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OEillAfl XAPAKTEPHCTIIKA PAEOThl. 
• ' • • j • 

AKTY AJlbHOCTb nPOEJlEHbl. 8 31'cnepHM9HTaX no ¢H3H1'9 BHco-
f ' ' '\ 

1'HX 3H9PI'"HH Ha Y,CKOPHTenRx qaCTHU HCC~eayeMHe npoueccH .OTnH

YaJOTCR, 1'a1' npaBH.rIO, cpaBHHTe.flbHO Ma.ril,lMH ceqeHHRMH. CneuH _, 

¢HY9C1'He xapa1'TePHCTH1'H 3THX npoueccoe .Bl,lHy)KllaIOT BeCTH ~T6op 
. . 

peJ:t1'HX COol,lTHH Ha B0CbMa HHT9HCHBHOM ¢,oHe conYTCTBYJOlllHX 

B3aHMOtteHCTBHH. 8 Ta1'HX HCC.ne.aoeaHHRX HC1'.rIIOYHTe.ribHO .Ba~o 

HM0Tb ynpae.ns:1eMHH aeTeJCTOP qaCTHU, nO3BO.fIRIOlllHH nonyqaJb xo

pomee BP9M0HHOe pa3.ae.neHHe H npocTPaHCTB0HH~ .noJCanH3aUHIO 

cool,lTHH. no 3TOH npHYHHe -pa3pa60Ti<:a H co3.aaHHe HOBHX ae-reJC

-ropoe, per-HC:TPHPY~X B3aHMOJ:t9HCTBHR. YaCTHU ,Bl:,lCO1'HX .3Hep

I'"HH, .RBnReTC:A Ba:tOil,lM H aJC-ryanbHl,lM -HanpaeneHHeM ,pa3BHTH:A co-:

BP0M0HHOH 31'cnepMMeHTanbHOH ¢H3M1'H. I<aJC noKa3an~ · ... -nPaKTHKa, 

oco6aR. ponb 3.QeCb npHHaane::tG'.IT TPOl<OBl,lM .aeTeKTOPaM, .c ycne-. 

xaMH B -~a_3BHTHH. 1'OTOPHX CBR3aHH ¢'.YH.aaMeHTa.ribHl:,le OTJ<;PbITHR ,e 

¢H3M1'e,3neMeHTaPHHX YaCTHU. Tpe1'0Bl:,l0 .,.aeTe1',TOPl:il ,nO3BOnRIOT 

per-MC'rPHPOBaTb 3apS'l)f(8HHl:,l8 qac_THUl:,l HH.aHewayanbHO 111 ;Henocpea-; 

CTBeHHO :no HX c.ne.aaM,' YTO o6ecneYHBae:r .Har-.nR.aHOCTb. ,M .c;rpo '"" 

r-~ .aO1'YM0HTanbHOCTb HH¢0PMaUHH O pe,aKHx· :npoueccax. 

•B noc.ne.aHHe aecs:rTH.neTHR. 1'.riaC_CHYeCKOe ,ceMeffCTBO. ,TPeKO .. 

Bl,lX ·ae-reK:TOPOB, ,Ta1'HX ,JCa1' ,KaMePN BH.llbC_OHa, : ttH¢¢Y,3J:1OH.HNe :(H 

ny3i:,lpb1'QBl,l0 1'aMep1,1_ - •.nononHH.llOCb ,HC1'POBl,lMH ,H ·-C,TPHM01)fii,IMl,f 

JCaMepaMH. ·Pa3pa6OTK,a MeTO,llH~eCKHX ,npo6.neM :3THX ,aeTeK:TOPOB,s 

oco6eHHO ·CTPHMepHl,lX, CO3ttaHHe .31'COePMMeHTa.llbHHX .yc.TaHOBO1', ;c 

HC1'POBl,IMl,f 'H. CTPHMepHl,IMl,f •KaMepaMH, a ,TaK. :tee ;Hcnonb3OBaHHe 

HX'B ¢H3HYeC1'HX Hcc.ne.aoeaHHRX Ha. ,YC1'OPHTe.llRX, COCTaB.llReT 

OCHOBY 3a!llHIQc:l0MOH );lHCC0PTaUHH. Pa3pa6OTKa 1H ' .. C03.q8HH0 ,:YCTa 7:: 

HOBO1' .. c 6HC'rPblMH, ·,TPeJCOBl,IMl,f caeTe1''J'.OPaMH snpo.r:to.n::teaeT_<oc-raBaTb

CR a1'1rya.ribHOH :3a,aaqef1 rB 'CBR3H. ,c ,pocTOM TP06_OBaHHH ·npeJ:t'bRB -; 

·ns:reMl,lX.:JC 'Ha.ae::taiOCTH '" !J"OYHOCTH .31'CnePHMeHTaJlbHl,lX ,Mccne.aoea-:

HHH, nJ1aHHPYeMl,lX,,Ha ,HOBOM :YCKOPHTene .'JlB9 -OHf!H,, -:;./HYJ(.rIO"J"POHe. 

He tffCK.rIIOt.JeHo, .'-{TO MHOI'"006Pa3He •npo6neM iHCCJle.aoaaHHH ,Ha:)yc :-.-:· 

·KOPHTen,f!x ·..c.neaYl()llter-o 'noKO_.neHHR ITIPH.aa~:r,:HOBNH,;<i HMllY.ribC ;Hcno .. ~ 

n,b:;s9eaHH10; ae~x TOPOB . 3TOI:'o :-'n'!na. ,. ;:'{ ·~~ _;') ": "". ""!"·•:' ;- ,- ~ .': 

ft't:~-;;;;~=::ti~~f] ~-
t~ - . ~. / --~ .:. {:, • ' 



OCHOBHhIE UEJIH PAEOThl. OcHoBHl::IMli uens:iM11 paoci'Tbl s:ians:i1mcb 

pa3pa60T1Ca, C03J:taHHe H HCnOJlb30BaHHe KOMIJJleKCOB HCKPOBl:VC H 

CTPHM9PHl:VC '1<:aMep s xpynHblX yCTaHOB1<:ax ans:i Mcc.neaosaHHH no 

¢,lt13Hl<:e "iaCTHU BNCOl<:HX 3H0Pr"HH Ha CHHXPO¢a3aTPOHe nB3 OHSIH. 

Pa3pa60TKH H HCnOJlb30BaHHe HCl<:POBl:VC 1<:aMep B ¢H3H"i0Cl<:HX 

31<:cnePHMeHTax Ha cHHXPO¢>a3aTPOHe aBTOPOM c COTPYt!HHKaMH 61:,1-· 

JlH Ha"ia'Tbl B JiaoopaTOPHH BblCOl<:HX 3H0Pr'HH''0HSIH B 1961 r'. .llJts:i 

1,1cc'neaoeaHHSJ ynpy["Or'O re +P pacces:iHHS'I Ha 60J1b111He"Yt"J1N H no1,1c..:., 

xoa paa1,1au1t10HH1:VC pacnaaoe pe30HaHcoe a nepeyio o"iepeab, 01<a-

3an1t1cb He06XOJ:IHMl,IMH HCl<:POBNe KaMePN HM0IDIUH0 pa60"iHe 3a3opl:,l 

OT 1 ao ,15 CM. 

Haps:iay c co3aaH1t1eM caMHx KaMep, c H3Y"ieHHeM npoueccoe 

pa3BHTHS'I HCl<:PN no TP01<:Y "iaCTHUN, H006XOJ:IHMO 61:Uio pa3pa60'-
) 

TaTb CHCT0Ml:,l HX HMilYJibCHOr'O nHTaHHS'I B a1t1ana30H0' , '6-200 , KB, 

T.'e. no cymecTBy co3aaTb, MeTOt11t1"iec1<:yro 6a3y 1t1c1<:poe1:VC 1<:aMep 

ans:i 3KCnepHM0HTOB Ha CHHXPO¢>a3aTPOHe, KQTOpas:i no3B0Jls:!Jla 61:,l 

ocymeCTBJls:!Tb Henpepl:,lBHNH noHCI<: nyTeH pa3BHTHS'I 1<:aMep, Ooec -

neq1,1saTb Hx' 6ecnepe60HHYJO l<:Py["JlOCYTO"iHYJO pa60TY B KOMIJJleK -

cax ycTaHOBOI<: Ha nY"i1<:ax yCKOPHTeJls:!. 

ECJIH npH H3Y"i0HHH ynpy["Or'O pacces:iHHR rc+-Me30HOB OKa3a

J10Cb B03MO»ll:,lM HCnOJlb30BaTb Oobl"iHble HCl<:POBNe 1<:aMepN, a ans:i 

pet"HCTPaUHH pacnaaoe Bel<:TOPHl:VC M030HOB IIIHPOl<:03a30PHble, pe -

r'HCTPHPyromHe npOJ:1Y1<:'Tbl·l<:OHBepc1,11,1 y-KBaHTOB B cpaBHHTeJlbHO 

y31<:0M TeJleCHOM y["Jle,.,' TO npoueccN B3aHMOJ:10HCTBHH peJls:!THBHCT

CKHX s:iaep C ,s:iapaMH, 'conposoll<aaeM1:1e POll<J:10HH0M MHOr'HX "iaCTHU 

noTPe6osan11 per"HCTPaUHH cool:,l'l'HH s 4rc-t"eoMeTPHH; "s nocneaHeM 

CJlY"iae :·Ha1t1oonee aaexsaTHl:,lM ¢H31t11<:e npoueccos aeTe1<:TOPOM s:is1,1-

nacb -CTPHMepHas:i 1<:aMepa; ·,,:: : ·· 

HccneaosaHHS'l'B•05JiaC,TH CTPHM9PHblX 1<:aMep aBTOPOM C co -

TPYJ:IHHKaMH (51:,lJlH Ha"iaTl:,l B naoopaTOPHH BUCOKHX 3H9Pr'HH OHSIH 

OJ:IHOBPeMeHHO'•, c ·nos:isneHHeM neP8blX' ·cooomeHHH 0' HHX C1964t" •. ). 

OHH" J:IQJl;«Hl:,l (51:,lJll,1' seCfflC b . B · HanpasneHHS'IX H3Y"ieHHS'I' , YCJlOBHH' 

¢>0PMHPOBaHHS'I cneaa. ,, no1t1c1<:a- ,onTHMaJlbHl:,lX 'l<:OHCTPYJCUHH CHCTeMl:1 

3JleKTPOJ:10B'KaMePN, pa3pa50TICH reHepaTOPOB BblCOl<:OBOJlbTHblX 

HaHOC 81( YHJ:IHblX HMilYJlbC OB Met"aBOJlbTHOr'O a1t1ana30Ha.· 3TO '.61:,U]O 
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Heo5xoa1t1Mo ans:i co3aaH1t1s:i s aanbHeHmeM K,P,~~b!X )'F"J'.cil-1:0l30K ,.c 

60JlblllHMH CTPHM0PH~ 1<:aMepaMH, aeHC_TBYJOl!lHM11 H~•'" Y:Cl\=OPHTeJle., 

"EoJibWOH" Ml:,l. ycno~HO, Ha3~aeM ~~M~PY, . HMel()lltY;lO J?a50"iHH, 051:>_eM 

B6JIH3H ~y5oMeTPa H .5o~e~. c __ cHCTeMOH ,3:'1_7x~oao1:3,_ np~a.c"Iae -;: 

ns:iromeH co5oH Y"iaCT01<: 3J1e1<:TPH"iec1<:11 cornacoeaHHOH nonocxosoH 
,' I • • '. • ! • •1 -• T • • t • ' • '""' • • . • • .. ~ I, '• • •• • • • /'.,' 

JlHHHH, .. ~a ;':OTOPYJO rocT}'IlaIDT. 8,bl:01<:0BOf!i?;rttble J1MI1YJibCf:i! n~JaHHR 

c aMI1J1HTYaaM11 OKOJlO 0.6 MB !1 5onee. 
·,•. ' ' . ' . . ,-, _.,,' . 

,P~fHCTPaUHR paf1!°mx .CTatlHH pa3B~THS'I Pa.3ps:iaa ... ,no. cn,eay 

"iaCTHUbl npe.m,s:isns:ieT I<: CTPHMePHOH l<:~Mepe_ HaH5onee. )f(~C:n:.He 

TP050BaHHS'I_, q~aB~HTeJlbHO C TP.e50BaHHS'IMH ans:i ,tlPYr"HX · TP9KOBblX 

t"a3opa3Ps:!J:IHblX aeTeKTOPOB. Tax, eCJIH xapaKTePHCTHK_H 34'¢,el<:. "'.' 
! ,· ·' .. ., •. ,. . . . ' ' ' . • " 

THBHOCTH HC_l<:POBl:,lX KaMep HMeIDT f!BHO Bl:,lpa)f(eHHOe H' aocTaTO"iHO 

IlPOTS'l;t(9HHOe "nnaTO" OTHOCHTeJlbHO B9JlH"iHHl:,l npHJlOlf<eHHOro nons:i, ' . . '• ._ . . .. ' ' . ,. . 

