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BE ANy ik g X O IOG S8 HT 1 AL 2w BRE &, T Auger LT fiE I ( AES) 454 0
B A ik AT Tﬂ[%fﬁj&ﬂuﬁlf T Ao M, 5 MR W A 2 T ALOs AL, ALK A §
PRI U 2 JEE = 7.5 nm . T AE B X 6B B A, AU RCR B R R A 2 BG4, X
FALER X JGE A L AES WA RIE NS EHAKXT= Tos exp/- WE) -
()] A X J6iE L g BEREATA5 1E . [0 AR R X 6O RE 0% ok S0 00 B e Ak e H, A T E L A K
T 20% (1) AL, R0 A Al UL 5 8 1 A U T SR A B AE e R 2E 1% FE I 1

KEIA RSO, A, B

X GHOGFL AT w58 AR Rk b S SRR AR 0, AER B AL E MR REE AR TR A
F 0l R Iy 7 1 A A L A Y D AL, DRLHGT A R SE G 5 X GO 9T — AL [E bR
RV RAB Y L AR X OO e P, B TSNS M SO 5 8 X OOt £ . b T RIE D
SRR A TAETEZRAE X, 7 Ry 38 2 AU D0, 20070 U5 N S B S R - 1) 4 N3 >4 o i J2
(EIRERAE . E T 40 LA A e P 0 e R B i, L 2 X e B3 =T, A A A 0 o
s LLE ALY . 76 SCHR 3~ 5] OB — R 5 #3251 X S6HOE s 56, R AP A 2 p
JEE R e R AR R . TR IBIR 75 5 Ak, HAE R X BEA, E Rl R K —
ZHCORLO, M, BEMGC SR A B SR b A R X IO I R R84 A6, 020 1 2 T
EALEMEIE . WG] 7], BB A H G, e A LA 7 nm (1) A0 B,
2K A REAL CUAE 0. 2~ 0.3 nm [958 4 19 J5L, i B0 i 1 3 T Sk V) 2R S F 92 D) A LR 3
A SCAEH B Auger HL 1 ES(AES) 454 G 1251 0 S0 55 21 o 1) 7 9%, xl-fitzk&}nmﬂm&
I — R VVEERRE S EAT T 21 45 1 2 THURTIA FEE 40 A W, kP A0 T B T 4 A A T -
gEOL, Jhifies 2 EE R NG 10 X 6B I B AZ IE AR, I S Bl i g 34T 7 Leise .
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1B A RIS, R4 7 3 MEaf HLAEATCEFLIY R BE B0 nm~ 2.5 Bm [ AL . B0 AL JiK
FE & 1 AE 5T R T RERNEWE A Bt h #E 4L B 44E, J& VB SL LR Bl je e, J5ERE 4 JLTHCK .

2 RMEMNEA DS ERENE

F AES 2545 Gl 129 1 R34 2 W0 5 20 ol 00 0 S 5 o % 70 2R 10 R TR R A 45 L, FEAH
[ (R 2 T R AS ] 2 20 2 BERE 34T 03, 5236 4 PHISSAuger AEISAX LHEAT . ANGFH 78
Bl 3 keV, LA 5 A, WBEH RN 100 Mm, 775 BLASIE N 107 7 Pa, %15 SIRIE A 6 eV,
AE AR R 6 eV/ s, FES AT B0 1 Auger 58 % S AL 2R 752051 i 85 KLL An4 KLL 1
Auger Ty i o, e A KR H Auger FH T R B AT

Bl 1 (a), (b) 5350 4 e IR ZE PR I AES T20 1%, 75 500 eV Ab #1431 i 114 KLL

FEAEUE, 76 50 eV BfUT AT N ES ) LMM W8, 1y 5 1370 eV Bz % AR 11 KLL U .
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Fig. 1 The AES differential spectrum of a pressed Al foil { @) and an evaporated Al foil ( b)

M AES FRAE I T HE— 2D ar B i 4 SR IR 45 G0R A& . SRRHERS BT BT 41, B 1 (a),
(b) AL T 1300~ 1400 eV AbJE ALOs ' AL ) KLL 45 0F W, 3 i BH 2 1H 04k J2 1) 35 22 ke 2 2
ALOs .

U FH B AR 2 Z0 ol B A, I 54 KLL RS KLL 5 i 06 o8 f (1948 1k, 25 18 BN 4] oo %
Auger FFEVE 1) R G R -5, a] DAERAS M rh 40 5 o0 28 1 20 LU R 20 A, B 2 0 S ) 4
B0 2 17 20 Ll Bl 220 oy el ) A8 4 10 gl 2, G o R AR D 220l B ) 5 200 e R R N L 2 B e
B AR ZE A 3 mm x 3 mm, Z0H0E R S B O0EBR, A28 1 nm/ min, X ALOs £ 4
0.9 nm/min . M 2 0 F H, RSN I AU B R, B S At — 2 44 RS e 4 R T
F AR 120 L 2R 60% , 40% HIAEAL )2, 25T — 2400 ALOs, T P41 5 A 6, 48075 a0 52 45 2
E . SR R A R AR T A Ee Sk 509 B R A ) b R, el R A AR Ak 2 TR R Sk
7.2 nm.

