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B6ei'>eHue 

CymecToooauue npouecca )J.BOHHOH nepe3apH)J.KH nuouoo 

ua H)J.pax 6bmo onepBbie )J.OKa3aHo 3KcnepuMeHTaJih}19 B 

1963 ro)J.y B Jla6opa To pun H)J.epHbiX npo6neM OlUIH ' I. . 

Hccne)J.OBaHne TaKoro npouecca no3BOJIHeT nony'IHTb uooy10 

HHdJOpMaUHIO 0 B3aHMO)J.eHCTBHH llHOHOB C H)J.paMH H HYKJIO

·HaMH B CJIO>KHbiX H)J.pax / 2 /. 3KcnepHMeHTaJibHbiX )J,aHHbiX 

0 )J.BOHHOH nepe3apH)J.Ke HMeeTCJI He TaK MHOrO, oco6eHHO 

3TO 3aMe'laHHe OTHOCHTCJI K JierKHM H)J.paM /J-o;. flpH 

HCCJie)J,OBaHHJIX )J.BOHHOH nepe3apH)J.aH Ha H)J.pax renu~-3 H 

reJIHH-4 60JibiiiOH HHTepec npe)J.CTaBJIJieT TaK>Ke B03MO>KHOCTb 

H3y'leHHJI HYKJIOHHbiX CHCTeM H3 Tpex HJIH 'leTbipeX O)J,HHaKO

BbiX HYKJIOHOB H llOHCKOB CBH3aHHbiX COCTOJIHHH 3THX HyKJio

HOB, B peaKUHHX: 

- =~ + 
rr +- He _, rr + 3 n , 

- 4 + 
rr + He ->rr t-4n, 

+ ~~ 
rr + He ->rr - + 4 p . 

Pauee uaMn 6biJIO H3Mepeuo nonuoe ce'leHHe )J.BOHHOH nepe

JapH)J.KH nono>KHTeJibHbiX nuouoo c 3HeprueH: 100 M3B ua 

H)J.pax reJIHH- 4 /i 1 • , HaCTOJIIu;aJI pa60Ta JIBJIHeTCJI npO)J.OJI

>KeHHeM paHee Ha'laTbiX HCCJie)J,OBaHHH. 

_H)).pO reJIHH- 4 JIBJIHeTCJI CaMbiM JierKHM H3 JI)J.ep, Ha 

KOTOpbiX B03MO>KeH npou;ecc )J.BOHHOH nepe3apH)J.KH llOJIO>KH

TeJibHbiX nuouoo. TaKHM o6pa3oM, npu uccne)J.oBaHHHX u·a 

3TOM H)J.pe Mbl H3y'laeM npou;ecc B CaMOM "3JieMeHTapHOM" 

BH)J.e. C 3TOH TO'IKH 3peHHJI H3y'leHHe )J.BOHHOH nepe3apH)J.KH 

TT +-Me30HOB Ha B)J.pe reJIHB-4 3aHHMaeT OC060e llOJIO>KeHHe. 
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HHTepeCHO OTMeTHTb, qTo B pe3ynhTaTe 3TOU peai<UHH no

nyqaeTCH ll.HTb 3ap.H)I(eHHbiX qaCTHIJ,. 3TOT ciJaKT Cylll,eCTBeHHO 

yaenuquaaeT AOCTOBepHOCTb HAeHTHcPHKAIJ,HH C06WTHH, oco-

6eHHO npH HCllOilb30BaHHH KaMepHOU MeTOAHKH. 

Annapamypa u nocmaHoeKa :JKcnepwweHma 

B HaillHX HCCneAOBaHHHX Mbl HCllOilb30BanH renHeByro 

CTpHMepHylO KaMepy BWCOKOrO AaBneHHH 'B,g;, KOTOpa.!l 

cny)I(Hna OAHOBpeMeHHO H MHilleHblO H AeTeKTOpOM. llyqoK 

llHOHOB BBOAHilCH B KaMepy, 3anycK KOTOpOU npOH3BOAHilCH 

B cnyqae llOllaAaHHH BTOpHqHoro llHOHa B OAHH H3 OKpy)l(alO

lli,HX ee CIJ,HHTHnnHIJ,HOHHWX cqeTqHKOB rOAOCKOna /I O, 11/llo

nyqeHHble ciJoTorpaclJuu npocMa Tpuaanucb, H cpeAH 6onhmoro 

qucna ynpyrHX H HeynpyrHX B3aHMOAeUCTBHU llHOHOB C HApaMH 

renH.!I o6Hapy)I(HBanHcb xapaKTepHhie nHTHnyqeBbie 3Be3Ahi, 

KOTOPhie Mornu HBnHTbCH cnyqa.!IMH ABOHHou nepe3ap.!IAKH. 

