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2nvestlgatlons ere ؟ made on the count1ng characterlstlcs

1n ±elat1on to the1r dependence on tbe tenperatuze and Hum4-

d1ty، Orves connectng the fundarental parametezs are

g1ven whleh are very aseful for t heن des1gn o4 any 3equ1rod

streamer counteFم 

INTRODUCTIONي 

Tho efflelency o a corona counter depends on the com­
poaltlon of the a1± £1ll1ng. The water vapour concentra­

t4on has the 1argest etfeet on the efflclency of the a13
 جع ٣جي=

41111ng spark±cرة nte Reeently (م1 ج more won been م2) ووغ

done on 1ts effect on the ffic±oncy of straamez counteTs

None of the eenl1er wort(و3-5)٦ و٩ e tred to study the
tenperature dependence of spazk counters 1n detall. Counee6ر) )
has empressed the vler that 1t 1s 1lkely to be s14ght but و

no cons1derable data on tha temperature effect e.1st unt1l
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The present work 1s 4ntended to ve ج1 a clear p1et1re

of the effect of both bumdty and temperatura on the

operatlng character1stles of streamer counters.

APPARATUS

he streaner counter has been deseribod ،elsenherج (&)
so that only a brle4 Account may b g1ven.

٨ hiEhly pol1sbod stenless steel plate seves as cathoe.

Ankor anode mlre of d4ameter 0.293 m1م s held t1ghtly para-

11e1 to tha catbce at a distance ٥f 7 m٠د The ffeet1ve ة

1engtط of the cethode 1s72 m end 10 H- total reslstance

connect1ng anode- to H.V.

KXPMRIDTML RESULTS

(M)

Streame٤ CotnteTs  ا«٤

In4Ae present rorl thg dependenee of the eff4clency o4
 عبب ر

the mire plane straaEeT counter on the concentrat1on of

the mateF-vapour 1n the fIlllng a1r has ben measured 1n

the streamer 'teglon.
F:إو )

ThHe eount41ng character4.st±cs are shoan iرYfor ous لاar م

relat1ve hum4a4ty extend4ng 43on 3056 to 1006٤.

THe stamt the ع corona streerer puls6s ncreases ج1"
mltb the ncreese of the amount of the ratem vapour 1n
the countez, mhle the 11m1ting voltaGe Vج remaدns nearly

the sAme mhatever may be tbe velue of the relative hamdltyو 



except4' 1or R.N. = 100,

٦9- 3.

THe observed dspendence of the eft4elency af countlng

on the uolsture 1s a def1clenoy ths عه streamer counter  و

and cairyng حد oat a number of measurements the counter

mst b placed 1n a cl0sed enclosure1و nslde mhlطc the ±e­

lat1ve hurd1ty has to be kept alMays constant during the

rnn±ng t1me of the emperlments,

F1g. ( ( ع reprssentad the curve of t heن relat1ve eff&­

plateauth3 .ه.٥cs)] 1)/(٥)٨=1eaey E, [Eه 

• countlng rate relat1ve to the count1ng Tate of relatlve

humd4ty 306 as Munctlon of the relat1va humtd1ty.

From F1g. (2) ae see thet there 1s a rapld fal 1n

tho eff1c1ency of connt1ng on decreaslng the humld1ty

ant11 R.H. 1s , صب ا0 byond mhleh 1t deereAse somemhat

slonly mlth furtbor decrease ٥f th8 R٠H. Te 1ncresss

effle1ency of the streoner countor by 1nereaslngو thصلا 

the humd1ty, Appsrently 1s 14nked m±th the 1'orat±on of

heavy negat±1ve 1ons, Increas1ng the hum1d1ty 1ncreases

the probab111ty of fonmng heawy negat1vg,1ons and so
 .ه بد لب-

 .يد.-<٤
as a result orih1s diffuslon 1s decreasea. Th1s 4Aet
may brlng about the development of" streaMer countez to
operate under more favourable cond1t1ons and consaquently

counting alpha partlcles mlth gTeater efr±elencY. It 1s

clearly seen fror tha curent curwa that tbe var1atlon of

hur1d1ty does not affeet the eoroma current. BIt mhen V,
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.1ncreases the corona cuRrent F 1rcreaseF±n a good agIee-

ment witb the folom1ng epp1rlca1 fomula determinod from

tbe present ezpeR1rental results Applylng the 1east -

sguars f1ts  ء

» -o ي-126.38 v3+ 0.0082 x no-9 w٤=1.533= د (1)

f1g. (3) shoas 1 vs٠ Va g1ven by eguation the د0,(1)

same f1gure ere represented erperfmentAl values' mhch shor

good agreement M1th the coaputed vAlues.

