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During the mean surface residence time measurements by means of molecular beam relaxation method it is often found that
an error starts to appear as the mean residence time becomes comparable to the molecular beamn modulation period. An analy-
sis has been made to clarify that this is due to a systematic ertor which occurs during data processing using Fast Fourier Trans-
form software. Fourier transform is usually performed in a single period of the desorbed molecular beam time-of-flight sig-
nal, while the resultant signal is a sum of the signals at present peried and those initiated in the past periods. This signal over-
lapping creates a systematic error especially at high frequency components of Fourier transform.
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Fig. 1 Schematic diagram of experimental setup for surface res-
idence time measuremenis by molecular beam relaxation
method.
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Fig.2 Assumed incident molecular beam flux profile
(T = modulaticn period).
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Fig.3 Desorbed molecular beam flux time of flight calculated
with assumed mean residence times for trapesoidal inci-
dent beam flux profile.
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ed for three real mean residence times as a parameter.

= 1.0 L . L .
= . £=025(ms) |
3 .
= .6
B 4
B ot 2
©
sl 0.0
3 -2
3 -4
2%
= -6
g 2
= I‘O i
- = r T T T T T T T T T 1
o
Frequency (Hz) 1230
z 1.0, T
- N £=0.5(ms) |
x
= 61
% .44
B o |
§ ww ol m ‘Ill‘ 1 [l l“ L
54
e o
2 -8
< g
0 - 1250

Frequency (Hz)

Mean residence time of desorbed molecular beam flux
time of flight (Fig. 3} computed based on fast fourier
transform seftware.

Fig. §

(1996)

EENTDBOHEBC LA HE Y ) oS E T, F
BB Sz 1A OF — 200 TORGET S5
DI ORWNRBET B LEZLND,

5. R#REOCERL

@m)ﬂWB,mﬁﬁwﬁﬁéﬁif R o R
SEHREEER L T - ) R S EHORM e s R
'$ﬁﬁtﬁ%m;oTWﬁW’ﬁiwénto%%@
BB EWTPERARN 2 BN T 20z, 7-Yx
ANY PR LRENESERIT S0, EREE
And, BilstaiEiiMCATY 7Y v Fans
DM R RRR CERS L TRY, FFT2E-T
e 7=V BT S L7 — U R e
Lk, FOkw, Bh/hEny =1 Rl E
HENZAEROERY &R, 77—V ko
FliZMCAICRIET 271U » VR & FFT SIZEiIC & b
LFoZ5kdbhs,

TV FEAMET, b A FRBEKE L. FFT
SIZE:D, 7 U z|BlEolEELLTE L, LTFD
ROWENE B,

1

ﬁq:"z'".fs' (5-1)
ﬁ=%§ (5-2)

L D2 0D B R HE L TRROBHNFD b
o

A=5r 5-3)

FEXTILFFT SIZEWZ D=28192, ¥ 7 » B
MCARI024F v Y FAATI RS BETALD T =
TNO24Th 3. ZhE (53 RfATHE, ki
2B,

f=gw (5-4)

US> T, REROEBRI FS b D Y 6 I L by
D7V BT 54 ROUBTERDS, 2LTE
®E&ﬁh BWTOAOMBLRFHET DI (5-4)

b (4-21) RICHRATD ERAMBFBERD,

1—(e-f %
—\e i€ 45"”3 1= 4§
T

—1

tan

"‘|’—i]<m ]

é
T
4
&
g 2z
7t e
1+(e‘§r—e’g—e’§?—e"hfé)——1—)—cosl—6~
tan i1
32

(5-5)



FKEBIESC - fTIFER A -

0.8

06

0.4

0z

Apparent / Real Residence Time

2 0.4 0s g 1

Mean Residence Time / Modulation Peried

Fig. 6 Ratio of apparent tc real mean residence time calculat-
ed as a function of the ratio of mean residence time to
madulation period.

ER 55 kA oD BT o PEIRTERE 2
HOFHEMERROn, ThbbREORER Fig 61

RAFHE  LFEE 611

R LS PRIRERE SRR ORI Lo Toa
HHENDZ Lahi B,

6. # £

SR AL RO F IS L TERTERL RS
R S, RECIRE LS FRFoMEloM
TATHIEE LR <72 2R 1S OB TRR R
B AR5 DRSS S TR RN 5 OB A S B dic i
UoZ bMbholr, DOBEEORE ST TLELERE
CEHEH DRI ST E S, AR,
DRBCESZFHET8E, ThbhbRMEECEREL
BERE LA,

X Wk

1) T. Yaguchi and S. Yamameto: Jpn. I. Appl. Phys, 28, 856
(19893,