qaCTHII,W C pa3nHqHOU HOHH3aiJ,HeU OCTaBn.!llOT cneAW pa3-

HOU nnoTHOCTH /ecnu 3TH cneAbi ne)l(aT B nnocKOCTH, 

6nH3KOU K ropH30HTailbHOH/ H, TaKHM o6pa30M, XOpOillO 

pa3nHqalOTC.!I CHilbHO H cna6o HOHH3Hpyl0lli,He qacTHIJ,bl. Ka

Mepa HMena CTeHKH AOCTaToqHOU TOillli,HHbl Ail.!! TOrO, qTo6bi 

npOTOHW OT HCCileAyeMOU peaKIJ,HH npaKTHqecKH He AOCTH

ranH 3anycKaiDlll,ero KaMepy roAOCKona. CneAbi qacTHIJ,, 

llOllaAaiOlli,HX B rOAOCKOll, ne)l(aT B llilOCKOCT.!IX, 6nH3KHX 

K ropH30HTanbHOU, ll03TOMY B 3TOM cnyqae Mbl MO)I(eM 

no HOHH3aiJ,HH OTnHqHTb cneA llHOHa OT cneAa npOTOHa. Bo 

BCeX 06Hapy)l(eHHbiX ll.HTHnyqeBblX 3Be3AaX, HAeHTHcPHIJ,Hpo

BaHHbiX B AanhHeumeM KaK co6biTHH ABOHHou nepe3ap.!IAKH, 

CileA llHOHa 6wn HanpaBneH B OAHH H3 cqeTqHKOB rOAO

CKOna, T .e. 3anycK KaMe phi 6bm o6ycnoaneH BTopuqHhiM nuo

HOM. Ha puc. 1 noKa3aHa ciJoTorpaciJHH nHTHnyqeaou 3Be3Ahi 

I cnyqau ABOHHou nepe 3ap.HAKH/ B ABYX npoeKIJ,HHX. 

3KCll03Hli,HH KaMepbl, HanonHeHHOU renHeM- 4, 6binH 

npoBeAeHw B nyqKax nono)I(HTenbHbiX nuoHOB c 3Heprueu 

98, 135, 145 H 156 M3B. llpH 3THX )l(e 3HeprHHX /3a HCKniO

qeHHeM 135 M:JB/ KaMepa 3KcnoHupoaanacb c HanonHeHHeM 

renHeM- 3 C IJ,eilblO H3MepeHHH pa3nHqHbiX cPOHOBWX npoiJ,eCCOB 

/Ha HApax renu.H-3 ABOHHaH nepe3apHAKa nono)I(HTenbHbiX 

nuoHoB He HAeT/. CpeAHHe 3HaqeHHH 3Hepruu 6bmH H3MepeHw 
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Puc. 1. f~Ja•ozpatjjWI co6w•url C>eoilHoil nepe3ap.11C>Ku noAo
.ru•eAr.Ho 3ap.11J1teHHOZO nuoHa Ha .11C>pe zeAuJI-4 je C>eyx 
npoe KI#UJix/. 
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EJ< J{ (;)" 8P .N BJT ~P 

!56 I 36.:t2 67.:t2 3 I28.:t2 6I.:t2 

27.:t2 50+5 

I02.:t2 54z2 

!32+2 I05.:t2 

2 II8+2 66.:t3 

70+5 

47.:t2 

II2+4 

Ta6.ng 2 

~Hcno C06HTHH H Ce'!eHHH ~OHHOA nepesa~B npH pa3HB'!HHX aHep

rHJIX; f.r. -KHHeTH'!eCKWI ::meprHH nepBH'IHHX ITHOHOB (MaB) j IL
1 

- ~CJIO 

06Hapy~eHHHX nRTRnY'!eBHX 3Be3~j 11.~ - '!HCJIO ORTHJiyqeBHX 3Be3~ ITOCJie 

BH'!I'JTaHHH <lJ<>Ha ITO pe3y.lll>T8TBM 3KCIT03HIUIH C reHBeM-3; 11.- - 'IHCJIO 

CJIY'!aeB nBOHHOA nepesa~H (no pe3yJibTaTBM KHHeMaTH'!eCKOrO aHaJIHSa); 

~- ce'!eHHe ~OHHOA nepesa~ (M6H). · 

Er 11.1. n...t. 
""' 0 

40/13/ < 0,002 
98 17 IO 9 0, roz0, IO 

135 12 7 0, 29.;t0 , II 

145 6 5 4 0, 34z0, 17 

!56 9 7 3 O,I3z0,07 
475/3/ I,20z0,2I 
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paccMaTpuaanucb c noMOII.(biO cTepeonynhi. B Ta6nuu;e npuao
.ZUITCJI TaK>Ke ceqeHHJI, yKa3aHHble B pa6oTax 13•13/. 

