
OEi'bE.UHHEHHbl~ HHCTHTYT 51.UEPHbiX HCCJlE.UOBAHH~ 

nABOPATOP YIH Bb!COKYIX 3HEPrYI J.1 

/V\. B biCO'iaHcKidl:, C. B . M yx11H, C.B . P HXBIIUKHa, Yf .H . CeMeHIOWKIIH, Yf . <P onTHH 

<P3Y - CXEM A COBn ADEHYf i/1 
HAH OCEKYHDHOrO DJ..1 A n A30H A 

1556 

rr.~J {96f' ~ ,t c . fiR -9/ . 
.fl I I I 

D y 6 H a 1964 



9
1 
/~l_r; -L, 

:J2 I /I np. 
o-qaHC:KHH, M.H ;o,: 
- CxeMa coBna
:oceKYH.l\HOro • • • 
164 ~I 

M. BbiCO'I8HCKIIl! , C . B . Myxi!H, C.B. PI!XBIIUKI!il , VI H. CeMeHIOll!"~'l. VI . cbonT~H 

ct>3Y - CXEMA COBriADEHVIYt 
HAHOCEKYHDHOrO LlVIAnA 30HA 

H anpasneHo B nT3 

Jl y 6 H 8 1964 

1556 



CpasHeHHe napaMeTpos cospeMeHHbiX cxeM cosnaneHH ll noKB3btsaeT, 'ITO onHoll H3 

OCHOBHbiX npHt{HH, orp8HH1.fHB8K}WHX HX p83peW8IOWYIO CllOC06HOCTb, SIBn51eTCfl BpeM e HHOA. 

H aMnnMTyt:IHbtll paaopoc HMnynbcos Ha Bbrxone <P3Y. AMnnHTyt:IHbtll paa6poc Mo>KeT 6btTb 

yMBHbWBH nyTBM npHMBHBHHSI p83fiH4HOrO p0Jl8 CXBM cj:JOpMKpOB8HMSI HMfiYflbCOB/ 
1•21 

BMecTe c TeM 6onbWHHCTBO T8KHX cxeM HMeeT co6cTseHHyiO aMnnHTy.aHo- speMeHHyJO 

TpaHccj:JopMauHro. Oobt'IHO MeTOtlbt yMeHbWBHHSI snHSIHHSI speMeHHoro paaopoca csSiaaHbt c 

p83p800TK OI! CXBM C08fi8JlBHHII, paoOTBIO!lliiX OT TBX Y48CTKOB f!MflyflbC8 <!J3Y, KOTOpb!B 

S!BfiSIIOTC!I HBIIOOflee BBpOS!THbiMH HOCHTBfiSIMH SpBMBHHOI! I!Hcj:JOpMBUHII/
3 •

41 

npet:ICT88fi!IBTCSI HHTepeCHblM IlOflb!TBTbCSI npyrHM nyTeM CBeCTH K MHHHMYMY BfiH!l 

HH!l speMeHHoro H aMnnHTynnoro paaopoca HMnynbcos <P3Y Ha paapewaromee speMst cxe

Mbt cosnaneHHll. 3To MO>KeT obiTb tlOCTHrHyTo, ecn11 coanaTb aneMeHT oToopa cosnaae

HHll / 30C/ SHYTPH <!J3Y, BOfiii3H cj:JOTOK8TOJl8 , 

H aHOOfiBB npOCTO TBKIIM MBTOtlOM OCylllBCTSfl!lTb perHCTp8UHIO C08fi8JlBHHl! MB>Ktly 

CBeTOBbtMH H aneKTpHYeCKHMH CHrHanaMH, HCnOnb3yfl nnH OOD81.fH aneKTpH1.feCKOrO CHrHana 

nHoo OtlHH 113 HMBIO!llHXC!l a neKTponos <P3Y, n116o cneuHBflbHOe ycTpollcTBO BHYTPII <P3Y. 

nosonbHO OOflbWBSI rpynna cj:JH31!4BCKKX S!BfiBHfll! HOCIIT nepHOJlii'IBCKIIll xapaKTep, H 

ll03TOMy B K84eCTBe aneKTpH qeCK OrO CHTH8n8 MO>KeT 6b1Tb HCr10nb30B8HO CHHyCOH.08nbHOe 

