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HaqHH8H c !97! ro;na B 06~e;llHHeHBOM·HHCTHTJ'Te H;nepHSX HCCJie
;ll~B8HHI H B ~HSHqecKOM HHCTHTyTe TypHHCKoro YHHB8PCHTeTa (HT8JIHH) 
~H CHCTeMaTHqecxoro HCCJI8;llOB8HHH npoueccOB pacceHHHH IlHOHOB Ha 
n;npax renHH H yrnepo;na ycnemao HcnoJI1,syeTCH coa;naaaan H pasBHTaH 
C yqacTH8M 8BTOP8 MeTO;llHK8 C8MOIDYHTHPYDl!lHXCH reJIHeBSX CTPHM8PHSX 
xauep /I-4/_ · 

0CHOBHOI OC06eHHOCTl,D peZHM8 C8MOIDYHTHPOB8HHH HBJIH8TCH TO, 
qTO JIOK8JIHSOB8HHSe CJieAQ noJiyqamTCH He 38 cqeT orpaHHqeHHH paa
BHTHH paspn;na B xauepe, a nyTeM ynpaBJieHHH pacnpe;neJieHHeM HHTea
CHBHOCTH CBeqeHHH paspH;lllil,IX K8H8JIOB, pacnoJioaeHHSX B;llOJil, TpaeKTO
pHI qacTHU. 8TO ;llOCTHraeTCH BB8;ll8HH811 B pa6oqHff o6~eM xa11eps co-
OTB8TCTByDll!HX npH11ecel /I,2,5/. ~ 

Bs6op H8MH reJIHH ~H H8ITOJIH8HHH c~pHM8PHOI K8Meps nepBoHa
qaJil,HO 6SJI o6ycJIOBJI8H TOJil,KO Heo6XOAHMOCTl,D HMeTI, xauepy-MHmea1,, 
B KOTopoff MOEHO 6SJIO 6& WOTorpa~HPOB8Tl, O;llHOBpeMeHHO CJI8AQ HaJie
T8DJll8ro H pacceHHBoro Ha H;npe reJIHH ITHOHOB, 8 T8K&e CJI8;ll H;npa OT
;naqu H Toqxy B38HMO;nelCTBHH. reJIHeBaH CTpH11epaaH K8Mepa BSCOKciro 
;ll8BJI8HHH /~,4/ CJIYZHJia OCHOBHSII 8JI8118HTOII YCT8HOBKH ~H HCCJie;no
BaBHH pacceHHHH ITHOHOB Ha He4 H He3• JIJIH aHaiiHaa HIIITyJil,COB OHO.
HOBB nepBHqHoM nyqxe HCnOJI1,SOB8JI8Cl, reJIHeBaH K8Mepa, no11emeHH8H 
B 11arHHTHOe none. PacnOJIOZeHHe ycTBHOBKH Ha nyqxe nHOHOB OT Me
aoHHoro TP8KT8 Jla6opaTOPHH n;nepasx npo6Jiell OHHH noKasaao Ha 
PHC. Ia. IlHOHS, BSJieTBDB!He HS nocJie;nuel JIHHSS MIT-30 Mesouuoro 
Tpaxra, npoXO;llHT qepes CTPHMepHyD xa11epy; uaxo;nHl!lYDCH B OTKJIO
HHDl!l811 H aHaJIH8HPyDJll611 M8rHHTe, H aaT811 H8np8BJIHDTCH qepes WOKy
CHPYDlllYD JIHHSY MJI-9 H KOJIJIHM?TOP B OCHOBHYD xa11epy-MHmea1,, T.e • 
B cTpHMepHyD K8Mepy BSCOKOro ;naBJIElHHH ( CKBJlf. 061!!HI BH8IDHHI BH;ll 
CKBJl noxaaaa Ha pHc. ro. 

.l(eccepTBUHH·cocroHT HS C611H riaB. B nepBol rJiaBe - BBe;neHHH 
;naeTCH xpaTKHI aH8JIH3 sa;naq, BOSHHKIDHX npH HCnOJILSOB8HHH B axc
nepHMeHTe reJIH8B0'1 KaMep&-MHID8HH. 

.l(anee rJiaBs IT-IY nocBHl!leHs paaBRTHD xaqecTBeHuoro npe;ncTaB
JieHHH 06 o6paaoB8HHH CJie;na aapHaeHHOtt qacTHUS B reJIHeBOI CTpH
M~pH0'1 KaMepe H OllHCaHHD axcnepHMeHTOB no coa;naHHD HOBOro npH
Oopa - reJIHeBol caMomyHTHpymmelcH cTpH11epHol xa11eps. 