TO noao5Hor"o nnaTO no cseTqsblXoay cneaa s CTPHM9Pl:f!?" 1<:aMepe 

He c_~ec.~yeT •. ,npou~cc. f><;¼3BHTHs:i pa3ps:iaa aon~eH 5b1Tb . ocTa -
I 

Ho~n,eH .~o ~OCTH;ti:eH~H CTPHM~paMH ~Pl<:OCTH, tlOCTaTO"iHOH ans:i 

per"HCTPaUHH cneaa. Heo5xoa1t1Mo
1
01:,lJlO nposecTH H3Y"ieHHe CTPYI<:-

. ' ' ' . ' ' . ' .. 
TYP,N STPH,t:1_9P_HO_r'C! cn,eaa, -r;aK Kai<:, K Ha"iaJly Ha~ HCCJleaoB~HHH 

nas1t1,HH,o-cTP1t1MePHNH MexaHH3M "· l<:PHT0PHH, npo5os:i rcpOBNX. npo ,

M9.JK~OB Ml11<,a, P.eTepa, ne5a,, no3sons:in11 npa1<:TH"iec1<:H npoeecTH 

TOJlbl<:O oueHKH Hanps:i)f(eHHOCTH nons:i, ,He05XOJ:IHMOH •' ans:i pa50Tbl 

KpM~PN., 

' Orcroaa S'ICHO,, _"iTO C03J:laHHe' 50JlbWOH C,TPHf19PHOH K,aMeP1:1.,: 11 

ee Hcno,Jlb30BaHHe Ha yc1<:9PHTeJI~ - KOMIJJleKC_ npo5JieM,. BKJl~aIO-: 

IIUifl, HCCJl~aosaHHR CTP.~~bl cneaa 3aps:i;ti:eHHOH "iaCTHUN fi ,,Mexa

HH_3Ma er~, ¢0PMl1PO~aHHR, ,. pa3pa50TKY .H C03J:laHHe. annapaTYPN 

"~3/:-f~05ecne"ieHHR" -,, r'eHepaTOPOB .. HMilYJlbCHblX 3Jl01<:TPH"i0CKHX 

nOJJE=-H,HaJ:loce~YHaHNX anHTeJlbHOC~H B.MerasonbTHOM aHana3oHe 

HafIPs:!;ti:eHHH~ ,,ra30BNX CHCTeM C "iHCTNM;H, · HHep~l:,lMl,1.: ra3aMH,, 

YF.'.J:'.P,OACTS ans:i. 1<:0HTPOJ1R_ pa5o"iHx npoueccoe .B KaMepe · H, aBTOMa-:: 

TH3~UH11 ee. ynpaeneHHfl.,, 'Heo5xoaHMO ·, Y"iHTl,IBaTb' pa,aHauHOHHl:,le 

YCJlOB~~· B KOTOPl:VC HCnOJlb3yeTCR KaMepa.1t1,cneuH¢HKy.npoeoaH

Ml:,lX 31<:CnepHMeHTOB Ha coepeMeHHOM YCl<:OPHTeJle, a Tal<:::ICe,xapaK.:., 

TePHCTHl<:H caMoro YCl<:OPHTeJlR. 

8 CBS'l3H C 3THM B J:IHCCePTaUHOHHOH pa50Te 51:,lJlH nocTaBJle-

3 



Hbl cneaYJOIIWle 3aaaqH: 

1. Hc:cneaoaaHHe CBOACTB y3KO- H IIIHPOK03a30PH!,O( HCKPOB!,O( Ka
. ~ 

MeP, a Tai< JKe CTPYKTYPbl cneaa qaCTI1Ubl B CTPHMePHOA I<aMepe. 

a. Pa3pa60TKa H co3aaHHe Hcxpos!,O( xaMeP H annapa-rypbl sNCo 

KOBOnbTiiOrO HMnynbCHOrO nHTaHHR 3TI1X I<aMeP. npHMeHeHHe B 

ycTaHOBI<aX anR 3I<cnePHMeHTOB Ha nyqxax CHHXP0¢03aTPOHa. 

3. HccneaoaaHHe CTPHMePHoro pel!GIMa s I<OHTPOnHpyeM!,O( ycnosH

RX Ha MoaenH 60nbmOA CTPHMePHOA xaMepbl H Bbl6op onn1ManbH!,O( 

ycnoeHA ee ¢YHI<UHOHHPOBaHHR. 

4. Pa3pa60TKH MeTOaoB H ycTPOHCTB reHePHPOBaHHR HMnYnbcHoro 

3neI<TPHqecxoro nonR anR HCI<POB!,O( H CTPHMepH!,O( I<aMeP, anna 

pa-rypbl I<OHTPOnR, ynpaaneHHR H HanonHeHHR ra30M KaMepbl. 

!:i'. Co3aaHHe 5onbmoA CTPHMePHOA I<aMePN, HccneaoaaHHe ee 

paKTePHCTI1K B na6opaTOPH!,O( ycnoBHRX. 

6. Co3aaHHe ycTaHOBI<H C 60nbmOA cTPHMePHOA I<aMepoA B 

xa-

Mar -

HHTiiOM none H npoaeaeHHe HccneaoaaHHA c HeA Ha ycxopH-rene. 

7. AHanH3 H o6o6~eHHe nonyqeHHOrO onNTa H3yqeHHR CBOHCTB 

xaMePN c uenbro aanbHeAmero pa3BHTI1R MeTOaHI<H H 3I<cnepHMeH 

TanbHOA 6a3bl anR HccneaoaaHHA Ha ycxoPHTenRx B 06nacn1 pe 

nR'17HBHCTCI<OH RaePHOH ¢H3HI<H H apyrHx aK'T')'anhH!,O( o6nac-mx 

¢H3HI<H 3neMeHTaPH!,O( qacn1u. 

PemeHHID 3TI1X 3aaaq H nocBR~eHa aHccePTaUHR. 

a1<ueHT caenaH Ha co3aaHHH H nPHMeHeHHH 6onbIIIHX 

0cHOBHOH 

CTPHMePH!,O( 

KaMep. B 3TOH MeTOaHI<e, Ha Ham B3rnRa, HaH6onee OCTPO KOH -

ueHTPHPYJOTCR OCHOBHble npo6neMN oc~ecTBneHHR ra3opa3pR,llH!,O( 

TPeI<OB!,O( .aeTeI<TOPOB, T.e. 3I<CTPeManbHble 3HaqeHHR HMnynbCH!,O( 

3neI<TPHqec1<HX noneA HaHoceI<YH.ClHOH anHTenbHOCTI1, I<PHTHqHOCTb 

napaMeTPOB 3ne1<TPHqecxoro H ra3oaoro pel!GIMOB pa6oTN I<aMePN, 

a TaI<JKe orpaHHqeHHOCTb caeTOB!,O(Oaa H3 CTPHMePH!,O( cne.aoa, 

eaaa aocn1ra10111ero nopora ¢0TOperHCTPaUHH. Bee 3TH npo5neMN 

CTaHOBRTCR oco6eHHO ea~NMH nPH .anHTenbHOA HenpepNBHOR pa -

60-re·ycTaHOBI<H B paaHaUHOHH!,O( ycnOBHRX Ha nyqxax qacTHU yc-

I<OPHTenR. 
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HAY'-IHAfl HOBH3HA H nPAKTHl..fECKA5I UEHHOCTb. 

Co3aaHbl asyxnneqeBaR YCTaHOBI<a C qepeHI<OBCKHMH y-cneK

TPOMeTPaMH H IIIHPOK03a30PHNMH HCKPOBNMH I<aMepaMH anR noHCI<OB 

paaHaUHOHH!,O( pacna.aoa pe3oHaHCOB, HCKPOBble Y3K03a30PHble I<a-
+ • 

MePN .anR HCcneaoaaHHR ynpyroro n p pacceRHHR Ha 5onbIIIHe yr-

nbl, aayxMeTPoBaR CTPHMepHaR I<aMepa - OCHOBa MarHHTiiOro 

cneKTPOMeTPa CI<M-800 anR HCCneaoBaHHA MHOroqacTHqHNX B3aH -

MO.aeACTBHH penRTI1BHCTCKHX Raep. 

Bnepable npe.anoJKeHN H pa3·pa60TaHbl MHOrocnoHHble HCI<POBble 

KaMepbl c asoAHblMH nposonoqHNMH 3ne1<TPo.aaMH H MHorocnoAHNe 

1<aMepbl c nocne.aosaTenbHNM nHTaHHeM npoMelKYTJ<OB. 

BnepaNe nPeanoJKeHa H ~c~ecTBneHa cHMMeTPHqHaR CHCTeMa 

BHYTPeHHHx Ca KOHTaKTe c pa5oqHM ra30M) npoaonoqHNX 3ne1<T -

POttOB CTPHMePHOH i<aMepbl. npeanoJKeHa_ H cc ~ec TBneHa nepaaR 

B Eapone 60nbmaR CTPHMePHaR J<:;aMepa, ,aeJ;icTBOBaBmaR Ha YCKO 

pHTene. 

nonyqeHbl HOBble 3KCnepHMeHTanbHble aaHHble O MexaHH3Me 

06pa30BaHHR CTPHMePHOl:"O cne.aa H npe.cinoJKeHa HX TeOPeTHqecI<aR 

HHTepnpeTaUHR. 

Bnepsble npe.anoJKeHa H pa3pa60TaHa Moaenb Hapa_CTaHHR H3-

nyqeHHR H pa3Mepos naBHHbl B CTPHMepHOH I<aMepe, 6a3HPYJOIIlaRCR 

Ha yqeTe 3HeprHH, HaKannHBaeMOH naBHHOA I< MOMeHTY aocTHJKe -

HHR nopora perHCTPaUHH. Mo.cienb n03BOnReT nporH03HPOBaTb xa

paKTePHCTI1I<H CTPHMepHoro cneaa npH IIIHP_Ol(OM H3MeHeHHH ycno _-:

BHR pa60Tbl I<aMePbl - .aasneHHH ra3a, .anHTenbHOCTH H aMnnHTY.Clbl 

HMnynbca nonR, 1(03¢¢HUHeHTOB cseTOycHneHHR. 

BnepsNe o5HapYJKeHa o.ctH03HaqHaR cBR3b pacnpe,aeneHHA 

pa3Mepos H H3n~eHHR CTPHMePOB Ha cne.cie YaCTHUbl co cneKTPOM 
C -ee noxanbHNX-HOHH3aUHOHHNX nOTePb B ra3e KaMepJ,1. 

npe.cinoJKeH H pa3pa60TaH M8'T'O,ll 3KBHBaneHTHOro nPRMOyro -

nbHoro HMnynbca anR onHcaHHR pa3BHTHR pa3PRaa Ha cne.ae qac

THUN noa .aeACTBHeM BblCOKOBOnbTiiNX- HMnynbCOB npOH3BOnbHOH 

¢0PMbl. 

Pe3ynbTaTbl HCcne.aosaHHH: B 60nbmOH nonHOTe H3yqeH Me 

xaHH3M o5pa3oBaHHR CTPHMepHoro cne.aa, pa3BHTbl MeTO,llbl H 

5 



YCTPOHCTBa C:OPMYIPOBaHHR HMnynbCHblX 3neKTPHYeCKHX noneH Ha -

HoceKyHaHblX anHTenbHOCTeH ennoTb ao MeraeonbTHoro aHana3oHa 

pa50YHX HanpR~eHHH, pa3pa60TaHlal MeTOaH H YCTPOHCTBa KOHTPO

nR 3neKTPHYeCKHX H ra30BblX BenHYHH, xapa~TepH3YJOl!lHX paoOYHH 

p~~M KaMep. B~onHeHHWf mHPOKHH UHKn HCCneaoeaHHH 003BOnHn 

HayYHO-OoOCHOBaHHO BeCTH pa3pa60TKy H co3aaHHe KaMep, 

ycneWHo BHeapRTb HX B apceHan perHCTPHPYJOmeH annapaTYPH Ha 

ycKOPHTene, nonyYaTb 3KcnepHMeHTanbHWf MaTepHan, 
~ 

HaKannH -

BaTb H o5o5maTb CONT npHMeHeHHR. B aHccePTaUHH paccMo-rpeHH 

OYTI-f aanbHeHmero pa3BHTHR KaMep c uenbro ynyYmeHHR noKanH3a

UHH TPGKOB H pacmHpeHHR B03MO-OCTeH npoeeaeHHR HOHH3aUHOH

HblX H3MepeHHH. 

Pa3pa5oTaHHHe MeTOaH nernH B OCHOBY Co3aaHHR annapaTY

plal BHCOKOBOnbTHOro HMrtynbCHoro OHTaHHR 50nbmHX -rpeKOBblX Ka

Mep anR yc_TaHOBKH AaPoH-44 l-@83 AH l<a3. CCP_. Tpex- H YeTN -

pex3neKTPOaHHe KaMep1a1 c BHy-rpeHHHMYI npoeonoYHNMYJ 3neK-rpoaa-

MH, aHanorHYHHe HamHM, enocneacTBHH HamnH npHMeHeHHe e 

llaPMWTaaTe, UEPHe, Cepnyxoee. 

C OOMOmbro ycTaHOBKH, BKnroYaromeH mHPOK03a30PHHe HCKPO -
+ -BHe KaMep1a1, o5Hap~eH pacnaa ¢H-Honb Me3oHa Ha e e napy, 

npH3HaHHWf OTKPHTI-teM. C noMombro MarHHTHoro cneKTPOMe-rpa 

CI<M-200, OCHOBOH KOTOPOro RBnRnacb aeyxMeTPOBaR CTPHMepHaR 

KaMepa Ha OyYKax CHHXP0~3aTPOHa, nonyYeHO 300 TNCRY 

peoC:,OTOrpa¢HH B3aHMOaeHCTBHH penRTHBHCTCKHX R.Qep (OT 

CTe -

renHR 

.ao ·KHcnopoaa c 3HeprHeH 3.6 r3B Ha HYKnoH) c RapaMYJ MYJmeHeH 

CnHTHH, anroMYJHHH, Meab, UHPKOHHH, CBHHeu H aP.),, Pe3ynbTaTN 

o5pa50TKH H aHanH3a 3THX CHHMKOB o-rpa~eHH B HeCKOnbKHX ae -
CRTKax HayYHblX ny5nHKaUHH. 

