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RHEED Wave Field for Graphite Crystal
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Summary

We demonstrate the behavior of wave field formed on graphite crystal surface by reflection high-energy
electron diffraction (RHEED). The used sample is highly oriented pyrolytic graphite (HOPG), which is a
polycrystalline (mosaic crystal) having domains of a few micrometer size rotated in plane. For this sample
surface, the azimuth of the incident beam of RHEED can be regarded random. In this situation, one-beam
dynamical calculation is proved to be effective to analyze the distance between the interatomic planes. We
restrict the distribution of wave field on normal to the plane. The calculated results demonstrate characteristic
behavior of the wave field. Auger electron intensity of C-KLL excited by RHEED incident electron beam have
been measured while changing the glancing angle, which is named as beam rocking Auger electron
spectroscopy (BRAES). It has been found that anomalies in the measured BRAES profile nearly correspond to

the calculated wave field intensities on the atomic planes.
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Fig. 1 Auger spectra from
graphite surface of (a) cleaved in
air and (b) cleaved in vacuum.
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Fig. 3 (a)RHEED pattern from
HOPG surface cleaved in vacuum
and (b) crystal structure factor



FERTHDZ ENDbND,

T 774 MEREEZE ENSPRD - FEZER] & ik T
72[#]1 % X 4 (b) (2R
23, EANEERIZ LD
10 ry RE 11 7y
R 23 P 4 1 & RS
%, )L KOVEX
Ny ROME
/8 & — 73 LEED
B =B S
T, FALITIERFL
ey REEARH
EED/RZ— 28
B ND I ENER
b,

DX IREYA
78 T E-J IS SAPN
fEHT Tl one beam H)
NFERFHEEZITo 1=,
ZAVTAE IR O T
I e N
D AT 71X
s, &t
JEHIME D 7 —kE 7R
FHAme LTIR—ZD
T EMTE, REE
BEHMOHZJAMMEE AT L /AT &N TE S5
HTHDH, ZOMNTIEDHNEIZ DN TIXE TR &
FHEL O LMFTT 5, MR T vy LT A
N —F =L BE YERALE, £, 977
A4 FNOFE 1 FFEOEMERE L, 56 2 RFEenkE
MR r 2-0.2A2005 0. 4A F TR S B CEHEET-
oo T2 CHRAOMEITEMEM, EOMEITILRE % R
9, K51, TOMETHY ., 10keV O AR E 1% Bl
4 0.5° ~6.5° £ TELSELHOHENSRO-E
HXHEFBREOr v 7R E RS, WThon
v X TR Y Brage KRG FTE—2 B8N 5,
F7-. MM TR — 2 OEmANNT, SEERM TIX
E— 7 OERAMICT — B, ©— 7 EEl S Al
THZEnbnbd,

Fehrm X 7R LR Ty X iR L O g
M 6 1R T, X6 D(a) L (b)iFENZERRKF KRN
BZERTEERR L7774 PRENLDDER v F
YT TH Y X 6(e) XX 5(c) &IF UERMD IR NER
BRENPOOHE T v T TH D, (@), b)D
FEErm > % #IT 35T Brage KESEHETFTOE—2
NHEND N, KEAEEFIFRE O (a) X EZZEEBH £ 11 O (b)

Fig. 4 (a) LEED pattern HOPG
surface and (b) its reciprocal
lattice points rotated in plane

004 006 008 0010 0012
v v v v v

) =04 A

r=0.3A

e r=0.2 A

Specular Beam Intensity
L L L

@ r=0.1A

1 r=0.0A
ideal
| (i)_/\_k_j\\_/ut_m A

1 @ /L N =02A
T T T T T T T T /IL'/IL' 1
2 3 4 5 6 7

T
0 1

Glancing Angle (deg)

Fig. 5 Calculated rocking curves of specular spot
depending on the surface relaxation, which is denoted by
relaxation parameter ». Arrows indicate Bragg reflections
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Fig. 6 Comparison of rocking curves; (a)
experimental result for HOPG cleaved in air,
(b) that cleaved in vacuum and (c) calculated
result by one beam method
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Fig.7 Change of wave field intensity in surface
region depending on the glancing angle from
0.5° to 6.5°
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Fig. 8 Change of wave field intensity on each
atomic layer of L,-L; depending on the
glancing angle
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Fig. 9 (a) and (b) are -calculated and
experimental BRAES profiles, respectively. (c)
and (d) are calculated and experimental
rocking curves, respectively.
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