
4.1 lm4i

&d r3undati3  ~41.4 TIni”,  (PIXE = Particle Induced X-Ray Emission)
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K
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!
s;  3

P; .’ Fe !

uwa$u&o l-5 MeV/amu
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4 . 3 . 1  5~s~ouua=aynifluaa~i

clog (u IL)~  = Z5 bnxn
n=O

(4-l)
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X-ray aius  9~ a.d.a.

b0 bl b2 b3 b4 b5

(fliuxumuaun7s  (4.1))

uL = + $1 +  %2 +  2uL3) (h-2)



u = u. uk
P ion

;10=t~li7n¶=sju~Su?rn~~=P  (point charge), &;L,;.  n5athmu i&aya

4 . 3 . 2 tnaowdn



11514 4 - 2 ~~An7nir"n7iUnJuni~NIrn  Ka L;niL~;~9miu7fY97n51Nnl'l  (4-1) uaz (4-3)

-_-
nQuo~ul~Jww  (MeV)

a1q z * WK. 0.3 1 . 0 I.5 2.0 2.3 3.0 I.5  4.0 4.5 3.0 6.0 7.0 I.0 9.0 10.0

Al I3 0.0357  O.Ol34 219 621  906 10% 1113 II20 1106  IO66 1027 WS
s

910 647 797 - *--
16 0.0761 O.ObS9 68.2 257 473 61Y 736 832 677 WY 905 wo t73  134 792 133

Ca
717

20  0 . 1 6 3  0.1315 IS.2 80.3 I74 274 3 % 446 511 Jb4 604 634 671 664 662 672 657
Ti 22 0.219 0.13H 7.51 43.2  1% 176 '248 315 374
Cr

425 469 xl4 $56  3% 601 %b 603
14 0.282 0.1337 3.79 25.7 b4.5 II3 1% 216  26n 313 354 3% 446 4b6 512 s27

FC
535

26 0.347 0.1391 I.90 II.5 31.6 70.9 IO6 146 IIS 222 2% 267 341 313 414 4% 451
N i 21 0.414 0.1401 0.961 1.23 23.3 44.5 69.9 97.6 126 IS5 I62  2oB  2% 29s 327 3S2 371
zn 30 0.479 0.1410 0.4115 4.69 14.0 27.7 44.8 64.2 8%0 IO6 12:  MI I67 222 251 273 295
AS 33 0.%7  0.1%0  0.168 I.% 6.32 13.2 22.3 33.0 45.0 37.1 71.1 84.5 Ill I36 I59  I79 I97
% 3S 0.622 0.1683 0.0829 I.10 3.75 8.11 14.0 21.2 29.4 38.4 47.9 57.7 17.6 97.1 II6 I33 I48
St U 0.691  0.1631 O.OZU4  0 . 4 6 6 1.72 3.90 b.96 I0.Y IS.4 20.6 26.2 32.1 44.6 57.4 m.0 12.2 9 3 . 6
MO 42 0.764 0.1981 O.mb78  0.151 0.621 I.50 2.61 4.53 6.63 9.07 II.8 14.6 21.3 28.3 35.6 42.9 50.0

Aa 47 6.830  0.2130 0.00111 0.0376 O.lUO 0.472 0.932 1.57 2.37' 3.34 4.45 s.71 8.56 Il.8 IS.3 11.9 22.1
Sn SO 0.159 0.2230 - 0.0163 0.0862 0.238 0.467 0.639 1.29 I.85 2.51 3.25 4.98 6.99 9.21 II.6 14.1
* Y 0.901 0.2433 - 0.00310 0.0203 0.0626 0.137 0.249 0.399 0.189 0.616  l.a9 1.73 2.51 3.4i 4.41 1.4Y
Pb 62 0368 0.2621 - - - o.Xb(  -3) 0.7W (-3) 0.00169 0.00370 0.00636  0.0100 O.OlU  0.0276 0.04~6  0.0692  0.0979 0.133

-
2

Rl%lU 4 - 3 &hflL~7iuus\r  L ~;ndrl;a~miu7~97naun7'1  (1)

nhuwhhnau  (MeV)
mq- 2 s 0.5 I.0 I.5  2.9 2.5 3.0 3.1 4.0 4.) 5.0 6.0 7.0 1.0 9.0 10.0

Zn 30 0.0059 576 I253 lb78 1917 203w 2066 20116 2056 2012 1956 Ia26  - - - -

& 31 0.020 450 1212 I1136 22Y2 2609 2623  2964 3041 3080 3%Y 30% 29Y 2639 2713 2J64

Zr 40 0.031 I75 572  WI I299 1569 1762 1947 2072 2165 2233 23J0 2332 2319 2263 2232

AI 4 7  o.obo 60.5  2% 479 704 910 IlYE I251 I366 IS02 ISW 1749 1651 1916 I954 1972

sn Jo 0.079 39.0 I76 359 546 725  WY 1036 II67 1282 1363 154s lb61 l7S2  d6l2 I851

Da 36 0.120 11.0 83.3 1115 300 418 534  643 7U 640 927 1071  l2W I306 1379 I442

CiJ 64 0.19 4.41 31.6 79s I39  lob 271 344 412 471 541 677  740  150 928 996

HI 72 0.26 1.26 IId 32.2 b6.7 94.J I32 I76 210 250 269. 365 437 503 5b3 617

W 74 0.30 0.961 Y.53 27.5 52.B 63.3 II7 I53 I90 227 2bS 331  401 471 531 %S

A u 79 0.34 0.421 4.10 14.9 30.0 46.6 70.4 93.9 I19 IU 170 222 272 320 36b 4un

Pb a2 0.31 3.3 10.7 .22.2 M.U 33.1 72.7 92.7 II4 I35 179 222 263 303 341

u 92 0.50 0 . 8 7 6 3.32 7.53 i3.4 20.5 2U.Y 3U.I 46.0 58.J 86.7 IO4 I27 150 173

-.._--.- -_---

(HUltlLnq: nt;7~~ey~~~n7~~millB77~fuml¶l~~5~D9A~ "ul;u* (barns ) )
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4.4.1 T~sflauuaxqnmuaaidi
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4.5 w-~iu17  (Sensitivity)
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8 3

(1) Cl yu~db~  (solid angle) ao\t+bSn

(2) BE r.rlagilu  (resolution) ac~ff~51

(3) 3 lk&nQu  riiu

arnanaw'la  = AE'  (Qjt)
-L2

(4-7)

AE = 165 eV , j = i0 PC

n = 0.003 x 411 , t = 0.1 m&cm2
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10- 6
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-.

86

4.6 ti%i6u5tfl5i:~  (quantitative analysis)

diV = A (s)n(s)utikQTcdS (4 -8 )



N = cwkQTE.
i,

A(s)n(s)dS (4-9)

N = nowkQTc A(s)&? = AnowfikTc ( k-10 )



8 8

c =Li??!!
&pm

(4-U)

tfln cpm r5ur;liiu~~daul~
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