AI1POEA1.1Hs:! PAE01bl 1-i flYEJil1KAU111-i. PaoOTN, nono~eHHHe B 

OCHOBy aHccepTaUHH, _aoKnaaHBanHCb Ha "CHMrt03HyMe no R.QepHOH 

3neKTPOHHKe OJ,fSil,f", PocceHaop¢, 1965 r., Me~yHapoaHOH KOH -

*PeHUHH no $H3HKe BHCOKHX 3HeprHH 1966 r., CnPHHr¢Hna,ClllA; 

Ha CHMrt03HyMe no HaHOCeKyHaHOH RaePHOH 3neKTPOHHKe 1967 r., 

,lly5Ha; CoeemaHHH no 6ec¢HnbMOBlolM HCKPOBlolM H C'TPHMePHlolM Ka -

6 

Mepa11 1969r., ,lly5Ha; Ha He~yHapO.QHOfLKOH*PeHUHH no anna-

pa'JYPe, B ¢H3HKe _B_HCO_KHX 3HeprHH,. ~pacJCaTH, .1-iTanHR, 1973r. •. ;,, 

~cecoro3HOM coeemaHHH no aBTOMaTH3aUHH HayyHblX HccneaoeaHHH. 

B R.Q~PHOH ¢H3HKe, 2-e,. AnMa-ATa, 1978 r. ; , ... IL,. Bcecoro3HOH 

mKone no HeynpyrHM B3aHMoaei:tCTBHRM aapoHOB , · OPH .BHCOKHX 

3HeprHR~. AnMa-ATa, 1982r.; ~H:'HKe Ha YHl<,-;Cepnyxoe, 1990r.. 

PaooTN aoKnaaHBanHcb TaK~e Ha 3aceaaHHRx oTaeneHHR ._, RaePHOH 

¢H3HKH AH CCCP .. 

no pe3ynbTaTaM pa50T ony5nHKOBaHO 44 CTaTbH, nonyYeHO 

12 aBTOPCKHX CBHaeTenbCTB Ha,, H305Pe'.f'9HHR, 3aperHCTPHPOBaHO 

OTKpHTI-te Ha .. ¢H3H'4eCKOe, RBneHHe. 

OEhEM. PAEOThL• ,llHccepnuHR. BKnroYaeT '..'.BeeaeHHe"., mecTb 

caMOCTOR'.f'enbHblX rnae . H "OcHOBHHe pe3ynbTaTN aHccepTaUHH". · 

l<a~aR H3 rnae, B ceoro oyepeab, BKnroYaeT eeeaeHHe, 3aKnIDYe

HHe H COHCOK nHTePaTYPH-

CO,llEPXAHHE PAE01bL 

Bo "BBE,llEHHH" CC:OPMYJIHPOBaHH npo5neMH, pemeHHID KOTOPblX 

OOCBRmeHa aHCCePTaUHR. ~TH OP05n~MH OOTPeoOBanH OPOBeaeHHR 

cneayiomero UHKna HccneaoeaHHH: H3yYeHHR npouecca noKanH3a -

UHH ra3oeoro pa3ps:1.aa H~•-, -;:=Jj_eaax 3apR~eHHblX '4aCTHU, 
' CBOHCTB HCKPOBblX H CTPHMePHblX KaMep, pa3pa50TKH H 

'H3yYeHHR 

C03aaHHR 

MeTOaHKO- TeXHH'4eCKOH 5a3H KaMep, a TaK~. 'peanH3aUHH Ha. ee 

OCHOBe YCTaHOBOK anR npoeeaeHHR 3KCnepHMeHTOB B',o5nacTH ¢H-
. : J ! 

3HKH BHCOKHx 3HeprHi:t Ha,cHHXPa¢a30TPOHe OJ,fSil,f. 3aecb ~e .aaH 

KPaTKHH pe-rpocneKTHBHWf\o53op pa5oT nepHoaa 
~ ,, ,' l 

CTaHOBneHHR 

oypHoro pa3BHTHR MGTO.QHK 3THX-KaMep. 

rJIABA I BKmo'4aeT OOHCaHHe MexaHH3Ma pa50TN H xapaKTe 

PHCTHK HCKPOBblX H CTPHMGPHblX KaMep, pa50TaIDlllHX npH aTMOc 

*PHOM aaeneHHH HanonHRromero ra3a - HeoHa. 

H 

· AHanH3,nPouecca pa3BHTHR naBHHH, npoee.aeHHWf' •· ~aMYl/1 /,," 

C yYe'T'OM 3nGKTPOCTaTH'4eCKOro pacTanKHBaHHR 3neK_'TPOHOB · ~'- ee 

ronoeice noKa3an;--'4TO •npH ·nepexo.ae naaHH!al-B CTPHMep 1 i-la<-tHHaxrr· 

B~OnHRTbCR ycnoBHR, npH KOTOPHX '.aecSaeBCICHH''pa,aH_Y,C 3KPaHH'.;;.;'., 

7~ 



poBaHHR CTaHOBHTCR MHOr.O MeHbme pa3MepOB JiaBHHH. YTO no3BO

JIReT paCCMaTPHBaTb ~OCTaTOYHO pa3BHTYJO JiaBHHy. KaK nna3MeH-

Hoe o5pa3oeaHHe. IlpH 3TOM CTaJIO B03MOJKH~ noJI~HTb Heo6xo -

aHMl:le anR npaKTHKH KOJIHYeCTBeHHHe pe3YJibTa™ OTHOCHTeJibHO 

3HaYeHHH CTa5HJibHOC'TII napaMeTPOB HMTIYJibCHor.o 3JieKTPHYeCKOr.O 

nonR. a TaK ~e cor.nacoeaTb Ha5nroaaeMble H pacYeTHHe pa3MePH 
/27/ 

CTPHMepoe 

B §§ 1.4-1.5 npHeeaeHH cxeMl:l ¢YHKUHOHHPOBaHHR HCKPOBHX 

H CTPHMepHHX KaMep. aaH aHaJIH3 3~K'TIIBHOCTeH per.HCTPaUHH 

YaCTHU H3BeCTHHX H pa3pa5oTaHHHX HaMH Y3K03a30PHHX HCKPOBHX 
+ 

KaMep anR 3KCnepHMeHTOB no H3~eHHID ynpyr.or.o n p pacceR -

/.3-5/ . HHR npeacTaeneHo KPaTKoe onHcaHHe co3aaHHOH c HamHM 

~acTHeM ycTaHOBKH C mHPOK03a30PHHMH HCKPOBHMH KaMepaMH anR 

noHcKa paaHaUHOHHHX pacnaaoe pe3oHaHcoe. no3BOJIHBmeH o5Ha -
+ - /6-9/ 

p~Tb pacnaa ¢H-HOJib Me3oHa Hae e napy - PHC.1. 

l.l:i<P0l>t,,e~ 

~ \~ 
~ ---c 
~ 9--------

-L_---fl. --

PHC.1. CxeMa ycTaHOBKH anR HCCJieaoeaHHR paaHaUHOHHHX 

pacnaaoe pe30HaHCOB csl-84 -CUHHTHJIJIRUHOHHl:le CYe~HKH. 4C-I. 

4C-I I - 5JIOKH _yepeHKOBCKH)t cneKTPOMeTPOB nonHor.o . nor.JIOl!le -

HHR. H
2 

- ~aKoeoaopoaHaR MHmeHb). 

8 

Ha ocHoee npoeeaeHHHX pacYeTOB H 3K_cnepHMeHTOB npeano

~eHH aBOHHl:ie npoBOJIOYHl:le 3JieKTPOaH anR HCKPOBHX H CTPHMep -

HHX KaMep. a TaK~e nocneaoeaTeJibHoe nHTaHHe npoMe~oe 
/10-12/ · · 

HCKPOBHX KaMep. IlPOBOJJOYHaR "KOHCTPYKUHR" no3B0JIReT 

YJJYYWHTb xapaKTePHC'TIIKH MHOr.OCJIOHHHX H mHPOK03a30PHHX KaMep. 

nocneaoeaTeJJbHOe nHTaHHe npoMe~OB MHOr.OCJJOHHHX HCKPOBHX 

KaMep npH5JJH~eT HX no CBOHM CBOHCTBaM K mHPOK03a30PH~ Ka

MePaM. HOC BPeMeHeM naMRTH. per.ynHpye~ 3JieKTPHYeCKHM no

neM. Ilpea~o~eHHaR H OCYl!leCTBJieHHaR HaMH BnepBHe B 1964 

-65r..r.. TPeX3JJeKTPOaHaR 3KPaHHPOBaHHaR CTPHMePHaR KaMepa c 

npOBOJJOYHHMH 3JJ9KTPOAaMH. pacnono~eHHHMH BHYTPH pa5oYer.o 

05beMa no3B0JJHJia HCKJJ~YHTb o5pa30BaHHe KOPOHH Ha npoBOJJOKax 

3neKTPoaa nyreM BH5opa·aHaMeTPa H mar.a npoeonoK. B TaKOH 

KaMepe yaanocb coxpaHHTb MaKCHMaJ!bH~ npo3paYHOCTb 3JieKTPO

aoe. a TaK~e H35e~Tb ocSpa3oeaHHR ¢Hr.YP J1HxTeH5epr.a. BHnon

HeHHe KaMepH TPeX3JieKTPOaHOH C 3KPaHHPOBaHHeM Bl:lCOKOBOJibT -

Hor.a 3JieKTPOaa no3BOJJHJIO, BMeCTe C T9M CHH3HTb 3JieKTPOMar. 
. /13/ 

HHTHOe H3JIYYeHHe ao npHeMJJeMor.o YPOBHR 

Bee pacYe™ xapaKTePHCTHK CTPHMepoa 05HYHO 5a3HP~R 

Ha npeanono~eHHH O TOM, YTO HMnYJJb~Hoe 3JieKTPHYeCKOe none 

yttHnOJIRPHO, a BHCOKOBOJ!bTHl:lH HMTIYJ!bC HMeeT CTPOr.O npRMQ -

yr.oJJbHYID ¢0PMY- Ha npaKTHKe ¢0PMa HMflYJlbCa aaneKO He nPRMO

yr.OJibHaR, a HMTIYJibC 05HYHO He RBJJReTCR yttHnOJIRPH~- llJIR 

~eTa HeHaeaJibHOCTH HMTIYJibCa HaMH npeano~eH H pa3BHT MeTOa 

(§ 1. 6). TI:IK Ha3HaaeMor.o. 3KBHBaJieHTHor.o npRMOyr.OJibHor.o 

HMTIYJibCa anR onHcaHHR pa3BHTHR CTPHMepHor.o pa3PRaa noa aeH

CTBHeM HMnYJJbca npOH3B0JlbHOH ¢0PM!:i. 3TO no3BOJIHJJO npoeec'TI! 

cpaBHSHHe pa3JJHYHHX CHCTeM ¢,QpMHpoaaHHR HMTIYJibCHOr.O noJIR 

i anR. -ic. aMep · H no11c K on'TIIMaJJ.bHHX eapiiaHTOB ·TaK Hx · c·Hc -reM/1 • 2 • 14 
. . 

15/. . · .. . . . . · .. 
B 3aKJIIDYeHHH C¢0PMYJIHPOBaHH OCHOBHHe pe3yJibTa™ r.naBH. 

·B ·. f"JlABE' I I · aaH aHami3 ocHoBHHX ¢aKTOpos. onpeaenRrolllHx 

pa3pema~JIIYIO cnoco5HOCTb KaMepH H Mar.HHTHOr.o cneKTPOMeTPa Ha 

ee OCHOBe npH mHPOKOM H3MeHeHHH YCJIOBHH pa50™ KaMepH -

aaeneHHR' r.,fa'a • t-1anps:ii{eHHOC Tii;. H t:IJJH'reJil:>HOC TI1 3JI9KTPH'feCKor.o 

nonR. a'+a1<'Ji<~"eeJIJ.1'-{i'.i1-( k:0

03~i1uMeHTOB< ycHJieH~SI CBeTOper.MCTPH-

9·'' 



PYJOlllHX YCTPOHCTB. npHeeaeHN nony,-1eHHNe HaMl-1 pe3ynbTI3TI,l H3y

'4eHHs:I CTPYJCTYPN cneaa '4aCTHUN B CTPHMepHNX KaMepax. 

B § 2.2 Ha OCHOBaHHH nHTePaTYPHNX H nony,-1eHHNX Ha Ha -
~-

meR YCTI3HOBKe C aeyxMe-rpoeoR C'TPHMePHOH KaMepoH B MarHHTHOM 

none CCKH-200) aaHHNX noaTBeplKJleHo, '{TO pa3pemeHHe MarHHT -

Haro CTPHMepHoro cneKTPOMeTPa no HMnynbcy 3aps:1~eHAOH '4acTH-

UN onpeaens:1en:s:1, B OCHOBHOM, ''3epHHCTOCTblO" ( "myMOM") ¢OTO-

nneHKH H MaCmTI300M ¢0TOrpa~HPOBaHHs:I. Enaroaaps:1 MeHbmeMY 

exnaay xynoHoecxoro pa~ces:iHHs:I cneKTPOMeTP co cTPHMepHoH xa

MepoR cnocooeH ooecneqHTb ny,-1mee pa3pemeHHe no HMnynbCY 
/16/ 

'4aCTHUN, qeM eoaopoaHas:1 KaMepa CpHc.2) . 

iQ,Q L '-. · .. I '1.1 I I I I I I\. I I Ii) ,,I )I \ YI q 

~ 0 

KM 
. ...-·L•tM 

t1,0 
__ ... ···········:··· .... 

H=f,ST 
HEOH 
L=IM 

<J 

Of '-----'-----'---L....l......,_u.J__....___..__._.....L...1....LLL'-------'----'---'--'......,_LIJ 
' 0.1 1,0 IO,O fOOJ 

P, raB/c 

PHc.2. PacqeTHble TO'{HQCTH H3MePeHHH HMnynbCOB B CTPHMePHOH 

H ::1G-taxoeoaopoaHoR xaMepax, noMe1I1eHHNX a MarHHTHoe . none 

Hanps:i*eHHOCTbJO 1,5 Tn ans:i cneaoa anHHOH L=l M nPH pa3nH'4HNX 

3Ha'4eHHs:IX norpemHOCTeR & BOCCTI3HOBneHHs:I -rpexos B CTPHMePHOH 

xaMepe. 

