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Study of the electron—stimulated desorption equipment

HUANG HUA-yan, LIU Fang

(School of Physical Science and Technology, Shanghai Tech University, Shanghai 201210, China)

Abstract : Photo —stimulated —desorption is the synchrotron radiation beam line, which is different from the typical vacuum

system. In the whole process of the Photo-stimulated —desorption, photoelectron and secondary electron play a major role in the

excitation of adsorption gas on the surface of vacuum material.Theelectron—stimulating desorption equipment (ESD) is important in

studying the electron—stimulating gaseswith different materials and processes. Through theoretical calculation and analysis based on

the physical process of electron—stimulating desorption, this paper has developed an equipment for above —mentioned experiments

in 400eV~1000eV electron energy, which provides the experimental basis for studying optimal processing and treatment process of

material surface in vacuum.

Key words : Synchrotron radiation; Photo—stimulated—desorption; Electron stimulating; Vacuum chamber material
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Table 1 comparison of pressure of beamline vacuum system
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100mA&20Ah 6.50 x 107 1.14x 10° 5.50% 107 2.40x% 107 2.66 x 107 6.65 x 107 5.32x 107
200mA&832Ah 1.30 x 107 2.13x 107 1.46 x 107 8.64x10* 891x10* 891x10* 1.46 x 107
s S "o N ap N
R T A B 53 F8 SR E , 3 A d  al  OIEs H AR T
10° 4 - . — N
Grobner 7£ CERN 347 119 )G | ff W2 SC 56 IF 52 176
—~ With SR = kb
z 100 (B i 5] R SRR AR R RSP R
o
[ag} N, N
_ ]040
» Pt
E o AdeT co
CH, °
o
107
0 20 40 60 80 100
M/amu o
) e N - Gm R
1 e RYUEEIR LA R SR
Fig.1  Gas pressure diagram after passing through the heam /i
AN v B oW A KA
Horpr, B0 mA f8 222, Ah 45 2 x /N -

100mA&1Ah 245 5% 100mA B o 3 5 vk 8 R
Aho — R0 FRATH P 10 3 BUR R AF R v
VEFRE o PR 1 SR B Py B mT N, 7 SR U N vk
WM (OmA 5 100mA&1Ah), ELZ5JF | FHHA W 24
2 A, H AT (o P Py B TN ) — Ao Rk
HBHERGEPRRBHE RN S, EEE LTHE
?ﬁﬁﬁﬁ*&km%muﬁﬁt &R
(200mA&832Ah) IR A L — P EFM A E
Thi i;iﬁ%fi_ﬁﬁﬁﬁ‘r%%?,%éﬁwm}_%ﬁm
RO LN EMBI AR T .

K 2§, “Without SR” J& 38 AN Y18 M 5
“With SR”J&45 M. &l 2 v] 5624 oo i
BRI K o F ik &AL E 0 5 2 A i
o DRI, e 350 e A< 280110 51 36 25 1) O il 6 1

N

Rk B KRG A e W 4Ed TAER EER
Blogmm L
1 HBFHEWLIEEE(ESD )RR

] A7 28 R i i g 92 6 2 I 0 Ol B0 e B
AT T HAW I A —E R . E.L.Garwin Hl
W.Lange E YN E B %8 E N R GU N =
R 7 2 o e R S i B R AR A I, ) IR R
R RTA B B — @ fE O T Xl
L LA — JE 7Y AE B 4K 28 3% if i BE R T g | iR R

P2 G it P2
Fig.2  Process of photoelectrolysis
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Fig.3  The structure of the ESD device
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Table 2 gas partial pressure data comparison after 12 h

Electronic bombardment

AT AR 12h F 50

AR (Pa) (Pa)
2 8.76 x 10°* 6.53x 107
14 9.38x 107" 1.20x 107
18 1.09 x 10 7.74 % 10°
28 3.58x 10 543 % 10°
40 4.97x 10" 7.98 x 107"
44 3.78x 10 1.05 % 10
50 524x 10" 3.95x 107"
69 7.82x 10 531 107"
77 1.84x 107 1.36x 107!
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