
 حر

A TRلNSISTORIzقL G4ل:L-CلA U COLOIتE OE SPETAO:TER

Kمملم wY, swm',H٠ ه4 م11 430-LE A رقلد4 ء  م بلط

mAفhmر +$.N s :ه عد .# ±و'+ قده مى

Phys1as Depeamen!و Dn1rers±ty College For C1rlq,
ELn S sل TH4vers1by, Caتro, Eypt  ه

Abatrعa t A ه eompletely truنmfstozlzed cofno.idence apeatroaate± whlch oould

be sed to study direct ar oincideroe ه &aصسma-eح a speot±'a 1s Ehotn٠ "THa

oonstruoted eletroalc ts لre ه1 a teriaticsمchar و and peromerees of sueh

£a preBenteds: Dreet and coinc1dence spect.ra fr the deeey oع peotrometer a.ص 
1٠2. ٠2 a eع a soت presentedه '

Tد troduct±on

Sbudy o£ decay scheMes af zzdloact1re nuclei offerA ona o2 the moet

co±nEideneo3 وeetraق ±n±±eeعا ,أ streج cleaد eق اy portant methoAs to sbصذ 

6pectra as well as anGular rrelation measureuents supply Tery irportant

knowledege about the deca Gcheme of the studied nucleu5. ٨ coذncidence apectr0=

meter which could be alqo used for anGular cortelation eperinents 1s one of tha

most portantح± eqwlpaents for aY nuclcar phyeios lboratoryه Therefoze, we have

found 1t wseful to constmuct a coupletely tranDistoziaed colnoidenco opeEtrometer.

Th4s spectroMeter cowld be usEd to study direct aسmج Epect±aو amama-cama c01n-

c1denee Eotra ج. d4oaents ة xe1tea عه ه 1evels byaقaular eorrelat±on wethods

It 1a Alsa posslble to meaeure beta-gaتa or alpharGaحma coincidence by slply

chooai3£ suitable sc1nt1llatar= for beسat o± alphe-part1oles٠ "The apectroreter

could be easily modified to study beta-gamma alpha-Gamua و or Gamaم EaEa ooiac1d­

enee5 wainG hleh reEolut1on deteetors such sه Ge( (± ت decotors o٦ eurface barrler

deteotors {under constmctlon) for alpha or beta part4cleB»
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·The puجpose of this vork 1e therefore to constact such A Apectrometerه 
22 • 60mThe spectroreter has been tested wElng Ta ana 'Co souraes٠ For the coTplete-

2. . ٠ 2neaa of the z رo ر Has ع4 م boen siply 4nrestieatoa"},

General Descr1pt1on

F1g٥ 1 Bhovs a block d1agram of the vhole spectrometer٠ 1e have eoastmaeted

wt oي sc1niillat±on aeteo:o> weing و3 أ tvo 155 ArP photomult1pllers (PH) each o£

whمغ h 4s coupled to a er(Tl) د"ح "ج ر erEtel. Pulsee from the anode of eaeh PN

t after suitableخ fed to a mariable reeolvlag tLme fast ooincldence oircwةrو 

±he speetrua £zom onc o± the photorult1plieة pl4£icatlon an shaplnG. Part o4م 

detector٥ PM('2) coula be seleotea by A £eo erossing 81ngle channel analyaer and

then £ea to one o£ the inputs of a slow coincidence o4rcuit through a phase

1nvertor and shaper٠ The other ±nput o4 the Blo% coincidenoe c1rcwit receives

pulaes froa the output o4 the fast c0incidence circuit a4ter passing throuGh

A au1table delay c1rcuit٠ %he output pulses fro» the slou coinei&ence c1rcaits

pliled, shapedد ter belng anم e wsed to gAte a '512 LABEl malticbannel analyzer aعه 

and delayed by suitable 01rcui4s0 The mult±ehannel analyaer reee1res a &4rect

pectrum froa P(1) throueh a suiteble linear ampl1fler an a delay l1neم٠ 

The two detectorA arc mounted on anular حد co±relation table Fig٠ 2 w1th

a mGvable source holder in the center of the tablc 0v1ng to the £inite s1ze of

the detectore, table وط± Pe4te coingiaence measuremenاs at anleد rarLng £ro»

