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Fig.1 Principle of energy dispersion of Laue bent crystal.
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Fig.3 Energy profile according to the points of diffracted
beam.

M3 HRRT DA A ML 57 B Ao X 2R
EEUER: B 3)F R — SRR E — KNS X 4
2k Bl 3(0)H AL —/NB A B A LT () —
SN 57 e AT A, T e E
JEFEIRISE; FEATHS N y J71a), ATSHEBEm e
AW AR A .

MAE F22 4k a3 3 Bk 5 T AE (1 5Tk, H o2&
S sk (B 3 By RN e m.
MR ATE RE B AT AN, 5 REAT S e &1 v 2
T eI :

SE OSE

AEFWHM =AEA;( +5E—7—7

1 1
=AE, +Ecoté-h:| ——M———
oy TECO [pcos()(JrH) FIJ )

EBRIEAAGEAT J9 NG N R ZE BN . TR H]
A8 AR SR 1 [F) A5 i 5 D' B0 ) FH 22 01 TR ) S 56
X S B4R SR AU RN, B AT R 2T A S AT

I IR 4T ST e BT 5 1) 2 181 B8 A pwiv 5 NS
mEh BEARLMIERR, WK 3 M LIRS
FX— s

RS AR OGRS AR T TN, AR
TS 3 s s AR e R B, W R AR AR A
FALTSCE FIFERDEIRE, AT ERIA IR A 15
B —suf i, M EATEDOCREEA AR, AR
—H, FEERIRKEESEEEAR (B9
5O, M 2 FTENER#E FIX— R
3 WeEsE=ERIIZE

MNHT S I8 745 5T AT CBE 5 NS 6
B S X R SE &R, L, W SRAEANS RO (y
JilAD IR, A NG, GBS
RUNE 4(@) 7R s JUAH R AT 56 D 24 70 s o
WA 4(b)FR . BEEFERTS O (FRIREAE y 719,
FEAT SRARAL) THCE iR, [ERE AT DUERTRD 5
JRPIFR T o BT e AN XA SRR, B
SR BRI AR BIPIR A —ERe R E . TR
I X B2, STHRE 4@ OATHHEEL . 6
oA E=33170eV, F;=32.027m, ¢=0.1 mrad,
T=0.7 mm, y=26.22°, p=13.81 m, TN Si(111),

SPLIT V=2mm. FH', SPLIT V 2MISIA s B (K7

SHHEIPD.

040101-2



Wi A 55 o2 0 ORI 1 e 2B T 7E

(a) In Points (b) Diffracted Points  (c)Energy Distribution
124 124
123 1 123
4
122 1 122
2
121 1 121
£ £ £
Eo E 10 E 120
A £ =
119 1 119
-2
118 1 118
-4
117 g 117
-6 L 116 L 116 -
-2 -1 0 999 1000 1001 325 33.0 335
X/ mm X/ mm E | keV
(d) In Points (e) Diffracted Points  (f) Energy Distribution
6 639 639
4 638 638
2 i 637 637
£ £ £ -
Eo E 636 ! 1 E 636 -
= = =
-2 } 635 635
-4 {1 634 1 634
-6 ! 633 : 633 -
-2 -1 0 5299 5300 5301 325 33.0 335
X/ mm x/ mm E / keV

4 BEIRMCAR IS NI GBE . AT 5 B X R R e A AT
(a)—(c) RTHEFEILRIAAL, (D)D) AT Tkt
Fig.4 Energy profile according to the points of diffracted

beam after adding absorber.
(a)—(c) Diffracted beam near crystal, (d)—(f) Diffracted beam
near focus
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Study on the dispersion characteristics of Laue bent crystal by ray-tracing
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Abstract Background and Purpose: The Laue bent crystal is one of the most effective optical elements for

focusing, collimating and monochromating of high flux density high energy X-rays (above 30 keV), because of its

excellent performance in reducing the high heat load effectively and reusing of transmission beam directly. The

dispersion characteristics is very important for developing high performance and multipurpose Laue bent crystal

monochromator. Methods: Self-developed X-ray trace program was employed to study the dispersion characteristics

of Laue bent crystal in aspects of diffraction, focus, etc. Results: The distribution of diffraction energy with the beam

spot was obtained and the focused beams with different energies created by single Laue bent crystal were got. The

general formula of center energy and energy bandwidth of the double beam was also derived. Conclusion: This

research provides a basis for the further application of Laue bent crystal.

Key words X-ray optics, Laue bent crystal, Dispersion characteristics, Ray-tracing
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