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Fig.1 Schematic illustration of residual stress neutron
diffractometer.
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Fig.2 Diffraction geometry of (a) symmetry diffraction (SD),
(b) asymmetry diffraction (AD) with beam compression
(AD-BC) and beam extension (AD-BE), and (c) fully
asymmetry diffraction (FAD).

F1 SIGINEFRBLTH/LATIREFH a-FeQINiTHIEHHIHE
Table 1 Diffraction peaks of a-Fe(211) when Si (311) takes different diffraction geometries.

G PIRC BN K REMHR EHREHE PR st SR fAEF
Type RO(1)/m™ RO(2) /! /s FWHM /' FoM
AD-BC, ¥=10° 0.1398 0.5704 661.94 19.903 1671
AD-BE, ¥=-10° 02184 0.5245 598.61 22.349 1.199
FAD, ¥=315° 0.02222 0.6469 120.59 24.659 0.198
SD, ¥'=0° 0.17347 0.5551 874.06 21.047 1.973
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U . SCER[1 DA T LR Si311)& RTS8 LA
St FoM %I {&: FoMgp=100. FoMappc=89-
FoMappe=102. FoMpp=11. F&FHEHER KD
(SD % 200 mmx32 mmx3.9 mm, AD % 200 mmx40
mmx3.9 mm), SD KIEfEREF. BRI MEREZ2—
Bl TR RETE LA,
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HATBRME, 7 Cu B9 HREH(220)E K
BRI FREEREL, BHERGBEARESR
EAER Cu20yERETHE. LEAEEKKE 250 mm. H
125 mm(5 ), SR ¢=1.278 A, XA 20u=
80.7033°, IR %R 20'% FFEME, HIAELH 03,
W CER[9], FRBEEREET 1 cm BIAE SR
KIE RS HE 90%LL L, HEEEHA 10 mm@8 £).
Cu(20)EH R EME ROQ)ERENRIFEER
SR NE 3, B HRE RQ2)=044796 m™ . HE
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Fig.3 Variation of intensity of a-Fe(211) reflection (265=90°)
with vertical bending curvature for Cu(220) monochromator.
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0.17347 m™' (% R B K A9 RRE T FoM). H1F 4 Bt
RER, KFHE RO RERMPFEHEERK
Zm, EE/KY i 208 §25E FoM.
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Fig.4 Variation of intensity and FWHM of a-Fe(211)
reflection (26s=90°) with horizontal bending curvature
for Si(311) monochromator.
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Fig.5 Diffraction peaks for double focusing perfect crystal
Si(311) and vertical focusing mosaic crystal Cu(220).
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Table2 Comparison between two monochromator schemes.

BB R OKEREHME EHRAEMHE hTaRE fIHEEER SHEE D wmRE T
Type RO(1) /m’™ RO2) /m™ I FWHM /’ Adld 1% FoM
Si(311) 0.17347 0.5551 874.06 21.047 0.3061 1973
Cu(220) — 0.44796 958.79 38.132 0.555 0.659
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Simulation on monochromators of double focusing perfect crystal and vertical
focusing mosaic crystal

CHEN Yanzhou SUN Guangai

HUANG Chaogiang CHEN Bo

(Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract In order to satisfy both high flux and high resolution of residual stress neutron diffractometer, the

monochromator was simulated using Monte Carlo simulation code SIMRES. A series of factors, including the

diffraction geometries (symmetric diffraction, asymmetric diffraction and fully asymmetric diffraction), focusing

conditions (vertical and horizontal focusing curvatures) and crystal types (perfect crystal and mosaic crystal), were

considered in the simulation to study, taking the figure of merit (FOM) as a comparison measure, the influences of

flux on resolution of the diffractometer. The results show that use of symmetric diffraction and perfect crystal double

focusing could achieve the best performance.

Key words Monte Carlo simulation, Residual stress neutron diffractometer, Focusing monochromator, SIMRES
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