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W~pOKOe ~ pa3H006pa3HOe np~MeHeH~e ~OHH~X ny4KOB B yCKOp~
TenbHO~ TeXH~Ke Tpe6yeT C03AaH~R B~COK03$$eKT~BH~X ~CT04H~KOB 
~OHOB C MaKC~ManbHO~ CTeneHb~ ~OH~3a~~~, o6ecne4~Ba~~~X nOTOK 
~OHOB 60nbWO~ ~HTeHC~BHOCT~,~ He06XOA~M~MM ~OHHo-onT~4eCKMMM 

napaMeTpaMM. 
B AaHHO~ pa6oTe ~ccneAY~TCR pa3n~4H~e ceo~cTBa AYroeoro pa3-

PRAa B MOHHOM MCT04H~Ke neHH~Hra C non~M KaTOAOM, MOAenb ~OHHQ

ro ~CT04H~Ka, Ha KOTOPOM npoBOAMnMCb MCCneAOBaH~R, noKa3aHa Ha 
p~c .1. 
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PHC, I , CxeMa HOHHOI'O HC TO'IHHKa C IIOJibiM Ka TO,IJ;OM; I - H30-
JIHTOp, 2 - aHTHKaTop;, 3 - BbiXO,IJ;HaH ~eJib, 4 - aHO,IJ;, 5 -
p;Hal!>parMa, 6 - KaTop;, 7,10 - KaHaJibi rrop;a<IH raga, 8 -
mToK, 9- 3KpaH, I 1,15- KaHaJI Bop;ooXJia~eHHH mToKa, 
12 - OXJia.J!<,IJ;aeMbUI TOKOIIO,IJ;BO,IJ;, I 3 - OKHO, I 4 - H30JIHTOp, 
16 - p;epx<aTeJib KaTop;a. 

Hcnonb3oBaH~e nonoro KaTOAa CBR3aHo c Heo6xoA~MOCTb~ nony4eH~R 

B~COKO~ KOH~eHTpa~~~ MOHOB B nna3Me /nOPRAKa 1015-1016 1/cM3f/1/ 
M yeenM4eHMR epeMeHM m~3H~ KaTOAa npM orpaH~4eHH~x pa3Mepax ~oH
Horo MCT04HMKa, o6ycnoeneHH~X napaMeTpaMM YCKOP~TenR, 

H3 KOHCTPYKT~BH~X coo6pameHM~ AMaMeTp ~MnMHAP~4eCKO~ nonOCTM 
KaTOAa 6~n B~fipaH paBHbiM 3 MM, AnMHa nonOCTM MeHRnacb OT 10 AO 
40 MM, np~4eM CTa6MnbHaR pa6oTa MCT04HMKa Ha6n~AanaCb npM OTHQ
weHMM An~H~ nonocTM K ee AMaMeTpy >7, 4To xopowo cornacyeTCR 
c pe3ynbTaTaMM, nony4eHH~MM MHorMM~ aeTopaM~/1,2/, Pa6o4M~ ra3 
noAaeTCR B nonoCTb KaToAa, 6naroAaPR 4eMy C03AaeTCR nepenaA AaB
neH~~. npMBOAR~M~ K 3meKTMPOBaH~~ B o6naCTb nOHMmeHHOrO AaBneHMR 
nna3M~ C KOH~eHTpa~~e~ MOHOB, npeB~Wa~~e~ BenM4~Hy, COOTBeTCT
By~y~ nonHo~ MOH M3a~~M ra3a e o6nacT~ HM3Koro AaBneH~R. 
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AHT~KaTOA B ~ccneAyeMOM ~CT04H~Ke ~Men u~n~HAP~4eCKY~ $OPMY 
c nnocKo~ pa6o4e~ nosepxHOCTb~, OH ~3roTasn~sancH ~3 Taro ~e M~
Tep~ana, 4TO ~ KaTOA. 

B Ka4eCTBe MaTep~ana AnH KaToAa s npouecce ~ccneAoBaH~~ ~c
nonb3osan~cb an~M~H~~. T~TaH ~ TaHTan. Pa3PHA 3a~~raeTcH ner4e 
s cny4ae an~M~H~esoro KaToAa. np~ ToKe pa3PHAa 20 A HanpH~eH~e 
Ha pa3PHAHOM npoMe~yTKe AOCT~raeT 300 B, OAHaKO Haon~AaeTCH 
c~nbHaH 3P03~R KaTOAa, ~ pa3PHA cTaHoB~TcH HeycT0~4~B~M. T~Ta
HOB~e KaTOA~ Aa~T HeCKOnbKO ny4w~e pe3ynbTaT~, HO Ha~6onee np~
rOAH~M~ oKa3an~cb KaTOA~. ~3roTosneHH~e ~3 TaHTana. B AanbHe~
we M se e nony4eHHble pe3ynbTaTbl np~BeAeHbl AnH TaHTanosbiX KaTOAOB. 