609 ه+2409.٠-

E1eetronie 0ircuits

11 the electronie e1reuits presented 1n fiG.1 ereept the lذnear ampl141€

ana the aero croAsing AinElo chaصnel annlyzer 1n channel (2) have been construe
2 ٠٠for the preaent vork"" ,±hoveve م oEly 4ast circuits vill be' prcsented٠

Fas Apl441ers1)ذ( 

irذ٩ Two 4dentlcal fast amplifiers hare been constmucted. Fig.5 Ehows the c؟ 

٥4 one of these emplif4ers It ء eons±sts of a capacltive a4ffercntlator (200 pf"

£ollovea by an wnsaturated diع ferent1al ampl4£1er (",and " d )و هه a gated a p±iه



45٦ سه

Thette= £olloverث٠ e 4olloved by an emه staهnميه anهه aetفه ,؟ ,R)ه)ج 

1n of this ampl1fier hهs Teen ±ound to be 1n the o±der ٥f 100٠ Ita bamd vldtb

mounts to about 20 M Az Tae ±nput. pulses (froR tbe photomult1pllar) havs about

25 ns ±1se-tذme and s ر5 dتrat1on whle the output pulaes 1roه the c1reutt Hare

About 10 ns ±lae-tذma and ps ح0 duratlon٠

Fast shaperet(1 )لا

31g. 4 ahows the clmlt o4 ona o£ the fast Bhapera wBed 4n the preaent

vork. It consiBts sذmply &ma a difRerentiating ataee gدsiد a 25 pf eapaaltanc

£ollowed by tvo a plifyineه ataEes (T, and ( و؟ and then a emitterح £ollover R,0

THe output pulses fror suعh cirew4t are o± about 7 rolts anaplitude and 20 ns

duratlon٠

(114) Ver1eble Resolvالng Tالe Fast Coالneldenees

FLg. 5 ahows tbe c1rclt used whieh eonslsts of a taat coincldenee stageو 

٤ fast d1BcrlmiNato± Btage and a fast shaper٠ The ±esolrlng tذma of the c01neld-

enee e1rcu4t coald ba ehanged by changing the discrimlnatlon lerel o the faat

decrimlnaor٠ 'he co1ncderee tage ه eonslsts 5f tvo bunnel d1odes vhose blases

ere Adusted s that only egat1re م pulses of apl1tadeA reaterج than 6 Volta can

produe tuصnel er±ee+ otpat ,)و عد o4 the e0±ne1denee stage 4ependa on the

delay t1me betveen the to iصst plaes٠ For mهلعa orerlAp, the ottput pulseA

4Cs. These pulseA Aro £ed toل eها d-drat1onج rolta a%955ن sht of ت5 Heكن٣ب رعي.- حر عه •

the scrimlnator 1ة through the eMitter followe± T,0 The ±ast &4scrlmlnator ased

inator1 سscrlة He٠ ؟;nel a1odes £ollowed by an apl144ar Tص oneists of two tuه 

1ower lerel a dه henee the ±esalntloa of the eoineidenca could be varled fror

0 t٥ 005 rolt wsin tvo warlable reslstorA 10 K2 and  مة820

Pertoanae

Fig٠ 6 1llustrates the resolvدng ourres of the fast eoixeidence w tلص £o±

on جws هw٤ هذ a و ههuعee. ءo ء ةn ءe ه»عeso1v=tA٥ ث&2)  و%<, م%& ه,34"
orde± of 56 ns wa1le the slope of the cuعve haa a C10 ر ns٠ The ±atio of

ace4dental to tmue coinc4denees 1s 2/ ٠he د spectroneter has been teseed by
. 22. 6bperforing &ireat ana colncdence spectre in Na hd ة Co aouroeas
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2 .mn cese o£ "Ma souree £1E. T 1tis clear that the 10275 Iev 1ne 1e

