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HaCTOR~~e ~CCneAOBaH~R CTp~MepHWX Tpy60K 6wn~ BWnOnHeHW npH 
3anYCKe MaCCOBOrO npO~3BOACTBa AeTeKTOpOB aAPOHHOrO KanOp~MeT
pa YCTaHOBK~ AEn~H/l/ ~ ~Men~ CBOe~ 4enb~ ~3Y4eH~e BOnpOCOB 
HaAemHOCT~ ~X pa60T~. KaK 6wno nOKa3aHO B pa60Te/ 2 / , Ha~6onee 
paCnpOCTpaHeHHO~ np~4~HO~ OTKa3a nnaCT~KOBWX Tpy6oK, pa6o~a~

~~X B CaMOraCR~eMCA CTp~MepHOM lerei pem~Me, RBnReTCR B03H~K
HOBeH~e caMOCTORTenbHO~O pa3pRAa B AeTeKTope, 4TO o6Hapym~BaeT
CR no nORBneH~~ TeMHOBoro TOKa B aHOAHO~ 4en~ ~ np~BOA~T K na
AeH~~ 3$$eKT~BHOCT~ per~CTpau~~ 4aCT~4. BepORTHOCTb pa3B~T~R 

3Toro npo4ecca YMeHbwaeTCR c YMeHbweH~eM pe3~CT~BHOCT~ KaTOA
Horo nOKpWT~R, 4TO cy~ecTBeHHO nOBwwaeT cTa6~nbHOCTb pa60TW 
Tpy6K~. B CBR3~ C 3T~M HaM~ 6wn~ npoBeAeHW ~ccneAOBaH~R Ae
TeKTopOB c MeTann~4eCK~M InaTYHHwM ~ an~M~H~eB~MI KaTOAOM. 
B Ka4eCTBe aHOAa np~MeHRnaCb nocepe6peHHaR npOBonOKa ~3 6e
p~nn~eBO~ 6POH3W A~aMeTpOM 105 MKM. B OCTanbHOM KOHCTpYK4~R 

nOBTopRna AeTeKTOpw AnA YCTaHOBK~ AEn$H. Hcnonb30BanaCb ra30
BaR CMeCb aproH-~so6YTaH 1:3. 

H3-3a 3KpaH~pOBaH~R MeTann~4eCK~M KaTOAOM 3neKTpOMarH~THO
ro nonR CbeM c~rHana c nOMO~b~ BHeWH~X 3neKTpOAOB MomHO 6wno 
ocy~ecTB~Tb TonbKO B AeTeKTopax c He3aMKHYTo~ KaToAHo~ nOBepx
HOCTb~, n03TOMY B Ka4eçTse KpwweK AnR npo$~ne~ ~cnonb30Ban~Cb 

nnaCT~KOBwe nonocw 6e3 pe3~CT~BHoro nOKpWT~R. B03MomHOCTb pa
60TW Tpy60K TaKO~ KOH$~rypa4~~ nOKasaHa s/31 H ~nn~cTp~pyeTcR 
p~c. 1, rAe npeACTaBneHa $OpMa c~nOBWX fi~H~~ 3neKTpocTaT~4ecKo

ro nonR B Tpy6Kax c 3aMKHYTWM ~ He3aMKHYTWM KaTOAOM. B~AHO, 

4TO AnR ABYX T~nOB AeTeKTopOB KOH$~rypa4~A nonR B6n~3~ aHOA
HO~ npOBon04K~ npaKT~4eCK~ cOBnaAaeT, OAHaKO CXOAHwe ycnOB~R 

AnR pa3B~T~A ra30Boro pa3pAAa 6YAYT AOCT~raTbCA np~ HeCKonbI 
KO 6onbw~x 3Ha4eH~RX aHOAHoro HanpRmeH~R AnA Tpy60K c He3aMK

