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Neutron pulse speciality produced by chop disk
LI Xin-xi, WANG Yan, HUANG Chao-giang, CHEN Bo
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Abstract; In order to improve the neutron chopper design, the structural models of a single-chop-disk
and an opposite rotate double-chop-disk were established. According to corresponding physical param-
eters, the neutron pulses formed by the single-chop-disk and the double-chop-disk were simulated by
internationally popular Mcstas software respectively, and the influence curves of physical parameters
on the pulses from the chop-chop- disks were obtained. Then, advantages and disadvantages of the
neutron pulses generated by the single-chop-disk and the double disk were discussed. The discussion
also refered to the influence of objective physical factors on the errors of neutron pulses generated by
the single-chop-disk and the double-chop-disk. Considering the practical application, it suggests that
the second cut width of the window in the double-chop-disk should be less than 34 mm in specific
physical parameters. The results can provide the reference and theoretical support for optimizing de-
sign and manufacturing of choppers.
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Fig. 1 Sketch map of single-chop-disk frame
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ECER o EmAOMLK L2 30 fLAH 2
R/mm h/mm w, /mm w/ (r/min) ¢/’
250 50 4 2 100 0

4 TR IE E oM

4.1 BIFE~EREKA

Bt T BT R UL 7 AR Y R 25 BR S T A
Y BE S OA B 1) — BB R 25 A R AN A R T A
AT 5 7 27 /9 RUSE 2 18] 4 DC S o2 7™ 2R Bk b 22
g — A 7 Ca) gy T AR T AU Dk e A S

BTt

JEFE Bt

(a) PRI L4544
(a) Single-chop-disk frame

SRSV Spa— -

(=
~
~
o
~

(b) ¥y i) 72
(b) Chop processing
7 B R S R G
Fig. 7 Sketch map of single-chop-disk frame and

chop process
Frp 5 By BER R B, SEPR A, AR

SR TR Y 5 B R T Mk i i B 00 SE R
ok e L 9 1A A AR RO AR 45 R G 1R



2116 e K TR

51T &

T(h) R, B e Bl B Bk &8 B 98 AR A
S AR 2R B B K TE R w A AR ea
BOR BT R 1R A0 T NS U Y e
JEBT T 2o ik oy 48 5% 2l IR K wo BT i I ]
to-te WFIA]BE g Bt 456 Bk b B 2 22 ¥ B 0T A P T
SRV A IS (] AR AR S Y i 5K — S ok o T 28 Y
o R T B 7 11 B R R R T Y K b A A
WA R TR S E IR w 5
JEEAS — B0 DT 7 AR I T] 22 2 s ten=12c —tn

Xf T 2 B RAT IR ) A A IO A B i
I P o BT R 20k R

M A
A tTor

s Ar B s Bk ol s 1) s 2voe D T TROEI R
i s I

HI T 2o 1 H R [ AN AE 19 LI P 1 B
U g PR U 73 B IR T B D5 A 1) ik o g 1]
Jok S IR 8 /N BBk T B B 7 1SR A RN B
BEHEEAE A 5 08 B 1A B £ 00 Ik o i ] A
EEPHR T F

, @Y

At= , 2)

FUIRZEM A F 22l THIE B g kb
F14) 76 oy o T 2 A ] 1) 5 S B B g T B 1 b R AT
i8] 5 d S A TR R AR RS A 1Y I ) i
%

TE I 8] - PH B 1) — 4E AL AR RN R T i Bl ]
R AR

t(zx)=caz+1t(0) , (€))
KF.e=m,/h=2527.77 ps/nm » m, =z EP K
FA A ¢ B 2B .

