%27 BE 1 ot F ¥ R Vol. 27 No. 1
1998 £ 1 A ACTA PHOTONICA SINICA January 1998

AT GaAs it IR
X AT IS

k R KFEx K OKFX & M
(PEBHFREAL S EIRBRAT. B0 710068)

B E AXNBIGHRESASAHXHETHNG-HHGER . GRELLEATH
AHRAMAFZABRALIEBRE T 9 Zn 49 p & GaAs/GaAlAs s H 4 sy b & TAM 4
MR AT AT TR AR TR ARG KA TG T L. EL 5
Bi TRBAABKTFTAR 0 TOAREIELR TRAPORBBAEGER. XF X
RizHa N FR it ATk A LSS5 EME I G R EHHRAL 0/2075 &
HBRYRBABETLGILEN . HIERFHMBLERLAY,GaAs/GaAlAs S #F E 4T AL
EALTRHR EHEIROEBRABGERHITRAILSHER .

X GaAs; AR EIE T TR 4R

0 5IF

X SR H AT B AR AT AR E R —FEEF B E R R RN ORGSR R AL RE
2R ZPHEERTHEROER . BHTHR. EHE U LTRSS BFEUR FER—#
S AT T — B FME R E TR A R BE . RS RBEE PR R i — 5 R RAA R R
By X HAAS S WA T EENIR. M TEREMHCETUEARTZ AN 247 E DR
B 4 R B A9 4 A, X AR H AT IE 7E 2 2 & R R A4 B 8 B A% 7 % (i) Z 48 B (Reciprocal Space
Mapping) ¥k . —4EH {5 B R E AR ZENZK (Rocking Cure) BEEEFW L . ERHKEPHIGE R
R G 4 2 O8O 34T 5 04 R B8 ) TR DX 43 FF 3R AE AR AT R A iV B TR BT 50 VR GaN ShiE =
St SERR FHRBERZRAMYER . L AE TEMND GaAs BHAJCHE AN
FEHOHE ZRERBOTHR RS, PR SRR R R ARA NS S5
B ARG ERNRZM .

1 38

3¢ I 7F Philips X' Pert MRD & 4+ ¥ R £ f £ 2 &1 157 1 {X (High-Resolution Multi-crystal Multi-
reflection Diffractometer) FiE4T . S8R (Triple-axis Mode) { Y63 N 1 AR - JEIR BB K
0.15406nm B Cu ka 388}, X ST R B 24 5~ 12arc sec,AA/A=2~5X10"°. H & X XTI 8%
By 3K M 24 12arc sec. w Fl w/20 75 M B33 4 1 4 0. 0005arc sec. FARAMHIEMIME 2 FrR, 7€ GaAs
0D LR MOCVD F i AMEA K £ 12 GaAs/GaAlAs 81, £ T2 GaAlAs R F PECVD 7
WU —E2 100nm BH Si;N, 22, RE5H O Bk . B A B FEE 5 E LRI K GaAs
M GaAlAs B . BT BT B1BETSE GaAs.GaAlAs ) (004) G BB T = MR E > AR .

WA 8 ¥.1997—05—17



86 X F ¥ O# 27 %

2

Sample

| Lt // | glass

_::f > —— SiaNy
Mg/ h \ \\// © O\ Gaalas

onochromator ‘¢ . /’/ ey GaAs

. / S
N
Detector \__\ — _\\ GaAlas

! :} T T GaAs  substrate

Analyzer
Bl tRE=shEhe B2 Z#EHNA GaAs HEBEAREH
Fig.1 The standard optical arrangement of Fig. 2 The structure of GaAs transmission
the triple-axis mode photocathode
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Fig. 3(a) The (004) reciprocal space intensity Fig. 3(b) The (004) reciprocal space intensity
profile of GaAs substrate profile of GaAlAs layer
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Fig.4 The (004) reciprocal space intensity profile

of GaAs/GaAlAs Photocathode
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Fig.5 The projected diffracted intensity of Fig. 4

along Omega direction
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Fig. 6 The projected diffracted intensity of Fig. 4 along

Omega/2Theta direction (full line) and simulated

curve (dotted line)
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GaAs TRANSMISSION PHOTOCATHODE
BY X-RAY DIFFRACTION
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Abstract This paper presents a new application of high resolution multi-crystal multi-reflection
diffractometer ( HRMCMRD ) . For the first time . the HRMCMRD has been used to study the high
sensitivity photocathode of the third generation intensify tube . which is composed of Zn - doping p - type
GaAs / GaAlAs crystal bounded to glass . The reciprocal space mapping has been dev.eloped to evaluate
the crystal quality of the photocathode. 1t 1s shown that the broading of the reciprocal space profile
along w direction results in the increased mosaic effect. The projected diffraction intensity along w/20
direction is accorded with the simulated curve by dynamical diffraction theory and to neglet the initial
condition eliminated. Well-bounded phatacathotle sample suggests that the variation of crystal lattice
parameter can almost be eliminated by optimizing the technological process,but the increased mosaic
effect can not be eliminated completely. _
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