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2. ERTHESRHELMITHEAR
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£ 1 RAPEHEBSFEIECLTFRREILERBE: 2.2GeV, 1.8 T;
FEHE HAl:; 0.0000mrad;

K EFHE: 0.0000mrads

FHLE: 4W1A, Be: 250 X 2 pm, Al: 25 pm JLEIEfAM TR
(BEPC) R EsER= (BSRL) ik

Ii, (photon/s - mA .

I;in (photon/s + mA -

MED mrad? . 0.19% BW) AR) mrad?, 0.19 BW)
4.1328 1.1231x 1908 1.4760 5.9518 % 10
3.8745 3.5399x 108 1.4417 5.9979 %< 10%°
3.6466 8.7732% 108 1.4089 6.0315 < 10
3.4440 1.8038%x10° 1.3477%* 6.0622 10
3.2628 3.2319% 10° 1.2915 6.0476 10
3.0996 5.1983x 10 1.2399 5.9981% 10
2.9520 7.6811%10° 1.1922 5.9049 % 10
2.8179 1.0614x 10 1.1480 5.8071% 10%
2.6953 1.3904 10 1.0876 5.6243% 10"
2.5830 1.7442% 10 1.0332 5.4092% 10%°
2.4797 2.1131% 10 0.9840 5.1727% 10%
2.3843 2.4851% 10" 0.9393 4.9269 % 10
2.2960 2.8534x 10 0.8856 4.5886%< 10
2.2140 3.2112% 10" 0.8377 4.2488 < 10
2.1377 3.5331x 10" 0.7847 3.8354 % 10%
2.0664 3.8744 ¢ 10%° 0.7380 3.4423 10"
1.9998 4.1746x 10 0.6888 3.0036 < 10
1.9373 4,4498 % 10 0.6326 2.4852x 10
1.8786 4.7005% 10%° 0.5848 2.0375 % 10
1.8233 4.9276 % 10" 0.5344 1.5772x 10%°
1.7712 5.1305 % 10" 0.4843 1.1474 % 10%
1.7220 5.3099 % 10° 0.4335 7.6204% 10°
1.6755 5.4647 %X 10%° 0.3850 4.5911X10°
1.6314 5.6002% 10" 0.3351 2.2901 %X 10°
1.5896 5,7148 X 10 0.2831 8.3565x 108
1.5498 5.8111% 10" 0.2480 3.2638%x 108
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#2 St MBRASERTABREKBGEREEN 0.7093 8 ; XEXKEREK D
Si (111), d =3.1353 %

(hkD) AMR) 6(*> 1B L HBEE 2
(111) 0.7093 6.495 60.36 3,188 109 99.90%
(333) 0.2364 6.495 36.47 <3.264%100 <0.07%

(444) 0.1773 6.495 29.20 <3.264X10° <0.03%
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Si (333), d =1. 04518

(hkl) AR (%) |F, | Iy, THREE

(111) 2.1279 19.84 60.36 3.553% 107 57.20%
(333) 0.7093 19.84 36.47 3,188 X 107 34.46%
(444) 0.5320 19.84 29.20 1.557% 10 7.58%
(555) 0.4256 19.84 21.78 7.074%10° 0.65%
717) 0.3040 19.84 13.18 1.308%10° 0.09%

(888) 0.2660 19.84 10.24 5.462x10° 0.02%

Si (220), d =1.9200%

(hkD) ACR) ) {F 1y RGN
(220) 0.7093 10.64 71.84 3.188 X 10" 97.91%
(440) 0.3574 10.64 61.60 3.070 X 10° 2.02%
(660) 0.2364 10.64 30.80 <3.264%10¢ <0.05%
(880) 0.1773 10.64 24.00 <3.264% 108 <0.02%

Si (400), d = 1.3576 4

(hkD) AMRD 8¢ |F Iiy HHERES
(400) 0.7093 15.14 61.47 3,188% 10" 98.63%
(800) 0.3547 15.14 34.66 3.070 X 107 1.34%

(1200) 0.2364 15.14 18.52 <3.264%10% <0.03%

Si (311), d =1.6373 %

Chkl) AMR) (%) [ Fel Iiq HEEGIH
(311) 0.7093 12.51 46.67 3.188 % 10 99.94%
(933) 0.2364 12.51 17.69 <3.264% 10° <0.04%