1. n pHHu~< n paooTbr <P3 Y s Ka4ecTse 3 o c 

KaK H'3BeCTHo, H3MeHeHHeM noTeHuHana KaKoro-nH6o aneKTPOLlB MOMHO aanepeTh 

<!J3Y, np11 OOfiY4BHHl! KBTOJlB <!J3Y I!MflyflbCHblM I!CT04HI!KOM CBBT8 CKOpOCTb C4BT8 MM

nynbCOB Ha BLrxone <P3Y aasHCHT OT noTeHunana tli!HOtlB , KBK noKaaaHo Ha p11c . I IKpK

sast A/ . 

OTcyTCTBI!e IIMfiYflbCOB HB 8HOJlB npH fiOTBHUI!Bfle E < E 3 ooycnosneHO IIC'Iea-
n, t 

HOBBHIIBM 8TOpH4HOI! 3MHCCHH H8 3TOM JlHIIOJlB. npH E > E HMnynbCbl H8 BbiXOJle 
n, a, 

<!J3Y IIC4B38IOT BBHJly OTCyTCTBH!l BTOpH4HOII 3MHCCHH y cnenyiO!llero JlHHOLlB. T8KHM 

00p830M/ npH 

<!J3Y OTKpb!T, 

E > 
3 t 

<P3Y aaKpbtT. B oonacTH Hanpst>KeHHl! 

EcnH Bbt6paTb CMe!lleHne E. HB tliiHOne TBKIIM o6paaoM , 4T06bt E • < E
3

/ H on-

nospeMeHHO fi0Jl8Tb H8 Hero nepeMeHHOB Hanpst>KBHIIB e( t) , TO cj:JOTOYMHO>KIITBflb 6y -

3 



Jl9T OTKpbiB8TbCH TOflbKO B T8KH 9 npOM9}1{YTKH BpeMeHH 1 KOr,na 

en 
• 

= E . + e(t) > £
31 

(I) 

Ecnli nonaeTCll CliHyco~<nanbHOe Hanp!l>KeHI<e u , TO ¢3Y 6yneT OTKpb!BBTbCll B 

Te '!eHiie KB>KnOT'O nep1<0na HB onpeneneHHbll! npOMe>KyTOK BpeMeHii, KOTOpb!l! COOTBeTCTay-

eT yrny OTKpb!Tiill 

"' 
KBK nOK838HO HB p11C. I. 

"' 
E -E 

2arc ros 
3

t c 

{2 u 

Yron OTKpbiTIIll paaeH 

(2) 

EcnH aneKTpOHHbiA noTOK, o6ycnoaneHHbiA caeTOBbiMH acn biWK8MH OT HMnynbCHOro He-

TO'IHIIKB cseTa, npoxoniiT B o6nacTH ynpaanlliOWero 3neKTpona B MOMeHT, Korna ct>3Y oT-

KpblT, TO H8 BbiXO.lle nOSIBHTCH 3neKTpHt.t9CKHA HMnynbC, COO TB9TCTBYIOlllHA COBfl8.ll9HHlO 3THX 

nsyx CHT'HBnOB. np11 OTCYTCTBHH Coana,aeHHll HB Bb!XOne ct>3Y liMnynbCOB He 6y.aeT. 

TaKHM o6paaoM, s paccMOTpeHHOM pe>KHMe pa6oTbi cjJoToyMHO>KHTenb npe.acTaanlleT 

co6ol! .llBYXKBHBnbHb!ll 30C, p e rHCTp11pyiOUlllll COananeHHe CIIT'HBnOB OT CBeTOBOll BCnb!WKII C 

ynpaanlliOUliiM Hanpll>KeHIIeM a aa.aaHHOM n11anaaoHe cjJaa . 

EcnH HCTO'IHIIKOM caeTa llBn!leTcll neTeKTop !l.aepHoro llany'leHIIll, TO perHCTpllpyiOTCll 

cosna.aeHHll Me>K.ay MOMeHTOM nponeTa KccnenyeMol! 'IBCTiiUbi qepea .aeTeKTop 11 cjJaaoll 

ynpasnlleMoro HanpH>KeHKH. 