CospeMeHHble TeH.QeHUHH pa3BHTHs:I aeTeKTOPOB '4aCTHU B ~H-

3HJc:e BNCOIC:HX 3HeprHR HanpasneHN Ha C03.QaHHe npHc50POB ans:i 

10 

perHCTPaUHH '{aCTHU co BPeMeHeM *H3HH 10 -12 - 10 -13. '4TO 

-rpeoyeT npoc-rpaHcTBeHHoro pa3pemeHHs:1 < 10 MKM. HaMH c5NnH 

BNOOnHeHN cneuHanbHNe HCCneaosaHHs:I 3aBHCHMOCTeH pa3Mepos 

CTPHMepoB OT ycnoBHH pac50TI,1 KaMePN. Ha OCHOBaHHH HamHx 

31<:CnepHMeHTOB H aHanH3a pe3ynbTI3TOB, H3BeCTHNX H3 nilTePaTY

p~. npeano*eHa Moaenb pa3BHTHs:I naBHHN c y,-1eTOM HaKonneHHOR 
./17-19/ 

eio 3HeprHeH . no1<:a3aHo, C§§ 2. 2- 2. 5) '4TO s paMKax 

caenaHHNX npeanono~eHHR OTHOCHTenbHO nponopuHoHanbHOCTH 

ceeTOsoro H3ny,-1eHHs:1 3neKTPOCTaTH'4eCKOH 3HeprHH 3aps:1aos a 

ronos1<:e nasHHN, nosepxHOCTHas:1 nnoTHOCTb H3ny,-1eHHs:1 q ~ K cxEN 
2 ' q 

[¢OTOH/CM]. 3aecb Ol - nepeNR l<:03¢,¢,HUHeHT HOHH3aUHH Taytta -
-1 -1 

ceHaa [ CM J • E - Hanps:i*eHHOCTb nons:1 [ BcM J • N - '4Hcno 

qacTHU B naBHHe, 

"' 1 0 - 3 ¢0TOH/8 . 

eenH'{HHa Kq ans:i HeoHa no nops:iaxy senH'4HHN 

§ 2.6 noCBs:IIIle~ cpaeHeHHJO pacqeTHNX H 3KCnepHMeHTanbHNX 

aaHHNX. 3aecb oc5pantaeTCs:I BHHMaHHe. Ha.Ba*HOCTb y,-leTa pa3pe -

maJ01I1eR cnocboHOCTH CBeTOperHCTPHPYJOIIIHX yc-rpoRCTB. noxa3aHo, 

'{TO "3¢,¢,eKTHBHNR" K03¢,¢,HUHeHT CBeTOycHneHHs:I perHCTPHPYJOIIIHX 
I 

YC'TPOHCTB ~KTH'4eCKH CHH~eTCs:I Ha nops:iaox H c5onee OTHOCHTe

nbHO HOMHHanbHoro, onpeaens:ieMoro xax oTHomeHHe s:IPKOCTH 
•· 2 

J.130c5Pa*eHHs:I. (Ka/M ) K OCBe1I1eHHOCTH '¢0TOKaTOaa 'cm,). • Y'4eT 

pa3pemeHMR no3sonwn a paMKax MoaenH cornacosaTb· 'pac'4eTHNe 

11 3KCnepHMeHTanbHNe aaHHl:,le's mHPOKOM awana3oHe H3MeHeHHH 

ycnbBHH paoOTI,1 KaMePN csonee nops:iaxa no Hanps:i*eHHOCTH,· 

anHTenbHOCTH HMnyn6ca nons:1 H aasneHHJO·ra3a, a TaK*e HeCKO -

nbKO nops:iaKOB no K03¢,¢,HUHeHTY.CBeTOycHneHHs:I. noi:a3aHO, '4TO 

pa3pemeHHe KaM~PN nP8KTH'{eCKH orpaHH'4HBaeTCs:I TOnbKO pa3pe 

maJ01I1eR C~OCOc5HOCTbJO cseroyc1-1nHTenbHOH TeXHHKH. 

B paMKax pa3BHTOR HaMH MOaenH HaxoaHT csonee aaexsaTHoe 

3Jc:cnepwMeHTY oo'bs:icHeHHe Hac5nioaaeMas:i CTPYJCTYPa cneaa. J,13 

non~eHHNX HaMH pacnpeaeneHHH CTPHMepos no Hx awaMeTPaM Ha 

cneaax O.QH03aps:iaHNX pens:ITHBHCTCIC:HX '4aCTHU B Jc:aMepax (pHc:'.3), 
' . ' . . ' . . ' 

a TaK*e H3 aHanorH'4HNX pacnpeaeneHHH, noc-rpoeHHNX no nHTe -

paTYPHNM aaHHNM, cneayeT, '4TO c50nbmOH pa3c5POC .QHaMeTPOB 

CTPHMepoe s:1ens:1eTCs:1 HeH3c5e*HNM 3¢,¢,eKTOM, KOTOPNR He MO*eT 

~1 
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PHC.3. HH-rerpaJibHNe pacnpeaeneHHR nJIOTHOCTeA CTPHMepoa no 
3 3 

HX aHaMe-rpaM dNCdc >do )/dl Ha cneaax peJIRTI-IBHCTCKHX n 

M930HOB B KaMepe CKM-200 CMarHHTHoe none HanpRJKeHHOCTbID 

1 Tn). 

CnnolllliaR _JIHHHR - TeopeTI-1qecxoe pacnpeaeneHHe dNCc>c0 )/dl B 

HeynpyrHx CTOnKHOBeHHRX oaHo3apRaHoA penRTI-IBHCTC~OA qacTI-IUN 

C 9TOMaMH HeoHa B MHHHM)'Me HOHH3aUHH npH HOPManbHNX 

ycnoBHRx. [ErmiloVa V.C., Kotenko L.P. and Merson G.I. Nucl. 

,Justr. M_eth.146. N%3. p.555(1977)] 

OblTb 06bRCHeH TOnbKO ¢>JIYICryaUHRMH, B03HHKalO~MH B npouecce 

pa3BHTI-IR CTPHMepoa. OH ooycJIOBJieH BKJiaAOM 3JieKTPOHHl:,IX KJiac

TePOB - crycTKOB BTOPHqHl:,IX 3JleKTPOHOB, HHHUHHPOBaHHNX PTae-

12 

j 

\ 

JlbHNMH 6 - 3JleKTPOHaMH CnepeHqHw-rn 3JleKTPOHaMH C 3HeprHeA. 

aoCTaTOqHOA AnR OCB050JKAeHHR XOTR ON eme OAHOrO 3neKTPOHa). 

npaKTI-!qecKH. ace CTPHMePHble KaMepN HMeIOT 3¢,¢,eKTHBHNA nopor 

perHCTPaUHH no KPaTHOCTI-1 KnacTepa 3HaqHTenbHO npeBNDJalOIItHA 

eAHHHUY, T.e. B OCHOBHOM perHCTPHPYIOTCR CTPHMepN. pa3BHB -

ll!HeCR OT cneaoa 6-3neKTPOHOB. npH 3TOM nnoTHOCTb CTPHMepoe 

Ha cneae oaHo3HaqHo onpeaenReTCR 3¢,¢,eKTHBHblM 3HepreTI-1qecKHM 

noporoM perHc-rpaUHH KnacTepoe. 

05Hap~eHHast CBS'13b CTPY1'TYPN CTPHMePHOro cneaa co 

cneKTPOM Jl_OKaJibHNX HOHH3aUHOHHNX nOTePb pacll!HpReT B03MOlK 

HOCTI-1 npoeeaeHHR HOHH3aUHOHHNX H3MepeHHA B CTPHMepHOA Ka 
/20,21/ 

Mepe . 

rJlABA III noCBRJlleHa pa3pa60TKaM H HCCJieAOBaHHS'IM MeTO -

aoe H YCTPOACTB ¢,OpMHp_oBaHHR BblCOKOBOJlbTHNX HaHoceKYHaHNX 

HMnYJibCOB AJIR nHTa,HHR KaMep. 

TeHAeHUHH pa3BHTI-lst KaMep -rpeoyroT nepexoaa K ¢,0pMHpoea

HH10 HMnYJlbCOB C 3KCTPeMaJibHNMH napaMeTPaMH no aMnJIHTYAe, 

anHTeJibHOCTH H 3aaep~e e Hx noaaqe. B TO,lKe epeMR AJIR cHc-:

TeM BblCOKOBOJlbTHOro HMnYJibCHoro nHTaHHS'l CTPHMePHOA KaMepN. 

paoOTalO!lleA B COCTaBe ycTaHOBKH Ha YCKOPHTeJie, OAHHM H3 oc 

HOBHNX -rpeoosaHHA ocTaeTCst ooecneqeHHe oecnepeooAHoro MHo 

rOKPaTHoro C>10
6

) cpaoaTNSaHHR KaMepbl e TeqeHHH eceA AJIHTe

JlbHOCTH ceaHca OoJiyqeHHR. HecTa5HJibHOCTb aMnJIHTYA HMnYJibCOB 

npH HX nOCTOS'IHHOA ¢,QpMe .Ha 3JieK-rpoaax He J;lOJI:taia OblTb oonee 

1-2%. 9TO 3aCTaBJIReT BblOHPaTb Te MeTOJ;lbl H cxeMN ¢>0PMHPOBa -

HHS'! HMnYJlbCOB. KOTOPNe, B nepayw oqepeab. ooecneqHeaIOT CTa

OHJlbHYID H ·YCTOAqHsyw pa50TY KaMepbl BO BPeMR ecero ceaHca 

oonyqeHHS'l ycTaHOBKH Ha nyqKe H OTKa3NSaTbCS'l OT oonee CJIO)K -

HNX, ooecneqHsalOIItHX KPaTKO&PeMeHHOe ynyqmeHHe xapaKTePHCTHK 

HMnYJibCOB, HO yxyamaro~x YCJIOBHS'l CTaoHJlbHOA paoOTbl. ltnst 

¢>0PMHPOBaHHS'l -rpe5yeMNX HMnYJibCOB CYIItecTByeT orpaHHqeHHoe 

qHCJIO MeTOAOB H YCTPOACTB. 9TO - 3apRJ:l nocTORHHblM HJIH HM -

nyJibC_HblM HanpRJKeHHeM HaKOnHTeJIS'l 3HeprHH - KOHAeHCaTOpa HJIH 

¢,OpMHPYJOllleH JIHHHH H pa3PRA HX C nOMOJllblO KOMMyTaTOpa ·- THpa-· 

TPO~a HJIH pa3P5JAHHKa Ha Harpy3Ky HenocpeacTBeHHO JlHOO qepe3 
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JlHHHID nepeaaqH HMrlYJlbCOB. C noBblllI9HH9M TPe5yeMOH aMnJIHTYali 

BblXOaHblX HMrlYJlbCOB npaKTHqecKH yaaeTCR HCnOJlb30BaTb TOJlbKO 

HMnYJlbCHYID 3apRaKY HaKonHTeJIR C noMomb~, I"JlaBHliM o5pa30M, 

r-eHepaTOpOB HMnYJlbCHOI"O Hanprot:eHHR - rHH THna ApKaabeaa

-HaPKCa H, pe*e, TPaHC¢0PMaTOPOB. ECJIH anR HCKPOBblX KaMep, 

aa*e co cpaBHHTeJlbHO 60Jlb!IIHM 3a30POM a-3 CM, e11te B03MO~O 

HCnOJlb30BaHHe B cxeMax ¢0PMHPOB8HHR B KaqecTBe KOMMyTaTOPOB 

soaopoaHblX THP8TPOHOB, TO anR IIIHPOK03830PHblX H CTPHM9PHblX 

KaMep npaKTHqecKH OCTaeTCR, no c~ecTBy, oaHH MeTOa - KOM -

MyTaUHR eMKOCTH HJlH JlHHHH Ha 3Jl9KTPOaHYID CHCTeMY, KaMePli C 

noMombID I"830B0I"O P83PRaHHKa. 

8 npouecce pa3pa60TKH H C03aaHHR HCKPOBblX, IIIHPOK038 -

30PHblX H CTPHM9PHblX KaMeP, Mbl TeOPeTHqecKH pacCMOTP9JlH, 

oc~eCTBHJlH H 3KcnepHM9HTaJlbHO npoeepHJlH npaKTHqecKH Bee 

YK838HHHe pa3HOBHaHOCTH MeTOaa ¢0PMHPOB8HHR HMrlYJlbCOB Ha 

3Jl9KTPOaax KaMePli- 8 qacTHOCTH, pa3pa60TaHli aaoHHaR ¢0PMH 

PYIDl!t8R JlHHHR - t)l)n H caeoeHHaR.tn>n C 06IUJ,1M P83PRaHHKOM H 

38PRaKOH OT HCTOqHHKOB noCTORHHOI"O BliCOKOI"O HanpR*9HHR. 

nepBaR H3 HHX HCnOJlb30BaJiaCb anR MoaenH aayxMeTPOBOH CTPH 
/82/ .. 

MepHOH K8M9Pli , BTOpaR - anR npeaJI0*9HHOH HaMH qeTHPex -

3Jl9KTPOaHOH K8M9Pli/8
3 / 3TH pa3pa50TKH n03B0JlHJlH nonyqHTb 

HaH50Jlee CTa6HJlbHlie no 8MrlJIHTYae HMnYJlbCli C H8HM9HbmeH 38 -

aep~OH. OHH nepcneKTHBHH npH C03aaHHH 6HCTPOaeHCTBYIDIItHX 

I"eHepaTOPOB anR nnaHHPY~MblX 3KCTI9PHMeHTOB co CTPHM9PHOH Ka

MepoH Ha HOBOM ycKOPHTeJle 011$ll1 - HYKJIOTPOHe. 