CpaBHHM Hawu .l(aHHble c peJynbTaTaMH no .l(BOiiHoii 
nepeJapJI.l(Ke nuoHOB, nonyqeHHbiMH Ha yrnepo.l(e 1 14~ B paii:
oHe 3Hepruu nHOHOB 138 M3B aenuquHa ceqeHHJI oKaJanacb 
paBHOH 

a( C)= 1 ,24±0,38 M6H. 

Ilpu 3TOM 6hlno ycTaHoaneHo, qTo ceqeHue npou;ecca 

TT+ + 12c-> 2a +4p+rr-

COCTaBnJleT 62r1/o OT nonHOrO ceqeHHJI .l(BOHHOH nepe3apJI.l(KH, 
T .e. COCTaBnJleT - 0,8 M6H. Mbl BH.l(HM, qTO Hau6onee Ba:>K
HbiM B .l(BOHHOH nepe3apJI.l(Ke Ha yrnepo.l(e JIBnJleTCJI 3TOT 
KaHan, TaK qTo MO>KHO npe,l(nOnO>KHTb, qTO nepe3apJI.l(Ka 
npOHCXO.l(HT B OCHOBHOM Ha a -KnacTepax Jl.l(pa yrnepo.l(a. 
CeqeHue nepe3apJI.l(KH Ha Ka>K.l(OM H3 a -KnacTepoa Jl.l(pa 
yrnepo.l(a COCTaBnJleT B Ka>K.l(OM cnyqae /HCXO.l(Jl H3 3KCnepu
MeHTanbHOrO 3HaqeHHJI 0,8 M6H ,l(nJI KaHana TT+ +12C->2a+4p+rr7, 
rpy6o roaopJI, 0,2-0,3 M6H. 3TH ou;eHKH xopowo cornacyroT
CJI CO 3HaqeHHJIMH ceqeHHH, H3MepeHHbiX HaMH Ha Jl.l(pax 
renuJI. 

Ha puc. 2 noKaJaHbi JHaqeHHJI 3KcnepuMeHTanhHO H3-
MepeHHbiX ceqeHHH .l(BOHHOH nepe3apJI.l(KH nonO>KHTenhHbiX 
nuoHoB Ha Jl.l(pax renuJI- 4 npu paJnuqHbiX 3HeprHJIX no aceM 
HMeiOII.(HMCJI .l(aHHbiM. Ha TOM >Ke pucyHKe npHBO.l(HTCJI pac
qeTHaJI KpHBaJI /2,1 3/ /KOpH.l(Op OlliH60K 3alliTpHXOBaH/ ,l(nJI 

- 4H +4c ~ peaKI.J;HH 7T + e-->. 7T + n. eqeHHe 3TOH peaKI.J;HH He .l(On>KHO 
B npHHI.J;Hne 3aMeTHO OTnuqaTbCJI OT ceqeHHJI Harneii: peaKI.J;HH 

+ 4 -rr + He --> rr + 4 p. P acqeTbi 6bmH npo.l(enaHbl c ucnonb-
3oaaHueM MO.l(enu napHbiX KoppenHu;uii:. Ha puc. 3 noKaJaHhl 
H3MepeHHhie yrnoahle .l(H<}l<}lepeHu;uanhHble ceqeHHJI Haweii: 
peaKu;uu, ycpe.l(HeHHble .l(nJI acero HHTepaana 3Hepruii nuoHoB 
98 -'-156 M3B. TaM >Ke HaHeceHa pacqeTHaJI KpuBaJI 1131 / /Mo
,l(enh napHbiX KoppenHu;uii:/ npu 3Hepruu 140 M3B, npuqeM 
JHaqeHHJI no ocu op.l(HHaT yMeHbWeHbi B 10 pa3. TaKHM o6-
pa3oM, pacqeTHble 3HaqeHHJI npuMepHo B 10 pa3 npeabl
waroT 3KcnepuMeHTanhHO HJMepeHHble. «<>opMa Kpuaoii, MO>KHO 
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Ta6Jnm"' I 
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HeTH'IeCKaB: saepl"BJJ nepBH'!HilX nHOHOB (M8B) i .1{ - HOMep C06HTB.Ili -

(jr H t} P - yrJDi (B rpaJtYcax) BWJ:e'l'a B'l'OpK'IHoro nuoaa 11 RSJUtOro 
I3z3 27±2 