HccneAOBaH~e pa3PHAa npoBoA~nocb Ha cneu~anbHOM cTeHAe/3/ np~ 
MarH~THOM none 1,2 T B ~MnynbCHOM pe~~Me/4/ c An~TenbHOCTb~ ~M
nynb ca 50 MKC ~ 4aCTOTO~ 1-600 ru. 3KCTpaKU~H ~OHOB np0~3BOA~
naCb 4epe3 ~enb s aHoAe pa3MepoM 10x1 MM 2 nonepeK MarH~THoro nonH. 

XapaKTepHo~ oco6eHHOCTb~ AaHHoro ~CT04H~Ka HBnHeTcH To, 4To 
pa3PHA rop~T TOnbKO B TOM cny4ae, KOrAa aHT~KaTOA 3neKTP~4eCK~ 
coeA~HeH c KaTOAOM. T~n~4H~e ocu~nnorpaMM~ aHOAHoro HanpH~eH~H, 
TOKa pa3PHAa ~ TOKa Ha KOnneKTOP noKa3aHbl Ha p~c.2. Pa3PHA B03H~
Ka eT C 3aAeP~KO~ OTHOC~TenbHO Ha4ana ~Mnynbca aHOAHOrO HanpH~e-
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H~H ~ conpOBO~AaeTCH BbiCOK04aC
TOTH~M~ KOne6aH~HM~ C W~pOK~M 
cneKTPOM 4acToT oT 3 AO 40 Mru 
~ aMnn~TYAO~, AOCT~ra~~e~ 5% OT 
aMnn~TYA~ TOKa pa3PHAa. 

AMnn~TYAa Kone6aH~~ ~ 4acToT
H~e xapaKTep~cT~K~ pa3PHAa 3a
B~CHT KaK OT reoMeTp~~ aHOAa 
~ KaTOAa , TaK ~ OT napaMeTpOB 
BHeWH~X uene~ n~TaH~H.TaK, np~ 

nepexoAe OT Kpyrnoro ce4eH~H aHo
Aa A~aMeTpOM 6 MM K KBaApaTHOMY 
CO CTOPOHO~ 4 MM aMnn~TYAa KOne-
6aH~~ yMeHbWaeTCH Ha 30-35%, 
B TO speMH KaK cneKTp 4aCTOT oc
TaeTCH npaKT~4eCK~ He~3MeHH~M. 

PHc,2, THTIH'IHbie OCL\HJinOrpaMMbl! 
a - HanpH*eHHe gyrH - I KB/gen, 
6 - TOK gyrH - 10 A/gen, B -
TOK OTCOCa - 50 MA/gen , Pa3BepT
Ka - 20 MKC/gen . 

BpeMH 3aAeP~K~ TJ 3as~c~T oT aMnn~TYA~ aHOAHOro HanpH~eH~H, 
pacxoAa ra3a ~ 4aCTOT~ cneAOBaH~H ~Mnynbcos, np~4eM np~ ysen~-

4eH~~ n~6oro ~3 3T~x napaMeTpos speMH 3aAeP~K~ pa3PHAa yMeHbwa
eTcH. Ha p~c.3 noKa3aHa 3aB~C~MOCTb speMeH~ 3aAeP~K~ pa3PHAa oT 
aHOAHOrO HanpH~eH~H ~ paCXOAa ra3a np~ nOCTOHHHO~ 4aCTOTe cne
AOBaH~H ~Mnynbcos. Ha p~c.4 np~BeAeHa 3aB~C~MOCTb speMeH~ 3a
AeP~K~ pa3PHAa OT 4aCTOT~ cneAOBaH~H ~MnynbCOB AnH pa3n~4H~X 

paCXOAOB ra3a np~ nOCTOHHHO~ aMnn~TYAe aHOAHOrO HanpH~eH~H. 
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PHc,3. 3aBHCHMOCTb BpeMeHH 
3agep~KH pa3pHga OT aHOAHOrO 
Hanpm>:< eHHH: F = 600 fl.\, Bogo
pog; I - Q = 4 cM3/MHH; 2 -

PHc.4. 3aBHCHMOCTb BpeMeHH 
3agep*KH pa3pHga OT <IaCTOTbl 
HMnynocoB: Ua = 2700 B, BOgo
pog; I - Q = 4 cM3/MHH; 2 -

Q = 6 CM3/MHH; 3 - Q = 8 CM3/MHH, Q = 6 CM3/MHH; 3 - Q = 
= 8 CMJ/MHH, 

YMeHbweH~e speMeH~ 3a~~raH~H pa3PHAa c ysen~4eH~eM 4aCTOTbl 
cneAOBaH~H ~MnynbCOB, no-B~A~I~OMY, CBH3aHO C ysen~4eH~eM cpeAHe~ 
MO~HOCT~, BbiAenHeMO~ Ha KaTOAe, BCneACTB~e 4ero Ha nosepXHOCT~ 
KaTOAa nOHBnH~TCH y4aCTK~ C B~COKO~ TeMnepaTypo~ ~ B CyMMapHy~ 
3M~CC~~ 3neKTPOHOB C KaTOAa Ha4~HaeT BHOC~Tb CBO~ BKnaA TepM0-
3neKTPOHHaH 3M~CC~H. 