06~e'ARHellHhlfi
1
GHcnrry1' 

fUlEpll!:!X BCCJleAOD',UlIIi 
GHE»fWiOTEKA 
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6) 061Jl>Ili BH;n: YCT8HOBRU c reJIUeBoii CTpUM6pHOii 
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BTopa11 qacTL llHCC6PT8UHH (rJiaBH Y-YI) BK.1ID'I86T OilHC8HH6 oO
paOOTKH KaMep!WX CHHMKOB H CHCT6MH nporpaMM, H8IlHC8HIWX Ha H3HK6 
FORTRAN H C03l.t8HIWX Cil6UH8JILHO llJIH 06pa60TKH Ha SBM CTepeowoTo
rp8WHff codHTHff ynpyroro 'ft He3- HJIH 'IT. He.~ -- pacceHHHII B Kawepe 

CKB,ll. 
Bo BTOpoa rJiaBe 1.tHccepT8UHH l.t~6TCII KP8TKHff oOaop HCTOPHH 

C03l.t8HHII H paaBHTH~ T6XHHKH CTPHM6PHHX K8Mep. HecwoTpll Ha cyme
CTll6HHl:lff nporpecc ll T6XHHKe K8Mep, ll KOTOPHX JIOK8JIH38UHII CJI6l.t0ll 
l.tOCTHraeTCII 38 C'I6T HCKYCCTll6HHOro oOp!iB8HHII paapHl.18 1 TeM He ue- . 
Hee ll6CLM8 cep1,eaHJ:1M H6llOCT8TKOM 1100!i'lHHX11 CTPHM6PHliX KaMep OCT8-

6TCH 'lp63llH'l8ffHO M8JI!iff Cll6TOBOff BHXOl.t, 38TPYl.tHIIDmHff WOTorp8WHPO
ll8HH6 c nowomLD oOH'lHHX woTorpawnqecKHX oO~eKTHBOB H woTonJieHoK. 
OcoOeHHO STO OTHOCHTCII K CTPHMepHHM K8Mepaw, H8IlOJIH6HHliM reJIHeM 
H llOl.tOPOl.tOM. B CBll3H C STHM H811H OHJI paapa00T8H /I' 6/ cnen1rnJIL
HHff peEHM paOOTli CTpu11epHott K8M6pH (pezHM C8MomyHTHPOB8HHII), 
Il03BOJIHBmHtt IlOJIY'lHTL xopomo JIOK8JIH30B8HHH6 H llpKHe CJI6l.tli aap11aeH
IWX 'I8CTHU (pnc. 2). ROK8JIH38UHII CJl6l.tOB"'l8CTHU AOCTHr8JI8CL nyTeM 
BB6l.t6HHII ll Ka11epy l.t008BOK ( ~ O,OI%) ~JIOHHX yrJI6BOAOPOl.tOB. !Ip11 
STOM HeoOXOl.tHIIOCTL B cneUH8JlhHOM WOPMHPOB8HHH BliCOKOllOJILTHOro 
HMilj'JILC8 OTil8l.t86T, a WOPll8 HMilYJlhC8 Hanpll:&6Hllll H8 8JI6Ki'POl.t8X Ka
M6Pli onpe1.t6Jill6TCII paaPHllOM B HeA. 

TpeTLH rJI8B8 nocBHmeHa K8'l6CTB6HHOMY o0cy:&A6HHD nponecca 
o0p880B8HHH CJI6l.t8 'I8CTHUH ll CTpHM6PHOff K8Mepe C TO'IKH apeHHII 
TeopeTH'l6~KHX IlP6l.tCT8BJI6HHU, paaBHT!iX B IlOCJI6AH66 Bpe1111 H no1.t
TB6P:&ll6HHHX 8KcnepHM6Hi'8MH. Pacc110Tpe)I B8:&Hliff AJIII IlOHHM8HHII paa
BHTHII 8JI6KTPH'I6CKOro paapHl.18 B raaax Bonpoc O CBH3H WOiffOHH38-
UHH raaa H nepBoro KoawwnnHeHTH HOHHaanHH Tayncen1.taoC, ,OKaaH
BBeTc11, 'lTO WOTOHOHH38UHH raaa T6CHO CBll88H8 C nponeccow acconH
BTHBHOff HOHH38UHH: 

Jf + -
A + A - A z + e • (I) 

* 31.teCL A H A - COOTB6TCTB6HHO B030Ylltl.t6HIWA 8TOJI raaa H 8TOM, 
HBXOl.tllmHACII B OCHOBHOII COCTOIIHHH. 9TO o0CTOIIT6JihCTBO H606XOl.tHJIO 
yqHrHBBTL npH Bli'lHCJieHHH nepBoro KOS\P<PHUHSHTH Tayncea1.ta o<. npH 
OOJILWHX l.t8BJI6HHIIX p (HanpH11ep, IlOPllllKB 8TMoc<.IiepHoro) raaa. IlpJI 
8TOM HapymBDTCII 38KOH!i llOl.tOOHII OTHOCHT6JILHO ~ , Ha OCHOB6 KOTO
p!iX onpe1.teJIIIDTCH MHOrHe napaMeTpH raaoBoro paapHl.18, ll 'l8CTHOCTH, 

3 

~ 



d- (E - HanpaaeHHOCTL aneKTpuqecKoro nona). B nHccepTanHH npH-
11eneHa ~opuyna, noa11onam111aa 11uqHcnHTL 11enequay r/.... c yqeTou pe-
BKUHH (I) : ·'· 

cJ. _ <. 'lf. ui> 
N- -U < 'tf-G",>f> · W 

+ u (2) 