BT R K P 0 AR R 22 E O B T ko
Ml . I 7(h) AT LE 0 B 2077 A
ke PR e B 20 I o A AL 3
ARy AR .t ) Rl TR 4G
Z0 ¢ CO) WA TR) » AT AT I [B] AN [ o X T I
KA TR 0 2GS o BEZIHEA L AR
B TR i 1) B[] 2 AN [8) 1) A Ak BRI )

PN AR 2 (3D S 38 dy AT I 18] 9 2 IS Y
AR DA L BT R B E R 2E . ke ]
A R DR 22 AT AR B A DL SR S A R RO
VUPE b 2525 g RO R BRI 25 . i T A
T IR 9 A L B 2 I F T A R
(8] 22 2c b PR SR AR NS S A% 28 L il T RUE EL 8D
i H A BT R SR T R T AR O i 1 R A B
T A A IE]
4.2 @ WETE T E R Rk H

P 8 45 Hh BRy ot S5 i) e e XU 5 B A6 A 7] i
B N EE . B a-g 0GR T T Hr A T
AN TR IS 220 f W 18] 5 A a-g o2 — A A ST PR 3 2o A
BEx HA 58 4 AR R 9k vb e 5 B B A5 B0A LAH
ZEW I 7E a-d 2 FE R, o7 REAE A RUEL % 11
AT HIK . i R T RO A RE A B
k.

e-f-g-a

Neutrons —F

P8 I i) JE e X o 1 47 28 A A () ik U ) 7 T I
Fig. 8 Sketch map of opposite rotate double-chop-

disk for different moments

B X B — R B AL R TR U ] B

Jad WS Sy 2L 0]
t,=ce A+ d. )
TE ¢ W] PN 3 B i AR & ] R 3U5R

r=w*R-1t, (5

B9 25t 1A R K i v 7 AE e I TR Y 2R

TR R EE Y . B IR A dogra bR

Y TR A 1 v AT B S, R 5 —

AT T B I8 5 AT A IR 3 A % T B

W B O S R Te TG A A Y X T
O i ) 7 A R 1 — A B R



B AT A R Tk R T 2117

14+ o
12}
10} =

x/mm

[ )
%

02 04 06 08 10 12 14
A/nm
B9 R B R FFE ¢ B ) P98 i a5 ol i BE
Fig. 9 Rotational distance of different wavelength

neutrons in ¢,

TE LIRS rp L % T ) 20 1k B R T RO
QU S NEUE U U TV @Y N T G N
S5 R SROUA ) I 3+ A X Y R D P T R R —
6 i B B — 2B X T RUT A 58 2 — B K
AL N TR R MR AR i T EEA ST
T A 22 AN TR o FT AR5 AN () o AR 3 R 5 3 RE 77
OB 6 DT R 22 B 23 AT A B A XoF T B
LRSS S SN PR s e ) > 2 i )
TR R P Ol RO A T A 5K A T i
THA LERT— 37 85K A K i B 2 A Bk
LNITE L U S i Bu s

5 #X54®

HR K e SR PR SRR 4 A R AT (]
EENIRTFEN TAAAMREZMALE L. &
SCHE A B BB 5 5 00U k7 AR K e g B
FI I Mestas B2 5 BCAF 08 A 1] 4 31 2 B0 ik oh
e 87 2R 9 TR Tk b R S RO AR PR EAT TR
SRR T S AR AR ) I B %) P AR
BT RLRN Al BE R IR 22 HEAT 1 BB 0T .

H Tk o B B A S R LR R I 2
Ca) FHIET 4 H B TH 5 45 2R Fe B8l LA i AR X
XU B » #7380 o fELIT 5 T Pk
I Dy A B A S0 1 I B T AR SR I A AT
oK F— R 9 B A Bt R AT AL 4 IS O . ik
I ESF [ e A PR R R 2 o K o i 1 K A A

W& .

