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Abstract

Particle Induce X-Ray Emission (PIXE) analysis is one of the most useful methods which can
determine the elemental concentration of aerosol particles in nano-gram range. The main
purpose of this paper is to establish the measurement system and the procedure of PIXE
analysis. The standard samples were prepared to calibrate the PIXE analysis by three different
techniques. The linear relationships between the peak counts from PIXE spectra and the mass
density from RBS spectra were obtained for each standardized element under the applied
measurement geometry and conditions. The sensitivity curves for PIXE analysis were deter-
mined from these relationships.

1.4 £

Kol 22 Al Bhol v} AU ol

o g
FEipraes) A (Miller ef al., 1972) Sol olA&
o 7)ol o] B & Q) xbe] LB RN 446} dwE g
2 &k o] BrEaREEe] B2 AR FH5
olgte] A oig ®oh X*Eﬂ =< A
(CHOI, 1989; Kasahara et al., 1990) ] 7} 5 3} 7]
e}k, BoMEEe] & HRE o7 HdaME v}
kgl Aeske] AR He getzgrsg A

Aehe Aol 2T sloi Ak o she T Xts
38 2449 dhvi2 A PIXE(Particle Induced X
-Ray Emission) -4 (Johansson et al., 1990) |
ol 45]a Ytk o] PIXE ¥A442 44l Slof
7129 7171 8Ae wE] g2 FHopA AL A
o}, O ug~mg A2 v|Fe| A 5ol thdte] ng A

£ mlgdas] £4o] Assiths 4 @ ARl

B st del Jhsd A @ el
bssiei So AL 24wk PIXE $4¢ ols)
2o STAFMMIE EHL el wlols g A
2% 4 ek "ol 4 o 7lelol 2] wAlslo] o)
& WMEE shersld) f8% 4now $89 4
olet,

£ ol PIXE £440l 942 sslofof 2.3
Qo] sheb 24e] Aol ¥4e) FEIE
SeE oM 4 A Y 3452 748 X
FARE A 4RHRE Pyol Aale AE
shed o,

_.1

2. 4

D2

2.1 EFARS HF
2

|
HUrAe 49 TFAE Azpge A

oft

ol

— 114 —



PIXE 344l ol s7lololzgs) Q424 115

A FAgEEE - dg 2Ry Fe2 Ay
3, = AHEAE A EFA =Y AFLE 258
No| mupHEEes Zt2te] A8 g Alztsid.

PIXE BA4of o] &5 EFA 59 oz AE
A4 AFFAZ kn, FY9E Ao 273
th, = RFAE = ORI Y7t BNl e}
2 & 4 x|t o] 2AE ubEsle Aol o3,
H A AL FEH (Backing Materials) & 2 8 2 &},

IFABE AFTFTAH & Azbele 7ol
FEHMEANE AT 240 19l A4 5 &= A
I EFEo] Ax Al XA whae] 4.8 7
Frh. £ dTolAw SHEe JHEIE o] &3k
t}, AZF Al o EFA] 5 AlFol] glojAl=
aE&d4e FAHQ Sl 54 XA oA
F 2#s5le] K-aAl & 54824 Al Cr, Co, Cu,
Zn, Se?] 67 Y45 ALL-sta, L- a/“]vQ—E_—r*]ii
4 Te, Ce, PbE AAdAL X lole AFF Z}‘ﬂ”
off 93 A Fg 58709 ZFA) 8ol hE FA A3
Vel ot o] ol Ale] 97 Ao i ]5-
o FA, BRE 5% FAstn

AAel A go 7 BFAIEEA HefA
7td - R Z A0 R A 8F 14]75}5}%‘:]'. EFA
B9 Y42 EL RS 55 2#iste] Zn, Pb
< AAstdcl ZFMEA AHEEE HE 2 O]
ool 2Z glxte] A&} 7 o]Lx+ Millipore
= Nuclepore Filter& o]-£3}gic},

AAAEAE Hske UL R TAsY de F

ol e 2t Aol de 54 XAle] A8 ER] 0] 4%
T - sl ax] =% ne¥ Par) glon, o
B Ao A+ Ca, Cr, Co, Cu, Se, Sr ¥ K, Sr, Mn,
Ni, Zn, Pbe] 67 Q45 233 2714 £§9] A&
F Azsid ek

2.2 PIXE &4
PIXE #4414t 7144 ol 2ot s xe

A8 24U A LYIE T4 XA ol o
HEF ZAsE Aol d oloj2EFol 3ol
Gb Azel HE Ee A% db syeln,

PIXE #-44e 22 79 £4Yo] vt &4
XAlo] whAlele] A of 1, i@y XAlell o] 3l w22}
7 A 7| Fol ERES o] shgalhd w
FA 28] A 7‘4%44.

& ATl o] 29 shEol HuA; 4 MV, 2
o]l &4 F 200 pAS] A5E 7= HEARE T8
B EFERIE#H=EY  Vande Graffyd 7147
(Model No. VI-40) & o]-&3l9it}, PIXE 24 o) 4)
o FFEABRANE AsukddA g A (o3,
AgrA) e 78 Part o £ Ao o]
kel Agtol vz 7F 1.55 MeVe] ag]zlel] 9
gt 2l 2 = 4% #EL 4T (Rutherford Backscatter-
ing Spectroscopy, RBS) ¥ (Chu ef al., 1978) o] ¢
3 A8k

3l PIXE 24 oAM= Aol =] 7} 1.55 MeV,
2.00 MeV 2] Proton Beam-3 AZZoA 7] ¢t5

Fa g9l Azte] glo] A EmMEFABE (Yoshikazu 2.8 §FE3le](o]3l 9% 5% H* Beamol|zli 3})
and Tsunehiko, 1986) & o]-&ataict, o W2 & ZAsidch, = RBS ZAel4d= a 4#H0.39
ol g s Erlx Y4F gﬁ.,}rz follof  MeV/#EF)oll 93 PIXE A% ¥ 83t A4 3}
A& A7)A &5 F¢ A=2A)A bdsiddceh o o
E SPY4AE L LA 8 N +A4HR
Table 1. Analytical results of standard samples produced by vacuum deposition method.
Blement  AOTC A2RE e B e (v Nt
Al 13 27.0 0.08~ 3.20 170 99 (K) 5
Cr 24 52.0 0.65~ 4.33 2000 18 (Ke) 5
Co 27 58.9 0.83~ 7.47 700 6.3 (Ka) 7
Cu 29 63.6 0.18~ 4.88 450 3.2 (Ke) 8
Zn 30 65.4 12.2~170 260 2.0 (Ke) 7
Se 34 79.0 8.58~ 46.3 77 0.4 (Ke) 5
Te 52 127.6 2.56~ 25.4 1400 45 (La) 7
Ce 58 140.1 0.48~ 6.34 870 20 (La) 7
Pb 82 207.2 4.09~ 43.7 40 0.44 (La) 7

*for 1.55 MeV : unit=count-cm?- zC™'-ug™’
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Fig. 1. RBS spectra for Cu standard sample by

vaccum deposition. The alpha-particle
energy was 1.55MeV and accumulated
charge was 200 xC.
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Fig. 2. PIXE spectra of Cu standard sample by

vaccum deposition. 1.55 MeV external pro-
ton beam was used and accumulated charge
was 1.0 2C.
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Calibration for PIXE analysis under 1.55
MeV external proton beam. a) Ka-line b)
La-line.
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