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Abstract
A Study of Counting Efficiency according to the Window-width
on Radionuclides 13!] and 198'y,,

Soung Ock Park

Dept. of Radiotechnology, Dong Nam Health Junior College,
Kyungki-do, Korea

It is a esperimental report to investigation for optimum window-width on radionuclides
1391 and 198 Au

The obtained results were as follow;

1. Incaseof 131,

1) The lowest counts produced at the window-width of 10KeV and 20KeV.

2) The count rate, more Lucreased, when the window-width more opened, but the counting
efficiency is very good between 70KeV and 130KeV window-width (19.23% — 35.71%
about the peak energy). |

3) The heighest counting rate per KeV of window appeared at 130KeV window-width,

4) BKG counts increased proportionally to the wider window as 5.473 + 0.016 cpm.

2. Incase of 198Au

1) The lowest counts appeared at 10KeV and 20KeV window.

2) Count rate more increased, when window-width more opened, but the counting effici-
ency is very good between 80KeV and 140KeV window (19.46% — 34.06% about
the peak energy).

3) The heighest counting rate per KeV of the window appeared at 140KeV window.

4) BKG counts increased proportionally to the wider window-width as 4.74 + 1.09 cpm.
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B = BRLBRCZ & 2Eime HE
E RHt0A s Aolvh THS & HM (pulse il ¥
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1B RE-e BEEY 9SS v dd S AAY &
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EMe] energy & 7HAl pulse ik AJsle] FiEs|=2
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BETHERES] peak energy & &3l upper level
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D) & #Esled o] iES windowz} 3H=n] o] window
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SELO super scamer Ds 78] read out system
(Counter)-2 FAsIg .2 #AS collimator + scan
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Table 1. Classification of collimator
Diameter of Diameter of
. collimator (cm) hole (mm) Number of Type of Focal length
Classification holes hole (cm)
outside | inside outside | inside
for 18] 9 13 3 5 253 hexagonal 10
for 8 Au 9 13 3 5 209 ” 12




Table 2. ZH3 PF-ol49 window =
Window & 10 Kev| 20 30 40 50 60 70 80 ) 100
Discriminator ULD| LLDUD |LD {UD [LD [UD|LD|UD |LD UD|LD [UD LD [UD{LD|UD [LD |UD LD
Window 1E>eak g | 274% | 549% | 824% (10.98% |13.73% (1648% |19.23% (21.97% |24.12% |2747%
KeV|KeV
RI 1 369 | 359(374|354|379|349| 384|344 389]339(394)|334 | 399 [329 [404 |324| 40931 9] 414 [314
Window 2.43% | 48 | 729 | 973 |1216 [1459 [17.03 |1946 |21.86 [24.33
m E
KeV |KeV|
Ri 158 7y, 416 | 406[421]401]426)396| 431391 436|386 441 381|446 376 | 451| 371 | 456 | 366 461 [361
Window I8 110KeV| 120 130 | 140 | 150 | 160 | 170 | 180 | 190 [p .
Discriminator up |LD [up|Lp|up|Lbjup|Lp jup Lo lup|LbluplLp lup|Lb [up LD [FPer&Y
W% g | 3021% (3296 (3571 (3846 (4120 |43%5 [4670 |4945 5219
KeV [KeV
RI 131) 419 | 309|424 |304(429]299|434 |294|439(280| 444|284 449 (279|454 | 274 |459{269] 364 KeV
Window
Ak £ | 2676 2919 (3163 |3406 |3649 [38.92 [4136 (4379 [46.2
KeV|KeVike
RI 1887, 466 | 356]471|351|476|346(481|341| 486|336 491 [331{ 496 |326]501 321506 [316] 411 KeV
Table 3, Window (B3] cpm3} BEstidsell #ak 54&
WindowlE 10 Kev | 20 30 40 50 60 70 80 90 100
1s1y [cPm]1,3230 | 31160 | 51960 | 79635| 120685 | 17,0085 | 224365| 30357.6 | 37492.0| 44455.0
% [1.60% | 4.32 % | 6.57 % |10.07 %]|15.26 % | 21.51 % | 28.38 %/ 38.40 % | 47.42 % | 56.25 %
198, |CPm 3,720.5 | 7,870.0 | 134725 | 20,9020| 304890 | 44,6305 | 61,1080 81,0165 |101,685.0 1268340
% [1.40% | 3.056% | 5.21 % | 8.00 %|11.80 % | 17.27 % | 23.65 % | 31.36 % | 39.36 %] 49.10 %
Windowls |110Kev| 120 130 140 | 150 160 170 180 19
131 |cpm|53,030.5 | 587325 | 64,6465 | 68850.0] 72433.5| 752610 | 765680| 77,7990 | 79,0465
% §7.08% |74.29 % | 81.77 % | 87.00 % |91.63 % | 95.20 % | 96.86% | 9841 % | 100 %
196 | CPM]52,487.5 [173,703.0 |195,881.5 |214480.5229,563.5 | 240,032.5 | 247,866.5 | 253,828.0 |258.202.0
2% [ 59.03%{67.25 % | 75.83 % | 8303 % |88.87 % 1 9293 % | 95.06% | 9827 % | 100 %




7H &2 B (countor) & Y& window 1EE =
Aptgict, =3 window g 3Bmel =& back ground
(BKG) = JIEsIAAch & Hifiol 3t window (BS) 3
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£+ Fig. 13 3¢}
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1) Window 18 5 St#yso| @i

Table 3¢f4 P12 A windowiF 10 kev ol 4]
= photopeak 8843 2] pulse 9F ApS =2 7 HEEE
B BESY 1.6%< 132.3 cpm, 30kev 2] window
jEoll 4 6.57 %31 5196.0 cpm, 60 kev oll A& 21,51