\ 

HYTWM KaTOAOM. 
Ha p~c.2 np~BeAeHa C4eTHaR 
xapaKTep~CT~Ka AeTeKTopa c na
TYHHWM npO$~neM, 06nY4aeMoro 
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PHc.2. CqeTHaR XapaKTepHCTHKa+ 
rre-r ex-rop a C naTYHHhIM He3aMKHYt
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tPHC. 3. AMIlJIHTY,IJ.Hbu'icneKTp aHO,IJ.- 50 

+ f ++t H +++H •••HhIX CHrHaJIOB B ,IJ.eTeKTOpe C na

TYHHWM rrpO~HneM. Pa50qee Ha
20 40 !lO 00 100 

npaxenae 4,9 KB. QlnK,,) 

paA~oaKT~sHWM ~CT04H~KOM l06Ru. nopor cpa6aTwBaH~R per~cTp~PY~
~eA 3neKTpOH~K~ COCTasnHn 10 nKn, 3arpYSKa KaMep~ - OKono 
1 Kr~ Ha CM2. KaK S~AHO ~3 p~cYHKa, An~Ha nnaTO COCTaBnHeT 60
nee 1,5 KB, np~4eM KOHe~ nnaTO 06ycnoaneH Ha4anOM ~CKpOBaro 

np060H np~ HanpHmeH~~ 6,2-6,4 KB. Ha p~c.3 npHBeAeH THn~4HwA 
aMnn~TYAHwA cneKTp aHOAHWX CHrHanOB. Ha p~c.4 npeAcTasneHa sa
B~CHMOCTb aMnn~TYAw CHrHana c aHoAHo~ npoaon04KH OT HanpHmeH~H. 

npeACTaSnHnO ~HTepec BW~CH~Tb pa3n~4~e ycnoB~A HaBeAeH~H 

c~rHana Ha SHeWH~e C4~TwBaro~~e 3neKTpOAW AnR A8TOKTOpOB c Me
Tann~4eCK~M npo$~neM no cpaBHeH~ro c Tpy6KaMH c B~COKope3~CT~8
HWM KaTOAOM. Ha p~c.5 ~so6pameHa 3aBHCHMOCTb aMnnHTYAw sapHAa, 
HBseAeHHoro Ha C4~TbIBa~~eM 3neKTpOAe paSMepOM 10xl0 CM2, 

OT paCCTORH~R MemAY 4eHTpaM~ 3neKTpOAa H KonnHMaTopa paA~oaK
THBHoro ~CT04H~Ka, nepeMe~aeMoro sAonb aHOAHoA npOBon04K~. 

Ms p~cYHKa S~AHO, 4TO npH CMe~eH~~ paA~oaKT~BHoro HCT04H~Ka 

K Kpa~ BHeWHero 3neKTpaAa npo~CXOA~T 6blcTpoe YMeHbweH~e aMnn~

TYAW HaseAeHHoro CHrHana. 3TO 
YKa3wsaeT Ha OTCYTcTB~e saMeT
Hora paCTeKaH~R sapHAa Ha Ka

100 
TOAe. Yme Ha paccToHH~~ 1 CM 
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PHc.4. 3aBHcHM0CTb aMIlJIHTYAbI 
.> CHrHaJIa C aHo,IJ.HoH rrpOBonOKH 

11!! , 
01' HanpH)KeHHR ,IJ.nH ,IJ.eTeKTopa 
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PHC.S. 3aBHCHMOCTb HaBegeHHoro 
7,5 3apHga Ha BHemHeM 3neKTpoge 

pa3MepOM 10xlO CM 0r paccToH

HHH KOnnHMHpOBaHHoro HCTOqHHKa 

01' u;eHTpa 3neKTpoga. Pa60~ee
5.0 

HanpH~eHHe 5,0 KB. 
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PHC. 6. <1>opl'1a CHrHanOB C arrorr- ~-~
 

HOH npOBOJIOKH H aneunrc r-o 3neK.T

. poga: a - aHogHblH cHrHaJI, 6 - ~ 

KonnHMaTop pagHoaKTHBHoro HC- , 

TOT.UIHKa Hag U;eHTpoM 3neKTpo

ga, B - HCTOqHHK CgBHHYT Ha .I~
 

4 CM nnorn, npOBOnOqKH, r -- ~ ~
 
HCT04HHK cgBHHYT Ha 6 CM Bgonb ~
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PHc.7. <1>opMa CHrHana C BHem