H3 qeTHpeX npoTOHOBJCOOTBeTCTBeHHO (no OTHomeHBm R HanpaRneHBm 
90z5 42;t2 

,li,Bld9HB.Il nepBH'IHoro nuosa) • 
IIOz2 74;t2 

Er "' Br Be .,./ Sr Bt:. :] 2 43±2 IOiz3 6 I44z2 

96 I 29.±2 I02.±2 6 I41.±2 32,±2 

' 
48z3 45z3 

22.±2 41,±2 Biz3 18,±4 
92.±2 66,±3 IIOj;S 89z4 
95,±2 245,±3 

2 63,±2 76,±2 7 I43;t2 I02.±2 135 3 103;!3 70,±4 7 I63;t2 142±3 

32,±2 27,±4 56,±4 IOOz4 
I00,±5 32,±2 55,±4 20z5 
I6I.±2 60,±4 141±2 72z5 

3 85,±2 69;±2 8 I48.±2 85,±5 
52,±5 29,±3 4 IIO;t2 IIIj;S 

60,±3 78,±4 74z4 

87,±2 I07.±2 35±5 

4 I06.±2 I3I.±2 9 I64,±3 95,±3 
92+3 

J -
52,±3 I0.±2 145 I 3Iz2 154.,±5 3 B?z3 6Iz5 

22,!3 89,±3 ' 6z3 33;t4 
76,±2 95,±4 33j;3 ao±2 

5 !!3,±4 !!4,±2 44.,±3 II3z4 
I06.±2 
24.±2 2 60z2 41±2 4 I2?z5 62±2 

33+~ 50z2 4?±2 

IOOzS 5?z5 

I36z4 99,±4 
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c TO'IHOCThiO 1-2 M3B, pa36poc qacTHU ny'IKa no :meprHJIM 

COCTaBJIJIJI 5o/o. 3TH H3MepeHHJI 6blJIH BhlnOJIHeHhl C nOMOl.QhiO 

CTpHMepHOH KaMephl B MarHHTHOM nO.f\e. qaCTHI.J;hl ny'IKa 

npoxoJJ;HJIH qepe3 3TY KaMepy, ux cne,ZJ;hl <!loTorpa<!lupoBanuch, 

a 3aTeM H3Mep.IIJIHCh pa,ZJ;HYChl KpHBH3Hhl CJie,ZJ;OB H onpe,ZJ;e

JIJIJIHCh HMnynhChl H 3Hepruu 3THX qacTHU. Bcero qepe3 

KaMepy- MHWeHh 6hiJIO nponyi.QeHO 1, 9• 10 S nHOHOB H nony

'leHo 270 000 <!loTorpa<!lu:H. 0JJ;HH cnyqa:H ynpyroro pacceJIHHJI 

npuxoJJ;HJICJI, rpy6o roBopJI, Ha 100 <!loTorpa<!lu:H, a cnyqa:H 

JJ;BOHHOH nepe3apJIJJ;KH - Ha 10
4 

<!loTorpa<!lu:H. 

H3MepeHUJI u Kpumepuu om6opa 

lJJITHJiy'leBble 3Be3,ZJ;hl H3Mep.IIJIHCh Ha penpoeKTOpe, KO

TOphlH n03BOJIJieT H3Mep.11Th JJ;JIHHhl BHJJ;HMhlX npo6erOB qac

THU H yrJihl Me)I(,ZJ;y CJie,ZJ;aMH BCeX 'laCTHU B npoCTpaHCTBe. 

,lJ;JIJI OT6opa C06hiTHH ,IJ;BOHHOH nepe3ap.II,ZJ;KH HCnOJih30BaJIHCb 

KHHeMaTH'IeCKHe KpHTepHH H Y'IHThiBaJIHCh pe3yJihTaThl <!lo

HOBhlX H3MepeHHH Ha .IIJJ;pax reJIHJI- 3. KpHTepHH OT6opa H 

B03MO)I(Hhle <!loHOBhie npouecChl paCCMOTpeHbl H no,ZJ;p06HO 

onucaHbi B Hawe:H npeJJ;hlJJ;YIUe:H pa6oTe /7/. Pe3yJibTaTbi, 

nonyqeHHhle Ha OCHOBe HHJJ;HBH,ZJ;yaJihHOro OT6opa C06biTHH no 

KHHeMaTH'IeCKHM KpHTepH.IIM, npH BCeX 3HeprHJIX cornacy

IOTCJI C pe3yJihTaTaMH, noJiy'leHHhlMH nyTeM Bhl'IHTaHHJI H3 

nonHoro qucna nJITHJiy'leBhlX 3Be3JJ; <!loHa, H3MepeHHoro npu 

pa6oTe C reJIHeM- 3. 3TO Ba)I(HO, nOCKOJibKY KHHeMa TH'Ie

CKHe KpHTepHH He Bhl,ZJ;eJIJIIOT OJJ;H0'3Ha'IHO C06biTHH ,ZJ;BOHHOH 

nepe3ap.II,ZJ;KH IB OTCYTCTBHe MarHHTHOrO nOJIJI JJ;JIJI 3TOH 

UeJIH He,ZJ;OCTaTO'IHO H3MepeHHJI yrJIOBhlX KOppeJIJIUHH H BH

JJ;HMhlX npo6eroBI. IlpHMeHeHHe KHHeMa TH'IeCKOrO TeCTa 

K nJITH <!loHOBhlM C06hlTHJIM Ha reJIHH- 3 no3BOJIHJIO OT6pOCHTh 

'leTblpe H3 HHX. 

