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p aur ny6~HK8QHU 06be/1HHeHHOrO HHCTHTyTa S/1epHbiX 

HCC~e/10B8HHU 
IlpenpHHTbJ H C006W:eHHJI 06'be)lHHCHHOrO HHCTHTyTa R)lepHbiX 

HCCJIC)l088HHH /011JU1/ JIBnJUOTCJI C8MOCTO.IITeJILHbiMB ny6JIHK8UHJIMH. 
Onu H3)latorcx a cooraeTCTBHH co CT. 4 Ycraaa OIUIH. Ornu•me 
npenpHHTOB OT C006uteHHH 38KJUO\f4eTCJI B TOM, \fTO TeKCT npenpHHT8 
6y.z:teT BDOCJIC)lCTBHH BOCDpOH38C)leH 8 K81COM•JIH60 H8Y1.1HOM *YPH8Jle" 
HJlH anepuo.nuqecKoM c6opunxe. 

11H!leKcaQHS 

ITpenpHHThl,coo6w:ennJI H .nenonupoaauu~:.~e ny6n~n:auuu OHJIH HMeiOT 
e,llHHYfO H8p8CT8101U}'10 DOPJI.llKOBYIO HYMepauuro,cocraamnoutYlODOCJiep;,· 
HHe 4 UHiilpbJ HHJleKca. 

IlepBLii 3H8K HH)leKC8 • 6yKBeHHblfi: • MQ)I(eT 6biTL DPCJJ.CT8BJieH 
a 3 aapuanrax: 

"P" · H3,ll8HHe H8 pycCKOM Jl3biKCj 

"E" • H3Jl8HHe ua aurnnHcxoM Jl3buce; 
".Jl" • pa6ora ny6nuxyercJI na pyccxoM u aurnuiicxoM Jl3bU<ax. 
fipenpHHTbl H C006IUeHHJI, KOTOpble paCcldnAIOTCJI TOnbKO BCTpAHbl• 

Y'fACTHHUbl 0111111, 6yKBeHHbiX HH.I{eKCOB He HMeiOT. 
U.u4Jpa, cne.QyJOw;aa 3a 6yJ<aeaawM o6o3uaqeaueM, onpe.QenaeT 

TeMATH'feCKYIO KATeropRIO .llAHHOit ny6nHKAUHH, fiepe'!eHb TeMa TH'!eCKHX 
KaTeropuA H3.QAHHit OHJIH nepoo.QB'feCKH paccwnaeTCJI ax nony'!aTenJIM. 

HH.QeKCbl, ODHCAHHWe BbiUJe, npOCTABnliiOTCJI 8 npaBOM BepxHeM 
yrny HA 06no:H<Ke H TRTynbHOM nBCTe KA)f(AOro B3.llAHHJI. 

Ccbi~KH 

B 6a6nuorpa4la'!ecxax ccblnxax aa npenpHHTbl u coo6UleHH.II OHJIH 
Mbi peJ<OMeH,IlyeM YKA3biBATb: HHBUHAnW B q,&MBnHIO ABTopa, .Qanee • 
COJ(paw;eHHOe HAHMeHOBAHHe BHCTHTyTA•B3.llATenll, HH.lleKC, MeCTO 8 ro.ll 
H3,1lAHHJI. 

llpHMep 6u6naorpaq,u'fecKoii ccwnxa: 
H.H.HeaHoe. OHJIH, P2·4985, JlY6Ha, 1971. 
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BBB,l!BHHB 

H3BecTuo, 'ITO IAepuwe peax~aa B o6nacTB Manwx :Juep
ralt aweJOT CDOlKHLili wexaua3w: uaps,11y c npoueccawu, 
BJlYiltBMB 'lepe,3 COCT&BHOe ll,llpO, "'&CTO cyuteCTBeHHYIO pOJJL 
arpaeT npaw:oe B3&BMOJleicTsae, npa'leM ue scerAa y,o.aeTca: 
BLIJICHBTL COOTHOWeHBe Me)I(Jly HBUB. B 3TOi CBJI3B OOJJe3HO 
paccwoTpeTL, npa JC&KBX ycnosaax B03MO>KeH TeopeTa'lec
KBli paC'feT OliOBX WeXaBB3WOB BO BCex ,IIOCTYDHLIX KaHanaX 
pe&KIJ.BB. T&KOI &HAJIB3 )l(eJJ&TeJJeH He TOJJbKO;tnJI DOHBM&HBJI 
WeXaHB3Wa peaKUBB, HO B ,liDS npOBepKB npaBBDioHOCTB np&• 
an oil B paC'feTax CTPYKTYPLI y'faCTBYIOIUIIX B peaKUBB Jl,llep. 
3Toit 3a.lla'fe a 3Ha'f&Ten~ouolt cTeneua nocaameuo npaael\eu· 
HOe B ,llaH&Oit palioTe BCCDe,IIOBaH&epeaKUBB 14N( 3He,p) 6 0, 
r.11e a B&Tepaane 2,1 · 4, I M3B nony'fenw no,11poliawe 
,llauawe no .IIB4J4Jepeuuaan~ouww ce'feHBliW a yrnoaww pac· 
npe,lleneHBJIW pa3DB'IHLIX rpynn npoToaoa paccwaTpaaaewolt 
peaxuaa. ,Qo uacTosmelt )'alioTw peaxuu 14 N( 3 He,p)16 o 
&3y'lanac~o B palioTax 11-3 • B palioTe /I/ B3Y'fena peaKUHll 
nepeXO.IIOB Ha OCHOBHOe COCTOJIHBe 16 0 B ,IIHaOa3oHe 3Hep· 
rail 2,5 • 18 M3B. PalioTa /2/ ROCBRIUeHa BCCDe.IIOBaHHIO 
noli ll<e peaxuaa .IIDll nepexo.11a ua lion~owoe 'i&cno B036ylK· 
,11enuwx cocToaualt 16 0 npa E • 18 M3B. 3aweTaw, 'iTo 
nony'leHae no,llpoliuwx ,llanuwx no yrnoaww pacnpe,11eneuuw 
a n.a4J41epeuuaant.uww ce'leHBJIM &MeeT a npaKTB'Iecxoe 3H&
'leHBe • AJIJI BBeAeHBJI DODp&BOK npa BCCJJe.Q,OB&HBB I.Q,epHbiX 
peaxualt, r.11e TPY.IIHO BCKDJO'i&Tio npacyTcTB&e npawecelt 
&30T& B r,lle pe&KUBB H& 3TOM &30Te BCK&>K&IOT OCHOBHOI 
pe3ynHaT. 
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MET0,4HKA 3KCIIEPHMEHTA 