PaccM OTpeHHbil! BbiWe np11Hu1<n pa6oTbi ct>3Y Hano>i<eH .anll npocTOTbi 6ea y'leTa ape

MeHii nponeTB 3neKTpOHOB B ynpaBnHeMOl! o6nBCTii, T. e . HMeeT MeCTO KB831iCT8UIIOH8pHb!l! 

pe>KHM. 

2. Vl ccn e.aosaHHe pa6oTbl ct>3Y B Ka'leCTBe 3 0 C 

npH ll OMOlllH HCTOl.J:HHK8 KOpOTKHX CB9TOBhiX HMflYflbCOB 

npli Bbi6ope THna ct>3Y, a TaK }I{e ynpaBnlliOUleT'O 3neKTpo,aa He06XOnHMO y'II!Tb!B8Tb 

cne.ayiOWHe coo6pa}l{eHKll: a) ynpasnHIOWIIA 3neKTpo.a .aon}l{eH 6b!Tb no B03MO}I{HOCTK 6nH

}I{e K KaTO.lly If He .llOH}I{eH 6b1Tb 3HeKTpH'IeCKii CBll38H C .apyT'HMH 3neKTpO.aaMH; 6) Bpe-

MSI nponeT8 aneKTpOH OB B o6n8CTH yn paaneHHSI JJ.Ofl>KHO 6bJTb 3H8l.J:HTenbHO M9HbWe, t.J.eM 

nepK o.a ynpaanlliOWer o Hanp!l}l{eHKll. 

J]nll npoae.aeHHll HCCne.aoBBH Hll ct>3Y B pe}I{I!Me 30C HaMH 6b1Hif HCnOnb30B8Hbl CTaH

napTHb!e cjJoToyM HO>KHTenli Tuna ct>3Y-36. B KB'IecTae ynpaanlliOWero 3neKTpo.aa 6bin Bbi6-

paH 2-oR .llHHO.ll, KOTOpb!l! no cpaBHeHHIO C .apyT'HMH 3neKTpO.ll8MH HBH60nee nonHO y.aoa

neTBOplleT npHae.aeHHhiM BhiWe Tpe6oaaHIIllM. CxeMa ynpaanlleMoro yqacTKa ct>3Y noKaaaHa 

HB pHC. 2. 

ct>3Y Kccne.aoaancll a pe>KIIMe ynpaaneHHll BbiCOKO'IBCTOTHbiM Hanp!l>KeHHeM 70 Mru. 
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V'f C T O l.J:HHK OM CHHyCOH.U8nbH 

KOpOTKHX CB9TOBbiX HMnyl!l: 

na rKVf-46. J]ni<TenbHOCT 

nosTopeHifll I<MnynhCOB - I ' 

n OCKOnbKy HCTO'IHHK 

H8npSJ}KeHJHI He CHHXpOHH30 

30C 11Cnonb3oaan11Cb nsa < 

napaTypbi n pKseneHa Ha pli 

CaeT OT IIMnynbcHoro 

nan B o6a cPOTOYMHO>KiiTen 

qe pea 6noKK aane p>KKH 63· 

'IBCTOTbl (B4) YB4-l, YB 

JlOB BbiCOKOl.J:8CTOTHblX yCHl 

ct>3Y-2. OnHospeMeHHO Ha 

E • OT BbinpllMI<Tenell I 

VIM nynhCbi c BbiXonos 

( T 15 HCeK) 11 nocne "' 

CxeMa BKniO'!eHHH ynp 

HanpH>KeHKe Ha cjJoTo~ 

" E; 1 CX9M8 BKnlOt.t9HHH I 

J]nll onpeneneHHH rpa 

HCH9HHH C T8 6HnbHOCTH 3THX 

p!iC, 3. np11 3TOM HanpH}I{e_ 

Ha pHc. 6 npHae.aeHbi 

o6naCTii O.llHOT'O ct>3Y B aaE 

noCKOHbKY CTB6HHbHC 

B4 aaaHCHT oT cTa6HnhHOCTH 

B8HHSI 388HCHMOCTH fiOno>KeHHS 

npH H3MeHeHHH H8npll}l{elflill 

OCTBBBnOCb flOCTOSIHHbiM . 