H3y'leHue JJ;BOHHOH nepe3apJIJJ;KH npoBOJJ;HJIOCb OJJ;HOBpe

MeHHO c H3MepeHHeM JJ;H<ll<!lepeHuuanhHhlX ce'leHHii ynpyroro 

pacceJIHHJI nHOHOB Ha .IIJJ;pax reJIHJI/I 2 ~ 3KcnepHMeHTaJihHaJI 

ycTaHOBKa n03BOJIJIJia nOJIY'IHTh BCe He06XOJJ;HMhle JJ;JIJI Bhl

'IHCJieHHJI nOJIHhlX Ce'leHHH JJ;BOHHOH nepe3ap.IIJJ;KH BeJIH'IHHhl, 

a HMeHHO: 'IHCJIO nHOHOB, npowe,ZJ;WHX qepe3 KaMepy, H 'IHC

JIO C06hlTHH JJ;BOHHOH nepe 3apJIJJ;KH npH onpe,ZJ;eJieHHOH reoMeT

puqecKo:H 3<ll<!leKTHBHOCTH ynpaBJIJIIOIUero roJJ;OCKona lqucno 

6 
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JI,ZJ;ep reJI}IJI B 3<ll4leKTHBHOM 06'heMe KaMephl JierKO Bhl'IHC

JIJieTCJII. KaMepy OKpy)l(aJI KOJILUeBOH ro,ZJ;OCKOn H3 CUHH

THJIJI.IIUHOHHhlX C'leT'IHKOB, npH 3TOM reOMeTpH'IeCKaJI3<ll<!leK

THBHOCTh TaKOBa, 'ITO TeJieCHLIH yroJI, B npe,ZJ;eJiaX KOTOporo 

npOHCXOJJ;HT 3anycK rO,ZJ;OCKOna OT BTOPH'IHOrO nHOHa, nO'ITH 

He 3aBHCHT OT yrna pacceJIHHJI nHOHa 8 17 B HHTepBaJie 

30° ~ e " :::; I 5o o • 

KaMepa c renueM- 3 H renueM- 4 coJJ;ep)l(aJia OJJ;HHaKoBoe 

KOJIH'IeCTBO npHMeCH yrneBOJJ;OpO,ZJ;OB, ,ZJ;06aBJI.IIeMhlX JJ;JIJI 

ynyqweHHJI pa6oTbi KaMeAhl I0,2o/o no o6'beMy a -nuHeHa -

c.-0 H 16 I. OueHKH <!loHa I, npo,ZJ;eJiaHHhle Ha OCHOBe 

H3MepeHHhiX Ce'leHHH pa3JIH'IHhlX npouecCOB B HCCJie,ZJ;yeMOH 

HaMH o6nacTH 3Hepru:H, noKa3anu, 'ITO <!loHOBhle npouecchl 

lnJITHJiy'leBble 3Be3,ZJ;hl, HMHTHPYIOIUHe JJ;BOHHYIO nepe3apJI,ZJ;

KYI HJJ;YT c TO'IHOCThiO JJ;O 30 MK6H OJJ;HHaKoBo Ha renuu-3 

H Ha renuu-4. 

Pe3y/lbmambl 

B ma6/l. 1 npuBeJJ;eHhl pe3yJibTaTbl H3MepeHHH npu pa3-

JIH'IHbiX 3HeprHJIX nJITHJiy'leBhlX 3Be3JJ;, H,ZJ;eHTH<!lHUHPOBaHHhlX 

no KHHeMa TH'IeCKHM KpHTepH.IIM KaK C06hlTHJI JJ;BOHHOH nepe-

3ap.IIJJ;KH. H3MepeHHJI npu 98 M3B 6hlJIH BhiDOJIHeHhl HaMH 

paHee, ce:Hqac YTO'IHeHO 3Ha'leHHe 3HeprHH nHOHOB 198 ff3B 
BMecTo 100 M3B, yKa3aHHhlX B npeJJ;hlJJ;YIUeii pa6oTe 

17 1. 
B Ta6JIHUe npHBOJJ;JITCJI H3MepeHHhle yrJihl BhlJieTa nHOHa 

H 'leTblpex npOTOHOB I e 1T H e p, COOTBeTCTBeHHol. 