S ) U 7 AR 0 P Bk e R a1 4 3
AR UL 1Y R w, 19 98 B AT LASE K e o 0
1 3 AR A S G B St 3 K L 2 o, 1Y B
R — 7 A B I o o oI A R T K.
5 LA . SRy 1 AT AR b R A T SR A
RSB - Bk 2T 4 B AT i b 4 e O )
(1 B B FL S B F v s v 7 0 A8 el b RO
MU Ry TR UE A B3R B B S R RE
W S RO B 0T L R A SR L o T
W AT — R . AL e T 1] R
AT RE TC B T b /N 3 A [ A A — o Al AL A T
MR, &6 45t 1 ok o g HE LA ] B A
PER BT SR R . 45 R 3R W 18 R UL ) . mT
DAUBR /N R KI5 3 465 5 D6 A4k o B BT R T
AT ) B — THT 7 55 A R 0 A 0 S T 2 v
YL AR A TR] B, DT T v R bk e R
P G T 2 e Gl o) QUINASA S i VA
R A e B B A 18 I S o ZE AR T I T LY R
Hh SR M AR G R R B £ % &
YR AN Tt Z2 M5 o OISR EE . FE T 1 TR A A
[] P 7 0 T %k B 2y A RN 5 XU B o A [ 1 7 4%
SRS EAT A8 AT A e ok v B[] i % 98 K 43 9%
AL LR . B 5 B R TUAS Dy T AU A
YIS E LT LA (D) R4
BUAR R T Y m] e B0 [ B L ] R b 45 % 5 (2)
S 4 e s SR R o, R o5 (3) 3k
T 2 10 T A

HRAE S AT SRR 53 25 1 vf Sk AT B )
H ke 7 A 2T A 0 R A TR R ik — A B
RS %,

AR SO AT I ] AR 2 RO A O
BT R B R A ZEOR B TRAT I ) A S
ST AN AR 8 — AN B R0 e 2 b 1 i B A
it 2K SR FH AL 25 R S5 16 e e O 2 48 TRk B
PRFPEBEAT BT 5 . ARAS T BT AN S ) e A%



2118 P o

K% 142

51T &

KU 4577 AR 9 HR 3 SROIAL I i i 2 R A RECRE A 5%
YIBE SR BB R . 0 IR R AT T
WRESIHIRIS o AR R BT BT A R Tl
{ELRK whis 22 FUC L iR ZEAE BT EAS B i BR . 57 1)
JiRe e ALK 7™ A 1) R SRR DL ML B 5

S E 3k

[1] van WEIl A A. Double-disk chopper for neutron
time-of-flight experiments [ J]. Physica B, 1992,
180-181:959-961.

[2] MUTKA H. Focussing momochromator-fermi-
chopper time-of-flight[ J]. Physica B, 1992,180-
181:929-931.

[3] KEARLEY G J. Time focussing with multi-slit disk
choppers: a future spectrometer[ J]. Physica B,
1992,180-181:911-913.

[4] STUNAULT A, ANDERSEN K H, BLANC Y, et
al.. Time-of-flight spectroscopy: energy calibra-
tion and consistency check[J]. Physica B, 1992,
180-181:926-928.

[5] LECHNER R E. Optimization of the chopper sys-
tem for the cold-neutron time-of-flight spectrome-
ter NEAT at the HMI, Berlin[J]. Physica B,
1992,180-181:973-977.

[6] CLEMENS D, GROSS P, KELLER P, ef al..
AMOR-the versatile reflectometer at SINQ[ J .
Physica B, 2000,276-278:140-141.

[7] OTTF, MENELLE A. Refocus:A new concept for
a very high flux neutron reflectometer[ J]. Nucl.
Instrum. Methods A , 2008,586:23-30.

[8] PENFOLD J. Instrumentation for neutron reflec-
tivity[J]. Physica B,1991,173.1-10.

[9] CLEMENSD. Conceptionl design of a flexible neu-
tron reflectometer at *SINQ’ [J]. Physica B,
1996, 221.507-513.

[10] PLOMP J, de HAAN V O,DALGLIESH R M.et
al.. Time-of-flight spin-echo small-angle neutron
measurements[J . Physica B, 2007,397:76-78.

[11] MENELLE A. Upgrade of the time-of-flight ref-

B AR R PRI Y L BR T DR R 22 L Bk rh iR 22
JIN o R TS 1) T A R R BT I L 2R T A
FRER A R 7EAS B af 34 mm 1 [ Pk $%. 5 17)
Ji@ e XOUASE: PTG R LA R 0 R R Y
THri AT F K

lectometer at LLB[J]. Physica B, 2004,350:767-
769.

[12] van WEIl A A,FREDRIKZE H. On the resolution
and intensity of a time-of-flight neutron reflecto-
meter[J]. Physica B, 2005,357:204-207.