KaK BHnHo H3 p11c. 7, 

rpaHIIU OTKP~TIIll cjJoTOyMHO> 

np9JJCT8BfleH8 38BHCHMOCTb 

Hllll E'~ 
<P npH yMeHbUlel 

npHae.aeHHBll HB p11C, 6, Cy> 



Korns 

( I ) 

:P3Y 6yneT OTKpbiBaTbC!I B 

!M8HH, KOTOpbiA COO T B8TCTBy-

(2) 

n blW K8MH OT HMnynbCHOI"'O HC-

a B MOMeHT , Korna <t>3Y OT-

8TC TBYIOWHA COBIT8.ll8HHlO 3THX 

' KMnynbCOB He 6yneT, 

>yMHO>KKTenb npencTaBn !leT 

'HBnOB OT CB8TOBOA BCObi WKH C 

any<teHH !I, TO perKCTpHpyJOTC!I 

qepea neTeKTop H cj:Jaaoll 

. n!l npocTOTbi 6ea y<teTa spe

r MeCTO KBaa HCTaUHOHBpHbl ll 

:TBe 3 0 C 

JO.OB Heo6xo.o.HMO Y1.fHTbiB8Tb 

6b1 Tb no BOaMO>KHOCTH 6nH

THMH aneKTpOnBMH ; 6) a p e-

3H81.f.HT8nbHO M8Hblll8 , l.I.8M 

tMH 6hinH HCITOnb30B8Hbl CTBH-

!!IO!llero aneKTpona 6brn Bbr6 -

lBMH HBH6onee nonHo ynoa

!Moro y<tBCTKB <l:>3 Y ITOKBaaHa 

T'HbiM HBnp!!)KeHHeM 70 Mru. 

VlcTO'lHHKOM CHHycol!nanbHOro HanpsnKeHIHI cny)KI!n reHepaTop SMLM , HCTO'-IH:fKOM 

KOpOTKHX CBeTOBbiX HMnynbCOB - pTyTHOe pene reH epaTopa HaHOCeKyHnHbi:X HMnynbCOB TH

na IKVI-46 • .[lm!TenbHOCTb cseTosoll BCITbiWKH cocTasnReT npHMepHo I HCeK . '-lacToTa 

nosTopeHH!I HMnynbcos - 190 ru. 

nocKOnbKY HCTO'lHHK KOpOTKHX CBeTOBbiX HMITynbCOB H reHepaTOp CHHyCOHnanbHOrO 

HanpR)KeHH!I He CHHxpoHHaosaHbi Me>+<ny co6oll, nn11 onpeneneHH!I paapewa10wero speMeHH 

3QC HCITOnb30BBnHCb nsa cPOTOYMHO>KHTen!l, BKnJO<teHHble Ha COBnaneHH!I . 6noK- cxeMa an

napBTypbl npHseneHa HB pHc . 3 . 

CseT OT HMnynbCHoro HCTO'lHHKB paansaHsanc!l aepKanbHOll npHaMoll (OP ) H nona

nan s o6a cj:JoTOYMHO)KHTenR. YnpasnRJOwee Hanp!!)KeHHe c <t aCTOToll 70 Mru nocTynan o 

<tepea 6nOKH aanep)KKH 63- 1 H 63-2 Ha BXOnbi nsyx yaKOITOnOCHbiX ycHnHTenell BbiCOKOi! 

<tacTOTbi ( 8'-1) YB'-1- 1 , YB'-1- 2 co cTa6HnHaHposaHHoll aMnnHTynol! HBnp!I)KeHH!I . C sbrxo

nos BbiCOKO'lBCTOTHbiX ycHnHTenel! CHrHBnbi nonasanHCb HB BTOpble nHHOnbi <l:>3Y-I H 

ct>3Y- 2. OnHospeMeHHo HB 3TH )Ke caMbre nHHOnbr nonasanocb nocTO!IHHoe cMeweHHe 

E oT Bbinp!!MHTenel! VIC-I , VIC-2 . . 
VIMnynbCbi c Bbrxonos ct>3Y nocTynanH Ha MenneHHYJO cxeMy cosnaneHHll 

( T ~ 15 HCeK) H nocne 3TOrO perHCTpHpOBBnHCb nepec<teTHblM ycTpOi!CTBOM. 