B ma6A. 2 npuBeJJ;eHhl Bhl'IHCJieHHhle 3Ha'leHHJI ce'leHHH 

HapHJJ;Y C 'IHCJIOM nJITHJiy'leBhlX 3Be3,ZJ; H 'IHCJIOM OT06paHHhlX 

C06biTHH, KOTOpoe 6blJIO HaH,ZJ;eHO KaK no KHHeMaTH'IeCKHM 

KPHTepHJIM I 3To que no ucnoJih30BaHo JJ;JIH BLI'IHcJieHHJI ce

'leHHHI, TaK H MeTOJJ;OM Bhl'IHTaHHJI <!loHa no 3KCnepHMeHTaM 

c KaMepo:H, HanonHeHHOH renueM- 3. IlpHBOJJ;HTCH TaK)I(e 

DOJIHOe 'IHCJIO nepBOHa'laJihHO HaH,ZJ;eHHhlX DJITHJiy'leBbiX 3Be3,ZJ;. 

Ce'leHHJI ,ZJ;aHbl c <!lopMaJihHhlMH cTaTHCTH'IeCKHMH owu6KaMH. 

CneJJ;yeT OTMeTHTh, 'ITO 3<ll<!leKTHBHOCTh HaXO)I(JJ;eHHJI nJITH

ny'leBhlX 3Be3,ZJ; 6blJia BhlWe 99cfo, opH 3TOM npH ,ZJ;ByKpaTHOM 

npOCMOTpe perHCTpHpOBaJIHCh BCe 3Be3,ZJ;hl C 'IHCJIOM nyqe:H 

60JihWe Tpex, H BCe 3TH C06hlTHJI 3aTeM JJ;ODOJIHHTeJihHO 
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CKa3aTL, COOTBeTCTByeT 3KCnepHMeHTaJILHLIM H3MepeHHJIM, 

XOTJI CTaTHCTHKa O'leHL MaJia. 

06cyJKoeHue 

H3 puc. 2 BHJlHO, 'ITO Ha6JIIOJlaeTcJI 6oJILmaJI pa3H~a 
Yeli(Jly 3KCnepHYeHTaJILHLIMH H pac'leTHLIMH Ce'leHHJIMH. 

.8 . 

· ~ · 1~1mmnr~1 5
6 0 f~, 

I J)l 
2~ q ~n 

~ ' o1 
0 1 • .&~ f tf I I I I · 1 

40 100 200 300 400 470 
E1r [M3b l 

Puc. 2. 3aeucuMoc•t. ce'leHUJI oeoilHoil nepeaapJtoKu noAoJKu· 
•e.llbHO 3apJIJKeHHbiX nUOH06 Ha JIOpaX zeAUJI• 4 o• KUHe•u· 
'lecKoil aHepzuu nuoHoe /e Aa6opa•opHoil cuc•eMe Koopou
Ha•/ - aKcnepuMeH•aAI>Ht.Je •o'IKU u pac'le•HaJI KpueaJt /2/ 
1Iepea.11 u nocAeOHJIJI aKcnepuMeH•aAt.Ht.Je •o'IKU ea.11•w 
ua pa6o• /13,3/ fnpu aHepzu.11x 40 u 485 MaB/. 

Cne,lly.eT OTMeTHTL, 'ITO s 3THX pac'leTax no MO,IleJIH napHLIX 

KoppeJI.&IUIB He y'IHTLIBaJIC.& 34MlleKT norJIOJQeHH.& H BLI'IHCJieHH.& 

swnoJIHJIJIHCL s uunyJILCHOY npa6JIJDKeHHH. Ha pac'leTHoii 

KpHBOB BB,IlHO HaJIH'IHe xapaKTepHOrO MaKCBYyYa npH 3HeprHM 
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-250 MaB, csoiicTBeHHoro npoueccaM c npoJIBJieHHeM 34>-

4>eKTOB nepsoro 6apHOHHoro pe3oHaHca L\33 . llonyqeHHLie 

3KCTiepHMeHTaJILHLie ~aHHLie He TI03BOJIJIIOT 3aKJIIOqHTL, qTo 

B 3TOB 06JiaCTH 3HeprHii HMeeT MeCTO KaKoe-JIH6o peJo

HaHCHOe TIOBe~eHHe ceqeHHB. 
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Puc. 3. ,l(u¢¢epeHijUQ/IbH&re ce'leHUJI peaKijUU oeouHou nepe-
3apJIOKU 77 

1 + 1He • 77- 1 4p npu 3Hep2UJIX n,¥~HOB 98 
cJ56 MaB. 3Ha'leHUJI opouHampac'lemHou Kpueou 1 

/ yMeH&-
UJeHbl e 10 pa3. 