%
100}
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60 1984,
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Window (kev)

%2 17008.5 cpm-S JER =] 443 i@m=la, 80 Fig. 2. ™13 %Ay 9] window (el =&
kev 2] window fEol] A+ 38.40 %] FH#rel  30357.6 Hpi&H
cpm, 110 keve] 7-$: 67.08 %4l 53030.5 cpm, L
Table 4. Window &3] KeVE Ft#iase] gy
Window 5 10KeV| 20 30 40 50 60 70 80 20 100
BBt 303 | 155.8 | 173.2| 199.0| 241.3| 283.4| 320.5| 379.4| 416.5( 444.5
131 XeV
% | 266 | 31.32 | 34.82 | 40.04 | 48.51 | 56.94 | 64.46 | 76.30 | 83.77 | 89.41
cpm
=1 372.9| 393.9| 449.0| 522.5| 609.7| 743.8| 872.9(1,012.7 (1,129.8 |1, 268.3
19 Ke
8 Au
% 24. 4 25.75 28. 31 34. 10 39.84 48. 55 56. 98 66.10 | 73.75 82. 80
Window ig 110 120 130 140 150 160 170 180 190
|
BB 4800 | 489.4| 407.2| 401.7| 482.8| 470.3| 450.4| 432.2| 416.0
181 KeV
% | 96.93 | 98.40 | 100 | 98.88 | 97.10 | 94.58 | 90.56 | 86.90 | 83.61
P 1,386.2 |1,447.5 |1,506.7 | 1,532.0 [ 1,530.4 [1,500.2 [1,458.0 | 1, 410.1 | 1, 359.4
108 KeV
Au
% | 90.48 [ 94.49 | 98.36 | 100 | 99.88 | 97.92 | 95.18 | 92.0¢ | 88.71
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%<1 13472.5cpm, 50KeV 2] windowel] A= 11.8%

Ql 30489.0 cpm-g vhehllo] A 43 EBmEe FAE

Hox gleh, 80KeV S windowiEe] 7A-9E 31.36% 40
9l 81016.5 cpom, 100KeV+ 49.10 %] 126834.0 cpm
130KeVol| A& mEEIEES] 75.83 %%  19588L 5 20}
cpm o2 window iE38Inol] H{E S B\ oS
Bosaz 150KeV el 2 igmuigo] T3k4H 9 L
HEg-s vebRo] 190KeVol4 BEE#Al 258292cpm 20 40 60 80 100 120 140 160 180 200 KeV
<+ vehd gleh

198 Au

2) Window ISRI01 TE window 1 KeVE 5 Beskel Fig. 3. Window 1KeVES] MBS LR
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Table 4 |4 '] 882 7%l 10kev window of

4] window 1 kev® 132.3cpme|, 30kev windowel] 4]

Table 5. Window f§H¢]] w2 BKG &t

Window j§ | 10 KeV 20 30 40 50 60 70 80 90 100

BKG
131 cpm

% 5,27 | 11.22 | 1535 | 20.53 | 26.10 | 32.82 | 39.15 | 42.51 | 47.1 54. 89

55 117 160 214 272 342 408 443 491 572

BKG
cpm

41 94 150 191 242 289 341 388 440 497
198 Au

%6 4.40 10.20 | 16.30 | 20.76 | 26.30 | 31.40 | 37.0 42.1 47.8 54.0

Window §8 | 110KeV | 120 130 140 150 160 170 180 190

BKG
131 cpm

% | 57.58 63.24 | 67.37 | 68.90 | 78.69 | 84.64 | 90.11 %. 10 100

600 659 702 718 820 882 939 991 1,042

BKG
cpm

540 580 640 652 739 780 820 890 920
198 Au

% | 58.6 63.0 69.56 | 70.8 80.32 | 84.78 | 89.13 | 96.73 100

—89—



+ 173.2cpm, 50kev 241.3 cpm, 70kev 320
com, 222 90kev- 416.5cpm & IHEEAHEL e}
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window 8] kol 52 1kevE2| HEE S Gra-
ph2 Jelhld Fig. 33 2t
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Bl A = window {EEmell =& FHEe Skl A4
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M, L EtEpEe] Aol B2 A9 10kev win-
dow gl 4= BEFTEEL] 5.27 %3 55 cpm BEY
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dow 1BUS5 BKGQ) Alulo] wasjd zelc}d%,
& HBRolA X window 1RS] i@nall w8 kevi o] BKG
mEEe e Afe PAug A$ 25 1w
Zo| 5,46+0.01 cpm, Le]a 4.74 +0.109 cpm.2
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B} 70kevell 4] 130keve] window i (peak energy
o] 19.23 %~ 35.71 %) 7}=]] o] ol =z 140
kev &) window JELL 2] window ol 4] ©}A] = BmpEs
o] zalilele] fiig-& vjebulcl,

t}) % window §E¢l] =& window 8 1kev %< it
BEL 130kevold BEES vehiglx, 2 Lk
window gl 4 #h= SiEt,

2}) Back grounds (BKG) Counts  window (88
el =2} Bws $lo.o, & window o 4] 1kev & BKG
HEH BB T 5.473 +£0.016cpm o2 A —iF
Eyilod

2) 1985y 9 a8

7}) narrow window §1 10kev$} 20kevel4l= 2
FEMETT A A el

b window 18-S SEmAR 5 HEEE  EmEgl
a2 EmEA-S 2w window #H 80kev ol 4 140 kev
74x] (peak energy &] 19.46 %~34.06 %) A FA|
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£ window ol]4] 1kev# BKG counts = F#5 4.74+
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