CxeMa BKnJO<teHH!I ynpasn!IJO!llero aneKTpona cj:JoToyMHO>KHTen!l npKseneHa Ha p11c . 4 . 

Hanp!!)KeHHe Ha cj:JoToyMHO>KHTenb nonasanocb c nsyx HeaasHCHMbiX HCTO<tHHKOB E¢ 
1 CX8M 8 BKnlOt{8HHSI fi0K838H8 H8 pHC. 5 . 

.lln!l onpeneneHH!l rpaHKU pa6 o<teA o6naCTH noTeHuHanos BTO poro nHHona H nn11 Bbr 

!lcHeHH!I CTa6KnbHOCTI{ 3THX rpaHHU 6brna HCnOnbaOBaHa 6noK-cXeMa, Ha06pa)KeHHa!l Ha 

pHc. 3 . np11 aTOM HanpR)KeHHe B '-1 He n onasanocb. 

Ha p11c. 6 npnseneHbi aKcnep<~MeHTanbHbie p eaynbTBTbi no onpeneneHHJO pa6o<teA 

o6nBCTH onHoro <l:>3Y B aBB HCHMOCTH OT ITOTeHuHana BTOpOrO nHHOna. 

noCKOnbKY CTB6 HnbHOCTb rronnep>KBHH!l aanBHHOrO yrna OTKpb!TH!l npH pB60Te C 

B'-1 aasHCKT OT CTB6HnbHOCTH nono)KeHH!I rpBHHU pa6o<tell o6nacTH, 6brnH npoaeneHbi HCCneno-

BBHH!I aasHCHMOCTH nono>KeHH!I rpBHHU E a, H E a , OT HBnp!l)KeHH!l ·E' cj:J H E '.f, 

npH H3M8H8HHH H8ITp5DK8HHSI O.OHOf'O HCTOLJ:HHK8 H8 .apyroM H8npH>K8HH8 BO Bp8MSI OfibiT8 

OCTBBBnOCb ITOCTOSIHHbiM . 

KaK BHnHo 11a pHc . 7, npH aHB'lHTenbHOM HaMeHeHHH Hanp!l>KeHH!l 

rpaHHU OTKpbrTH!l cj:JoToyMHO>KHTen!l npaKTH<teCKH He HaMeH!lnOcb. Ha aTOM >Ke pHCYHKe 

npe.OCT8BneH8 38B HC HMO C Tb nonO)K8HHSI rpaH B U OTKpblTHH cj:JOTOYMHO>KHT8 fl51 OT HaflpSDKe-

HH!l E'~ 
cj:J 

E" 
cj:J 

KpHB8SI 38BHCHMOCTH 

npHaeneHH B!l HB pHC. 6, Cy>KBeTC!l H cnBHrBeTC!l Bn pBBO. 

5 



n ony q eHHbi e pe3ynbT8T bl JK83bi88K)T H8 He06XO.OHMOCTb llOBbiWeHHOA. CT86HnH38UHH 

Hanp>DK e HH51 nHT8HH51 HB 3TOM Y'<BCTKe cpoToyMHO)i(HTen51 . 

OnpeLleneHHe pa a pewa10 we l! c noco6HOCTH ( yrna OTKpbiTH51) 30C npo80LlHnocb HB 

Ll8YX <t:J3 Y. 068 cpoTOyMHO)KHTen51 pa6oT8nH B 0Ll HH8KOBOM pe)KHMe, T,e, yCT8HaBilHB81lHCb 

CMeWeHHSI E. H8 K8)f(Ll0M cpoTOyMHO)i( HTene TBK, '<T06b! p83HOCTH E 
3 1 

E 6blllll 

O.OHH8KOBbie H COOTB e T C TBeHH O - paBHbie ynpaanSIJOlllHe 84 H8npSI:>KeHH51. 

n oC KOilbKY B 3TOM cnyqae yrnbl OTKp biTH51 <t:J3Y npHM e pHO 0Ll i!H8K0B bl , H3MeH5151 cpa

a y Bl.J ynp8BIT51!0 Wero 11811p51)i(eHH51 H8 OLlHOM <t:J3Y OTHOCHTenbHO Llpyroro, MO)KHO 6binO 

on p eLlenHTb 11x cyMMBpH bi ll yron OTKpbiTHH . Yron OT KPhiTK51 KB)i(LlOro <t:>3Y C '<KTanc51 pas