3~ecL N - KOHneHTPBUHH HeffTpanLHHX BTOUOB HnH uonexyn raaa, 
,s - CKOPOCTL aneKTPOHOB, u - npeA~OBBH CKOPOCTL aneKTPOHOB, 
ui - ceqeHHe HOHHaauuH aneKTPOHHHM ynapou, G"* - cyuuapuoe 

ceqeHHe BOSOyzneHHH BB YPOBHH, HBXOnffCL BB KOTopux, BTOU BCTy
naeT 11 peaKUHD (I},u W - 11epo.HTHocn ocy111ecnneHHH aToit peaK-

* nHH ~o TymeHHH BoaOya~eHHOro 8TOM8 A 6ea oOpaaOBBHHH aneKTpo-
aa; ycpe~HeHHe 11eneTcH no ~YHKUHH pacnpeneneHHH aneKTPOHOB no 
CKOPOCTHU. ITonyqeHHOe B nHccepTBUHH BHpaaeHHe nna w H COOTlleT
CTBeHHO ~H c,(, H npe~CTBBneHHlie peaynLTBTH BHqHcneHHit noxaau
BBDT, qTo CTeneHL OTKJIOH8HHH OT 38KOH8 nonoOHH npu HeKOTOpHX 
KOHUeHTPBUHHX MOEeT OliTL ~OBOnLHO BenHKa. OTUeTHU, qTo OTKno
HeHHH OT aaxoua no~oOHH B raao11ou paapane ua6nmnanHcL H aKcne
pmieHTanLHO. 

~anee, 11 TpeTLett ze rna11e nHccepTBUHH no11onLHo nonpoOuo 
pacCMOTpeH Bonpoc 06 H3MeHeHHH HanpaaeHHH Ha aneKTponax CTpHuep
HOit KaMepu npH pacnpocTp8H8HHH paapana B Hett. IDyHTHPYDlll6e nettcT
BHe paapa~a 11 xauepe OyneT cxaau11aTLCH npH pacnpocTpaueHHH paa
pana no no11epxuocTau cTeKon, oTnenHDIIIHX raao11un oo~eu Kauepu oT 
aneKTpono11. HaHOonee npa11~ononoouo, qTo B aTou cwcne aenLan 
qeTKO paanenHTL npoueccu ynnuHeHHH CTpHuepo11 H pacnpocTpaaeHHH 
paapana no CTeKnau. CKopee noxoze, qTo npu nocTHaeuHH HeKoTopoA 
nnHHU (nopsnxa HeCKOnLKHX cu) CTPHM8pHHtt KBHan Haquu~eT B8TBHTL
Cff 88 cqeT ~OTOHOHH88UHH, KOTopaa cnocoOcTByeT Touy, qTo Bee 
npocTp8HCTBO BHYTPH Kauepu OyneT nocTeneHHO aanonHHTLC.H npo110-
l.Hl11ett nnaauon onuo11peueHHO C paaBHTHeU CBUHX CTpHuepHHX KBHBROB. 

ITocKORLKy CTPHUepHliff K8Han .HBRHeTCH CROEHOit ~Hrypofl 11pa111e
HHH, TO llROTHOCTL TOKa B paanHqIWx ceqeHHHX KaHana 6yneT paanHq
HOlt. CooTBeTCTBeHHO OynyT U8HHTLC.H H 11unenaeuaa sueprHH ll HP
KOCTL c11eqeHH.H K8Hana. ~.H oueBKH pacnpeieneHHH HHT8HCHBHOOTH 
c11eqeHHH 11nonL paapanuoro xauana 11 xauepe 11aauo aHBTL ero ~opuy. 
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B lHCcepTanHH npennozeua uonenL, onHCHB8Dl!l8ff uaqanLHYD CTBlHD 
paaBHTHff CTpHuepa H yqHTHB8Dl!l8ff OTHHqHe ~OPIW noBepXHOCTH CTPH
uepa OT 8RXHllCOHl8 BP81!18HHH/s/. 

B aTott uonenH cTpHuep npencTa»nea KBK uneanLHO npo11ona111Htt 
K8Han C lBHZYl!lettca no11epXHOCTLD. CKOPOCTL lBHZ8HHff 8KBHnoTeHUH
anLHOtt no11epXHOCTH 'P:O onpenenneTCff CKOPOCTLD aneKTPOHOB B 
peaynLTupymmeu none 116nuaH aTott no11epxaocTH, a cau noTeHuHan, 
coana11aewtt CTPHMepou B llPOCTPBHCTBe, aanaeTCH ypaBHeHH8U Ranna
ca: .a cp= 0 • COOTBeTCTBYDIIIHA BH6op pemeHHff ypaBHeHHff Rannaca 
noa11onHeT,c yqeTOU pauee paBBHTOA T80PHH ( RoaaHCKHtt, ~Hp
COB),nonyqHTL BBBHCHMOCTL mHPHHH H CKOPOCTH pacnpocTpBH8HHff CTPH
uepa OT ero lRHHli. PeaynLTBTli BliqHcneuHtt HBXOlffTCff B xopomeu 
KaqecTB8HHOM cornacHH C HSBeCTHliMH 8KcnepHM8HTBHLHHMH lBHHliMH 
(~onromeuu u np., Pyneuxo_ H CueTaHHH). 

