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ABSTRACT
In this work we have prepared liquid scintillation detectors using organic scintillation
materials such as Naphthalene and Anthracene, each one dissolved in the organic solvent
( Xylene ). then we have measure the Net Area Under Peak, for wide range of
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concentrations of the organic scintillation solutions. We get best concentration
(which gives maximum value of scintillation) of liquid scintillation detector prepared from

Naphthalene solute in  Xylene is(40g/l) and for scintillation detector prepared from

Anthracene solute in the Xylene is (1.4g/l ). Then in order to study effect of quenching on
these prepared detectors, we added different concentrations of quenchers to the organic
scintillation solutions at the optimum value of concentration.

Key Word : Quenching, Liquid Scintillation Detectors.

(°H)
(0.156MeV ) (*C) ( 0.019 MeV )
( 1995 ) (0.167MeV ) (*S)
(Knoll, 2000) (100%)
( Knoll, 1979) ( Liquid Scintillation Counting Internal Source )
(1995 )

.( Fluorescence Quenching )

- Chemical Quenching
(Noujaim et al, 1976)

(Tait, 1980)
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. Colour Quenching

(1995 )

: High Concentration Quenching

(1995 )

( Langenscheidt, 1971)
(PBO in Toluene ) (POPOP in Toluene ) ( Anthracene in Toluene )

(p- terphenyl in Toluene )

( Alessio et al., 1978 )

GOCO

Vials (External — Standard Channel Ratio )

(NE-216) (1.0cm?) (3.5cm?)
(CCly)

( Verrezen and Hurtegen, 2000 )

(Internal Standardisation )

3H 14C 63Ni QOTC GOCO
(Villa et al. , 2003)
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) 210 Pb 99-|—C
[ ]
.1
. Naphthalene (C,,Hj) Anthracene(C4H,) 1.1
(1978 )
(1978 )
.(1997 )
. Xylene( (C6H4(CH3)2) ) 1.2
( 99%)
.( Barton, 1982) ( Rappoport, 1981)
2
: Carbontetrachloride ( ) 2.1

(CCly)
.(Othmar, 1979)
Hexamethparasoniline . Gentian Violet 2.2
.( The United States Phramacopeia,1965)
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(1)
,(44mm) (Philips XP 1000P.M.T) : 1
.(Philips, 1971) (4000A) ( 25%)
ADC : (MCA) 2
(4096) (8503) .(Canberra, 1977)

.(Canberra, 1981 )Canberra

—»Rubbher Caver
| » Radioactive Sources

pm | ———®Liquid Scintillation

tube
Pre—‘amp. Oscilloscope
H.V. Specs.  Amp. ] —> s
(2006 ) 11
( 35-40) °C
(1)
Cl V1=C2.V2 ........................... (1)

V2 Vl . ( ) C2 Cl
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(1)
[(4).(3)] [(2).(1)]
1870 60 )
(
(40g/1) )
(1.4g/1)
12 1
Bcs Net Area %Co Net Area
Err(%) = g_ e:a Err(%) = g eeta
(VN/N)x100 (counts) (VN/N)%100 (counts)
(g) (&)
0.397 63172 10 0.479 43475 10
0.361 76550 20 0.428 54437 20
0.310 103647 30 0.399 62528 30
0.277 130206 35 0.349 81885 35
0.260 147857 40 0.335 89104 40
0.266 140421 50 0.339 86821 50
0.272 135031 60 0.37 73030 60
0.277 129553 70 0.379 69404 70
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14 -3
Net Area ®co Net Area
B7cs
Err % = Net Err %= Net
(VN/N)x100 (COAJE?S) (VN/N)x100 (c‘:l:ﬁi‘s)
(gN) (g
0.655 23250 0.2 0.726 18932 0.2
0.450 49168 0.4 0.690 20944 0.4
0.317 99279 0.6 0.542 33988 0.6
0.241 171296 0.8 0.439 51671 0.8
0.235 180701 1 0.384 67788 1
0.208 229528 1.2 0.366 74389 1.2
0.197 256708 1.4 0.278 129010 1.4
0.214 217244 1.6 0.297 113246 16
0.215 214819 1.8 0.342 85238 1.8
0.218 210255 2 0.359 77239 2
0.226 195734 4 0.404 61058 4