HbiM nonOBHHe CyMMBpHOI"'O yrna. ilnH HCCne.aOB8HlHl 3 8BiiiCVJ:M OC TH CYMM8 pH OI"'O yrna OTK-

pbiTH51 OT Hanp51)i(eHK51 CMeweHH51 np11 cpHKC H posaHHbiX a Ha'<eHH51X Bl.J ynpaBn51JOlllero Hanp51-

>KeHH51 CH RM81l8Cb 38BHCKMUCTb CKO p OC TH C '< e Ta COBI18LleHHA OT CLlB llrB cpa:o Bl.J ynpasn51-

!0lllero HaHp51)i(eHH51 npi< paa H biX Hanp51)i(eHH51x cMeweH H51 ( p11c. 8) .n pH aTOM Bl.J Hanp51-

)KeH He u c 308,11 E3t 

( 

Ee pBBHO ·30, 25 I< 20 8, Yr o n OTI< p biTHH oKaaanc51 cooT-

BeTC T8eHHO p 88eH 8Q
0 

1,1 Hcex), 110° ( r = 1,3 Hcex) H 160° ( r =3,1Hcex) 

T - nonywHpi!HB Kpli80l! HB nony8bi CO Te, 

3. VfaMe peHHe 8 hi COKO'<BCTOTHOA C TPYKTYPhi ny'<KB BTOPH'<Hbix '< BC THU 

yCKOpHTen51 

VfccneLlyeMB51 cxeMa 6binB npHMeHeHa LliT H H3Mepe •. ·51 Bl.J c TpyKTypbi ny'<KB 7T 

Me30HOB C RMITynbCOM 5 r as/c rrp11 p a6oTe CHI!XpOcpa30TpOH8 J183 8 pe)i(HMe Kp8THOro yc· 

KOpeHI<I! f • 69 Mrn. 

6noK-cxeMa perHcTpHpyJOw e l! arrnapaTyphi rrpH8eLleHa Ha pHc. 9. 

Iln>I perKcTpauHR HCn onb3osanHcb LleTeKTOpbi Ka nyqeHH51 BaBHn08a-l.J e peHKOBB, Bbi -

nonHeHHbie H3 opraHHqecKoro cTeKna . 

npRHUHilH8nbHO B03MO)i(H0 H3 Mepl!Tb Bl.J CTpyxTypy ITY'<I<8, liCITOnb3yH OLll!H ynpasn51-

eMbiA <t:J3 Y . 0LlH8KO, K8K 110K838nll rrpeLl88pHTenbHbie R3MepeHHII 1cpoH 0 8bie yen OBI! 51 B 3 TOM 

cnyqae 51Bn51IOTC51 He6narorrp1111THbiMII, Iln51 ynyqweHK51 cpoH08biX ycnos Kl! 6binH rrpHMeHeHbl 

LlBB <t:>3Y, ynpasn51eM biX Bl.J, BKn iO '<eHHbiX Ha cxeMy cosnaLleHHl!. 

P eaynhTBTbi H3MepeHKl! Bl.J c TpyxTypbi rry'<Ka rrpHBeLleHbi HB pH c. 10 ( KpHB851 A) . 

npl< 3 TOM yrrp8BIT51!0!ll ee H811p51)i( e HHe H8 cpOTOYMHO)i(I<Tenb llOLl8B81lOCb C yCK OpiiiO!ller o 

y c TpoAcT88. Iln51 cpasHeHH51 Ha pHc. 10 n pHBeLleHbi p eaynbTBT hi H3MepeHH51 Bl.J CTPYKTy-

p bi rry'<K8 IT pH ITOMO!llH 6hi CTpOA 4-xaHan bHOA CXeMbl COBII8LleHHI! ( KpHB851 6), paapewaiO-

!llee speMH KOTOpoA COCTB Bn51n O ) ,8 HC e K. KaK 8HLlH O H3 pHC. J01 cx eMa C yrrpaBn51-

eMbiMH cpoToyMHO)i(HTenHMH HMeeT p aap e wBIO!llee 8peM51 He xy)i(e, q eM 6biCTpa51 cxeMa 

COB118LleHRl!. 