CymecTBeHHHM HBHH8TCH TO, qTo CTPHMepuutt Kauan HM88T B uec
Te naBHHOCTpuuepaoro nepexona "meAKy", r.e. yaKoe uecro, mHpHHa 
KOToporo onpenenHeTCH PBlHYCOM nep11Hquoff naBHHH. B CEH8H C 8THU, 
nocne aaMHKBHHH paapH~Horo npouezyTKa cTpuuepHHM xaHanou, nnoT
uocn paapanHoro TOKa OyneT-UaKcuuanLHa 11 oOnacTH 11 wettKH". Ouea
KH nOK88liB8DT, 'ITO IlnOTHOCTL aneKTPOHOB Ne B "mettxe" uoaeT 
nocTHqL BenuqHH nopanxa rn16-rn17 cu-3, B TO Bpeuff K8K BHe "wett
KH11 Ne BHaqHTenLHO ueH~me. 9TO npHBOlHT K TOMY. 'ITO cpenHHH 
aaeprHH aneKTpoHoB B paapane onpenenneTcH paaHLIMH npouecca,.111 B 
paaHliX oOnacTHX paap.11naoro K8Hana. B oOnaCTH "mel!KH 11 OCHOBHYD 
ponL HrpaDT CTOnKHOBeHHH aneKTPOHOB C HOH8MH, B TO 11peua K8K 
BHe "meltKH11 cpenHHff aueprHH aneKTPOHOB ycT8HBBnHB88TCff aa C'leT 
ynpyrux CTOnKHOBeHHA C uettTpanLHHUH_8TOM8MH raaa (B uameu cny
qae renHn). noarouy noOa11neaue npuuecett K renHD 11eneT K yueaL
weHHD cpeneelt aueprHH aneKTpoHoB 11 oOnacTH BHe "mel!KH". Taxoe 
yueuLmeuHe B CEOD oqepenL Beier K cymecTBeHHOMY yueuLmeHHD CBe
qeHHH Kaeana B STOA oOnaCTH, TBK KBK HHT8HCHBHOCTL cneKTpanLHOff 

£,!% nHHHH nponopuuoaanLHa e- E , rne E* - aueprHH 11oa6yz~eHHH 
COOTBeTCTBYDmero YPOBHfl. B TO Ee BpeuH cpenHHH aueprHH aneKTPO
HOB' B oOnacTH "mel!KH 11 npH ~oOa11neHHH npuuecH npaKTHqeCKH He HS
ueHHTCH, TBK. KBK anecL OHB onpenenHeTCff YPBBHeHHeM 6anaaca SHep
rHH, B KOTopoe He BXO~BT napaueTpH CTOnKHOBeHHl! aneKTPOHOB C 
uettTpanauH. OrueTHM, qro nonr11epxneHHeM cnenBHlil,IX K8'18CTBeHHHX 
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oneuox CJIYJKHT OTCYTCTBH8 JIOKaJIH38IlHH CJI8'AOB B He C npHM8CbD 
Ne , Tax xax qacTOTa ynpyrHX H ueynpyrHX COY'Aape11Htt 8JI8KTpo

llOB C aTOM8MH Ne 118CKOJibKO M8HHe, qeM y He , a noTeHnHaJI :ii"oa-
6yJK'A811HH Ne 'AOCTaToquo BlilCOK -I6,5 aB. 

B qeTBepTott rJiaBe 'AHCCefT8IlHH nO'AP06HO H3JIOJK8110 CO'A8PJKaHH8 
axcnepHMeHTBJiblllilX pa6oT /9-I I, nocBame11H1i1x ~aaBHTHE MeTOAHKH 

caMomyHTHPYDmHXCH CTPHMepHHX xauep. EbiJIH HCCJI8'AOB811lil paam1q111,1e 

A008BKH K reJIHD, npHBO'AHmHe K JIOK8JIH38IlHH CJI8'AOB (CH4, H2, Xe, 
cl.. -mrneu, Ne , H20). 