Bl 3 0 28 B 45 1R AL R4 A0 2 JEE 1 B L 8 N U] (1) 48 4k, 78 STk IR R A B B, il 2R 11
AL AR, R DT PR A A LR, BE A S0 JBE I R A 1 o, e 5 0B 2D PR A, Sel A 5
TR .t 3 n 4, fae AL E LN 7.5 nm
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Fig.2 Depth distribution of elements Fig. 3 The thickness of an oxide layer vs

the explosure time in air
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TERCX GBI, B R b K — D 2GR, A T RIS b R BX JRiRot
) 5 5 RN 25, 20 R R AL 2 B IE .

AES MRS AL, 2R 14l 2 322 11 AL O3 21, S0 AR 21 v FITE 308 B ) S Ak J2 24
7.5 nm . BEESE B A XOGBEOG IS 9 AL BAAERS I A 51 S 25 1 JR 2R MO S 2 ( B
A L2 AR 2 PR G2 RN ) | gt mT AR — R i W e 4, 4 25X

I'= Lo~ expl- B(E)~ (QL)]
RIS HERFAE T i 5L T S5 T 5 BRI, 1o 05 TEHORRIE, WAL 514 ALOs 0 IR
FEOMPURE L . BT AR, X T RO B, I BT A A Z, BV d = 7.5 nm+
7.5 nm.

4 BEFAEEN

AT R R v S5 A0 i AE E AT FEE, 7 ALt R D AR ke b, TR AR R X
W R (B BE N 12,4~ 19,2 nm) , X R JE I R 157. 9 Mg/ em® AR IEAE T (1935 1 it
177 HAZN AL, SERPEBON 17,42~ 19. 14 nm, BT X G550 SE B 3 B 19. 6~ 28.6
nm, PUAE A58 i 2 nl AT i) . WA RN TR 1.
F1 TEIEK X AR EEE Y 157.9 ug/ em® B Al 8058 T F
Table 1 The relationship between the X- ray wavelength and the transmissivity of an aluminum foil sample with
a mass thickness of 157.9 Hg/ cm’

Wavelength/ nm Experimental transmissivity Computed transmissivity Relative deviation/ %
17.42 0. 235 0. 258 9
17.72 0.225 0.242 10
18. 04 0.225 0. 241 10
18. 36 0. 236 0.239 1
18.74 0. 238 0.229 3

19. 14 0. 241 0.218 11
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F 2 T B AT L, 6 g RO T 20% (MR, 285 08 1E S v S 2 (155 ik R
T 3% o 1R B KA 25 4 1% , 2% 18 Z1 0 it 1 4 I HL AL 5 W LA B AES % 5 12 70 A7 BN A7 75 1)
W, X iR IR S A/

FRATTA X T Ak S g 395, 1 Mg/ em® A1 144, 4+ 146. 6 Mg/ em” [FIERJBURE 5 (4035 1ok R 34T T
DR, T 145 R 5 3 S50 5145 TR 250K, 37 5 DA S J5E IS 1 338 ik 50 RAIR, HE A7 00 2 Ak AR Jee
LI o 3% 0 LA 40% LA L, T AR L AN KRR, Bt LI ZE 0N .
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Surface Oxidation of Aluminum Attenuation Foil:
Influence and Modification to the Transmittance of Soft X- ray

Lai Zhenquan"”  Shen Jun' Du Baoqi' Wang Jue' Chen Lingyan'
' Pohl Institute of Solid State Physics, Tongji University, Shanghai 200092
QDE}'J(M'HHBHI d Physics, Nanchang University, Nanchang 330047

Abstract Aluminum foils were fabricated by two different methods ——evaporation and extru-
sion moulding. Depth distribution of surface elements and chemical components were analyzed
by Auger Electron Spectroscopy ( AES). Also the thickness of the oxidation layer exposed in
ambient with different times was measured. According to the experimental results, the oxida-
tion layer with saturated oxidation is mainly composed of ALOj and its thickness is about 7. 5
nm. The throretical transmittance of the foil is then modifed by the formula I = Iy exp/-
H(E) = (RL)]. For comparison, experimental measurements of the transmittance are done on
the Beijing synchrotron radiation facility, which are consistent with the throretical value within
a maximum difference of 11% .

Key words aluminum attenuation foil, surface oxidation, transmittance