Hero 3neKTpoga: BBepxy - Kon~r~ 
nHMaTOp pagHoaKTHBHoro HCTOq

LD
 
N
 HHKa Ha,rJ; u;eHTpoM 3neKTpoga,

HC BHH3Y - HCTOqHHK ygaJIeH HaO 5G J];8JI. 
100 CM Bgonb npOBon04KH. 
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OT KpaR 3neKTpOAa aMnn~TYAa C~rHana MeHReT aHaK ~ He ~aMeHReT
CR Aanee c paCCTORH~eM. 

M~. ~CCneAÓBan~ $OPMY CMrHana, HaBeAeHHOrO Ha BHeWHM~ 3neKT
POA, np~ paanM4H~X paCCTORHMHX paA~OaKT~BHOrO ~CT04H~Ka OT ~eHT

pa 3neKTpOAa. nOnY4eHH~e peaynbTaT~ np~BeAeH~ Ha p~c.6. OTP~
uaTe.nbHbl~ CMrHan BblablBaeTCR MHAYKu~e~ aHOAHOrO CMrHana, pac
npOCTp,aHR~~erOCR BAOnb TPy6K~. AnR CpaBHeHMR Ha p~c.7 ~a06pa
met-i GMrHàn'c 3neKTpOAa, HaA ~eHTpOM KOTopOrO HaXOA~TCR paA~o

aKT~BH~~ ~CTO~H~K, M C~rHan c 3neKTpOAa, YAaneHHOrO Ha paCCTOR~ 
H~el 100 CM. C{leAY~T OTMeT~Tb, 4TO np~BeAeHHble Ha p~c.6 ~ 7 AaH
Hble COBnaAà~T -c peaynbTaTa'M~) nony4eHHblM~ AnR AeTeKTopOB c pe
altfCH1BHblM K~TOAHbIM nOKpbll~eM 4/. · 

OCHOBHO~ np~4MHo~ BoapaCTaH~R HaKnOHa c4eTHo~ xapaKTep~cT~

K~ AeTeKTopOB" paõor acuax B crC-pem~Me, RBnReT.CH Y.Ben1ll4eHlIle 
4Mcna noC~e~MnynbcoB c pOCTOM HanpRmeHMH. 06paaoBaH~e Ta-

K~X nocneMMnynbcoB npoMcxOAMT 
aa C4eT $OT03$$eKTa B Be~eCT
~e KaTOAa. nOB~weHMe aHOAHO

~I
 • ro HanpRmeH~R np~BOAMT K YBe

n~4eHM~ 4Mcna $OTOHOB, 06pao 
ayeM~x np~ paaBMTM~ cTpMMepa,O 

H 4TO YBen~4~BaeT BepoRTHoCTb 
BoaHMKHoBeH~R nOCneMMnynbCOB. 
Ha p~c.8 nOKaaaHa $opMa CMr
Hana c aHOAa Tpy6K~ npM paa
n~4H~X HanpRmeH~RX /raaoBaR 
cMecb aproH-~a06YTaH 1:3, 
naTYHH~~ npo$~nb c an~MMHMe
BO~ Kp~WKO~/. POCT 4Mcna noc
ne~MnynbcoB, KOTop~e BoaHM
Ka~T, B OCHOBHOM, ~a-3a $0
T03$$eKTa B an~M~H~eBo~ Kp~W

Ke, MomHO nOAaB~Tb, YBen~4M

BaR cOAepmaHMe B raae MHoro
aTOMH~X A06aBOK. 3~0 Mnn~CT

p~pyeT pMc.9, Ha KOTOpOM np~

PHc.8. $opMa aHo~Horo CHrHa
JIa B ne r-e xr'ope c JIaTYHHbIM 
npotpartej-t H amOMHHHeBOH xpunr
KOH /ra30BaH CMeCb aprOH~H30
6YTaH 1:3/: a - HanPH~~HHe 

nc 5,0 KB, 6 - 5,2 KB, B 

roa ,n;8JI. 5,4 KB, r - 5,6 KB. 
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. PHc.9. To ~e, 4TO H Ha pHc.7 
/ra30BB5i CMeCb aproH-H30ÔYTáHfEl@ 1:6/: a - HarrpH~eHHe 5,2 KB, 
6 - 5,6 KB, B - 5,8 KB, r 

~t::[ 

o 
02 6,0 KB. 