9xcnepHM811Tlil npoBO'AHJIHCb co CTPHMepuott xauepott 'AH8M8TPOM 
22 CM C P83PH'AIINM npoueayTKOM 7 cu. BHYTP811HHA 06D8M K8M8Plil OT
'A8JI811 OT 8JI8KTPO'AOB CTeKJIHHIINMH nJI8CTHHK8MH TOJimHIIOA I,2 CII, KO
TOPN8 npHKJI8HB8JIHCb KJI8811 SceLcon rubber • Ha 8JI8KTPO'Alil Ka11ep1,1 

11enocpe'ACTB8HHO OT reaepaTopa BlilCOKOBOJI»TBlilX HMilYJI»COB (THna re
HepaTopa ApK8'AD8Ba-Mapxca) nO'A8B8JICH HMnyJIDC C nepeAHHM ~POHTOII 
OKOJIO IO HCeK, Bp8118H8M Cil8'A8 ~I,5 JIKC8K II 8MnJIHTY'AOA 'AO 
280 xB. 8anycx K8M8plil ocymecTBJIHJICH C noMOmDD O'AHHQqHoro CllHH
THJIJIHilHOIIHOro cqeTquxa, KOTOpliltt perHCTPHPOBBJI npoXO'AHmH8 qepea 
xauepy 8JI8KTPOHN, Hcnycxaewe HCToqmmoM Sr 90 • MHHHM8JIDH8H an
napaTypHaH 38'A8PlKK8 BlilCOKOBOJIDTHOro H»nyJIDCa·coCT8BJIHJI8 
0,4 MKC8K • .ll.JIH ~OTOrpBWHPOB8HHH CJI8'AOB 8JI8KTpOHOB B K8Mepe HC
nOJID30B8JI8CD nJieaxa "THrr 29" qyBcTBHTenDaocnD s0 •85=2000 eA. 
rocT. 

HCCJI8'AOB811HH xapaKT8PHCTHK cauomyHTHPYDmettcH CTPHllepaon 
xauepu, uanoJIH8HHott reJIH811 C 118JililMH 'A068BK811H napoB BO'Alil noxa-
38JIH, qTo TaKaH CM8CD HBJIH8TCH OilTHll8JIDHOA 'AJIH nonyqeHHH HPKHX 
JIOKaJIH30B811HlilX CJI8'AOB. HapH'AY C BNCOKOA CTeneHDD JIOKaJIH38Ilmi 
CJI8'AOB T8K8H CM8CD oOecneqHB88T BNCOKYD CT86HJIDIIOCTD xaqecTB8 
CJI8'AOB qacTHn npH MHoroKp8THNX cpa68TNB8HHHX (6oJiee qe11 H8CKOJID
KO 'A8CHTKOB TlilCHq pas) xauepu. TipH BTOM OK838JIOCD, qT9 xapaxTe
PHCTHKH K8M8plil M8HHDTCH CJia6o IIPH H3118118HHH KOJIHqecTBa' 'A068BKH 
B mHpOKHX IIP8'A8Jl8X. Ha PHC. 2a H 20 IlP8'ACT8BJI8Hlil WOTorpaw11H 
CJI8'AOB 8JI8KTPOIIOB B qftCTOM reJIHH H B CM8CH reJIHH Ha.I% rrapoB 
BO'Alil,COOTB8TCTB811HO /IO/. 

TipH pa6oTe CTPHMepuott K8Mep1,1 B nyqxax qacTHn c OoJI»illHIIH 

HHT811CHBIIHCTHMH cymecTB811HYD POJib HrpaeT B03MOEHOCTb perynHpo
B811HH BP8M8HH Il8MHTH xa11ep1,1. B03MOJKIIOCTD HCIIOJID30B8HHH AJIH 8TO
ro C c.elj HCCJI8'AOB8JI8CD B paCloTe /II/. 
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(a) 

e-

E iO 1CM 

e-

(6) 

Prrc. 2. CJie,IJ; 3Jl6I<TPOH8 B 'H!CTOM reJIHlI (a) 
H CJI6,IJ; 3Jl6I<TPOH8 B CM6CH re.'!HR 11 o, I% napOB BO)l,bl (6) 
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HHrepecHaH ocoOeHHOCTb o0HapylKHJI8Cb npH HCCJieAOB8HHH CTPH
uepHott Kauepu, H8llOJIHeHHOtt reJIHeu H npHMeCbXl napoB BO'AN· OKaaa
JIOCb, 'lTO npH H8llOJIHeHHH cauomyHTHPYIO!llettcfl CTPHMepHott Kauepu ,,. 
cMeCblO reJIHfl, napoB BO'AN H MaJINX KOJIHqecTB B03'AYX8 naMHTb KaMe
pN OCTaeTCfl HeHaMeHHOtt ( ~O.? MKCeK) B reqeHHe 'AJIHTeJibHoro npo
ueJKyTKa BpeueHH. KaqecTBO CJie'AOB npH BB8'AeHHH B Kauepy 'A008BOK 
B03'AYX8 TaKae He MeHfl8TCfl. 