B § · 3. 2 aaH aHaJIH3 3Jl9KTPHqec.KOI"O HMneaaHca ·cHCTeMbl 

3Jl9KTPOaoa KaMep~. KaK yqacTKa noJIOCKOBOH CJieHTOqHoH) JlH -

HHH. 3aecb ~e oTMeqeHli npeH~ecTBa BblllieynoMRHYTOH qeTHPex-

3JieKTPoaHoH KaMepli - CHH*9HHe aMn.llHTYali HMrlYJlbCOB OTHOCHTe

JlbHO "39MJIH", B03MO~OCTb P83MemeHHR MHmeHeH B 05JlaCTH Hy -

neeor-o nonR. B aanbHeHmeM TaKHe KaMePli nonyqHJIH pacnpocTPa

HeHHe Ha yCKOPHTeJlRX B ·cepnyxoee H UEPH. 

B §3.3 paCCMOTP9Hli cxeMbl ¢0PMHPOB8HHR H pa3pa60TaHHlie 

HaMH YCTPOHCTBa anR nHTaHHR HCKPOBblX KaMep/8
4
/. a TaK *9 Me

TOaHKa pacqeTa aMnJlHTYali HMnYJlbCOB Ha 3Jl9KTPOaax 3THX KaMep. 

14 

' ' ,I 

On_HCaHHHe YCTPOHCTBa HCTIOJlb3YJC)'T'CR anR 3anycKa r-eHepa 

TOPOB BHCOKOBOJlbTHblX HMnYJlbCOB nHTaHHR CTPHMePHblX KaMep,3TH 

r-eHepaTOPH CTPORTCR no cxeMe ¢0PMHPOBaHHR HMnYJibcoe ¢HKCH -

poeaHHOH aJIHTeJlbHOCTH, onpeaenReMOH 3Jl9.KTPHqecKOH aJIHHOH 

¢0PMHPYIDIItHX JlHHHH. AHaJIH3 noKa3aJI, qTQ H3-3a H9H369*HOI"O 

HaJIHqHR HHaYKTHBHOCTH B KOMMyTaTOpe, aMnJIHTYaH 3.KBHBaJleHT -

HOI"O npRMOYI"OJlbHOI"O HMnYJlbCa Ha BblXoaax ¢0PMHP~9H H aeoH

HOH ¢0PMHPYIDIItHX JlHHHH cpaBHHBalOTCR, ecJIH OTHomeHHe BP9M9HH 

aso~HOI"O npo6er-a B JlHHHH T K'nOCTORHHOH BP9M9HH .KOMMyTaUHH Jl . 

r· k T Jl/T k~. 6, T. e. npH cymecTBeHHOM COKPameHHH anwreJib -

HOCTH ¢0PMHPY9Mb1X HMnYJlbCOB HCnOJlb30BaHHe npoCTOH ¢0PMHPYID

meH JlHHHH M0*9T o.Ka3aTbCR npeanOYTHTeJlbHeH/1
5 / - PHC.4. 
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PHc.4. 3aBHCHMOCTH OTHOCHTeJlbHblX 3HaqeHHH aJIHTeJlbHOCTeH HM

nyJibCOB T /T H
0

aMr1JIHTYaH E /E OT OTHomeHHR T K nocTORH -
Jl 3 3 M Jl 

HOH epeMeHH KOMMYTaUHH JlHHHH Tl(: TJl~T3,EM,E3 - COOTBeTC~ 
• BeHHo: aJIHTeJlbHOCTH H aMnJIHTYaH HMilYJlbCOB Ha BblXoae ¢0PMH -

PYIDmei:t JlHHHH H 3KBHBaJieHTHblX HM HMnyJlbCOB npRMOy["OJlbHOH 

¢,OpMbl. 
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B § 3.4 onHCaH reHepaTOP BblCOKOBOnbTHblX HMIJYnbCOB, 

pa3paoOTaHHWi HaMH anR nHTaHHR aeyxMeTPOBOH CTPHM9PHOH Ka -

MepH OHffii. reHepaTOP e~onHeH no HaHoonee pacnpoc-rpaHeHHOH 
~ . 

cxeMe nHTaHHR oOJiblllHX CTPHMePHblX KaMep, nony<-IHBmeH Ha~BaHHe 

EJIDMnRHfi-reHepaTOpa HnH reHepaTOpa C aeoHHOH ¢0PMHPYDm~H 

JIHHH9H. OrJIHYHTenbHHe ocooeHHOCTH pa3paooTaHHOro reHepaTOpa 

- KOaKcHanbHaR nHHHR C KOaKCHanbHblM pa3pRaHHKOM, HM9DlllHM 

KOnbUeBNe BNCTYJIH Ha OTPHUaTenbHOM 3Jl9KTPOae anR CTaoHnH3a

UHH aMIJnHTYaN BblXOaHblX HMnynbCOB. reHePaTOp HMen 3alllHTHNe 

KOnbua CB aanbHeHmeM coneHoHa), OKpy.traDIJlHe KOnOHKY C KOH 

aeHCaTOpaMH rHH, noMemeHHYD B UHnHHaPHY9CKHH KO)eyX cpaBHH 
. . ' /'25-27 / 

TenbHO HeoonblllHX raoaPHTOB . reHepaTOp BMeCTe C oaKOM 

anR -rpaHC¢0PMaTOPHOro MaCna H ra30BOH annaPaTYPOH pa3Me~n

CR Ha noaeHlKHOH -rene:taee Cpuc. 5). 

PHC. 5. OolllHH BHa reHepaTOpa BHCOKOBOJlbTHblX HaHOCeKYHJ:tHblX 

HMnYnbCOB cneKTPOMeTPa CI<M-200 . 

• 
Pa3PRaHHKH rHH (10 CTYJleHeH) HanOJIHRJIHCb,a30TOM H yrneKHC

JINM ra30M noa aaeneHHeM ~ aTM, pa3PRaHHK nHHHH - 3nera3oM 
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~ aTM. AMilnHTYaa BblXOaHoro HanpR~eHHR Ha 3KBHBaJieHTe Ha -

rpy3KH (36,0M) aocTHrana 700 KB CttnR nHTaHHR KaMePH aoc-ra -

TOYHO ~00 KB) npH anHTeJibHOCTH HMnYJibCOB 12,5 HC. 

B uenoM, c noMombD pa3paooTaHHoro reHepaTOpa nposeaeHH 
. . . . 

see ceaHCN OoJiy<-leHHR CI<M-200 Ha CHHXPO¢>a3aTPOHe OHffii. Ha 

OCHOBe on~ HCnOJib30BaHHR 3TOro reHepaTOpa nPOH3BeaeHa 

pa3paoo'TKa H Co3aaHHe CHCTeMN BHCOKOBOnbTHOro HMilYJlbCHOro 

nHTaHHR HOBOH YCTaHOBKH - rH6PHaHoro cneKTPOMeTPa co CTPH -

MepttoH KaMepoH - rHEC. 

B §3.5 aaHO onHcaHHe pa3paooTaHHblX HaMH YCTPOHCTB, 3a

nycKa reHepa-ropa Cl<M-200 ~ BCnOMoraTenbHOH BNCOKOBOJibTHOH 

annapaTYPN: 6JIOKOB C MeTaJIJIOKePaMHY9CKHMH THPaTPOHaMH THna 

TrHl.-1000/25: Ye~exKaHaJibHblX 3JI9KTPOHHblX CTaoHJIH3aTOpOB -

- noTeHUHOM9TPOB Ha HanpR~eHHR O - 25 KB H aeyxKaHanbHblX ao 

100 KB, a TaK~e BNCOKOBOJlbTHblX HMIJynbCHblX H noCTORHHOTOYHblX 
/'28-31/ 

pa3beMOB. 

B § 3.6 paccMO'TT)eHN BOnPOCN corJiaCOBaHHR HMneaaHCOB B 

TPaKTe,, ¢0PMHPOBaHHR BNCOKOBOJlbTHblX HMnYJibCOB H npueeaeHH 
• . • . · ·. · · . • · · . • · · · /.32-34/ · 

pa3pa60TaHHHe anR 3TOH uenH OPHrHHaJibHNe cxeMN 

rJIABA 1 v no~sRmel-fa pa3paoo'TKaM annapaTYPH KOHTPOnR H 

ynpaeneHHR.PaooTOH 1<aMePH, ooycnos.neHHblX KPHTiiYHOCTbJO npo -

ueci::::a otSpa3oBaHHR CTPHMePHblX cneaoe Ya,CTHU H ero 3aBHCHMOC

TbD OT MHOrHx ¢,aKTOPOB. 

Ko'epeMeHH HaYana C03JlaHl-iR Ha'MH 60JiblIIC)fi CTPHM9PHOH Ka-

MepN OHmi 0967 r.) MHorHe ealKHNe eonpocN ee paoon,i - JCaK 
CBR3b pa3M9POB H CBeTOBblXoaa. CTPHMePOB c' napaMeTPaMH' HMny ...: 

•j; 
JlbCEI no.nR; '3HaYeHHs:i' aMIJJJHTYaN HMnynbCOB 

0

B paoo<iHX 
' ' 

P9lta-fMaX, 

no3~MY· ee aonycTHMNe ¢,JJYKTY3U.HH, 6HJJH H9RCHN. HaMH oHnH 

) ni>eiinPHHS'ITI,I YCHJIHR no 'pa3pa6°0'TKe COOTBeTCTBYDmeH annaPaTYPH 
' ' ' 

KOHTP6JJR, no3eonuemeH n'posecTH HccneaoeaHHR CTPHMePHblX ic:a '...' 
Mep 'u °CHCTeM HX J'lHTaHHR Ha °CTeHae H yc::Jc:opkrene.· 

.llnR H3MepeHHs=i aMnnHTYaH HMnynbcoe· isblJ111· pa3paoo-raHH 
/.35-38/ cneuHaJibHNe paCWHPHTeJIH HaHOCeKyHaHblX HMnYJibCOB C 

sbixoaoM Ha'" 0

UH¢>POBOH BOJibTMeTP 'i-1" Bl:,IBOaoM .ciaHHblX Ha' neYaTb. 

3TH paC:ll!HPHTeJIH .. C 'KOMnJJ8KTOM pa3pao0TaHHJ:,O( . ' IIIHPOKOm::inocHblX 
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BNCOKOBOnbTiiblX aenHTeneA H pa3beMOB no3BOnHnH npoeecTH H3 -

MepeHHH aMnnH'ry'Jl BNCOKOBOnbTiiblX HMnynbCOB H KOHTPOnHPOBaTb 

CTa6HnbHOCTb HX napaMeTPOB (C pa3pa60TaHHNM H3MepHTeneM 
,,_ 

3aaep::KKH 3anycKa) BO ecex ceaHcax o6nY'-leHHH Cl<M-200, a TaK-

~e nonY'-IHTb nePBNe pe3ynbTaTN npHMeHeHHH 3BM JlnH KOHTPOnH 
/39-41/ . 

pe~MOB pa60Til KaMePN. B aanbHeHmeM annapa-rypa Hcno-

nb30BaHa Ha YCTaHOBKe rHEC. 

B § 4.3 paccMOTPeHN eonpocN perynHPOBKH COCTaBa pa6o -

Yero ra3a B KaMepe, HBnHJOnteroc H C YllleC TBeHHNM ¢0K TOPOM, 

BnHHIOillHM Ha CTa6HnbHOCTb pe~Ma ee' pa60TN. 

3KCnepHMeHTanbHNe pe3ynbTaTN pa3pa60TKH M 
/42.43/ 

CHCTeM ra3oo6ecneYeHHH KaMepN ·· noKa3anH, 

PacYeTiiNe .H 

OCYIIleCTBneHHH 

YTO onTHMa -

nbHNM cnoco60M o6ecneYeHHH noCTOHHCTBa COCTaBa ra3a B HeA 

HBnHeTCR co3aaHHe noTOKa pa6oYero ra3a 3aaaHHoro cocTaea, 

T.e. ra3a, npeaeapHTenbHO HaKonneHHOro B aocTaTOqHo 6onbmoA 

eMKOCTH. B aanbHeAmeM 3TO 6Hno noaTBep~aeHo onHTOM Hcnonb -

30BaHHH CTPHMePHOA KaMePN anH noHCKa KBaPKOB B UEPH. 

AHanH3 JlHHaMHKH npoayea ra3a oKa3anocb yao6HNM npoeec

TH, npeJlCTaBnHH KaMepy 3neKTPHqecKoA cxeMoA - aHanoroM/44/ 

3TO n03BOnHeT B HarnHJ::tHOM BHJ::te HHTepnpeTHPOBaTb npoueccN, 

CBH3aHHNe C xapaKTePOM H3MeHeHHH KOHUeHTPaUHH HaTeKaJOmero B 

xaMepy ao3ayxa. ToYHYJO perynHPOBKY noTOKa ra3a o6ecneqHn 

HMnYnbCHHH perynRTOP/45/ 

§ 4. Lf nOCBRnteH epeMeHH naMHTH KaK OJlHOH H3 BalKHeAIIIHX 

xapaKTePHCTHK CTPHM9PHOA KaMePN Hero perynHPOBaHHIO. Heo6 -

XOJlHMOCTb ycTaHOBneHHH onTHManbHOA BenHYHHN BPeMeHH naMHTH 

KaMePN B03PaCTaeT npH pa60Te B nY'-!Kax YaCTHU JlOC'J'aTQqHo BN

COKOA HHTeH~HBHOCTH - 10
5

-106 
YaCTHU/C. 