(1244) 0.1773 12.51 15.86 <3.264% 10 <0.02%

Si (331), d = 1.2458 3%

(hkl) P 6(*> |F,l Iiy HHRETSH
(331) 0.7093 16.54 46.96 3.188 X 104 99.95%

(993) - 0.2364 16.54 11.43 <3.264% 10° <0.03%

(12124) 0.1773 16.54 <14.48 <3.264% 10° <0.02%
Si (422), d = 1.1085§

(hRI) ACK) gC*) [ F gl lin HEE S

(422) 0.7093 18.66 55.44 3.188%10% 98.87%

(844) 0.3574 18.66 25.59 3.070% 10° 1.10%

(1266) 0.2364 18.66 <14.48 <3.264%X 108 <0.03%
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Si (511), 4 =1.0451 3%

(hkD) X4 0(*) IF,| lin HHERTIHE
(Sil) 0.7093 19.84 36.47 3.188% 10 99.97%
(@44) 0.1773 19.84 <14.48 <3.264% 10% <0.03%

%3 Si BRRASEHTHIBEIEGEREERN 1.1000 A EHEMEREZE D
Si (111), d =3.1353 %

(hkD AR 8(* 1| Tia H#HEGHE

(lll) 1.1000 10.10 60.36 5.657 X 10" 95.539%,

(333) 0.3667 10.10 36.47 3.646%10° 0.43%

(444) 0.2750 10.10 29.20 6.988% 108 0.04%

Si (333), d = 1.0451 %

(hk1) A 4) aC*) |F,l lia HHETH

(lll) 3.3000 31.75 60.36 2.518x10° 31.349,

(333) 1.1000 31.75 36.47 5.657 X 10" 47.27%

(444) 0.8250 31.75 29.20 4,166 %10 15.68%

(555) 0.6600 31.75 21.78 2.734% 10% 4.91%

(777) 0.4714 31.75 13.18 1.058 % 10% 0.59%

(888) 0.4125 31.75 10.24 6.268X10° 0.21%

Si (220), d =1.9200%

(Bkl) AMR) 8(*) [F,l iy HEEEH ST

(220) 1.1000 16.65 71.84 5.657 % 10 93.49%

(440) 8.5500 16.65 61.60 1.749% 10" 6.209,

(660) 0.3667 16.65 30.80 3.646%10° 0.29%

(880) 0.2750 16.65 24.00 6.988  10° 0.02%

Si (400), d = 1.3576 %

D] MR 6(°) [Fyl lin HHEEHS
(400) 1.1000 23,90 61.47 5.657x 10" 95,62%
(800) 0.5500 23.90 34.66 1,749 % 104 ~4.17%

QZOO) 0.3667 23.90 18.52 3.646 X 10° 0.21%

Si (311), 4 =1.6373§

(hk1) ML) ) [Fel Lia HHETH L
(311) 1.1000 19.63 46.67 5.657% 10 99.70%
(933) 0.3667 19.63 17.69 3.646%10° 0.27%