[13] WEBSTER J, HOLT S, DALGLIESH R. Inter
the chemical interfaces reflectometer on target sta-
tion2at ISIS [J]. Physica B, 2006,386-386:1164-
1166.

[14] KAMPMANN R, SEILLER M H, KUDRYASH-
OV V.etal.. Horizontal ToF-neutron reflectome-
ter REFSANS at FRM-II Munich/Germany: First
tests and status[ J]. Physica B, 2006, 386-386;
1161-1163.

[15] van de KRUIJS R W E,de BLOIS J. Fast Two-di-
mensional position-sensitive detection of neutrons
in a time-of-flight reflectometer [ J]. Nucl. In-
strum. Methods A 5 2002, 482.347-354.

[16] FsA-F. B bt 51 3 P F M3 A

#ALAF L (D], b a5t B [ R 7 /8 R 2 BT 5% B
2003.7-8 .
GUO L P. Simulation and optimization on neu-
tron scattering instruments at China advanced re-
search reactor [D]. Beijing: China Institute of A-
tomic Energy, 2003:7-8. (in Chinese)

[17] LEFMANN K, NIELSEN K. Mcstas, a general

soflware package for neutron ray-tracing simula-
tions[ J]. Neutron News ,1999,10(3) :22-23.

(18] Far&. .k 9k, £ &, F. QUELHT i & i BT 510
LT, #H AR 2008,31(5) :392-395.

LI X X, HUANG CH Q, WANG Y, et al.. De-
sign and optimization of a double-disk chopper[]J].

Nucl. tech. , 2008, 31(5):392-395. (in Chinese)



oM

B AT A R Tk R T 2119

EER N

ZEFEA976—) . B R 2% A, B
WFSE B, 2000 4R F I B U 3 K 2% 3 2
2407, 2003 4 F U IR 2 IR A 2
7, B AE HP [ TR BB 5T e 4 4 B S
A 2E 5T T AR, BN P 7 R4
AR AP, E-mail: hkllxx@ si-

na. com

E OHA983 ). B IR IKRE RN
FLIE) B 2006 4R T b A2 0 OR AR
2o TR i AR BT O B
Yy 5 Ao B AR BN E T
B AR T b B9 AF 5T . E-mail : wan-
gyan3591@163. com

FHER1981—), B, S AT, B
WFFT 5L, 2003 47 F PO JI| K 2% 3% 2+ 2F
47,2006 4F F v [ T 72 9 2 BF 5% B 3R
A2 A, BUAE v [ AR A B 5T B
Y5 b 0 g BT TAE, BN E T
WO B AR R 58 . E-mail: C.
Q. Huang@163. com

BR i C1958—), 55, pu il kR A L 1+
Ja S WRIE A T A A T, 1988 4R F
BB S IR A 2 4, 1998 45 F Y
DK AR 2 07, BUAE o [ TR
WFoE BEAZ P 3R 5 1k 2= R 5 o AR, %
WEH U AR SR M. E-

mail; chenbo_58(@ yahoo. com. cn

o FHmE
TTHEHREMFWERZRSHN

B 6 [ R AW
ChRETI A% BHEFLLNELBHLN AL % /KE 150001

R T4 R R G R AU A (LI A AR S AR AT SR 06 BRE I A5 3R 6 R 8 T SRR T R A G e RO
B ARV RS /N AU B 1 ORI B A OG R R = R e R R AT TR o3 A . o A i AR DA L
TG0 12 Dy B LAt B Ao Oy TR 0 U A MR e 119 T S PR ARG 5 . A 2 SR R T =Rl iy [
BTSRRI I AR B AR R B ARORI UL 5 B 10 IR/ 8 308 IO 2 (3 0 BE S e ok . (] L
X A ST AR AR A S O BRIV A5 3R R 7 S 5 v B 4 AR AR RN 7 RN AT T AR B e AR AR R
7y 51 pixel X 51 pixel, & 81 H B e R/ 3 pixel X3 pixel, 5 1 HI 16 -4 & B A A7 G E BT AR AR
(131 pixel X 131 pixeD) A HCEE 48 A e A B T 55 I 1) 45 T 40 06 FE AN 2K G 37 5 JEE 11 [) T A7 2804
ERERIE Y &





