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Fig.1 Schematic diagram of a compression

waveguide resonator
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Table 1
surface of diamond film with hydrogen plasma
B/ THERE, @RnE/ WAk ALBEeE/
kPa (ml/min) EE/C min
800 14.67 135 922 120
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Experiment conditions of treating the nucleation
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Fig.2 Raman spectrum of treating the nucleation
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surface of diamond film with hydrogen plasma
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Fig.3 SEM images of treating the nucleation surface

of diamond film with hydrogen plasma
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Table 2 Atomic composition before and after treating the

nucleation surface of diamond film with hydrogen plasma

JRTFHH i, C Mo 0
LhPRET w0/ % 88.32 1.64 10. 04
AT E w/ % 96.63 0.83 2.54

B4 FE S A R[S E TARR A G
SWIH R AT Mo3d . Cls f#HTHE, F TR AL
Mraz Rl BB EUAZ T B9 Mo €AL& 7, X & 4 FIE S
HEATARNT , 45 2R L3R 3.
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Fig.4 XPS images before treating the nucleation surface of diamond film with hydrogen plasma
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Fig.5 XPS images after treating the nucleation surface of diamond film with hydrogen plasma
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Table 3 XPS analysis results before and after treating the nucleation surface
of diamond film with hydrogen plasma
Mo3d;,, B. E. /eV Mo3d,,, B. E./eV Cls B.E./eV
(RTHREE/ %) (RTHREE/%) (RTHPEE/ %)
ST 229.3(21.34), 231.6(11.59) 235.6(2.44) 280.7(14.27) ,282.8(22.54)
I
Al 233.5(45.12) 236.7(19.51) 284.4(17.13),285.2(46.06)
231.5(25.30) 283.3(4.50),284.4(18.93)
AbTRSE 227.6(40.96)

235.1(33.74)

285.2(68.65) ,286.5(7.92)

M3 Rl LR, 58 FIARR AR
B WA A O TH R Mo3d,, f# BT i Hh A 229. 3
eV LUK 231.6 eV 4353 B F Mo** 1 Mo®* , A%}
TR HIN 21.34% F1 11.59% , 43 F) A& F Mo -
C F1 Mo - O ##f. Mo3d, , AT Y 233.5 eV L)
K Mo3d, , fE TR i 235.6 ¢V f1236.7 eV EiXt
BLT Mo®" , AT 5 & 43 51 Ry 45. 12% 2. 44% I
19.51% ,J3J& F Mo — O #p#h. X WA Cls f#
P 280.7 eV F1282.8 eV ¥IF)8F C - Mo
b i 284. 4 eV F1285.2 eV 4 BIIHE T sp°C
M sp’C. FH L AT, R 20T A 45 5 F AR A B £ W
AR BEE L, sp’C M1 sp’C A E, BEHLEMN
Mo - C Mo - O ¥ Mo — O ¥#pn] G2 th & WA
TER BB R ER AR O S ik R A E L

Y5I#. Mo - C b —FR 432k H & WIATE = B B
Mo 5 C RBIER, 5 —H# 4R H FEiR T C BJR
MoO, He el

A S FRR AR S W A& RA B R
() Mo3ds,, fRHT I H ,227. 6 eV XHRE T Mo, 08
F M02C %ﬁ‘ ,*HX‘ /Eu’\ﬁ‘ﬂif 40.96% §M03d3/2 ﬁgﬁ
e 231.5 eV.235.1 eV 432Xt F Mo* " \Mo® ",
4338 F Mo - C 1 Mo — O ¥ , #XT & &2 51
3 25.30% 1 33.74% . X R Cls fENTIE
Al LIFE%1,283. 3 €V F1286.5 eV 43 3HEF C -
Mo #JFpF1 C — O #yFf,284.4 eV F1285.2 eV 433
JFJE T sp’C Ml sp’C, H R C - O Yy p ks
T E A S AR S R, & RA B B I £t
SEEFREmMA S, KR FZE Mo,C ., MoC
F/b & ) MoO,.
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FHE% 2 FI3R 3 W] A, S4B AT B IR 1Y
ZVhVE AU KSR Mo JR FHIEE/R B 43 % B H
1.64% 47 0.83% , &3 [5 B FHhREGHEE
WA R L ETE Mo JRFH&ELE Mo
JEF (Mo EALY) WE 5 2 H 78. 66% 35K
33.74% , [ Hr Mo JE T (MoC) B H 4+ & & H
21.34% 78 K 25.30% , 3B P4 T 4 HY Mo JR T
(Mo, C) , HE &N 40.96% . X Ui B 7E 55 5
FhaFmmasEgR P, BAZmE - Mo /LY —F
S H ZI, — 3B s iR T8 H iR R )5 5 it
A4 WA B R R AR B MoC, i85 — T 4 78
IR T HEEWE&RNIA K C R FEAER MoC, Fr =4
# MoC ZEXR RS AT SkEFif—BER &4
)J_E Mozc[ll—lz].

3 & iE

a. N AFETAME, &RA B 4£
NIAHSERS, R E S LRI R, &
FITFR S S WA TR BT )R .

b. B T B TH A AL HE . Mo JRF
W IR E A ErEm 1.64% [ 0.83% , i A5 Mo
JFEFHEMA Mo JR T E SR H 78. 66% 48
433.74% , [ Mo J&F (MoC) B 4 & & i
21.34% 75 4 25.30% , iR 74 T AR Mo JRF
(Mo,C) , EH 450 40.96%.
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Treating nucleation surface of diamond thick film
with hydrogen plasma

MA Zhi-bin ,WU Jian-peng ,ZHAN Yu-long ,CAO Wei LI Guo-wei ,PAN Xin
(School of Material Science and Engineering,Key Laboratory of Plasma Chemical and
Advanced Materials of Hubei Province, Wuhan Institute of Technology , Wuhan 430074 , China)

Abstract: The nucleation surface of the diamond thick film prepared by microwave plasma chemical vapor

deposition { MPCVD ) on Mo substrate was treated by hydrogen plasma. In order to compare the diamond

content and surface roughness of the nucleation surface and analyze combination state and percentage

composition of Mo atom, the diamond thick film was investigated using Raman spectroscopy, scanning electron

microscope (SEM) and X - ray photoelectron spectroscopy ( XPS). The results show that the diamond content

and the roughness of the nucleation surface have increased ,the percentage content of Mo atoms decreases from 1.64%

to 0.83% ,and the oxide of Mo on the nucleation surface can effectively be restored and form MoC and Mo,C.

Key words: hydrogen plasma; diamond thick film; combination state
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