19.63 15.86 6.988% 10° 0.83%

(1244) 0.2750
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Si (331), d = 1.2458
(ki) MR (%) |Fgl lia IrHETSH
(331) 1.1000 26.20 41.96 5.657% 10% 99.79%
(993) 0.3667 26.20 11.43 3.646% 10° 0.19%
(i2124) 0.2750 26.20 <14.48 6.988 X 108 0.02%
Si (422), d =1.1085§
(hkID) ACR) 6(*) 1Fl Iig KRG
(422) 1.1000 29.75 55.44 5.657% 104 96.38%
(844) 0.5500 29.75 25.59 1.749 X 10% 3.449
(1266) 0.3667 29.75 <14.48 3.646 %X 10° <0.18%
Si (511), d = 1.0451%
Chkl) ACRD 0> {Fgl Iig HEREESN
(511) 1.1000 31.75 36.47 5.657 X 10" 99.97%
(2044) 0.2750 31.75 <14.48 6.988 % 10 <0.03%
% 4 S AEESEHTHEEIGEGEAEEX 15405 R EREREZ D
Si (111), d = 3.1353 %
(akD) AMR) (%) |F,l Iis HEEESH
14
(111) 1.5405 14.22 60.36 5.830% 10% 98.19%
(333) 0.5135 14.22 36.47 1.392 16% 1.57%
(444) 0.3851 14.22 29.20 4.591x10° 0.23%
Si (333), d =1.04514
(hkD) AR (%) {Fel lig HEEEHS T
(111) 4.6215 47.48 60.36 <1.123% 10° <1.69%
(333) 1.5405 47.48 36.47 5.830 X 16%° 58.76%
(444) 1.1550 47.48 29.20 5.824 X 10 26,449
(555) 0.9243 47.48 21.78 4.844% 10 10.509%
777) 0.6602 47.48 13.18 2.734% 194 1.83%
(888) 0.5777 47.48 10.24 1,972 10%° 0.789
Si (220), d =1.92004
(hkD) ACR) 6(°) IF,l lia TR E
(220) 1.5405 23.65 71.84 5.830 % 14%° 71,529
(440) 0.7703 23.65 61.60 3.716 X 10% 26.00%
(660) 0.5135 23.65 30.80 1,392 10 2.16%
(880) 0.3815 23.65 24.00 4.501 3 19° 0.31%
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Si (400), d = 1.3576 %
(hk1) 'GP 6(*) {F el iy THEE T
(400) 1.5405 34.57 61.47 5,830 10! 91.09%
(800) 0.7703 34.57 34,66 3.716X 10% 8.18%
(1200) 0.5135 34.57 18.52 1.392% 10 0.73%
Si (311), d =1.63733
(hkl) ACR) (%) [F ! Iy THHCEE M
(311) 1.5405 28.06 46.67 5,830 10" 98.84%
(933) 0.5135 28.06 17.69 1.392x 10" 0.99%
(1244) 0.3851 28.06 15.86 4.591%10° 0.17%
Si (331), d =1.24583
(hkl) KA (") VF el lig TREE L
(331) 1.5405 © 38,19 - 41.96 5.830X 10 99.16%
(993) 0.5135 35.19 1..43 1.392x 10" 0.72%
(12124) 0.3851 . 38,19 <14.48 4.591%x10° <0.12%
Si (422), d =1.10858
(hkD) ACR) (%) [ F gl Lig THEE> L
(422) 1.5405 T 44,02 5:.44 5,530 10" 92.55%
(440) 0.7703 ' 44.02 25.59 3.715% 10% 6.81%
(1266) 0.5135 44,02 <14.48 1.392x 10" <0.64%
Si (511), d =1.04514
(AR ACKD %) 1F gl lig P EN=E a4
(511) 1.5405 47.48 36.47 5.830 % 10" 99.80%
(2044) 0.3851 47.43 <14.48 4.591%X10° 0.20%

Can(311),(331), (511)) S fiRAEHE (an(111), (220080 77 4T il B AR 4y & v,

5 Hart {9BEEMRLEY, AU BURIE R TT MR R IR, X&[F% BSRL B
VSTV TR (wiggler) MUBAHIEEEREL (4 1.8T, KIEKE SRR 0%
i

W, it 5 E
A FHOBE R BRI R, WA SRR TEAHESRN. REERTRR

T, BERATZERENTTH, HEBHRAWEEREEL TR RE.
FERETER e TR, 24 X 53 177 58 SR e B A oy RO T O 97 B o R 4, L



31 B . FBAEA X RN R T e

W SR FTR R R M R, MA(3)RI B (LyB,O,) SKkEXEHWIE
R 5y » D e E o s R 4B O S BB R — B T,
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B/ RO € B YR AR AR I RS T, BB FT R IR AR SR T B AT A T

022 RN, RIS D B O T B R T, 70 SRR, 1 BR 4y S R wt
HEEE TR, E, DB AT STE R 000 5 SR TR 5T R AT T et B, VR R
I — 343

TESC0y bR DU R IR AR 4. B A, FEPEE B B 5B Si B R AT R
FT 6T, BN R ISR A 0. LRIl TIEH /1T,

B EAR B S EREE T RADID AL 4WIA XRELNRAS BT BREEE.
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CALCULATION ON THE HARMONIC DIFFRACTION OF
SYNCHROTRON RADIATION X-RAYS

Yang Pine

Narional Laboratroy of Solid State Microstructures, Nanjing University, Nanjing 210008

Zuao Ji-voNe  JiAnc JiaN-HUA

Synchrotron Radiation Laboratroy Institute of High Energy Physics, Beijing 100039

ABSTRACT

The formula of harmonic diffraction from a perfect crystal is worked out based on the
concept of dynamical diffraction and the spectrum of synchrotron radiation. As an applica-
tion, the harmonic diffraction from several commonly used planes of Si crystal is calculated,
which reveals that there are more harmonics in the chosen (333) diffraction than the other
planes. The data are merely true for the Topography Station at Beijing Synchrotron Radia-
tion Lab. (BSRL), Beijing Electron-Positron Collider (BEPC).
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