BoaMOlKHOCTb HanoJIHeHHH CTPHMepHofi KaMepN-MHW8HH 'APYrHMH ra-
38MH, HanpHuep, BO'AOPO'AOM HJIH MeTaHOM H To'A• npe'ACT8BJIHeT Hecou
H8HHNtt HHTepec 'AJifl npoBeAeHHH p83JIHqHNX 8KCnepHM8HTOB. TaK, Ka
uepa, H8IlOJIHeHl!afl cuecblO reJIHfl H ueTaaa /I2/, . MOJKeT ONTb HCilOJib-
30B8118 'AJIH HayqeHHfl peaKitHtt OCT8118BJIHB8IO~HXCH aapHXeHHUX Meao
HOB C nipaMH yrJI6PO'A8• B 'AHCCepT81.lHH npHBeAeHU ip()Torpa~HH CJie
AOB 8JI6KTPOHOB B K8Mepe, ~anOJIHeHHOtt reJIHeM C paaJIHqHNMH 'A008B
K8MH MeTaHa, H oOcyz'AaDTCfl ocoOeHHOCTH P83BHTHH paapH'A8 B cuecH 
reJIJ,lfl H MeTaHa • 

QqeBH'AHNtt HHTepec 'AJifl H3Yll6HHfl B3aHMO'AettcTBHI C npoTOH8MH 
npe'ACT8BJifl6T B03MOJKHOCTb perHCTPaitHH CJI6'AOB B BO'AOPO'AHOtt CTpH
uepaott KaMepe, KOTopaH uorJia ON paOoTaTb O'AHOBpeMeHHO B KaqecTBe 
uHmeHH H 'AeTeKTopa. Hau Y'AaJIOCb c~oTorf8WHPOBaTb cJie'AU aJieKT
poHoB B BO'AOPO'AHOtt cTpH11epHott KaMepe I 31 npH 'A8BJieHHH raaa 
BllJIOTb 'AO I 8TM H HanpHaeHHOCTH 8JieKTpHqecKoro llOJifl, P8BHOtt 
2? KB/cM. Ilpn 8TOM KallecTBO cJie'AOB, noJiyqeHaux B cauomyHTHpyn
~eficn Ka11epe, He ycTynaeT KaqecTBy cJie'AOB B oOuqHUx Kauepax 
(UEPH), pa0oT8D~X npH aHaqnTeJibHO OoJiee BNCOKHX H8npHJKeHHOCTHX 
('AO ?0 KB/CM)• • 

B llflTO! rJiaBe 'AHCcepT8ItHH OllHCNBaDTCH ocoOeHHOCTH paOoTN 
cauomyHTHPYD~ettcn CTPHMepaott xauepu B uarHHTHOM noJie. Cauo Ha
JIHque uarHHTHOrO llOJifl npHBOAHT K YXY'AW6HHD JIOK8JIH881.lHH CJie'AOB, 
BO BCHKOM CJiyqae, npH HCDOJib30B8HHH oOuqaux npHMecett yrJieBO'AO
PO'AOB 'AJIH oOecneqeHHH xopomHX CJieAoB. YK888HHoro H6'AOCT8TK8, 
oqeBH'AHO, JIHmeHN oOuqHUe CTPHMepHNe Kauepu, Ha 8JI6KTPO'Ali KOTOPNX 
llO'AaDTCH HUilyJibCN C 'AJIHTeJibHOCTbD IO*I5 HCeK. BNXO'A H3 cn3'A8B
mettcn CHTYBl.lHH OuJI HBAAeH npH DOHCK6 OilTHMBJibHOtt KOHU6HTp8UHH 
'A008BKH d.. -nBHeHa H 'APYrHX OoJiee IlO'AXO'AHmmx, qey yrJieBO'AOPO'AU, 
np1rnecett ( Xe , N 2) 

8 

1 
8 

,f 

I 

,) 
'.~ 
} 

TollHOCTb B H3MepeHHH PB'AHYCOB KPHBH3HN CJie'AOB B cauomyH
THPYD~ettcH CTPHMepHott xauepe B uarHHTHOM noJie cpaB~HM8 C Toq
HOCTHMH, KOTOpNe 'AOCTHrBDTCfl npH HCllOJib30B8HHH 'APYrHX TpeKOBliX 
npHOopoB. 

. .l!aJiee B 'AHCCepTal.lHH _.OllHCNBaeTCH cnocoO _yqeTa KOHHqecKoro 
penpoeKTHPOBaHHfl K8MepHNX CTepeo~OTOrpawHtt npH OllP8'A8JI8HHH HM
nyJibCOB aapaxeaaux ll8CTHl.l, 'ABHlKY~XCfl B uarHHTHOM noJie /I4/_ 
IlpH 8TOM no B6JIHqHHe P8'AHYCOB KPHBH8HN 'ABYX CTepeoH300paaeaHtt 
CJieAOB qaCTHU H8_IlJI8HKe onpeAeJIHJICfl HCTHHHUtt PB'AHYC BHHTOBOtt 
JIHHHH~ no KOTOpott 'ABHraJiacb qacTHit8 B Kauepe. HaJIOJKeHHNtt MeTO'A 
OliJI HCilOJib30BaH paHee IlPH aHaJIH8e HMnyJibCHoro cneKTpa 8JI8KTpo-

. HOB, pOJK'A8IO~XCfl IlPH paCll8'A8X MIJOHOB: j"C - e- + ~ .. 1 • 
B rJiaBe mecTott 'AHCCepT81.lHH peqb H'A8T O nponeAype oOpaOoTKH 

~oTorpa~Htt coONTHtt ynpyroro 'It.He- pacceHHHH. Ha pHc. 3 npH-
BeAeaa ~oTorpa~Hfl coONTHH 'iLHe- pacceHHHfl, noJiyqeHHaH c no-
MO~bll CTPHMepHott Kauepu BNCOKoro 'A8BJieHHfl (CKBP), H8IlOJIHeHHOtt 
reJIHeM 'AO 4 8TM. 