He~aBHO TIOJIBHJiaCh pa6oTa ' 151 , B KOTOpoii ~eJiaeTCJI 
OUeHKa TeopeTHqecKOB 3aBHCHMOCTH ceqeHHB ~BOBHOB nepe-

3apJI~KH Ha OCHOBe TeOpHH 06MeHHhiX TOKOB. B 3TOM CJiyqae 

pacqeThl npe~CKa3LIBaiOT MOHOTOHHhiB poeT ceqeHHJI B ~Ha

na30He HMTIYJihCOB HaqaJihHhiX TIHOHOB OT 100 ~0 600 MaB/c. 
HeT npH3HaKoB HanuqHJI KaKoro-nu6o MaKcHMyMa npu 3Hep

ruu •• 250 M aB, KaK 3TO cne~yeT H3 Mo~eJIH napHLIX 

KoppeJIJIUHii 
12

•13/. Ha puc. 4 noKa3aHa 3HepreTuqecKaJI Ja

BHCHMOCTL TIOJIHOrO ceqeHHJI peaKUHH, BLJqHCJieHHaJI B pa-

60Te 
15/ a TaK:>Ke TipHBe~eHhl 3KCnepHMeHTaJihHLie TOqKH. 
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Puc. 4. CelleHue peaKijUU rr ~' lHe, r.- ~ 4p B 3aaucuMocmu 
0111 UMny/lbCO nUOHOB • 3KCnepUMeHIIIQ/IbHble IIIO'lKU U pac
'leiiiHQJI KpUBOJI no MOOe/IU 06MeHHbiX IIIOKOB I 5 

Cne,IJ.yeT JaMeTaTh, 'ITO pac'leTHaH KpaBaH npoxo,IJ.aT 
npa MaJibiX 3HepraHx qepe3 TO'IKY, nonyqeuuyro Bcero no 
O,IJ.HOMY co6hiTaiO. B uamax a3MepenaHx ou.enKa ueonpe,IJ.e
neHHOCTa, CBH3aHHOH C <i>oHOM, noKa3hiBaiOT, 'ITO 3,IJ.eCh 
MOryT 6h1Th oma6Ka nOpH,IJ.Ka 20 -'-30£9o, T .e. paCXQ)K,IJ.eHae npa 
200 M3B/c BPHA na MO)I(eT 6h1Th o6'hHcneuo ueTO'IHOCThiO 
3KCnepaMeHTa. llpa nOBblmeuaa 3Hepraa nama ,IJ.aHHhle, KaK 
Ba,IJ.HO, 6Jia)l(e no,IJ.XO,IJ.HT K TeopeTa'leCKOH KpaBOH. Ha Ham 
B3rJIH,IJ., 6hiJIO 6hl O'leHh y,IJ.aBaTeJihHO, ecna 6hl B paMKaX 
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Teopaa .o6MeHHhiX Me30HHhiX TOKOB MO:>KHO 6hiJIO y,IJ.OBJieT
BOpaTeJihHO 06'hHCHaTh 3HepreTa'leCKyiO 3aBaCaMOCTh noJI· 
HhiX Ce'leHaH - CJiaWKOM MHOrO ,IJ.Ony~eHaH ,IJ.eJiaeTC.II ,IJ.a)l(e 
npa ee acnOJih30BaHaa. B HaCTOH~ee BpeM.H MO:>KHO OTMe
TaTh, 'ITO aMeeTcH rpy6oe Ka'leCTBenuoe cornacae Me:>K,IJ.Y 
3TOH TeopaeH a OnhiTOM a HY)I(Hhl ,IJ.aJihHeHmae 3KCnepaMeHThl 
a 6onee aKKypaTuoe paccMoTpeuae pa3Jia'IHhiX ,IJ.aarpaMM, 
KOTOphle MOryT npOHBJI.IIThCH B npou.ecce ,IJ.BOHHOH nepeJa· 
pH,IJ.Ka. 

qT06hi ycTaHOBaTh, npOHBJIHeTCH Jia /a KaKaM o6pa30M/ 
3<l><l>eKT nepBoro 6apaouuoro pe3onauca <'133 B npou.ecce 
,IJ.BOHHOH nepe3apH,IJ.Ka naOHOB Ha renaa, He06XO,IJ.aMO ynyq
maTh CTaTaCTaKy a 6onee nO,IJ.p06HO 3KCnepaMeHTaJihHO 
aCCJie,IJ.OBaTh 3HepreTa'leCKYIO 3aBaCaMOCTh Ce'leHaH ,IJ.BOHHOH 
nepe3apH,IJ.Ka B anTepBane 3HepraB: naonoB 100-300 M3B. 
lloKa no aMeiO~aMCH 3KCnepaMeHTaJihHhiM ,IJ.aHHhiM TaKOrO 
3<l><l>eKTa He Ba,IJ.HO. Cne,IJ.yeT OTMeTaTh, 'ITO B aCCJie,IJ.OBaHa.HX 

~ ~ I 14/ no ,IJ.BOaHoa nepe3apH,IJ.Ke Ha yrnepo,IJ.e MaKCaMyM B 
ceqeuaa npa 3Hepraa naonoB - 250 M 3B, CB.H3aHHhiH c 
npoHBJieuaeM 3<l><l>eKTOB pe3ouauca, ue o6uapy)l(eH. H3Mepeu
Hhle Ha yrnepo,IJ.e nOJIHhle Ce'leHaH ,IJ.BOHHOH nepe3ap.H,IJ.Ka 
npa 3HepraHx 138 M3B /a= 1 ,24±0,38 M6H/ a 204 M3B 
/a= 1 ,85±0,38 M3B/ pa3Jia'laiOTC.II ne,IJ.OCTaTO'IHO caJihHO. 