BeAeHa $opMa c~rHanOB c aHO
Aa Tpy6KM AnR raaDBO~ CMec~. 
aproH-Ma06YTaH 1:6. 

np~ ~cn~TaH~~ Ha Aonrospe~~I
~ 

MeHHY~ cTa6~nbHOCTb Tpy60K
O c MeTannM4eCK~M KaTOAOM B~N 

RCH~nOCb, 4TO An~TenbHaR pa
60Ta B crC-pem~Me Ha OAHOM . M TOM me Y4aCTKe AeTeKTopa 
np~BOAMT K BoaH~KHOBeH~~ ca

r:J1@
MonOAAepm~Ba~~erOCfI paapRAa. 
HaM~ ôuna npennpauar a nonsrr

~I=:l 

O 
io Ka MaY4eHMR aaKOHOMepHOCTe~ 

Ha6n~AaeMorô RBneH~H ~ ero 
Kon~4eCTBeHHoro on~caH~R. . AnR YCTaHOBneHMH xapaKTepa 
npo~ecca MaMepRnoco ~peMR

~I~ OT Ha4ana 06nY4eH~R AO MOMeH
o Ta BoaH~KHOBeHMR caMOCTORTenb
io Horo paapRAa npM $~KC~pOB~H

H~X ycnoBMHX. nonY4eHHde pac-

HC npeAeneH~e /p~c. 10/ ~nn~cTp~
roo .]~eJI. pyeT TOT $aKT, 4TO ~MeeTCR 

HeKoe B~AeneHHoe BpeMR AO BO
aH~KHOBeH~R paapRAa. 3TO YKaa~BaeT Ha noporoB~~ xapaKTep npo
~ecca. 

OAHO~ Ma BoaMomH~X npM4MH BoaH~KHoBeHMR caMonOAAepm~Ba~~e

rOCR paapRAa MomeT 6~Tb xonOAHaR 3M~CC~R 3neKTpOHOB CKBoab 
nneHK~ A~3neKTpMKOB Ha KaTOAe - TaK Haa~BaeM~~ ManbTep-3$
$eKT/5 / . EcnM BHeWHRR nOBepXHOCTb TaKoro cnOR aapRmeHa ~OHH~M 
TOKOM nonom~TenbHO, TO BoaHMKa~~ee B A~3neKTpMKe 3neKTp~4eCKoe 

none cnoc06cTByeT BblXOAY 3neKTpOHOB ~a MaTep~ana KaTOAa ~ ~X 

npoxomAeHM~ 4epea nneHKY B HaxoAR~eeCR aa He~ npOCTpaHCTBO . 
I I 

1=126 

PHC. 10. Pacnpe~eJ1eHHe npOMeE 
3 

~YTKOB BpeM~HH OT Ha~ana 06Z3 
J1y~eHHR ~eTeKTopa c JIaTYHHwM 
KaTo~oM ~o MoMeHTa B03HHKHO
BeHHH caMOCTOHTeJIbHOrO pa3pHo 40 Tle) 80 120 
rra , 
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B HaWeM CnY4ae TaKa~ nneHKa BOaH~Kna, nO-B~A~MOMY, B peaynbTa
Te non~Mep~aa4~~ Ma06YTaHa ~ B~ayanbHo Ha6n~AanaCb np~ paa60p
Ke AeTeKTopa. ECTeCTBeHHO npeAnonom~Tb, 4TO Ben~4~Ha, onpeAe
n~~~a~ MOMeHT nepeXOAa B çaMonOAAep*~Ba~~~~c~ paap~A, eCTb He
KOTOP~~ Kp~T~4eCK~~ aap~A, HaKonneHH~~ Ha nOBepXHOCT~ A~3ne~T

