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FA SE(LE) X S eRee 00 8 T AL b S5Fe 9% 3R, A “RHEERRY it 5F TR X 96
F 1 Kodak Kpt X R LA T SFe S a0k i R tE T R &R E, HREH, JTF 57 RA, 5FE
D=1 M KRR H p.q=12x 107 photo/em?,

EEBOCHEE T X HR2Eh, RNBELHWRAEM OF B X phFERIE L%, K
Jr BRI X6 i B R [ TR LG, B R AL BB B RO AWK I AR i L ER
FMAE R 1981 ARFRATT G S BARH A I AR AR, R A R T S B s R
SR LR ISR BENEC RS T HEX TIHRLEX BENEREKRERMRLZH
JUARH LA RBENE, MBEEMERAMENERXANERRE. FXNMATHEHT
Si(Li) X JPERRRIE A, MARRE AP TR “Fe 1R i & R AR E I LB T R 4551

—, *Fe Mgt E

A S vh ] sk AR 2 TR SR 5HE R The Radio Chemical Centre Litd (Amersham) Az
PR AT CFe KRR BST R, [ A5 ¢15 mm, JE 3mm, Be B EH#RN ¢12.5 mm, {j
FRUREER: BOmei, 1979 48 12 J] 4 Hly)™, MEf LM ERE 46.4mei, HT ALK FHE
BORSHER R X HHERRE, AR LG E-FEH AT Si(L) X HERRRNS I & T
BRI EREE, Si(Ld) X PR RN R BUATRR: &5 mm X 3mm, Grif R R Fy 25 pm,
% PFe(5.9 koV)RER APy 18T eV, Sule BB INA 1,

S0 i IO PR UR A Si(LL) #RSE AR TT ) R — MR TR R R, R R E
ROLHELAAEE, FREETHAOEERT 12.5 mm, fRHERE R 5 H i X 5t
LAEPREVE AR, LR AS BRI Z, WE RS m— AR EDER, LR EREN 24.8
mm, JFJE Yy L mm CEGEHR), Si(L) HFLBERMESHREHEEZHESNSE, FFREY
BEI A 2 Frw,

B AE 475 W1 0 P°Fe IR R AT £ 2l AR RRE G I X SHER AR, BN RER S 52
5.898 koV F16.489 keV, BT SIME PRI I E L 4 51 & 85.8% M14.7%, 7E it
] Fe YR B AR B, 5 ot e 4 P 2
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Fig. 1 Experimental set up Pig. 2 Energy spectum of 55Fe radiation

1. Si(Li) RIBHEESENITE

(2] &R B R o, RGEEL MW FEET) 5.898 keV 1 6.489 keV 11
WA T, B A P R RO R B P 25 pm BRI B R T, BEREFINEL R Try,
ZRmMF L, PEE p=1.845¢g/cm®,

F1 Si(Li) HAHWE (25 pm)EF R
Table 1 Transmissivity of Be window (25 um) of Si(Li) detector

B (keV) g (10~ e¢m?) u (em?/g) T Ty
5.898 39.26 2.623 0.9880
- 0.9884
6.439 30.36 2.029 0.9907
2. BEWMBK

(1) BERHESEUSNERES LA BHEYER TN, HRNE 2,

x2 TENEEASL
Table 2 Weight fraction of the air

B 4 R BUE 4 th (%) % o4 F B BB (%)
Nj 78.09 14.0067 x 2 75.527
Qg 20.95 15.999 x 2 23.145
Ar 0.93 39.948 1.2827
S T
5 100.00 28.9640 | 100.00

(2) ZEMEE, ERERETESNEEN po=1.29804x102g/em®, [ EH Y
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HELSTFRRTEREESBEXRZNEY, FRERBERREE T (240 WS E K
paaec=1.20253 % 1073 g/cm?

