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Study for Gamma Ray Spectra of Cascading Decay
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independent for single peak. The results 0T two the methods are in fair agreement.
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Introduction

If two gamma-Tays
within the resolving time of the |
for circuit only one puise will
equal to the sum of the pulses.
radionuclide

with detector

ilse- amplitude

interact

be stored with
amplitude e
The true sum pulse occurs for
emitting two or more cascading photons as
shown in Fig. (1) [1]. Within the resolving time
of spectron it almost oceurs when the decay
100 ns [2]. To
and true sum

neter,
time of cascading photons is

: pulses

distinguish between sin
puh; in complex height spectrum from a Nal
(TD) scintillation spectrometer is tl hat ;

Thc‘ count rate of ¢ pulses varies linearly
with the peak efficiency (E)

Niingie = 1E

while that of the sum pulses varies quadratically

1E E;

sing!

:\ frue sum =

1 60

3" Nal (TL)

where 1 is the source strength, E, an d E; the peak

efficiencies of two emitting gamma Tays in
cascade from ref. [3].

Experimental Procedure

|- The present measurements were pcrformed

using a spectrometer composed of 3 " Nal(TT)
‘T‘[lpt]flkt and multi- glmnne] *.nah'gcr,

seaks area was measured by the total
counts recorded in the full energy

dS.ul:»
The

z:mr‘“*—‘u of

peak (N}, as table (1) presents.

i- The value of single peaks efficiencies for

(“Co. ®Y) where calculated from the relation

between ;wak efficiency (E) in percentage (%)

and the gamma-ray energy | Ey MeV by a

least-squares fit of the form

log (E) = log (C) - K log (E,)
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N(2) IE
Where Source-detector distance 5 r\( | ) [F
log (E)=5.2-093 log (E,) Jem - . o ,
L - and the relative intensity for true sum peax |
log (E)=4.9 - 091 log (E. ) Sem -
log (E)=4.7 - 0.8% log (E,) 7 em .

N(2)

N(l) IE,
from above . i o e ;

= . ; ) We can consider (E, Ey) is the efficiency ot true

relations are represented in table 11, , 1T Rl vt T
et . ; sum peak. Tables | and II present the observed
4- Relative intensities for single peaks and true ; § et ey = pmos s
: S Sl ~ k and the calculated relative intensities values for
sum peaks of ("'Co, YY) gamma decay were

gamma-rays.
|\ = -

obtained by two methods, ref.
4-1 The observed relative intensities values (Ir) . .
- , } . . ' Results and Discussion
were measured by the ratio of total numbers ot A gt ; . i

’ ) Relative intensities for single peaks and true sum

counts in peaks N(i) as the following e 1 : 1 B —
: eaks were determined by two difterent methods

relationships clear that : . i _—
FE as in tables | and [ for radionuclides emitting

. .
N(2) two cascade photons.

: For single peak
N(1)

Fe +

[he great advantage of these methods is to
inguish between single peaks and true sum
N peaks in analyzing a complex pulse height
N(Z,1) : spectrum where the relative intensity for true sum
— For true sum peak
T

N(1} i . _
s W . ; is unvaried for single peak. In the present work
where N (2,1) is the number of counts in true sum o | W e : B
were found the observed relative intensities

peak varies with source-detector distance while it

peak and N(1) is normalized. e B . (o i ,.

oy ; . . . . values for gamma-ray are in fair agreement with
The calculated relative intensities values ] g

i S - . those which were calculated.

: were  calculated by the following

relationships;

N ()=F, E,
NEZ: =14 E,

So the relative intengity for single peaks is

Table I: Photopeak areas and observed relative intensities of gamma-rays from.(60Co, 88Y) decay for

i _rlif&‘rvnt _\'u_u_r('e—Lig‘[ca‘jﬂ]_‘__(_iiﬁ!;ling'fi.ﬂ

Photo--Peak Area (count/sec) Observed Relative Intensity

Source ) f : ; ) .
| Source-Detector Distance (¢m) Source—Detector Distance (cm)

3 | 2 ' b g

2
!
|

]
5 ! 7
5

I")l"‘." 1541.20 | 832.1 112 | '. 7+0.28 ﬁrlril"l-_('-: 100+0.17 ]()l':r';-{i‘l-‘)m

§99357 07 | 740014085 | 53535069 | 89.29:0.19 | 88.9250.15 | 8892016

2.506 20.12+0.15 ] 5.5240. 1.99+0,02 | 1.38 0,920

(1.173+1.333)

0808 T100+0.23 | 10020.29
1 836 52684014 | 52 754017
N T34 T+ () : ’ : f']__ﬂji () ri 0] b.‘)'_--;'l |§£ g

{
|

(0.898 ~1.836)
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Table [1: Photopeak efficacy and ¢

I A - I A
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alculated relative intensities of gamma-rays from (
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60Co, 88Y) decay for

different source-detector distances

| Photo—Peak Efficiency (E%) | Calculated Relative Intensity (1,)
| Souree B MV sl , s R B ,..._.__.m,ﬁ“_..ﬁ
{ Source—Detector Distance (cm) Detector Distance (¢m)
. A E— s
; 3 5 | 7 | 3 | 2 | 7
P :L o RPEETRE S N e | ,I,.__, il_ T SRR
| A7 2,21 1.28 0.93 100 100 100
! - = | P == S SRSERES 4 - — e e I S,
R 1.333 1.97 114 | 083 | 8914 | 89.06 89.25
; = = e : — I
‘ 2.506 436 %102 | 1.46x 1 7 | 197 | 114 0.83
. |
(1.173-1.333) - | |
= N N . — E—
(0.898 : 2 .84 63 1.18 100 100 100 |
Y o i ) 1 —
1.836 |.47 ; 0.83 0.62 51.76 52,15 ‘ 52.54
|
 —_— = s - = —
2.734 4,17 % 10 1.39% 10 0.73x 10 47 085 | 0.62
I
i 1]

(0.898 +1.836)
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