HMnynbCH~~ pe~~M no3BonHeT pa6oTaTb c ToKaM~ pa3PHAa AO 30 A, 
4TO np~ onpeAeneHH~X ycnOB~HX o6ecne4~BaeT nnOTHOCTb TOKa ~OHOB, 

OTCaC~BaeM~X 4epe3 ~enb B aHOAe, OKOno 20 MA/MM2 AnH BOAOPOAa. 
Ha p~c.5 noKa3aHa 3aB~C~MOCTb TOKa ~OHOB BOAOPOAa Ha KOnneKTOp 
AnH pa3n~4H~x TOKOB pa3PHAa np~ ~3MeHeH~~ rpaA~eHTa noTeHu~ana 
3KCTpaKU~~. AHan~3 COCTaBa ny4Ka ~OHOB noKa3an, 4TO OKOnO 95% 
ny4Ka COCTaBnH~T npOTOHbl, HccneAOBaH~~ pa3PHAa B BOAOPOAe 6~no 
YAeneHO OCHOBHOe BH~MaH~e, TaK KaK ~CT04H~K npeAHa3Ha4eH AnH 
pa6oT~ B npOTOHHOM YCKOP~Tene, np~ TOKe pa3PHAa 25-30 A KaTOA 
npopa6oTan Gonee 300 ~acos 6e3 oco6~x ~3MeHeH~~ c BHewHe~ cTopo
Hbl, OAHaKO nepBOHa4anbHO U~n~HAP~4eCKaH BHyTpeHHHH nonOCTb np~
o6pena xapaKTepHy~ H~UeB~AHY~ $OpMy, 
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C y4eTOM nOCTORHHO pacTy~ero HHTepeca K nony4eHH~ MHOr03aPRA
H~X HOH08, a TaKme TOrO, 4TO pa3PRA C non~M KaTOAOM peanH3yeT 
3Ha4HTeflbHO 60flbWHe KOH~eHTpa~HH HOH08, n08~Wa~~He 8epoRTHOCTb 
CTyneH4aTOH HOHH3a~HH, 6~na 8~nonHeHa cepHR 3KCnepHMeHT08 no 
HCCfleA08aHH~ xapaKTepHCTHK paCCMaTpH8aeMOrO HOHH0rO HCT04HHKa 
npH pa6oTe C renHeM, a30TOM, KHCflOPOAOM H CMeCRMH ra308, Pe3ynb
TaT~ OTflH4anHCb APYr OT APYra HanpRmeHHeM Ha pa3PRAHOM npoMemyT
Ke H paCXOAOM ra3a, He06XOAHMOrO AflR yCTOH4H80rO ropeHHR pa3PRAa, 
TaK, AflR renHR pacxoA ra3a npHMepHo 8 4 pa3a MeHbwe, 4eM AflR 
80AOPOAa, a aHOAHoe HanpRmeHHe HaXOAHTCR 8 npeAenax 400-450 B. 
AflR a30Ta, KHCflOPOAa H HX CMeCH paCXOA ra3a yMeHbWaeTCR n04TH 
8 10 pa3 no cpa8HeHH~ C 80AOPOAOM, aHOAHOe HanpRmeHHe npH 3TOM 
He npe8~WaeT 500 B. 3aBHCHMOCTb TOKa HOHOB Ha KOnneKTOp AflR pa3-
flH4H~X ra30B npH H3MeHeHHH rpaAHeHTa noTeH~Hana 3KCTpaK~HH nOKa-
3aHa Ha pHc.6. 
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PHC,5, 3aBHCHMOCTb TOKa OTcOCa 
OT rpagHeHTa IIOTeH~Hana 3KCTpaK
~HH: Ua = 2500 B, F = 600 r~; 
Q = 6 CM)/MHH, 
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PHC,~, 3aBHCHMOCTb TOKa OTCOCa 
AJU! pasnH'iHbiX ra30B OT IIOTeH
~Hana jKCTpaK~HH: F = 600 r~, 
TOK gyrH 12 A; I - sogopog, 
2 - renHH, 3 - sosgyx, 4 -
asoT, 

B HaCTOR~ee epeMR eeAYTCR pa6oT~ no Macc-cneKTPOMeTpH4ecKOMY 
aHanH3Y nony4eHH~x ny4KOB HOHoe; yme nepe~e pe3ynbTaT~ noKa3biea
~T, 4TO AaHH~H HCT04HHK C non~M KaTOAOM MOmeT 6~Tb ycneWHO HC
nOflb30BaH He TOflbKO AflR nony4eHHR npOTOHOB, HO H AflR nony4eHHR 
MHOr03aPRAH~X HOHOB, 
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