Th1s phenomenon s d1ffeTent 4ron prerlous observed

emper1mentl resu4و' /, wH1ئ e 1n good agreeuert w1th that

obserwed by Andreeschchey e ٤ho ,لا! م had deteeted o د

change 1n the coroaa current for spark counters

Te 1nternal resistance 2 of the ancde-to-cetbdde

d schargeث spaee has ben detemlned as funetlon. of V

mh4ch 1s deteraned by the relatloD

٢4 ج = ٤

, Fعلا (')shons tha resu1ts.

(2)

It 4s o6Gious tAat there

1s Eradual ه 1nerease of M4th ج2 dscrease of V, comlng at

tbe plateau threshold to a very steep rlse.

Bg. (5) represents the 8.e. feEistanee rج VS٠ V
wHich 1s g4ven froa the equat1on 2

=.e٥ ء ٣ dI
It 4s c1ear that rg decreasers1th ±ncreAsln Vي .

(3)
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(B) rature onthو Relat17و F4£ee18neyof

StreenuerGounteIs0

To study the tempergture dependence ±t 1s essentlal

to aLlon tor the appanent change 1n the rahge af particl6s

caused by the change tho صد dens1ty o surrouR1ng a1r as

the temperature 1s changed.

Th1s experlmental morlr has 1nvest1gated the efreet ot

the varlatlon of teDperatura on the streamz counter

characterlst1cs. For th1s purpose a counter ٢1th ele drode

separatlon 7 m & anlcor anode r1re of dlaneter 6 = 0.29 mm

m±th 10 M-external res1stance connectlng anode to' B.B.V.

.are used The countlng characterlst1.cs are shom 1n Flr؟ 
(6) for var±ous temporaturs extend1ng 4rom 309C to 809C.

THe results 1ndlcate that the sens1t1vlty of streamner ccunter

1s somemhat dependant on the temperatuTe. Also 1t shoms

that the start of tl1e corona streamar pulses 1ncrenses

M1th the 1ncrese of the temperatureIn the sane tme a

aecrAAse 1nتt hs length ot the plateeu 196v1dant٠ Howaver  و
oa small poa1tlve plateau slope 1s notlced at 80"C٠

٨pplying the 1east:-square f1ts to experlrental results

ot corona current Mlch are ±epresented 1n Flg. (7) by

c1rles emp1rlcal fonrulas of the secotd omder have been

de taraned for I 1n ters ot Y, correspondng to Marlous

7alwes of tempeRature. Tese have been represented by

the contnnous eurves 1n F1g٠ (7)
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Fl٤، (8) 1nd4eates t atط the relet1ve eff1e1ency o4

the streamer detoctor inreAses gradually slow M1th the

1ncreaso of teMperattra com1ng to a sbArp ±1se At abut
8ooc.

Tae 1ntaTnal reslstonce r cn ba deterr1nod As fun­

ct1on o4 V for d1£terent elues of temperature by qua­
t±on (2)

F1g. (9) ehoas the.results ٠ It 1s obvlous that there
1s A gredual decrease 1n rج r1th the 1ncreese of tb8 tem­
peratura rhi1a At 1arge values of Vي a very smaLl ver1a­

t1on 1n 2٥ 1s not1eed.

٢4٤. (10) repressnts the ٥000 res1stance ± vn ج 1ع by
e4 (3) ه V. V1ج or frorent 1ة valvas o4 tempenature 1.e.

T = 30, '+0, 50, 60, 70, 8o%c. It 1s clear that rج decrease

٢1th the 1ncrease of the temperature and that a small

v8r1at1or 1n £g 1s observed at higb values o4 Vءج 

Thus عدم Me concludع that the efflcfaoncy of streEmer coun-

t٥٤ ae}وزج on the counpos1t1on oع the as ع £1111ng as mel1

as 1ts temperature The ه nator Topour ccncentrat1on mas

ths 1aFgest efect on the ef41c1eney of the a1r f1111ag

streamer counter.
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 العرار للحداد النية الكفاءة ودرجة الرطهة جافر
 بربري,يييبربررنهههحررنححره

-٣٣٣--٣٥٥٣٣٦ ست

 شان صديق يكر /مرات الميدة ابوتيد محمد حمنية د·
 شمس ين ع جامعة الينات بكلية الطبيعة تمم

 البحث ملخص
 ميييوبنةلوي@

 الفيضى العداد خافر على والرطية الحرارة درجة من كل تأثير درس
 تأثير ان وجد رقد• المختلة العداد متغيرات تربط التى المنحنيات ورسه
.• عليها الحرارة درجة بتأثير قيون اذا كبيرا النسبية المداد كقادة على الرطوبة

٥٩

 تتج مه.ء
 جية. نمى.

 وجي ر س
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