. B NS A o0 A b B )3
A S50 BT R U AR R 2 Ae B KAE /N
T 5%, “FEmZER /N T 3%.

DN, 36 — 40 us
-41—45 ns

50 -46f50 ns
51 — 55 ns

40 M 56 — 60 ns
- 61 — 65 ns

M 36 — 40 ns
41 — 45 ns
#8846 — 50 ns
51 —55 ns
(Il 56 — 60 ns
i1 —o65ns

5 NSRS R (a) PHMRFETER R BRI AL E; (b) FEFEC 25 mm (BEF A) AE NS Ff 2341 7s B
(c) FHAREEC (KF 51 B) AL NS Ao i B (d) $ETIAYE (B4 C) AL L3RG 0 A
Fig. 5. Results of incidence angles measurement: (a) Position of Faraday cup array; (b) incidence angles on

the position of array A; (c) incidence angles on the position of array B; (d) incidence angles on the position

of array C.
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Fig. 6. (color online) Simulation results of electron beam incidence angles: (a) Waveforms of diode voltage

and current; (b) simulation result of incidence angles on the position of array Aj; (c) simulation result of

incidence angles on the position of array B; (d) simulation result of incidence angles on the position of array

C; Speed mode (b) 500, (c) 30, (d) off.
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A method of measuring the incidence angle of intense
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(Northwest Institute of Nuclear Technology, Xi’an 710024, China)

( Received 28 March 2015; revised manuscript received 24 July 2015 )

Abstract

In recent years, a great many of effect data obtained from the high current pulsed electron beam play an impor-
tant role in the studying of X-ray thermal-mechanical effects. Energy deposition profile is the criterion to measure the
equivalence of thermal-mechanical effects between high-current electron beam and X-rays. To adjust the energy deposi-
tion profiles to improve the equivalence of the simulations of X-ray and thermal-mechanical effect, the intense electron
beam energy deposition profile measurement should be studied. Two-dimensional distribution measurement which is an
important part of the energy deposition profile is to obtain a two-dimension (7, #) incidence angle distribution. A new
method of measuring the incidence angle based on small Faraday cup array covered with aluminum films, called modified
multi-layer stacking, is presented in this paper. With the help of the filtered Faraday cups, the transmission fraction of
the electron beam confined at a specific position and time is stored. Two-dimension incidence angle distribution on the
anode target that changes over the working time is obtained with these transmission fractions by computer calculation.
The result indicates that the two-dimension incidence angle distribution has a close relationship with the pinch of the
beam. The electrons tend to move vertically to the equipotential line when the diode is under Child-Langmuir flow, then
they hit the target in a small angle range (<40°). When the beam starts to pinch, as a consequence of the E x B drift,
the trajectory of the electrons becomes a slanted helix with pitch changing. The incidence angle then increases to about

60° from small angle.

Keywords: intense electron beam, incidence angle, measurement method, Faraday cup array
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