HaH6onee npoc'TI,lM MeTOJ::tOM perynHpoeaHHH oKa3ancR MeTOJl, 

npH KOTOPOM H3MeHHeTCR CKOPOCTb npoTOKa ra3a qepe3 KaMepy, 

a eCTeCTBeHHOe HaTeKaHHe B03J::tyxa B Hee CHH)l@eT apeMH naMHTH 

JlO TPe6y~Moro YPDBHH. 

CJ<M-200. 

OH H 6Hn peanH30BaH Ha YCTaHOBKe 

OaHaKo, npH nl06oM cnoco6e perynHpoaaHHH BPeMeHH naMHTH 

CTPHMePHOA KaMepN era H3MepeHHe CBH3aHO C nonY'-leHHeM H 06 -
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pa60TKOH ¢,OTOrpa¢HH TPeKOB qacTHu anR onpeaeneHHR nnOTiiOCTH 

CTPHMePOB. no3TOMY B03HHKna HeOcXOJlHMOCTb B onepaTHBHOM 6ec

¢HnbMOBOM KOHTPOne H npeaaapHTenbHOM H3MepeHHH apeMeHH na -

MHTH nptt noaroTOBKe xaMePN K ceaHcy oonY'-leHHH H Henocpeac-r

BeHHO B xoae 3KCnepHM9HTa. HOBNM cnocoooM TaKoro KOHTPOnH 

HBHncH npeano~eHHNH HaMH cnoco6 onpeaeneHHH speMeHH naMHTH 

CTPHM8PHOA KaMepN no xapaKTePHCTHKe 3,w,exTHBHOCTH .HCKPOBOA 

oec¢HnbMOBOA KaMep✓46 • 47/. 
B §4.5 aaHO KpaTKoe onHcaHHe HOBblX 3neKTPOHHblX MeTOJlOB 

KOHTPOnH HeKOTOPblX napaMeTPOB CTPHMepoa - senHYHH HX CHOCa 

OT TPaeKTOPHH qaCTHUN no HHTerpanbHNM xapaKTePHCTHKaM BNCO

KOBOnbTiioro HMl}Ynbca, a TaK~e HX anHH no TOKY 3neKTPOHHOA 
. /48,49/ 

KOMnOHeHTN B aononHHTenbHOH KaMepe. 

B rJIABE V paCCMOTPeHN OCHOBHNe aonpocN C03JlaHHR 60nb 
_ . /50-51/ 

WOH CTPHMePHOA KaMepN anR 3KCnepHMeHTOB Ha YCKOPHTene 

B § 5.2 npeacTaaneHN pe3ynbTaTN HccneaoaaHHH MoaenH 

asyxMeTPOBOH KaMePN OH5IH, no3aonHs111He npocneaHTb npoueccN 

pa3BHTHH CTPHMepoB B KaMepe C $HKCHPOBaHHOH anHTenbHOCTblO 

H CTaoHnH3HPOBaHHOA eenHYHHOA HMnynbca 3neKTPHYeCKoro nonH 

H KOHKPeTH3HPOBaTb TPe6oBaHHH K KOMnneKcy JlBYXMeTPOBOH Ka -

MePN. /22 / 

B § 5.3 npHseaeHN pe3ynbTaTI,1 HccneaoaaHHH aeyxMeTPoeoA 
/52 53/ 

CTPHMePHOH KaMePN Ha cTeHJle ' . 3neKTPOJlHaR CHCTeMa 

KaMePN (pHc:6) npeac-raen~na coooA Y'-iaCTOK 3KPaHHPOBaHHOA 

CHMMeTPHYHOH nonOCKOBOH nepeaa10meA nHHHH, cornacoBaHHOH Ha 

KOHUe pe3HCTOPaMH THna TB0-60 C pe3ynbTHPYJOillHM conpoTHBne -

HHeM 36 OM. C noMOlllblO nepeXOJlHOro ycTPOHCTBa OHa npHcoeaH.

HHnacb K KOaKCHanbHOH JlBOHHOH ¢0PMHPYJOllleH nHHHH reHepaTOpa 

BNCOKOBOnbTiiblX HMnynbCOB. BepxHHH H ueHTPanbHHH 3neKTPOJlN 

KaMepN npoeonoYHNe, Hl-flKHHH - nnacTHHa H3 JlJQpanJOMHHHR. 

Kapxac H 3neKTPOJlN KaMePN coeaHHRnHCb 3nOKCHJlHNM KneeM. 
2 

OKHO anH $0TOrpa¢HPOBaHl-iS'I cneaoe (pa3MePN 191x88 CM) B 

paMe eepxHero 3n8KTPOJla 6HnO repMeTHYHO 3aTHHYTO nneHKOH H3 
3 

naecaHa TOnntHHOA o, 175 MM- OobeM KaMePN -1 M • 
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PHC.6. CxeMa CTeHtlOBblX HCnbITaHHH tlByxMeTPOBOH ,CTPHMePHOH 

KaMePN YCTaHOBK~ CKM-200. 

.. AMI:i.JIHTYtia H 3~.Qepxa<:a .. l:fMnYJlbCa noc·ros:iHHOH_ tlJlHTeJ1bHOCTI1,. 

noc:rrn~~~eI"O OT r:-eHepaTOpa HenpepNSHO KOHTPOJIHPOBaJJaCb c_, 

noMo~bro cneuHaJJbHo pa3paoo-raHHoA .ans:i 3TOA .uenH ahnapaTY -/41/ ' •,. . . · . . . .. 
PN • ,ooecn_eYHBmeA KOJ;i~OJlb CTaoHJ1bHOCTI1 aMnJJHTYtIN.BNCO .- ' 

KOBOJlbTHOI"O HMnYJlbCa Ha 3J1eKTPOtiax KaMepN C noI"pemHOCTbD He. 

oonee ±0, 2%. 
'. ,•, 

~OTOI"pa¢HPOBaHHe paoO"'l8I"O OobeMa KaMePN nPOH3B0tlHJlOCb 
. ' . ' ' . . . . 

ns:iTbD annapa-raMH, ooecneYHBIIIJ.1MH nonyYeHHe s pa3JJHYHblX Macm-
, ' •• ' ~. ~ ', • , • ' ' ' ' - ! 

Taoax CHHMKOB CJletIOB B ppo~KUHS'IX B HanpasneHHH 3~eKTPHYec -

KOI"O nons:i. 
\ 

PeI"HCTPaUHS'I pa3BHTI1S'I _CTPHMePHOI"O npouecca OtlH~BPeMe~HO 

B tIByx npoeKUHS'IX (napaJ1J1eJ1bHO H nepneHtIHKYJlS'IPHO 3J1eKTPHYec-
,. ; • ~ • .' • •. • ' • , • ' ' • ' < • 

KOMY nonro) ocymeCTBJlS'IJlaCb tlBYMS'I tIOnOJ1HHTeJ1bHNMH 
' ' . . " . _,,,, ' ' annapa-raMH 

' . ·' ! . ' •• , 

BO BCnOMOI"aTeJlbHOH (KCK-1) CTPHMePHOH KaMepe. HeoOJlbIDOI"O 
~ • . ' • • • • ! • ' 

OobeMa, BKJlD"'!eHHOH B Ool!lYD JlHHHD nepetxa"'!H BNCOKOBOJlbTHOI"O, 
• ~ .. { ·• l: ' . ,'; : ; • '. . 

HMnYJlbCa nHTaHHR KaMep. 

.i:;Yf'aR BCnOMOI"aTeJlbHaS'I KaMepa CKCK-2), CMeHHNe, 3J1eKT -
•."'..:; '.,.;' 

,_, ~.(" 

20;,; 

POtlN KOTOPQH oN.nH H3I"OTOBJ1eHN H3 npoBOJlOK Pa3J1H"'IHOI"O 

tIHaMeTPa H C pa3HclM IIIaI"OM, HCnOJlb30BaJ1aCb tlJlR YTOYHeHHS'I yc

JlOBHH B03HHKOBeHHR 3J1eKTPHYeCKOH KOPOHN B paoO"'IHX ycJIOBHS'IX. 

3anycK KaMepN Ha CTeHtle ocymecTBJ1Rncs::r npH noMOl!tH a-x 

nap CUHHTI1JlJ1S'IUHOHHblX C"'!eTYHKOB, P9I"HCTPHPYDl!tHX KOCMH"'!ecKHe 

YaCTHUN. Pa3M9PN CUHHTHJlJlS'ITOPOB 10>:8()>:3 CM
3

. CYeT"'IHKH Y~Ta

HaBJIHBaJIHCb nonapHo BBepxy H BHH3Y KaMePN B nJIOCKOCTH, na -

paJIJ19JlbHOH 3J19KTPOtlaM, H B npouecce HCnl::M'aHHH nepeMemaJIHCb 

no I"JlYOHHe KaMePN TaK, "'!TOON MOX<l-10 oimo BN.aeJIS'ITb pa3J1H<:jHHe 

yYaCTKH ee paooYe~o oobeMa. 

CHCTeMa I"a3oooecneYeHHS'I KaMePN COCTOS'IJla H3 ypaeHoBe ~ 

meHHOI"O I"a3I"OJ1btl9Pa, MeMoPaHHOI"O KOMnpeccopa H oaJ1J10HOB tlJIS'I 

paooYeI"o H npoTeKmeI"o. ~epe3 KaMepy I"a3a~ 

PaooTa KaMepN no.apooHO HCCJ19tl_OBaHa npH tIByx. 3HaYeHHS'IX 

tlJlHTeJlbHOCTH BNCOKOBOJlbTHOI"O HMrIYJlbCa. B OtlHOM CJlyYae HM -

nyJibC HMeJI npaKTH"'!eCKH TP9Yf'OJlbHYD ¢tOPMY C tlJlHTeJlbHOCTbD Ha 

nonysNCOTe 30 HC, a tlPYf'OM - ¢tOpMa HMrIYJlbCa npHoJlH)l@JlaCb K 

nonysOJJHe CHHYCOHtlN, a tlJlHTeJlbHOCTb COCTaBHJla 15,5 HC. 

8CeI"O oimo nonyYeHO OKOJ10 30 TNC. CHHMKOB, Ha KOTOPblX 

CJ19tlN YaCTHU aHaJIH3HPOBaJIHCb npH noMO~ nonyaBTOMaTI1"'19CKHX 

H3M9PHTeJlbHblX MHKPOCKOnOB nYOC. 

Ilpose.aeHHNe HCnNTa.HHS'I n03BOJ1HJ1H nOJlyYHTb 3KCnepHMeH -

TaJlbHYD HH¢tOPMaUHD O 3aBHCHMOC')"S'IX CBeTOBblXOtla CTPHM9POB OT 

tlJlHTeJlbHOCTI1 H_aMnJIHTYtlN BNCOKOBOJlbTHOI"O HMnYJlbCa, onTHMH -

3HPOBaTb MaCWTaO ¢tOTOI"P8¢HPOBaHHR KaMepN, YTOYHHTb B9JlH"'IHHN 

Hanps::r~eHHOCTeH ~OJleH, COOTBeTCTByro~x Ha"'!aJly KOPOHHPOBaHHR 

npOBOJlO"'!HblX 3JleKTPOtl0B, H nposepHTb COOTBeTCTBHe pacYeTHblX 

H 3KCnepHM9HTaJlbHblX txaHHblX. 

B § 5. 4 onHCaHa YCTaHOBKa c tlB}'XM9TPOBOH CTPHMePHOH 

KaMepoR B MaI"HHTHOM none - CKM-200.A:l0, 54/ OHa oima CMOH -

THPOBaHa B H3M9PHTeJlbHOM naBHJlbOHe CHHXPO¢>a3aTPOHa C TaKHM 

pacYeTOM, "'!TOON ooecneYHTb B03MOX<I-IOCTb ee paoOTN KaK B nyY

Kax nPOTOHOB H peJlS'ITHBHCTCKHX S'ltl9P, TaK H B nyYKax BTOPH"'I -
l 

HblX YaCTHU - KaOHOB H nHOHOB. K KOHUY 1979 I"Otla Ha' 3TOH 

ycTaHOBKe oimo'noJlyY0HO oOJiee 300 TNC. CTeP90¢tC)TOI"pa¢HH, H3 

21 



KOTOPWC OKOno 200 TblC. - B OY'-!Kax a - qaCTI:IU c HMIJYnbCOM 

17 r3B/c. KaMepa MOHTI:IPOBanacb B KOJKYXe - 3KpaHe, YC'r.3HOB -

neHHOM Ha -reneX<Ke, nepeas11raeMoH no yronKOBblM HanpasnRIDmHM, 

3aKpenneHHblM B 3a3ope MarHH'r.3 c pa3MepaMH nonIDCHhlX HaKoHeq-
2 

HHKOB 2000x1000 MM. IlY'-!OK YCKOPeHHWC qaCTI:IU nponycKancR 

qepe3 OTBePCTI:le B 3KPaHe H OKHO B CTeHKe KaMePN 3aTRHyroe 

nascaHOBOH nneHKOH TOnlllHHOH 50 MKM, pacnono~eHHOe Ha BNCOTe 

80 MM OT cpeaHero 3neKTPoaa. BHYTPH o5beMa KaMePN Ha pac -

CTORHHH 30-40 CM OT BxOaHoro qKHa pacnonaranacb OPHrHHanb -

HaR CMeHHaR MHmeHb 113 Me'r.3nn11qecKHX H HeMe'r.3nn11qecKHX Be -
/56/. 