.l!Jin.oOecneqeaun xopomero xaqecTBa cJie'AOB qacTHl.l H cTaOHJib
HOCTH pal5oTN Kauepu 1,11,1 'AO<laBJIHJIH x reinuo paaJIH'lHUe npm.iecH (yr
JieBO'AOPO'AU, BO'Aa, C Ct 4 ) • .l!ettcnue uaJINx KoJiuqecrB npuuecett 
Ha paaBHTHe P83Pfl'A8 H ~OPMHPOB8HHe CJie'AOB ll8CTHU B reJIHH npH 
BNCOKOM ASBJieHHH ('AO 6 aru) oKaauBaercH aHaJiorH'lHNM 'AettcTBHXJ 
npH 8TMOC~epHOM AaBJieHHH reJIHfl. 

lliJIH oOpa<loTaHU ~0Torpa~1rn, noJiyqeHHUe -B TelleHHe HeCKOJib
KHX 8KCll03HitHtt Kauepu CKB.l! B nyqKe llHOHOB; COOTBeTCTByD~He CBe
'AeHHH ll8CTH'lHO npHBe'AeHN B TaOJI. I. 

Ta<lJIHll8 I 

9HeprHH .nara aKc- KoJIH'leCTBO OOmee qucJio llHCJIO 
DIIOHOB PeBKitBH oOpaOo-

(MaB) Il03Hl.lHH nJieHOK ~oTorpa~Htt TaHHNX 
coONTHtt 

68 
'lCHe3 I6.02.?3 25 5I308 I48 - 3 'it. He I4 1 I2. ?3 28 68423 I24 

I20 
'it..,.. Heif 6.04.?3 I9 443?2 544 
'R- I-le~ 6104.?3 I2 2I844 I9? 

I45 TI.,.. He.l I8.0I.?4 I? 36I04 305 
I98 'lt- He I2.04.?4 I4 3I649 3I9 
208_ 'i'C He

3 
I2.04.?4 II 260?? 23? - ---
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Pl!c. J. 

~ororpaqiHn coaur11n ynpyroro 'ii:He-paccenHHff B crp11uepaoR 
Kauepe BHCOKOro ,IJ.aBJleHHff - CKB.ll •. .llaBJl0HHe reJIHff B KaMepe 
P = 4 aru; paccrona11e Mellt,lly 1.1earpaJibHWH penepHHMH uerxrum 
paBHO JOO MM. 

10 

Ha YHHBepC8JII,HOII npOCIIO!'POBO-HSWepneJil,H0,11 C!'OJie EllC-2 
HBMepaJIHCL B onpe,11.eJieHHOI nocJie,IJ.OB8!'eJILHOC!'H KOOp,11.HHaTH HSOOpa
llteHHI peneplll,IX 118!'OK H KOOp~H8Tlil nHTH ToqeK Ha H306pazeHHffX 
CJle,11.0B K8llt,IJ.OI HS Tpex qaCTHU (na,11.aDmero H pacceHHHoro IlHOHOB 
II d.. -qaC!'HUH) • 

B ,IJ.HccepTal.lHH ,IJ.88!'Cff no,11.po6Hoe onHcaHHe nyTH CJie,11.oBaHHff 
HHq,op11aUHH o Kax,11.011 co6WTHH nocne·Ha11epeaHa Ha cTone. MHq,op11a
UHff, aan11caHHaa Ha 11arHHTHYD JieHTY c no110111LD SBM TPA,pacwHq,po
BHBaerca H sanHCHBae!'CH Ha JieHTY B BH,11.8, y,11.06HOM ,11.Jlff o6pa60TKH 
HS 9BM CnC-I604A. nna STHX UeJiel Hallll 6HJl8 HanHCaHa H8 HBHKe 
PORTRAN-6J cneUHaJibHaH nporpa1111a TPATOCnC. 

nanee HHq,op11auHa, aanHC8HHaff Ha uarHHTHOI JieHTe, o6pa0aTH
Baerca c nouom»D nporpauaw OPTICS , cneuHaJILHo coa,11.aHHol H8MH 
,11.JIH o6pa6oTKH crepeocHHIIKOB co6HTHI, nonyqae111,1x c Kauepu CKBn. 

