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A STUDY ON THE MEASUREMENT OF 7-RAY ABSORPTION
COEFFICIENT OF ENAMEL, DENTIN AND BONE
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Dept. of Operative Dentistry, Graduate School of S.N.U.

(Directed by Prof. Yun9 Hai Kim, D.D.S., Ph.D.)

Low energized y-ray is basically identical with X-ray known as electro-magnetic
wave.

As r radiation passes through matter it undergoes absorption by interacting
with atoms of the absorbing material, principally by the thtoelectric effect,
the compton effect and by pair production.

To determine 7-ray absorptidn coefficient of tooth enamel, dentin and bone,
the author made the experiment as follows. ‘

Five mCi of *#Am(59.54KeV) was employed as source.

Layout of instruments and electronic chain is shown on Fig. 1 and Fig.2.

Tooth and bone samples were prepared and polished in various thickness as -
shown on Table 2,3 and 4,

True counts by means of detector were calculated appeared on the Table 2.3.
4. and obtained the value of absorption coefficient as follows:

1) Enamel: 1, 056cm™!

2) Dentin: 0,651¢m™!

3) Bone(Cortical): 0.5%9lcm™!
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Table 1. Ca.P.O.H. 8l WK

AR IR #/0(cm?/g) Uphoto+ #co‘mp

ER(EFH5) (cm?/atom)

Ca (20) 0. 637 42,4 10724

P (15 0.311 14.5% 1072

0 (8 0.188 |  5.00%1072

H (D 0.326 | 0.546X10724
ek vkl 7ol #HMFE 3Cas(P0y). Ca(OH)7F 7}
A womw IAuo®R BEE 9,13}1 RSt
I BERTEY R AT s EFEL £4 Ca:40,
P:31, 0:16, H:1 o= ﬁ%%gf 10040] eF. =

& 400, P& 186, Ox 416, HE 29|
Ee 2.9(g/cm®)o] m2®
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#0=0.188X 2. 9X o0~ =0, 2259

ca=0.637X2.9X =0, 7360

#p=0,311X2.9%X =0, 1670

1034 =0. 0019
o] & &%isl% Enameld] BIKEGEH 4=

o] =

£y=0.326X2.9%
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Hp=0.311x2. zx-léﬁﬁqo 1268

416,
Eo=0.188x2. 2X’m~—r0. 1714

ﬂH=O.326X2.2X70~§Z‘—‘-‘70.0014
o1& A% 0.8579(cm™) o] 3o}
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Table 2, Enamele] TZENE

Sample | e | True owis T

No. Sample 4674
1 0. 220 3654 1.123
2 0.234 3686 1.015
3 0.219 3659 1.118
4 0. 199 3816 1.019
5 0. 241 3667 1. 007

Mean 1.056(cm™)
Table 3. Dentine] #isEfE

Sample Thzgl;l)ess ;l;f)zit?so/tllgﬁ) #lem™)
No. Sample 4553
1 0.283 3753 0. 682
2 0.303 3760 0. 631
3 0. 354 3706 0. 659
4 0. 320 3670 0.673
5 0. 301 3788 0.611

Mean 0.651(cm™")
Table 4. Bone(Cortical)®] s

Thickness

True counts

Sample (cm) (counts/min) #(em™)
No. Sample 4547
1 0. 347 3702 0. 592
2 0.227 4025 0. 537
3 0. 358 3655 0. 610
4 0. 337 3740 0. 580
5 0. 343 3654 0.637

Mean 0. 591(cm™)
§5) Back ground® ] 880counts/min-g FLl
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Naw= BEMEHAS SRETY MKE e 3
W #/Pe BRI 1S HE PR o] FRomA
BERBI RN sbe] Bfis cm?/grb Aok fiasl ub
) zFo] MAmM A Y 7 ollx] = 59,54 KeVel X-
ek AL e Y ﬂ?ﬁﬂﬁﬂﬂ 7-55‘5%017] o JE
"ol PERS  REMEST =9 #Ame]  r-fist
WRHE E RS #% 2 iP«l HEMER FHrel
e Compton %5 Mibstd = I SEUME MsEd =
2 BMEC 5 gobn Bob, mRE B S 5%
BEC A #=1.131(cm ™) ol 2 BFEA A= #=0.858
{cm ™ol o] PEEERNA L2 REFREE BENE

— 110 —

Ca.P.O.H. 9 #¢] zhe oke] Table 132} et

o
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Table 5. #7m5A #EE 2 BB

@  |e/on) b ot TREL
P (15 2.20 . 0.311 0. 684
Ca (20) 1,55 0. 637 0. 987
Fe (26) 7.88 1.18 9.30
Cu (29) 8.95 1.56 14.0
Ag (47) 10.5 5.12 53.8
Sn  (50) 7.31 6. 49 47.4
Pt (78) 21.4 3.08 65.9
Au (79) 19.3 3.27 63.2
Pb  (82) 11.34 3,55 40.3

60KeV, s HiEm
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