Jlumepamypa 

1. IO.A.liamycoa, C.A.liyHJIIIIOB, B.M. Cuoopoa, B.A.Jlp6a. 
IlpenpuHIII OHJIH, P-1474, 4Y6Ha, 1963; )J(3Tt/J, 46, 
817/1964/. 

2. F.Becker, Yu.A.Batusov. Riv. Nuovo Cim., 1, N 3, 
309 (1971). 

3. N. Carayannopoulos, J.Head, K.KUXI.k, J.Manweiler, 
R.Stump. Phys.Rev.Lett., 20, 1215 (1968). 

4. J.Sperinde, D.Fredrickson, R.Hinkins, V.Perez-Men
dez, B.Smith. Phys.Lett., 32B, 185 (1970). 
S.Sperinde, D.Fredrickson, V.Perez-Mendez. Nucl. 
Phys., B78, 345 (1974). 

5. L.Gilly, M.Jean, R.Meunier, M.Spighel, J.P.Stroot, 
P.Duteil, A.Rode. Phys.Lett., 19, 335 (1965). 

6. L.Kaujman, V.Perez-Mendez, J.Sperinde. Phys.Rev., 
175, 1358 (1968). 

15 



7. I. V.Falomkin, M.M.Kulyukin, V.l.Lyashenko, G.B.Pon
tecorvo et al. Nuovo Cim., 22A, 333 (1974). 

8. I. V.Falomkin, M.M.Kulyukin, G.B.Pontecorvo, 
Yu.A.Shcherbakov. Nuovo Cim., 3~, 1394 (1964). 

9. I. V.Falomkin, V.M.Korolyov, M.M.Kulyukin, V.I.Lya
shenko, G.B.Pontecorvo, Yu.A.Shcherbakov. Lett. 
Nuovo Cim., 5, 757 (1972). 

10. I. V.Falomkin, M. M.Kulyukin, V.l.Lyashenko, A.G.Pet
rov, G.B.Pontecorvo, Yu.A.Shcherbakov. Inst. Symp. 
on Nuclear Electronics, Versallies, Sept. 1968, v.1, 
p. 16 - 1. 

11. I. V.Falomkin, M.M.Kulyukin, V.I.Lyashenko, F.Nichi
tiu, G.Piragino, G.B.Pontecorvo, Yu.A.Shchcerbakov, 
Lett. Nuovo Cim., 3, 461 (1962). 

12. I. V.Falomkin, M.M.Kulyukin, V.l.Lyashenko, G.B.Pon
tecorvo, Yu.A.Shcherbakov, M.Albu, T.Besliu, A.Mi
hul, F.Nichitiu, R.Garfanini, G.Piragino. Nuovo Cim., 
21A, 168 (1974). 

13. F.Becker, C.Schmit. Nucl.Phys., B18, 607 (1970). 
14. J.P.Massue, Y.Sakamoto, Yu.A.Batusov, P.Guer. 

Nucl.Phys., B29, 515 (1971). 
15. J.F.Germorui, C. Wilkin. Lett.Nuovo Cim., 13, 605 

(1975). 

16 

PyKonHCh nocTynuna B H3)1,a TeJihCKHH oT )l,eJI 
4 MapTa 1976 ro)l.a. 

\ 

t 

,- . 

Y CJIOBHll 06MeHa 

IlpenpBBTJ.I B C006JQeBBJI QHJIH paCCJ.IJJaiOTCJI 6ecnnaTHO, Ha OCHOBe 
B3aHMHOrO 06MeHa, YJIBBepCBTeTaM, BHCTBTyTaM, Jia6opaTOpHJIM, 6u6-
JIHOTeKaM H Hay'UIWM rpynnaM 6onee 50 CTpaH. 

IIOMBMO peryJIJipHOB paccWJIKB B nopJI~e 06MeHa,H3AaTeJibCKHB 
OT,IleJI eJKerO,IlBO BWnOJIHJieT OKOJIO 4QQQ OT,IleJibHJ.IX 3anpOCOB Ha BW

CJ.IJIKY npenpaHTOB B coo6meHBii OHJIH. B TaKBX 3anpocax cne,llyeT 
• 06JI3aTeJibHO YKa3h!BaTh BH,IleKC 3anpamBBaeMOrO B3AaHBJI. 
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