llo cymecTBY nporpa1111a OPTICS COCTOHT HS ,11.BYX HeBaBHCHMHX 
no,IJ.llporpa1111, npe,11.HaaHaqeHHHX ,11.Jlff BlillOJIHeHHff CJie,11.yJJIIIHX BH,11.0B pa-
60TH: I) BHqHCJieHHe IlOJIOllt8HHI OnTHqecKHX OCel ,11.BYX 06~8KTHBOB 
OTHOCHTeJILHO HB06pallteHHI penepHHX ue~OK Ha Kaz,11.on nape crepeo
CHHIIKOB co6HTHI H nocJie,11.yD111ee nocrpoeHHe rHCTOrpa1111 no BCell 
CHHMKau, np08H8JIKBHPOB8HHHII B reqeHHe ,11.aHHOI pa6oru. PeayJILTH
PYllll!He rucrorpaMIIH annpoKCHMHPYllTCff KPHBHIIH raycca,H no cpe,11.HHII 
aaaqeHHffll BHqHCJiffllTCff pacc!'OHHHH 11ex,11.y onrHqecKHIIH OCHMH H pe
nepauH B npocrpaHCTBe KaMepu, a TaKEe paccTOHHHe OT IlJIOCKOCTH 
q,oronneHOK ,11.0 nJIOCKOCTH, B KOTOpon JielltaT BepXHHe penepHHe uer-
KH. Bee 3TH onepauHH BHilOJIHHJlTCff no,11.nporpaMMBIIH PIDUCL H 
PARAMET ; 2) aHaJIHa nepBHqHoro nHOHHoro nyqKa, reo11erp11qec-
KaH peKOHCTPYKUHH co61i1u1n ynpyroro ( 'IT.He )-pacceaa11a H nocrpo
eHHe pa3JIHqHHX SKcnepHMeHTBJlbHHX pacnpe,11.eneHHI BeJIHqHH, xapaK
TepH3YlllllHX nyqoK nHOHOB HJIH npouecc ( 'ft. He )-pacceamrn. r1rn
!'orpa11uu yqHTHB8JlT re co6HTHH, KOTOpHe Y,IJ.OBJl8TBOPHllT COOTB8T
CTBYDIIIHM KHHeMaTHqecKHM H reoMe!'pHqecKHM KPHTepHHM. YK838HHNI 
aH8JIH3 BNilOJIHff8TCH no,11.nporpa1111off ELASTIC 

Ha PHC. 4 B Kaqecue HJIJIJlCTPBI.IHH pa60TN nporpauuu OPTICS 
+H 'I npHBe,11.eao cyuuapaoe yrnoBoe pacnpe,11.eneHHe nHoHOB B 'il e- H 

'IT.-He~-pacceffHHff IlPH aaeprHH IlHOHOB I20 M3B. Ha PHC. 5 ,11.Jlff 
'il- -M830HOB npHBe,11.eHO TO Ee pacnpe,11.eneHHe /IS,I6/, HO yxe HC
npaBJIBHHOe C yqerou reouerpHqecKoff a~eKTHBBOCTH·K8Mepu CKBn 
H a~eKTHBHOCTH pa6oTH cqerqHKOB Cl.lHHTHJIJiffl.lHOHHOro ro,11.ocKona. 
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7. OnHcaH pacqeTHUtt ueTo~ yqeTa·KoHHqecKoro penpoeKTHpo
BaHHR KSMepHliX CTepeOWOTOrpSWHff npH onpe~eneHHH HMnynDCOB 387 
paxeHHliX qacTHU, ~BHXY~HXCR B warHMTHOM none. YKasaHHliff MeTO~ 
npe~cTaBnReT HHTepec npH HCil0nD30BSHHH nDOoro TpeKoBoro ~eTeK
TOpa, pa6oTaD~ero B uarHHTBOM none. 

8. 06pa60T8HO BeCKOnDKO TliCRq CTepeOWOTOrpawHtt C06liTHff 
ynpyroro pacceRBHR nHOBOB HS a~pa He4 

K He3• 06pa60TKa BenaCD 
Ha npocuoTpoBo-HsuepHTenDHliX cTonax EITC-2. Cos~aua cepHH npo
rpauu, npe~Hasaaqettaux ~a BliqHcneHHH H KOHTpona napaueTpoB 
CHCTeMli WOTorpawHPOBaHHR CTpHuepaott Kauepu BliCOKOro ~aBneHHH, 
aHanHsa napaueTPOB nyqKa nHOHOB H reoueTpHqecKoff peKOHCTPYKUHH 
~oTorpa~Hpyeuux C06liTHtt. Co3~8HIU,[e nporpaMMli no3BOnHnH nonyqHTD 
~H~epeHUHBRDHUe ceqeHHR ynpyroro pacceaHHH nHOHOB Ha a~pax 
He H He4 npH paanHqaux aaeprHHX B pattoae pesouauca ~ 33• Hs
uepeHHR Ha a~pe renHa-3 BlinonaeHu BnepBue. 

HacToa~aa 'HccepTaUHR HanHcaHa no M8TepHanaM ony6nHKOBaH
HliX paOoT /l-l6 • qaCTD pa6oT npe~cTaBnanacD Ha ue:l)(yHapo~Hue 
KOH~epeHUHH B ]ly6He (1969 r.), Bepcane (1968 r.), AprOHHe 
(1972 r.) H 8HH~XOBeHe (1975 r.). 
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HCHPOBllM '.I C'l'pm,rnplll,lM H8Mep81!1, CTp. 63 (,lzy6na, IS•GS). 
4. I.V.Falomkin et al., LP.tt.Nuovo Ci!!:ento, §., 757 (1972). 
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