6 
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B pa6oTe nposepeH M• 

3biB810WHA HB n pi1HUHOH8nbH 

l!MilyiTbCOB H8 BbiXOLle <t:J 3 Y 

Hoe paapewai:>wee apeM51 c : 

HbiX cxeM cosna.aeHHA. 

CneLlyeT OTM eTI!Tb OT. 

CM8TpHB8eM bill MeTOLl perHC' 

HH51 6biCTphlX nepH O.Q HqeCK H 

Mo>KH O nonaraTb, \.fTC 

MeTOLlB cpoTOYMIIO)i(HTe n e A 

AsT Op bi Bhip8)i{8JO T 6n 

HoA, n pHHHMBB WHM yqacTHe 

I . M . B biC0'<8HCKHl!, C.B. 

KHH . nT3, )96 ), JW 

2. K. ShBrsvag. Nucl. Ir 

3. C. Cottini, E . Gatti. Nt 

4 . A.E. f!erke, O..A. K e r 
249 ( 1962). 



nOBbiUJeHHOA CT86HnK38UHH 

sl) 30C npOBO.UHnOCb Ha 

npH>KeHHH. 

lHO O.D.HHBKOBbl, H3MeHH5l cJ:>a-
bHO .Upyf'Of'O, MO)I{HO 6binO 

K.UOf'O ¢3Y C'IRTanc SI pas-

:>CTII CJMM8pH Of'O yr-na OTK

SIX B'-1 ynpasnSIIOwero Hanpg

>T c.usn ra cj:Ja3 B'-1 ynpasnSI

. B) .npll aToM B'-1 Hanpg-

O T KpbiTKH OK838nCH COOT-

3 HCeK) II 160° ( r a3,1HCeK) 

'-1 cTpyKTJpbl nyqKa rr 

nB3 B pe)I{HMe KpaTHOf'O yc· 

pnc. 9. 

1 BasHnosa- '-l epeHKOsa , Bbl-

KB, HCITOnb3ySI O.D.H H ynpaBnH-

HilS! f cPOHOBble ycnOBIISI B 3TOM 

IX ycnos11ll 6binll npHMeHeHbl 

!Hll, 

I Ha pHC, 10 (KpusaSI A) , 

.uasanocb c ycKOpHJOwer-o 

r bJ R3MepeHIISI B'-1 cTpyKTy

IeHnll (KpHBSSI 6), pa3pewaJ0-

:3 pRe. 101 cxeMa c ynpasn"

ya<e , t.t e M 6biC Tp8H CX€M8 

3aKnJo1..feHHe 

B pa6 oTe nposepeH MeTOLl perRCTpaunH cosna.ueunll ua 6aae cj:JoTOJMHO)I{RTemi , yKa-

3biB8IOWHW H8 npi-t:HUHOH8nbHYIO B03MO>KHOCTb yMeHbWeHHSl nai1SIHHSI BpeMeHHO r O p836pOC8 

HMnynbcos Ha Bblxo.ue <P3Y Ha paapewa10wy!O cnoco6HOCTb cxeMbl cosna.ueHnll. nony'leH-

Hoe pa3pewa1owee speM SI cxeMbl 

HbiX cxeM coana.aeHHR. 

Cne.uyeT OTMeTlfTb OTHOCI!TenbHJIO npocToTy pern cTplf py10well anuapaTypbl . Pac -

CMaTpi!BSeM bill Me TOLl perHCTpSUIII! COs na.ueHHll MO)I{eT 6bJTb 11pHMeHeH II .UnSI HCCn e.uosa

HHSI 6biCTpblX nepii O.llll 'leCKIIX npoueCCOB, 

MoJoKHO nonarBTb, 'iTO npH Hcnonb3oBaHJHI cneuHanbHO npHcnoco6neHHbiX Jl nH 3Toro 

MeTo.ua cj:JoTOJMIIO)!(IITenell 6y.uyT nonyqeHbl nyqwlfe pe3ynbTaTbl . 

AsTopbl BblpS)!(SJOT 6naro.uapHoCTb B.M . BnwHHKosoll, A . n. XpeHosy, M . H . WKo611-

HoA, npHHHMBBWHM yqacTHe a H3MepeHHHX . 
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