11tecTB • KpoMe -roro MHmeHbID RBnRnCR H ra3 KaMepN. 

nepsNe 3'r.30N 11ccneaosaHHH Ha yc'r.3HOBKe npeaycMaTPHBan11 

Ha5nIDaeHHe scex B3aHMoaeHCTBHH a-qaCTI:IU c MHmeHbID./56 / 

CxeMa cneKTPOMeTPa np11seaeHa Ha p11c.7, 

l 
l l 
~ 1-

Mi<IUEHb __ 

PHc.7. CxeMa cneKTPOMeTPa CI<M-200. 

'. 

05111HH BHa yc'r.3HOBKH B H3Mep11-renbHOM nasHnboHe CHHXPO¢a3a -

TPOHa aaH Ha PHC.8. 

22 

PHc.8. 05JitHH BHa YC'r.3HOBKH CI<M-200 B H3Mep11-renbHOM naBHnbo

He CHHXPO¢a3aTPOHa. 

PHc.9. CnY'-!aH B3aHMoaeHCTBHR Rapa.KHcnopoaa co CBHHUOM OPH 

nepBHqHQM HMIJynbce 4.6 r3B/c Ha H-yKnOH CnonH~ HMIJynbC na -

aaID11tero Rapa 72 r3B/c). 

Ha PHC.9 OPHBeaeHN KaPTI:IHN B3aHMoaeHCTBHH, 3aperHCTPHPOBaH-
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HWC B nyqJCe penRTHBHCTCICHX a-qacTHu. 

CpaBHHTenbHHe 3HaqeHHR MaCCH A-qacTHu, nonyqeHHHe npH 

·o5pa5oTJ<e MaTepHanos CKH-200, npHseaeHH Ha PHC.10. · 

N.1191 
"lO ~ 

I 

.;Q~ 
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so~ , 

30 
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l 
;o ~ 

2, 
1Q50 
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I . 

,-J' 
I I 

~J I . ' .. ,. t I! 

~ I, 
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c•3fi1 rJS/t. .. ~•u.QT 
M•ttt1::5M3l3 

6ep1C11L.t)tl'Cllll ;:,::,;:)1.,M 

.cCMea: :;~ta~_,..,.32, 
r,i,.t093 .c 20 M:?6 

I I t- i1 

1.J~ ~ 
1100 l 

H~•rnu 
1150 M(HJB) 

PHc.10. PacnpeaeneHHe 3¢,¢,elC'T'HBHWC MaCC A-rHnepoHOB COJCOHOB 
I 

3. 0. , OH5IH, 8309, llY5Ha, 1974, c.104). 
\ 

B rJlABE VI nPHBe.QeHH OCHOBHHe pe3ynbTaTI,1, nonyqeHHHe C 

HalIIHM yqacTHeM.nPH HCnonb30BaHHH HCICPOBWC H CTPHMepHWC Ka -

Mep Ha CHHXPO¢a38'T'POHe. 

B §6.2 aaHH pe3ynbTaTI,I noHcJCa pe.QKHx Moll pacnaaos 

HeATPanbHWC pe3oHaHCOB. 

no CYIIleCTBOBaBIIIHM B 60-70 r"OllH npe.QCTaBneHHRM BeKTOP 

HHe Me30HH p;¢,w 3aHHManH ~ ¢,H3HKe aapoHos nono~eHHe, aHa 

norHqHoe nono::KeHH~ ¢,oTOHa B 3neKTPOllHHaMHJCe, H HccneaosaHHe 

HX CBOHCTB RBHnOCb O.QHOA H3 ueHTPanbHWC 3a.Qaq ¢,H3HICH BNCO -

24 

Jc:Hx 3HeprHR (Moaenb seJCTOPHOA aoMkHaHTHOCTHl. 

npeanonaranoch, q'T'Q B3aHMO.QeRcTBHR p, w~ ¢ - Me30HOB c 

a.QPOHaMH npe.QCTaBnRnH C060R pa3HOBHllHOC'TH ¢>YH.QaMeHTanbHWC 

npoueccoe. 

CxeMa OPHr"HHanbHOA ycTaHOB~H. nPHMeHeHHOR anR HCCne.ao

BaHHR 3THx npoueccos. onHcaHa e § 1.5. C ee noMOmh~ 6Hno 

npoeeaeHo 2 cepHH osnyqeHHA npH asyx 3HaqeHHRx 
0 0 -oCRMH KaHanos 26 H 29. 06mee qHcno n Me3oHos. 

. . g 
qepe3 ~llKOBO.QOPOllHYJO MHmeHb, COC'T'aBHno 6 10. 

B pe3ynb'T'aTe 6Hn0 llOKa3aHO cymecTBOBaHHe 
0 + - + -

yr-na MelK.lly 

nponymeHHWC 

pacnaaoe 

p· -te e H ¢-+e e , onpe.aeneHN OTHOCHTenbHHe HX BePORTHOC'TH -

(4, 4±1, 2) 10-S H (61 ± 26) 10-5 
COOTBeTCTBQHHO, a TaK::Ke 

? 2 
KOHC'T'aHTI,1 CBR3H g-p/4n=2,6±0,6 H g ¢/4n=5,2±2,9; H3MepeHa 

MaCCa ¢,H-HOnb Me30Ha: m • t/>= ( 11? 12±1 B) M3B, EHnH H3MepeHbl 
0 

'T'aKlKe cpe.QHRR Macca ~ mHPHHa p -Me30Ha: m' =(762±12) M3B, . p 
r = < 120±20) M3B, 

p COOTBeTC TBeHHO. 3TH nonyqeHHble .aaHHHe 

5nH3KH K COBPeMeHHHM Ta5nHqHHM 3HaqeHHRM. B 1967 r. 3TH 

pe3ynbTaTI,I OKa3anHCb ceoespeMeHHHMH H ¢>YHllaMeHTanbHHMH B 

CMHcne noaTBeplKJleHHR MO.QenH. B9KTOPHDA .QOMHHaHTHOC'T'H BO 

B3aHMO.QeRCTBHRX a.QPOHOB H B nocne.a~eM·nepexo.ae K rn~HHOA 

llOMHHaHTHOC'T'H B KBaHTOBDA XPOMOllHHaMHKe. 
0 + -~eneHHe pacna.aa t/> -Me3oHa Hae. e - napy c-rano npeaMe-

TOM OTJ<PHTHR, .QHnnoM 3a N¾94, 
/9/ npHOPHTeTOM OT 11 . 1967 r. 

roc.peecTP.12.01.1971 r. c 

B § 6.3 onHcaHH pe3ynbTaTI,1 Hccne.aosaHHA MHoroqacTHqHwc 

npoueccos B3aHMO.QeACTBHR R.Qep nPH penRTI'IBHCTCKHX 3HePrHRX, 

nonyqeHHHe C 50nbWOA CTPHM9PHOR KaMepoA B Mar"HHTHOM none. 

CKH-200 Ha· CHHXP0¢a3aTPOHe. 

~pO-Rll9PHNe -B3aHMD.QeRCTBHR npH BHCOKHX 3HePrHRX 

npe.ac-raenRJOT ¢,H3HJCaM YHHKanbHYJO B03MOllCHOCTb H3y<i8HHR R.Qep -

HOR MaTePHH B 3KCTPeManbHWC ycnOBHRX 5onblm1X nnOTHOCTeR, 

.aaeneHHA. -reMIJepa-ryp. HH-repec ¢,H3HKOB-Te0P8THJCOB K 3TOA 

npo5neMa oco5eHHO B03POC B CBR3H C npe.acKa3aHHRMH D cymec-r-

BOBaHHH HOBWC COCTORHHA RllePHOR MaTePHH, HanPHMep. KBap1e-

rn~HHoR nna3MN. flOHCK TalCHX COCTORHHR H HX B03MOllCHWC 
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IlPORBJ19HHH -rpeoyeT aeTaJlbHOro aHaJIH3a ecex xapaKTePHCTHK 

Rapo-RaePHhlX (AP +AT) CTOJlKHOBeHHH H. B OC06eHHOCTH. xapaK .. -

TePHCTHK npoueccoe poJK,lleHHR qacTHu. 
J. 

nonyqeHHe HHTeHCHBHhlX MOH03HepreTHqecKHX nyqKOB penR -~

THBHCTCKHX Raep. ycKopeHHblX·Ha CHHXPO¢a3a-rp0He B ayoHe ao 
3HeprHH 4A r3B. 3aTeM Ha E3BaJlaKe B EepKJlH .- ao 2, -l A r3B; 

B EPYKl<9BeHCKOH HaUHOHaJlbHOH Jla6opaTOpHH - l.4,5A r3B H ·Ha 

SPS B UEPH -ao 200A r3B. n03BOJIReT npoeoaHTb CTaTHCTHqecKH 

ooecneqeHHble HCcneaoeaHHR Rapo--'R,llePHbll< i33aHMOtleHCTBHH,' B 

WHPOKOM 3HepreTH'ieCKOM. HHTepeane .. 

CTPHMepHaR KaMepa. RBJlRRCb' ynpaenRe~ TPeKOBblM aeTeK

TOPOM •. _n03BOJIReT OT6HP8Tb peaKHe' COO~R· c:oyaapeHHR RJl.ep .. 

CneKTPOMe-rp co CTPHMePHOH KaMePOH ooecneqHeaeT perHCT

paumo CJlOlKHOH J<apTHHbl' R.QpO-RtlePHhlX B3aHMoaeHCTBHH C Bbli::OKOH 

MHOJKecTBeHHOCTblO BTOPHqHl,l)C qacTHu <'1.00.:..:;,'()0 qacTHu He npeaen 

npH· perHCTPaUHH) .• oT6op peaKHx co6blTJ1H. TaKHx·. KaK ueH-rpa -

JlbHble. B3aHMoaeHCTBHR, OCYIIteCTBJIReTCR·. C IlOMOIIlblO rHSKOH CHC 

Tei-n;i TPHrrepa. Haoop; RaepHo-qH~-Thll< MHWeHeA ( BK ~JOqaR MeTan 

JIHqecKHei pacIIIHPReT Knacc H3yqaeMblX peaKUHH. 

nepeble ~H3HqecKHe pe3yJlbTaTbl ayoHeHCKOH YCTaHOBKH 

CI<M-200 oblnH nonyqeHbl e 1976 r., TOraa KaK aaHHhle, nonyqeH

Hble Ha YCTaHOBKe co CTPHMePHOH KaMepo11 B EepKJIH OblnH onyo -

JlHKOBaHbl e 1978 r.; HaqHHaR c 1986 r. e RaePHhlX nyqKax CERN : . . 
HCil0Jlb30Banacb CTPHMepHaR KaMepa.e 3KCnepHM9HTe NA-35. . - -· 

B §6.4 OTPaJKaeTCR coepeMeHHOe COCTORHHe MeTOaHKH CTPH-

M9PHhlX KaMep H IlYTH,Pa3BHTHR 3THl< TP9KOBhlX aeTeKTOPOB. 

OCHOBHhIE PE3YnbTA1bl llHCCEPTAUHl1 

1. C63aaHa aeyxKaHaJlbHaR YCTaHOBKa BKJllOqalOlllaR qepeH 

KOBCKHe y-cneKTPOM9TPbl H pa3pa60TaHHble aBTOPOM C COTPYaH~ 

KaMH WHPOK03a30PHble HCKPOBble KaMepbl. C noMOIIlblO 3TOH YCTa 

HOBKH Ha C~Hl<PO¢a3a-rpoHe OHffii npoeeaeHbl noHCKH peaKHX pac 

naaoe BeKTOPHhlX Me30HOB H OTKPblT pacnaa ~H-HOJlb 
+ -e e _napy. 

2. npeanoJKeHa, co3aaHa H, HccneaoeaHa 
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M930Ha. · Ha, 

; '• ! t ~ ',· . ' 

aeyxMeTPOBaR 

CTPHM9PHaR KaMepa - OCHOBa MarHHTHOro cneKTPOMeTPa CKH-200 

- anR 3KCnepHMeHTOBB oonacTH penRTHBHCTCKOH RaePHOH ~H3HKH 

Ha CHHXPO¢a3aTPOHe Ol15IH. 9TO nepeaR B Eepone OOJlbDiaR KaMe -

pa, aeHCTBOBaBwaR Ha YCKOPHTene. C nOMOIIlblO CI<M-200 e 1973-

BO r.r. Ha CHHXPO¢a3aTPoHe nonyqeHo oonee 300 Tblc. CHHMKOB · 

B3aHMoae11cTBHH penRTHBHCTCKHX Raep He, C, Ne, O c HMnynb -

COM 4,6 r3B/c Ha HYKnOH C RaPaMH MHWeH~H 
7 Li, C,Al, ~u, Zr, 

Pb, qTQ no3BOnHno HCcneaoeaTb OCHOBHble xapaKTePHCTIIKH BTO -

pHqHl,IX qacTHu, B TOM qHcne H CTPaHHhlX. 