(5).(4).(3),(2)
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( *°Co) Net Area 2

(**'Cs) Net Area : 3

(*°Co) Net Area 4

(*Cs) Net Area .5
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.(1995

)

(1.4g/1) (40g/l)

(GOC O)

(Gentian Violet)
(0.02-0.2) ml Gentian Violet
(6),(5)
Gentian Violet 16 Gentian Violet : 5
(1.49/1) (40g/1)
Bics Net Area Net Area
137CS
Net Volume of Alj et Volume
Err (%)= | Area | .~ . Err %= rea of
N (counts) entian N (counts) :
(VN/N)x100 Violet ml | | (VN/N)x100 Gentian
Violet ml
0.155 415936 0 0.156 410135 0
0.160 387570 0.02 0.162 377867 0.02
0.163 375071 0.04 0.167 356561 0.04
0.165 364503 0.06 0.172 335658 0.06
0.168 351715 0.08 0.178 315116 0.08
0.169 347058 0.1 0.182 299489 0.1
0.172 335799 0.15 0.187 283304 0.15
0.174 328413 0.2 0.190 276176 0.2
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(Carbontetracloried) .
(022 ) ml (CCl,)
14C
(CCly) (7) (8)
(CCly) ()
(1995 )
14- )
(L4g/l ) ccl, -8 ccl, .7
(Net Area) ( 40g/1)
tc e (Net Area)
Counting Net | Yolume | | Coynting Net | volume
. Err (%) = of CCl1 . Err (%) = of CCl,
Efficiency (VN/N)x100 Area 4 Efficiency (VN/N)x100 Area
(%) of B (counts) | ( ml) (%) of B (counts) | (ml)
100 0.167 358317 0 100 0.151 438563 0
83 0.183 297630 0.2 83 0.165 363213 0.2
76 0.192 270568 0.4 80 0.168 351457 0.4
73 0.195 261881 0.6 76 0.173 332442 0.6
72 0.197 257540 0.8 74 0.175 325237 0.8
71 0.198 253547 1 72 0.178 314512 1
69 0.2 246059 1.5 70 0.180 308218 1.5
67 0.203 240300 2 68 0.183 297795 2
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2 (3
)
( ) (
(38g/l) (A) 40g/I .(Guilbauit, 1973) Self Absorption
( Kallman and Furst, 1951)
(Schram and Lombart, 1963) (70g/1)
(80g/1 )
QOSr
(2002 )
( 60g/1) (35g/1)
(4) (5) 1.4g/1
( 2002 )

( Guilbauit, 1973)

( Berlman, 1971)

(Abdul-Ridha, 1977)
6) (7

.(1995 )
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Gentian Violet 27 Gentian Violet : 6
(1.49/) ( 40g/1)
Bcs (Net Area) Bcs ( Net Area)
(CCl,)
(CCly) 8 (O

( Alessio et al., 1978)

(CCly)
.( Noujaim et al., 1976)
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CCl, 19 CcCl, : 8
1.4g/l 40g/1
(¥C)H Net Area ( ¥C) Net Area
[(1.33, 1.173)MeV] (®Co)
(¥'Cs) .(336.4kBq) (0.31MeV)
[( 0.514, 1.17)MeV] ( 0.662MeV) ()
(5.27Year) .(318kBq) (¥'Cs)
*'c) .(Lederer and Shirley, 1978) (30.2Year)
) (5730Year) ( 0.156MeV)
.(250uCi) (54.2uCi/mmol)*C (2004
1A (11) (10)
(12) [(1.4g/1) 1B [(40g/1)
(15) (14) B A (**'Cs) (13)
(14) (12) B A (*°Co)

(11) (15) (13) (10)



( PhotoPeak)

(Knoll, 1979)
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14-

(1.4g/) (40g/)
( 137CS, BOCO )

( Net Area)

)

[(8).(7)] [(6).(5]
( 1.4g/1) (40g/l)

.(0.2-2)ml

1997

. 839

CCl,

.2002

.2006

.1989

(Net Area)

CCl,; Gentian Violet

(Net Area)
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1995
.203-225
.31 93 14- .2004
1978
. 306
1978
. 588
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