p~4eCKO~ nneHK~. np04ecc HaKonneH~R'aap~Aa aHanor~~eH aap~AKe 

KOHAeHcaTopa B 4en~ c conpOT~Bn~H~eM YTe4K~ ~ on~CbIBaeTC~ $op
Myno~ 

q = I o t (1 - exp (- ti T) ) , 11/ 

rAe q - aap~A, t - BpeM~, ~o - TOK aap~AK~, T - nOCTO~HHa~ 

paap~AKK. nOAcTaBnR~ Kp~T~4ecK~~ HaKonneHH~~ aap~A qo, nony
4aeM 

t = - T 1n C1 - qcJ I o T ) , /21 

rAe qo ~ T - napaMeTp~ np04ecca. 3T~M B~pameH~eM annpOKC~M~pO

BanaCb 3Kcnep~MeHTanbHa~ aaB~C~MOCTb BpeMeH~ Ha4ana caMonOA
Aepm~Ba~~eroc~ paapana OT TOKa -repés ~ccneAyeMbl~ }'4aCTOK Ka
TOAa l~nH OT aarpyaK~ AeTeKTopal: Ha p~c.11 npeAcTaBneH~ pe
ayns r aru annpoxcwaauaa , ~a KOTOpblX 'cnenye r , 4TO npennoxe auaa 
MOAenb He npo taeope-urr 3Kcnep~MeHTanbHblM AaHHbIM. nQnY4eHHble 
aHa4eH~~ napaMeTpOB COCTaBn~~T qo = 500 HKn ~ T = 50 c. 

HaM~ 6~no ~ccneAOBaHO Bn~~H~e HeT04HocTe~, AonYCKaeM~X np~ 

c60pKe nnaCT~KOB~X T~y60K, Ha pa60TOCnoG06HOCTb AeTeKTopOB. 
OCHOBHoe cneACTa~e 3T~X HeT04HOCTe~ aaKn~4aeTC~ B BOaMO~HOM 

c~e~eH~~ aHoAHo~ npOBonOK~ Ha paccTo~H~e AO 300~400 MKM OT reo
MeTp~4ecKoro ~eHTpa. Ha p~c.12 npeAcTaBneH~ C4eTH~e xapaKTe
p~CT~K~ An~ ABYX Bap~aHToB Tpy60K - C aaMKHYT~M ~ HeaaMKHYT~M 

KaToAoM. B~AHO, 4TO OAH~M ~a nocneAcTB~~ cMe~eH~~ aHoAHo~ npo
BonOK~ ~Bn~eTC~ cAB~r Ha4ana nnaTO c4eTHo~ xapaKTep~cT~K~, KO
TOP~~, COCTaBnReT OKono 50 B Ha 100 MKM. 

KaK 6b1no 80KaaaHO, BepXHR~ rpaH~4a nnaTO c4eTHo~ xapaKTe
p~CT~K~ Tpy60K c MeTann~4eCK~M KaTOAoM onpeAen~eTC~ Ha4anOM 
~CKpOBoro np060~. n03TOMY ~ccneA0BanOCb Bn~~H~e CMe~eH~~ aHOA

HO~ npOBonOK~ Ha Hanp~meH~e, 

COOTBeTcTBy~ee ~CKpOHa4any 

io 1++ U
a,S.4.B 

Boro paap~Aa. Ha p~C. 13 nOKa
aaHa aaB~C~MOCTb np060~Horo 

Hanp~meH~~ OT CAB~ra aHoAHo~ 

x 
~ 
I 

tO~ 

0,1 
o 4020 N(rU) 

~
60 

PHc.ll. 3aBHCHMOCTb rrpOMe~T

KOB BpeMeHH ~o rrOflBneHHfl TeM

HOBoro TOKa OT 3arpY3KH ~e

TeKTopa. 