3. B npouecce pa3pa60TKH H co3aaHHR MarHHTHoro cneKT 

POMe-rpa co CTPHM8PHOH KaMePOH, aeyxKaHaJlbHOR YCTaHOBKH C 

WHPOK03a30PHblMH HCKPOBblMH KaMepaMH H YCTaHOBKH anR H3yqeHHR 
+ . 

pacceRHHR n -Me3oHoe Ha 60JibWHe yrnbl HaMH anepeble npeanoJKe-

Hbl H OCYIIteCTBJleHbl: 

- TP9X3JleKTPOaHaR CTPHMepHaR KaMepa C BHYTPeHHHMH npo

eonoqHblMH 3n8KTPOaaMH, CTaBDiaR nPOTOTHOOM TP8X3neKTPOJlHhlX 

KaMep, aeHCTBOBaBWHX B COCTaBe 3kcnepHM9HTanbHhlX ycTaHOBOK 

Ha YCKOPHTene DESY H 0115IH; 

- MOJ:(eJlb aeyxMeTPOBOH CTPHM9PHOH KaMepbl C KOaKCHanb 

HOH JlBOHHOH ~PMHPYJC)meH nHHHeH, nHTaeMOA nocTORHHblM HanpR 

JKeHHeM qepa3 opHrHHaJlbHIDf 3JleKTPOHHIDf CTa6HnH3aTOp C BhlXOJl

HblM HanPRJKeHHeM +100 KB, qTQ 003BOJ1Hno npoeecTH ae-ranbHble 

HCCneaoeaHHR CTPHM8PHOro npouecca npH OPRMOM ~TOrpa~Hpoea

HHH TP8KOB; 

- '-leTblP8X3Jl8KTPOJlHaR CTPHMepHaR KaMepa, nonyqHBDiaR B 

aanbH8HWeM.pacnpoc-rpaHeHHe Ha YCKOPHTeJlRX m>B9 H CERN; 

- HCKPOBble KaMepbl C JlBOAHblMH npoeono'-IHblMH 3neKTPOJlaMH, 

nocneaoeaTenbHOe nHTaHHe Y3K03a30PHhlX HCKPOBhlX KaMep KaK co 

cnnoWHblMH, TaK H npoeono'-IHblMH 3neK-rpoaaMH, '-ITC ooecne'-IHBaeT 

noeblIDeHHe 3,W,SKTHBHOCTH perHCTPaUHH KaMepoR MHOrHx TP8KOB 

OJlHOBPeMeHHO. 

4. npeanoJKeHbl, pa3pa60TaHbl H Hcnonb30BaHbl B ycTaHOB 

Kax: 

- reHepaTOPbl anR Ka6enbHOro nHTaHHR HCKPOBhlX KaMep Ha 

OCHOBe HMilYJlbCHbll< BOJlOPOdHhlX THPaTPQHOB H B03JlYWHhlX pa3PRa-
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HHKOB c BblXOaHblM HMilYJJbCHblM HanPR*eHHeM ao 180 - 200 KB, 
k " • < ,,,'o -~ • ~•, ' ~ • 

palSOTa~IItHe OT HCTOYHHKOB nocTORHHOro HanPR*eHHR 20-30 KB ., .- , ~ ·.· '~' . ,' -~ _,. . - . -

yepe3 cneuHaJJbHO C03aaHHble 3JJeKTPOHHble CTal5HJJH3aTOp1:,1 - , no-
- - ·-·. 1, • ' - • - • . .' : ' --,_.' ~ ; ' ' '. ,, ' ~-

TeHUHOMeTPbl BblCOKoro HanPR*eHHR: 4-x KaHaJJbHble c BhlXOaHblM 
.' , ~ ' . 

HanPR*eHHeM O - 26 KB H 2-x KaHaJJbHble O - 100 KB, YTO no 
, < .- ~"' ..,_ • I• • - , ' 

~BC?JJHJJ?,,B lllHPOKHX npeaenax no HeCKOJlbK,HM KaHaJJaM peryJJHPO 

Ba't;'b aMilJJHTyabl BblXOaHl:,IX 1-fMilYJJbCOB reHepaTOpos· H HMeTb C_Ta 

5Hm;,Hble ,~HaY~~HR at1rrnHTya HMilYJJbCOB Ha 3.J"!eKTPOaax KaMep; 

- reHepaTOp C KOaKCHaJJbHOH.aBOHHOH ¢>0PMHP~mei:s. JJHHl1eH 

,llJJR ,nH'I:aHHR __ asyx".'eTJ?OBOH C_TPHMePHOH KaMep1:,1 CKM-200 c BhlXoa

H,bll-! _HanpR*eHHeM. ao 700 KB, aJJHTeJlbHOCTb~ HMilYJJbCOB "'12, 6 HC, 

3~aep:iKKOH."'. ,600. HC, .pecypCOM "' 160 TNC. cpa5aTNSaHHH. 

·, -;-.BblCOKOBOJlbTHble .lllHPOKOnOJJOCHble 11MI1YJJbCHble 11 noCTORHHo

- TOYHble coeaHHHTeJJH H ,aeJJHTeJJH. 

,, 6 .. .llJJR. KOHTPOJJR ·" ynpasJJeHl1R npeano*eHbl, OCYmeCTBJJeHbl 

Hc,.Hc_n(?JJb30BaHbl B aeHCTB~lllHX ycTaHOBKax .. co CTPHMePHblMH H 

HCKPOBblMH KaMepaMH: 

- OpHrl1HaJJbHaR annaPaTYPa H3MepeHHR aMnJJHTya oaHHOYHblX 

HaHoceKYH.llHblX- HMilYJJ_bCOB B a11ana30He .ao 600 KB H BblIIIe, pa5o

Ta~l!laR· .B ycJJOBHRx·.•CHJlbHblX 3JJeKTPOMarHl1THblX noMex; 

; ,,· , .. ,,- OPHrHHaJJbHaR annapaTYPa KOHTPOJJH speMeHH na1:1s:1TH 

C.TPHMePHOH KaMep1:,1 no xapaKTePl1CTHKaM. aonoJJHHTeJlbHOH HCKPO, -

BOH·KaMepbl; 01SecneY11sa~R-aHcTaHUl10HHOe-5ec¢,HJlbMOBOe H3Me

peHHe speMeHH naMRTII CTPHMePHOH KaMePbl; 

...... , ,HMilYJJbCHaR · Cl1CTeMa peryJJHPOBKH ·noTOKa -ra3a yepe3 

CTPl1M9PH~ KaMepy aJJR•TOYHOf!:ao3HPOBKl1 ra3a, noaasaeMoro B 

K aMepy, ., • - -· 

, , 6. npH Bbl5ope 11 ·OCYl!l9CTBJJeHHH BblCOl<OBOJlbTHOH H · ·KOHT 

POJlbHO -· .H3MePHTeJJbHOH annapaTYPbl sneps1:,1e npeaJJo*eHbl H 

pa3palSOTaHbl: • 

MeTOaHKa pacYeTa HanpR*eHHH Ha KalSeJJbHblX BblXOaax 

HMnYJlbC HblX reHepaTOPOB C soaopoaHblMH . THPaTPOHaMH . H .: B03tlym -

HblMH pa3pRaHHKaMH B 3aBHCHMOCTH OT BeJJHYHH Harpy3KH H HaKo-· 

nHTeJlbHOH eMKOCTH; •. , " : .,., . i ~- ' . . -i ... ,. ; . ~.: ., • 

-- n {; . g:-•iHOBble· c:·xeMbl "corJJaCbBaHl1R 'HMile,aaHCOB •a:·TPa1cre'"¢>0PMH' .:. 

28 

poBaHHR BblCOKOBOJlbTHblX HMilYJJbCOB 

- HOBble MeTOabl KOHTPOJJR HMilYJJbCOB asoHHOH ¢,OpMHp~meH 

JJHHHH nYT9M H3MepeHHR HHTerpaJJbHblX xapaJ<TePHCTHK shlXoaHoro 

HMilYJJbCa H npem,HMilYJJbca, osecneYHBa~mee ISOJJee OISbeKTHBHble 

xapaKTePHCTHKH HMilYJtbCa nHTaHHR CTPHMePHOH KaMePbl; 

- MeTOaHKa npeacTaBJJeHl1R HMilYJJbCa nPOl13B0JlbHOH ¢,OpMbl, 

npHKJJaablBeMoro K 3JleKTPO.aaM KaMep1:,1, B 

no ,aeHCTBH~ npRMOyrOJtbHOro 11MI1YJJbCa. 

BH.ae 3KBHBaJJeHTHoro 

7. npeano*eHbl H OISOCHOBaHbl opHrHHaJlbHble 3JJeKTPOHHble 

MeTO,abl KOHTPOJJR tlJlHH CTPHMepos H HX CHOCa OT TPaeJ<TOPl1H 

YaCTHUbl. 

9. npe,ano*eHa H ·pa3pa1SoTaHa "3HepreTHYecKaR" MoaeJJb 

naBHHHoro npouecca, xopomo onHcblBa~maR HapacTaHHe cseTOsoro 

H3JJyYeHHR H pa3Mepos 3JleKTPOHHOH JJaBHHbl B ra3e noa aeHCTBH

eM 3JJeKTPHYec1<oro nonR. Moaenb 5a3HpyeTCR Ha onpeaenR~meH 

POJJH 3HeprHH, 3anacaeMOH JJaBHHOH np11 ee Pa3BHTHH B BHae 

COISCTBeHHOH 3HeprHH 3apRaos JJaBHHbl 11 3HeprHH HX B3aHMO -

,aeHCTBHR. Ho,aeJJb He TOJlbl<O OISbRCHReT, HO 11 npe,acKa3blBaeT 

3J<CnepHMeHTaJlbHO HalSJJ~,aaeMble KOJJHYeCTBeHHble 3aBHCHMOCTH 

nonepeYHblX pa3MePOB H nosepxHOCTHOH nJJOTHOCTH H3JlyYeHHR 

CTPHMepos OT noTepb 3HeprHH YaCTHUeH B HHaHBHayaJJbHblX 

cTOJJKHOBeHHRx c aTOMaMH ra3a B Mec-rax nocnea~mero 01Spa30 -

BaHHR CTPHMepos. 

9. nonyYeHHble HaMH npH ospalSOTKe CHHMKOB c HeCJ<OJlbKHX 

CTPHMePHblX KaMep HHTerpaJtbHble pacnpeaeneHHR aHaMeTPOB CTPH

MePOB CBHaeTeJtbCTB~ a TOM, YTO ISOJJbWOH pa35POC aHaMeTPOB 

CTPHMepos RBJJReTCR HeH35e*HblM 3¢,¢,eKTOM, KOTOPNH o5yCJJOBJJeH 

BJ<JJaaoM 3JleKTPOHHblX KJJaCTePOB, 01Spa3osaHHblX oTaeJtbHblMH 6 

- 3JleKTPOHaMH CnepBHYHblMH 3JJeKTPOHaMH C 3H9PrHeH aocTaTOY 

HOH tlJlR OCBOISO*tleHHR XOTR 151:,1 eme oaHoro 3JleKTPOHa). 

npoaHaJJH3HPOBaHHl:,le 3KcnepHMeHTaJlbHble aaHHble O perHCT 

PaUHH CTPHMepos Ha CJJe,ae YaCTHUbl, T.e. a perl1CTPaUHH Haano

porosoi:s YaCTH cneKTPa JJOKaJJbHblX HOHH3aUl10HHblX. nOTePb 3Hep -

rHl1 B HHtlHBHayaJJbHOM CTOJJKHOBeHHH YaCTHUbl C aTOMaMH ra3a 

KaMep1:,1, He npoTHBOPeYaT npe,anono~eHH~ 0 TOM, YTO CTPHMepHaR 

29 



KaMepa RBnReTCR, ¢,aK'J'HqecKH,nHHeHHNM ycHnHTeneM ~O,H~3aUHH, 

T. K. qffcno Oopa3YJOlllHXCR 3neKTPOHOB B CTPHMepe nponopuHoHa-

nbHO KpaTHOCTH KnacTepa. Haonto.aaeMaR Ha cne.ae nnOTHOCTb 

CTPHMePOB OtlH03HaqHo onpe,aenReTCR 3¢,¢,eKTHBHNM 

KHM noporoM perHCTPaUHH. 

3HepreTHqec-

10. no CBOHM CBOHCTBaM - perHCTPaUHR cnoJKHOH KaPTHHl::l 

Rtl~O-RtlePHl::lX B3aHMo,aeHCTBHH B 4n-reoMeTPHH c qHcn~M BTOPHq

Hl::lX qaCTHU 15onee 100, Bl::lCOKaR TQqHOCTb onpe,aeneHHR ~Mnynb,-

COB H yrnos qacTHU, npeBl::lmalOII!aR COOTBeTC:rsYJOlllHe senHqHHl::l 

.anR lKHtlKOBOtlOPOtlHl::lX KaMep, pa3MemeHHe B P~l5oqeM Ol5beMe Ka 

Mep1:,1 R,aepHo qHcTl::lX MHmeHeH npaKTHqecKH H3 ntol51::lX aemecTB, B 

TOM qHcne Me-rannos, s coqeTaHHH c 3¢,¢,eKTHBHl::lMH TPHrrepHl:,IMH 

YCTPOHCTBaMH - CTPHMepHaR KaMepa RBnReTCR, noll@nYH caMNM 

YHHBepcanbHNM H BeCbMa 3¢,¢,eKTHBHl::lM, ¢,H3HqecKHM npH15op_oM H3 

Knacca TPeKOBblX .aeTeKTOPOB. ,:.. ·, _., 

8 pe3ynbTaTe Bl::lnOnHeHHOro UHKna wccne.aosaHHH co3,aaHa 

3KCnePHMeHTanbHaR 15a3a H pa3pa6~-raHa OCHO~a .ans:i 3¢,¢,eKTHB -

Horo wcnonb30BaHHR HCKPOBl::lX, H l5';)nbmHX ,CTPHMePHl::lX , KaMep B 

KPynHl::lX 3KcnepHMeHTanbH,l::lX YCTaHOBKax, .aeHCTBC?BaBmHX Ha ye 

KOP~Tene. Ha 3TI1X YCTaHOB~ax nonyqeH 150nbmOH 3KcnePHMeH-ra,

nbHl::lH MaTepwan no ¢>H3HKe Bl::lCOKHx 3HeprwA H penRTHBHCTCKOH .. ' ',_ . . ) . 

R,aepHOH ¢,H3HKe, K~TOPl::lH c_-ran OC~OBOH . HeCKOnbKHX . .aecRTKOB 

COBMeCTHl::lX c tlPY.HMH HHCTHTy-raMH CTPaH yqacTHHU 0115Il1 

HayqH~ nyl5nHKaUH~ H OTKP~R-

". 

- ,·~~, ~-. \ 

~o .. 
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