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Acril plate (15mm)

NaI(T1) : 8"¢ x4"

Photo multiplier (RCA-4525) x3
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2 ,000mm

Detector of whole body countor
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Photo. 1 General view of whole-body counting system with subject
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Table 1. Specifications of the detector system

Cristal : NaI(T1) x2
Detector Shape : 81 x4

Window : 0.019"(St)

Phototube :  RCA 4524 3“9 (3/1 detector)
Pre amp. NB-11  (HARSHAW)
Main amp. 2010 ( CANBERRA)

High voltage 415 B (FLUKE)

Analyzer Model 7040 Multi channel analyzer 4000 ch (ORTEC)
Minicomputer PDP11/04 28 K word (DEC}
Memory AED3100P Dual floppy disk drive 256 K bite 2 Drive

Type writer LA-36 (DEC)

Read out unit
X-Y plotter 7004B (H/P)
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Photo. 2 Photograph of the multichannel analyzer, minicomputer

and floppy disk.
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Fig. 3 Relation between gamma-ray energy and energy resolution
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Fig. 5 Gamma-ray spectrum of background in monitoring room
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Table.

2 Specification of calibration source

Type of phantom

Nuclide Chemical form Box phantom* Rando phantom#**
Activity Organ Activity
{(nCi) (Volume) (nCi) Organ
19.4 G.I-tract
Co - 60 CoCl2-H,0 25.5 (9.7 % 305cc)
’ 30.2 Lung
224.7 P IR 25.6 6. I-tract
Cs-137 CSCTz-HzO . Brust
41.2 (9.7 x 10%¢c) 40.2 Lung
K - 40 KBr0;-H,0 1a2x100 | Sole e — —
* Splusion of RI (at 09-JUL-79)
*k

Capsule source (at 09-JUL-79)
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(a) Rando phantom (b} Box-type phantom

Photo. 3 Phantom for caliblation



Table. 3 Specification of the phantom

Type
(Maker)

Material

Specification

Box-type
{Fuji electric)

Polyvinyl chloride
5 mm thickness

Organ (Volume ; cc)
Head (4000), Neck (500), Chest (9700)
Abdomen (7200), West (10700), Thigh (8500)
Leg and foot (6000), Arm (5000), Whole body (51600)

Rando

(Alderson)

Radio equivalent
to corresponding
human material
Z:7.30

p : 0.985

Height 5 175 cm, Weight 73.5 Kg
Effective atomic number : 7.30
Mass density of tung : 0.32

With human skelton

T1—-08—1F8N



Box-type phantom
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Fig. 7 Bed geometry of Box phantom

11-08~178N



N841-80-11

Rand phantom

/

p——— P

Nal(T1)| [Nal(TT)

1 | _1

No.2 No. 1

(a) Spine position

Rando phantom
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No.2 { No.1

(b} Prone position

Fig. 8 Geométry of Rando phantom and Detector.
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Table. 4 CALIBRATION DATA

Spectrometric | Integral Radio Energy band Net Net . :

resolution background |unclide|Lower|Upper|Band |background| pulse Contribution from

137¢s|89%Co | *OK | (0.2~2.0MeV) Timit{limit |width rate 137¢s 60Co 4ok 106py

(%) 1 (%) | (%) {cpm) (MeV) | (MeV) | (MeV) {cpm)  [(cpm/nCi)|{cpm/nCi) | {cpm/nCi) |{cpm/g.K) {{cpm/nCi)
137¢s | 0.59]0.72 | 0.13 67.0 10.5 -— — 0.3 —_—

8.8 |7.2 7.2 812.0 "0k 11.38|1.54(0.16 55.2 1.2 0 e —_—
106py | 0.57 | 0.68 | 0.11 £6.4 . 10.5 —_— 0.27 —_—

Box phantom Organ Whole body
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Table 5.

CALIBRATION DATA

Spectrometric | Integral Radio Energy band Net Net - -

resolution background junclide|Lower |Upper |Band |background| pulse Contribution from

13705 |%%Co| *OK |{0.2~2.0MeV) 1imit |1imit |width rate 137¢Cs 80Co HOK 108Ry

(%) | (%) | (%) (cpm) (MeV) | (MeV) |(MeV)| (cpm} |{cpm/nCi)|(cpm/nCi) |(cpm/nCi) [{cpm/g.K)|(cpm/nCi)
137¢s | 0.59 [ 0.72 | 0.13 67.0 38.0 — 22 1.0 —

8.8 [7.2]7.2 812.0 8%Co [1.23[1.42|0.19 43.6 34.0 0 —_ 1.3 —
“0k 1-1.3811.54|0.16 55.2 3.6 0 5.9 — —_

Box phantom, Organ Brust
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Fig. 9 Variation in sensitivity to gamma-ray energy of various
nuclides and phantoms
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Table 6. CALIBRATION DATA

Nuclide Geometry Back ground Net pulse rate
(cpm) (cpm/nCi)
Spine position 67.0 36.0
137Cs
Prone position 67.0 34.0
Spine position 43.6 34.0
GOCO
Prone position 43.6 31.0

Rando phantom : Lung

I1-08~-178N
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Fig. 10 Variation in sensitivity to gamma-ray energy of

various nuclides



Table 7. CALIBRATION DATA
Net pulse Contribution from
Nuclide Geometry Background rate G.I tract to Brust.
{cpm) {(cpm/nCi) (cpm/nCi)

Spine

position 67.0 19.0 2.9
Cs-137

Prone

position 67.0 47.0 4.4

Spine 43.6 17.0 4.0

position : ' )
Co-60

Prone _

position 43.6 39.0 5.6

Rando Phantom :

G.I tract

T1-08-T¥%8N
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Fig. 11 Variation in sensitivity to gamma-ray energy of
various nuclides
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Table 8. Calibration data and minimum detectable amount

Background Net pulse Minimum ?etegtable Maximum
. amount (nCi permissible
Nuclide Organ rate | body burden
{cpm) (cpm/nCi} tp = 10min th = 833min (uCi)
K-40 Whole body 5h.2 1.1 9.5 6.9 —
Whole body 43.6 10.2 0.9 0.66 10
Lung 43.6 34 0.27 0.2 ——
Co-60 :
Spine -
G.I position 43.6 17.0 0.55 0.4
Prone
G.I position 43.6 39.0 0.24 0.17 —_—
Whole body 67.0 10.4 1.1 0.8 30
Lung 67.0 36.0 0.32 0.23 —_—
Cs-137
Spine
G.1I position 67.0 19.0 0.6 0.44  —
Prone
G.I position 67.0 47.0 0.24 0.18
Ru-106 Whole body 66.4 1.4 8.1 5.9 10

ts =10 min
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