6 

5.6\- -+
1.2 [3!e (J ~ •••a~ .. ggg~ -+ aa co ~.3 -+0

• X=O~0.6 5 5. -+o X=600MKM z -+ -+

o 4.4~ ± 
4.0 4,6 5.2 5.8 O 400 X(MKM) 800 1200 

t e 8 8 il' e

1.2 
o:e: " -+ ~ ~ ~6T+ + 55 

=>5,4 +
.=0.6 

o 
• X=O 

z o " o X=600MKM +. 
~ '+

4.8t .O~ . ! =-+
4.0 4.6 5.2 : 5.8 O 400 X(MKM) 800 1200 

1.2 ~ 5.8~ + +- +- -+."~~f"~~"SB.! ~• : : o I l +. o& o
 

oX=-400MKM
2 f . ~ 52~ +- & 
~0.6 o 

::>' -+ . " " • X=400MKM 
• x=o 

• g ••OL 4.6 
4.0 4.6 5.2 5.8 -600 -200 X(Io4KM) 200 600Ua!l<B) 

PHC. 12. C1..IeTHble xapax'repacrrr PHc.13. 3aBHcHMOCTb Harrpfl~e
KH nnaCTHKOBb~ Tpy60K rrpH pa3 HHfl HCKpOBoro rrpo6ofl OT CMe
nH1..IHb~ CMe~eHHflX aHO~HOH rrpo ~eHHfl aHO~HoH rrpOBOn01..lKH: 
BOn01..lKH OT reOMeTpH1..IeCKOrO a - Tpy6Ka c 3aMKHYTb~ KaTO
~eHTpa: a - Tpy6Ka c 3aMKHY ~OM, 6,B - c He3aMKHYTWM. 
TWM KaTo~oM, 6 - c He3aMKHYTwM. 

npOBon04K~. HaKnoH 3TO~, npaKT~4eCK~ n~He~Ho~, aaB~C~MOCT~ co
CTaBn~eT OKono 100 B Ha 100 MKM, TO eCTb An~Ha nnaTO ~a-3a B03
MomHblX HeT04HOCTe~ ~arOTOBneH~~ MomeT YMeHbw~TbC~ Ha 300-400 B. 

~!: nOCKonbKY OCHOBHO~ np~4~HO~ BoaH~KHOBeH~~ TeMHOBoro TOKaI':tf 
B nnaCT~KOB~X Tpy6KaX ~Bn~eTCR aHa4~TenbH~~ TOK crc-paaPRAa, 
npeACTaBn~no ~HTepec B~~CH~Tb, KaK Bn~~eT CMe~eH~e aHOAaJ,' Ha TOK B Tpy6Ke. nonY4eHH~e peaynbTaT~ npeACTaBneH~ ~a p~c.14 
~ 15, KOTop~e ~nn~cTp~pY~T ~aMeHeH~e nonHoro TOKa B Tpy6Kax 

~ 
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PHc.15. H3MeHeHHe ~oKa qepe3 
o-rnern.aue CTeHKH ne'rexr-op a 
B 3a-BHCHMOCTH OT cnnar a anorr
HoA rrpQBonOqKH: a - Tpy6Ka 
c He3aMKHYThIM xaronosr, 6 
c 3aMKHYThIM. 

PHc.14. H3MeHeHHe rronHoro TOKa 
B 3aBHcHMoCTH OT cgBHra aHog
HoA rrpOBOnoqKH: a - Tpy6Ka 
c 3aMKHYThIM x aronox , 6, B 
C He3 aMKHYThIM . 

, 

·11~160 ~Il -#
012 -.++

~ 
12 + 

a)Ua =5,OKB :; 120 

~ * +
~ 

--+80~+ , , 

-400 O 800XtMKMI 400 

160 ·1113B-!ll 012 
~ U -13 +. o 6IUa=5.0KB -+::120 +
8 +- --t-+- 00#- --+-- -+

-t- -+-- -+-
80 

-400 O X(MKMI 400 800 

c pa3HO~ reOMeTp~e~ ~ ~3MeHeH~e TOKa 4epe3 CTeHK~ AeTeKTOpa. 
B~AHO, 4TO O~~AaeM~e Ha npaKT~Ke CAB~r~ aHOAHO~ npOBOnOK~ MOrYT 
npasecr a K YBen~4eH~1O TOKa AO 20%, 4TO noauurae r BepORTHOCTb 
OTKa3a AeTeKTopOB. 