(3) H[2]1#4E N, O, Ar, CETEM B BRKERIT o, ZAHHEEF] 5.898 keV F1 6.489
koV i o {H, SRS T M B 59 57 it RO R 3 e AV S SR BRI R B, B S 15 B LR
AN PFe AT AN R, LREIME 4L, £4hpy LigSi(L) L BWHIER,

F#3 R “Fe @BHMABRKAK

Table 3 Quality absorptance of the air for 5°Fe radiation

5.898 keV 6.489 keV 5.988 keV
(FHYeTReRD
o # o u 2
N 432.6 18.5991 326.3 14.0288
O 775.9 29.2048 586€.3 22.0682
Ar 18450.0 278.126 14400.0 217.074
& 224.0 11.2307 171.8 8.6135
R 24,3854 18.4949 23.5195
Fd4 HE@OOXT “Fo /55 HYIBITE
Table 4 Transmittivity of the air (24°C) for Fe radiation
L{em) 14.2 14.3 19.8 25.8
T air (0) 0.6692 0.6673 0.5712 0.4321

3 MHMREMNERNITE

;7 =L (photo/sec-ster) W Fo My SeR WAL, 2t o SRHIAL, ¢ it

Hompia), L Si(La) sk ERMEEE, S0 Si(L) 3 MmaRBERmE, T B NEE W =
BLBBERNESER, BEKELTR 5L Be HiELFENREH, WH LK 14.2cm, 19.8
cm ] 25.8 cm ZAMSITREE, IR M BEAIEYIE R 1.815 x 107 photo/soc-ster , 1 Hi iy [
S 30 B, LA B E N 0.048305 cm?, Ty —0.9884,

4. \PFe HI HREBEHEBRNOEHERE

(1) TR 2 s BRI R

T=4x10"¥%x 3.7 x10* 1

e,
Krp o HE/EY, 3.7x10° 5 1 [T RMIRAE 1 B4 R=ENBEREEE, n hEEX T
HIE™, B33 1=0.28, Zj:; A PR RIS Y R A X R TR &mEEER, H
T R Hy e Y JE RS TR A To=3.825 % 107 photo/sec- ster,

(2) BRSEHEREREHFRARNBEIEL, HREEBEEW. “Fe N 2.6 4F,
AR =107, 5 T=3.T51 4, “Fo W) Fr @M 1979 £ 12 § 4 H, XKW E B
5 1082 466 [ 10 H, ¢=2.51644 4, fo A L30f3 =23.7226 mei, 48 5 ) T =1.956 X
107 photo/sec-ster , HHL(HH LR WREK 10% E4.,
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= RR I E BARE

W17 “Fe WM BRI ZJE, i “BtEGREEE" B EF= 5F £ X 3¢ i Ml Kodak L
XRRBARA—BENEERFE. LREERPERAM,

BH, HEABEMER VIRSHR R 10 5 2L B, T RUE U IE /R IR, 1
BRE “Fo MWW RE, BEHHE COum) HESHURELRBETSKETERN

W, R H =Lt MR T AR R H o b B AW 4 —

StEt R TR D, BATBZX AR WANEEFS TIOET ML, HRIITES
A 3,

%5 OF B X 5l Kodak TR X 3t)y 1t “Fe A H M D &
Table 5 Values of H & D of type 5F X-ray film and Kodak NS
X-ray film for %Fe radiation

t (#0) 40 80 160 320 640 | 1280 2560 5120 10240 | 20480 | 40960

H (10° photo/em?)| 2.06 | 4.12 |8.25 |16.5 |33.0 [66.0 |132.0 [263.9 |527.8 | 1055.7 |211l.4

Dyp 0.270 [ 0.286 | 0.308 } 0.378 | 0.470 | 0.686 ) 1.092 | 1.608 | 2.303 | 2.908 | 3.301

Dgys 0.556 | 0.586 | 0,650 | 0.776 | 0.990 | 1.340 | 1.792] 2.362 | 2.960 | 3.460 | 4.110

i 3 LU h, Kodak R A MAKMEEA, LRI RMEEER AL NME
A1, T 5F 28 X o 7 B Bk B 6B, S0 L A 35, 5 3 1, Kodak HR i b 5F J 2
8, % D=1Rf, TR HHRH MR R4 912 3.3 % 107 photo/em? 1 12 X 107 photo/em?,

RARABSINT BHEFRBEOURTE, NETEFANTE, EETRENASN
XFRFEH

5 £ X W
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Absolute calibration of X-ray films »using

low-energy radioactive source

Fan PiNnzrONG AND MA0 CHUSHENG
(Shanghai Institute of Optics and Fine Mechanics, Academia Sinica)

(Received 29 August 1983)

Abstract

With 8i(Li) X-ray energy spectrometer, the intensity of low-energy radioactive
source *Fe hag been measured and the absolute characteristic curves of emulsion for
BF medical film and Kodak No-screen film under the condition of ®*Fe radiation have
also been obtained using “time-mark’ exposure technique. When the optical density D
of 5F film is equal to 1, then the corresponding exposure H is equal to 12 x 10" photo/
cm?,