• ٠٠ 60 ٠completely absent 4rom the coincidence spectre, while for 0o Gurve 4i٠ 8

he atlo ج between the 1ntensities o£ tbe 1٠18 and 1.33 HeY lines are greatly

a44ected acEording to the posit1on of the cHooson window٠

2he ApectzoMeter haE been also sed to study direct and coincidence spectra

1n the decay e' عه15 .a% ر1 وى' فمه152 ج15 4 siه p1441e4 aeeay eeheme

1nolud1ng the 1nrestiEated transivlons is illustrateD 1n fiG0 9 ihe' ه d4rect

spectهur {I) obtained as well as coincdenee speetra {II (III,IT و £or &if£erent

chooEen windows are shoxn in 4ig. 10٠ When the multiehannel analyzer was gated

wا » the 122 1eV 1ine 3 " يو( ح ر15٥ +ranait4on), the 0.245, 00965, 1009,

1٥11 and 1٥41 TeV l4nes are vell observed whlle the 0.544 and 00779 1٤eW 2nes

are h1ehly attenuated. ten vhe multicharunel analyzer wasقع ببهم, ue  ة124

€ated in the 00544 N:eV 11ne "o مد1>4 ق(2 ج transition) tHe uoat pronounced

line was the 0.779 1ey. 1hen gatlng the mult1chanrtel analyzer by the 0.779 M!eV

.a, the aosi pronouneed line was the 00544 Mel&رو12 ج 

Authora woula lkce to expTesE the1r slncere ati ع tude to a1l members o4

the laclear Physics Laboratoy 1o± providing ±acilities and their help &ur1nG

the experlmental ueasureد erts. le are indEbtea t٥ Ii. l .ذ ت SAaaani and n. FIousa

£or their teehnical help0
٢٠- ,عه  العد ،٤وت
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F1gure Captlon

of م the apparabuRه blook d1agraم 

GaaRنa a angular crelatlon tableه 

A trans±.storized ±aat a pl1£4erه .reut ه1

translAtorlzed fast shaper c1rcuit0لا 

translstorlzed ه Tariable reaalvlng 4aAt eoinoldenee c1rcuitر 
. ٠ 2 60ResolrinG tذme urres or the ±aat eoincldenea unit £or 'Ne, Co

eeaع٠ souمه152 رم 
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٣1¢٠ (7) 22GamaGaنa co±o±dence Bpeotrm uBlng Ila source

Jig (٠ ه( • 60GaعصA.gaae colncidenoe Bpectra uelng Co sources

M19)و، ) 12 ٠S±mplif4ed decay seheme of the decay or '2"p. Eeries adloated

by arrOws are those observed by the aystems

. 12Fig10{م ) Gحmسa Gaهma ca±noidenoe spectra us4ng ""< source٠ ع
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 التطابتى جاما جاما مطيا

c.1اسماعيل. 

 شمس عين جامعة العلمين كلية

 وى القمحا ا.ا,

 أنشاص الذرية الطاقة مؤسة
 أبوليلة٠ ح
 عينشمس جائعة لبنات تليقا

 ابراهيم .م.1

 شمس عين جامعة الملمين كلية
 دروش ع،٠ "ب

 القاهرة جامعة العلو كلية

 الطيف دراسة به يملن تابتى جاما جاما لمطياف شامل وصف من يتكون البحث

 المنبعثة للأشعة وى الزا التويج لدراسة أيضا يصلح كا لتابقى وا المباشر الجاس

 لأشعة شئين كا وكذلك الترانزستور من المطياف دوئر جيع بنا" وتدتم• النواه من

 كواشف باستخدام
 البحث ذكرفى وتد

 المطياف مذا استعمال يمكن كما. الوميى التوع من حاما
 هيات الما

. جاما وأشحة ت/بيتا لجسيما تلح موصلة تصف

 العيارية الأتوية بعشى على تجربه تم وتد المطياف نيات واما خاثر جمين

٦٠ والكوبلت٢٤ الصوديوم مشل مبسطا حرضا أيضا البحث مشمل

١ ه٢ ا{وروبيوم نواة لدراسة الجهاز بوسطة تمت التى القياسات لبعن

 ضع

 غمد. م+
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22 .Na 2T=36nsه 
60

.2T-44nsCه٥ 
152

٥ Eu2٤=56ns.
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٢-Direct spectrum
I1-Coincidence spectrum
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