AHan~3 aaHH~X, np~BeAeHH~X HaM~ paHee/ 2 / ~ ny6n~KyeM~x 
B 3TO~ pa6oTe, nOKa3~BaeT, 4TO HendcpeAcTBeHHo~ np~4~Ho~ OTKa
3a TPy6oK, pa6oTalO~~X B crC-pe~~Me, RBnReTCR c~nbHOT04H~~ xa
paKTep pa3pRAa. OAHaKO ecn~ AnR MeTann~4eCK~X Tpy60K B03H~K
HOBeH~e TeMHOBoro TOKa npOHcXOA~T BcneACTB~e npo~eccOB "cTape
H'~RII/6, 7/, TO AnR nOnHX.f\OpB~H~nOBb'X Tpy60K c BblCOKOOMHblM r p aoa
TOB~M nOKp~T~eM TaKOe nOBeAeH~e RBnReTCR pe3ynbTaToM TeXHOnO
r~~ ~3rOTOBneH~R pe3~CT~BHOrO CnOR ~ llocrrenaee MO~eT 6blTb npoun
nIOCTp~pOBaHO AaHH~M~ ~Cn~TaH~~ Ka4eCTBa pe3~CT~BHOrO nOKpWT~R 
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PHc.16. 3aBHcHMoCTb OTHOCH

TenbHoro qHCna geTeKTopoB,
 
B KOTOPWX He B03HHK caMorrOA

gepJKHBalOIqHAcH p aspan , OT C.KO

pOCTH gBH~eHHH PaAHOaK~HBHoro
 

HCTOqHHKa /3arpY3Ka 10 3 qa

2·C/.CTHIJ.,/CM

B napT~~ ~3 40 nonHOMaCWTa6~~x 

AeTeKTopOB An~Ho~ 3,5 M, ~3ro
TOBneHH~X AnR aAPOHHoro Kano
p~MeTpa YCTaHOBK~ AEnct>~. npo

BepKa npO~3BOA~naCb c nOMO~blO CKaH~pOBaH~R AB~~y~~MCR paA~oaK-

T~BH~M ~CT04H~KOM no Bce~ nOBepXHOCT~ Tpy6K~ /BoceMb AeTeKTO
2

pOB ce4eH~eM 9x9 MM B OAHOM ra30BOM o6beMe/. Pa604ee HanpR~e
H~e Ha aHoAe COOTBeTcTBOBano Tpe6oBaH~1O paseHCTBa cpeAHe~ se
n~4~H~ 3apRAa co C4~T~BalO~ero 3neKTpOAa ZO nKn OT npOXO~AeH~R 

OAHO~ 4aCT~~~ c M~H~ManbHO~ ~oH~3a~~e~, 4TO COOTBeTCT~OBano 

OKono 50 nKn AnR 3apRAa c aHOAHO~ npOBon04K~. 3arpY3Ka AeTeKTO
pa COCTaBnRna 103 4aCT~~/CM2 ·C. Ha p~c. 16 npeACTaBneHa 3as~c~
MOCTb OTHOC~TenbHoro 4~cna AeTeKTopOB, B KOTOpWX He B03H~K ca
MonoAAep~~BalO~~~cR pa3pRA, OT CKOpOCT~ AB~~eH~R paA~oaKT~BHO

ro ~CT04H~Ka. ~3 3Toro p~CYHKa MO~HO o~eH~Tb, 4TO AonR AeTeK
TOpOS aAPOHHoro Kanop~MeTpa AEnct>~, B~Aep~~BalO~~X nOCTORHHYIO 
3arpY3KY 103 4aCT~~/CM2·c, cociaBnReT, nO-B~A~MOMY, He 60nee 
30%. OTKaa B pa60Te 3TO~ 4aCT~ TPy60K np~ aarpyaKe MeHee 
103 

