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TABLE 1—Operation of Solid-State Dosimeters

Main dese

(¢) CaS04:Mn 5 X 1078 +509%,)

Measured ranyge
puramelcr Muterial (roendyen) Comments
Centers stable to measurement (dose)
Coloration (n) Glass (8) 104109 Ior desimetry of beams
(L) Clear plasties 108-100 including pulsed elee-
tron beums
(¢) Dyes (e.g. red 103107 Dose distributions in
perspex (4], blne phantoms
cellophane, tet-
razolium blue(5),
ILAP. (&)
Radiophoto- Glass (a) USA 10-10* Uscd in tissue implants
luminescence (b) Japan 10mr-10°
Degradation of  Anthracene, ete. 105-10* igh doses
luminescence
Electron spin - a-Alanine 102-10% Research method
résonance
" Centers destroyed by measurement (dose)
- (a) CaFs:Mn 0.001-3 x 106 {Pensinve: wed for
uninescence protection monitoring
Clinical use under
(b) LiF 0.1-108 active development

Energy-independent;
fading small
Under development

Electrical conductivity (dose-rate)
Ainps or volls

al 1 r/hr
Photocurrent p-n junctions, Si, Ge, 107°-1078 anp
GaAs
Photovoltage  p-n junctions, 8i, Ge, 107° volt
Gads
Internully Cds 10-8-107% amp
amplified
photocurrent

Fust-pulse counters
Damaged by 104 r

Response times 1-) gee
at 1 r/mnin.  Pulse
eounting under de-
velopment
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Dependence of the radiation sensitivity
of the diode(RD 13A) to the external
reverse bias voltage at the constant
exposure rate.
Number in ( ) shows the external reverse

bias voltage(unit; volt).
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Fig. 2-5. Schematic diagram of experimental

arrangement and gold target
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Fig. 2-8. The current through the external circuit as a function of resistance

of the external resistor.
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Fig. 2-9. Induced current as a function of exposure rate of

bremsstrahlung.
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Schematiec diagram of the rotation of the dosimeter.

Rotation (A): the axis of rotation coincides with the

axis of the dosimeter and is perpendicular to the axis

of the accelerating tube. Rotation (B): the axis of rotation
1s perpendicular to the axls of the dosimeter and of the

accelerating tube.
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B =0 athé WX R T0 BLIbo n UL Br oA Ahd3 . O=T/2

FhIBEAATT 02 0 Jw FaA 0 BENH0 B2 B L2818 % Ko h2
o I FEEBNTaBABRCEHL )T 5 i zud it 2R ho L
EZzhnn o FREB (25 )EMrDREC KBSy s 09 RaYE A T
BEIN VR ARERE R I<d 20 REZ 0B s 0 PIERTTROKE 5B
BRI T <320t o FHEPs - HuzroMET 285 79 iR

B IOV RCH D EZFTEDT DA

C2-2—-3> AMPIINA TR 2342 KIEIE

M2-13) g 52x% /0 R/4r o5 ea5% 3 oBRER (150
LARNEEMG Y 200 PPN 4 72 (812 5 2 FHARNER 0 = € 0) BrHTAS
AR E S AT R B By 2% - BRENBvRATAL chmBEE -
KGR ho-ce=0BFT  2nb. MBolpNERLBEe % =757 E
BN MRKIzs 2 ARBEF T OV T 2 vx— o AT P2 L Wi, 44780 PEM T
= 0%30 n-ptBShoWAvHRAW TS Lw= e horek s . ik
EeoVoy #$SVARLIv =58 ARENGvIBRERo M szhxh LS
X0 A e 30X /.a“';wq Ty iEH A zoikch B . FBilors
MR BaHB (FAF )eRkn oo ioti s sn<FRetss . 3 lpw%
T erT 5 st ey > 2RBEa K 35S s RARERA A cia Qe |
B4 TR ETRL2MEINI N o e ofFeona TREREBTL z t ky 22
BB eAd - ez  -ok3 o BEH0BRAIEN I TRATHINAN

ﬁz.hbzmﬁ%ﬂaa L= o0

C2-2-4) pothix
) FEboinT FI0BALFo GBI 5 <07 eHmwr FRAER

- 33 -



EXTERWAL CURRENT, microamp

i —o—— INDUCED CURRENT =1
— ——— | FAKAGE CURRENT
3 L P
% o —0) =TT —0
o—0—0—0— O i _r#,,iff
) - .- -
”’,.”"
yad
1= » —
"4
//
0& l I | I
0 10 20 30 my

Fig.

2-13.

BIAS VOLTAGE, voLT

Tnduced current at 5.2x102R/h and leakage current as a function

of bias voltage.
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PRODUCT oF INDUCED—CURRENTS & SQUARE DISTANCE, AMPS + CZ

Fig. 3-6. Angular distributions of curren

induced by electron through the

collimator on the geometrical
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Fig. 3-13. Cross sectional view of the dosimeter and
the number of eleetrons traversing the depletion
layer per incident electron.
(1) T{Ll,E)T(Lg,E), the number of electrons
tranmitting through the layer of copper and
silicon semicconductor with thickness L1+L2,
per incident electron.
(2): R(L3,E), the number of electrons back-
scattered from the n-region of the silicon
detecting element with the thickness L3 per
incident electron
(3): T(LB,E}R(LQ,E)T(L3,E/3), the number of
electrons transmitted through the n-region of
the silicon detecting element after belng
backscattered from copper with the thickness

Lu per incident electron.
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