4aCT~~/CM2·c 6YAeT B AanbHe~weM o6ycnoBneH TonbKO npo~ec
COM CTapeH~R. Y 70% Tpy60K cy~eCTBYIOI.I.l~e, "Bpo~AeHHblell, neoex
T~ pea~CT~BHoro nOKp~T~R KaTOAa np~BOART np~ 3TO~ aarpYa~e 

K OTKaaaM AeTeKTopOB. HY~HO OTMeT~Tb, 4TO "6ea,Qe4>eKTHble" nnac
T~KOBwe Tpy6K~ /Hanp~Mep, Tpy6K~ c Mano~ pea~CT~BHOCTblO rpa
ct>~TOBoro nOKp~T~R/ B~Aep~~BaIOT np~ B~6paHHoM HanpR~eH~~ no
CTORHHYIO aarpyaKY AO 105 

4aCT~4/CM2·c. 
TaK~M 06paaOM" auõop AaHHoro runa AeTeKTopOB AnR YCTaHOBK~ 

Heo6xo,Q~MO ocy~ecTBnRTb c Y4eTOM BoaMO~H~X ~HTeHC~BHOCTe~ no
TOKa 4aCT~4 4epea YCTaHOBKY ~ Tpe6oBaH~~ K ee HaAe~HOCT~. AnR 

ynY4weH~R HaAe~HOCT~ pa60T~ nnaCT~KOB~X AeTeKTopOB c pea~CT~B
H~M KaTOAoM Heo6xOA~MO YMeHbw~Tb K03ct>ct>~4~eHT raaOBoro yc~neH~R 

~ ~cnonbaOBaTb 60nee 4YBCTB~TenbHYIO C4~TbIBalO~YIO 3neKTpOH~KY, 

4TO,B 4~CTMOCT~, npeAYCMOTpeHO Ha YCTaHOBKax AnEct>/8/ ~ 
YAPM-Z/ 9/. 
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BOAOITbHHOB A.C. H AP· L0-87-328 
HeKoTopwe oco6eHHOCTH pa6oTw cTpHMepHwx 

Tpy6oK 

!1ccneAOBaHbl XapaKTepHCTHKH ITpOBOJIOqHbiX KaMep C MeTannH
qeCKHM KaTOAOM, pa6oTaW~X B caMoraCH~eMCH CTpHMepHOM pe~H 
Me. BwHcHeH MexaHH3M pa3BHTHH caMoCTOHTenbHoro pa3PHAa 
B AeTeKTopax TaKara THITa. I13yqeHo BDHHHHe HeToqHQCTeH, AO
rrycKaeMbiX ITPH c6opKe AeTeKTOpOB, Ha HX xapaKTepHCTHKH. I1o
Ka3aHO, qTQ HeCTa6HnbHaH pa6oTa CTpHMepHbiX Tpy6oK C rpaqm
TOBbiM ITOKphlTHeM KaTOAa HBDHeTCfl pe3YDbTaTUM TeXHOnorHH 
HaHeceHHH pe3HCTHBHoro cnoH. 

Pa6oTa BbiiTOnHeHa B J1a6opaTopHH BbiCOKHX 3HeprHH mum. 

TipenpHHT 06'be,llHHeHHOrO HHCTHTyTa lJ,llepHbiX HCCJie,llOBaHHH. LJ:y6Ha 1987 

ITepeBnA O.C.BaHorpaAOBOH 

Vodopyanov A.S. et al. Dl-87-328 
Some Features of Streamer Tube Operation 

The characteristics of wire chambers with a metal 
cathode, operating in a self-quenching streamer mode, 
have been investigated. The mechanism of self-maintained 
discharge development in detectors of such a type has been 
found out. The influence of inaccuracies, introduced in 
the assembly of detectors,on their characteristics has 
been investigated. It is shown that the unstable opera
tion of streamer tubes with a resistive cathode is a con
sequence of graphite varnishing technology. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 
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