Pa6ora sDmonueua ua 3neKrpocrarut~ecKoM reueparope 3r-s OHJIH c ucnonLJosauueM raJosoH Muweuu. MuweHh 
JaDOJIHHJiaCb a30TOM ,D;O JlaBJlCHHJI 50 MM pTyTHOrO CTOJ16a. HJMepeuus Kpus~x aoJ6y~,n;euux npoao,n;unucb o,n;uoape
Menno TpCMH noaepxnocrno- 6apoepHb1MH ,n;eTeKTopaMn, pac
DQJlQ)KCHHLIMH no,n yrnaMH 45,0 90,0 135° B na6. CHCTCMC Koop,n;uuar. HJMepenue yrnoswx pacnpeJJ.enenuH ocyl.llecr
BJIHJJOCL IIHTLIO JJ;CTCKTopaMH. O,n;uH H3 HHX • MOHHTOp- cj!HK
cuposancs rro.rt neKoTOpblM yrnoM 8. ocranonwe ycrauasnusanucL ua Kpouwreiine, apau.tenue KOToporo o6ecnelfHBano HJMepeunR a uurepsane yrnos 2°- 165° s n.c. 3nepreru
lfecKoe paJpewenue acex cnei<rpoMerpuLJeCKHX rpaKTOB 
cocrasnHno - 80 K3B .D.JIJI E (t = 5,5 M:JB. )J,auuwe no 
JJ.H!lllf!epeHuHanhHhJM CClfCHH.RM H yrnOBhiM pacnpeJJ,CJlCHHJIM 
nonylfaJlHCh nyTCM BhllfHCJlCHHJI UJlOli.la):(H JHeprcTHlfCCKHX 
CUCKTpOB COOTBCTCTBYIOlltHX rpynn. Bhll{HCJlCHHC UJlOll.ta.ueH: 
ilHKOB, OnpCJJ,CJlCHHe llJIOll.taJJ.eH HCflOJlHOCT~ID pa3JJ,CJlCHHhiX 
flHKOB H Bhl\fHTaHHC ¢oua OCYll.tCCTBJl.RJlOCh flO CUCUHanbH08 nporpaMMe ua 3BM li3CM -4. KoucrpyKUHft KaMe phi H MH· 
WCHCii, MCTOJJ.HKa HJMCPCHHif, paClfCTHbJC ¢opMynhl JJ.H¢MPe
pCHUHaJlhHbJX H flOJJHhiX CClfCHHii auanorHlfHbJ OUHCaHHbiM pauee /·I/. 

PE3YJibTATbl H3MEPEHHB 

Ha puc. 1 UPBBCI\CHbJ pe3yJlLTaTbJ H3Mepeuuii AH<!>4Je
peuuuanoublx cel.feuuii JJ.RH rpynn npoTouoa p
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,
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,p 
3 

, p 
4 

, p
5 , p- peaKuuu 14 N( 3 He,p) 16 0, B3MepeHHLie noll yrna

MH 45, 0 90,0 135 ° B Jl.C. l.fJMCPCUHJI npOBOJJ,HJlHCb B HHTep
sane 2,1 - 4 M:JB c waroM no 3Hepruu 45-50 ><:JB. Ilpu 
npOBCJJ,CHHH HJMCpCHHii, JliUI HCKJlffilfCHHJI OWH60K B OTipCJJ.e• 
flCHHH reoMCTPHlfCCKOrO $aKTopa H lfHCTOTbJ nylfKa, BbJXOJJ. 
npOTOHOB HJ HCCJlCJJ,yCMO~ pC¥UHH HOpMupoaaJlCJI flO BbJXOJJ.Y nporouoB H J peaKuuu 2 H ( He, p) ·I He . Crau,l\aprua• 
OTHOCHTCJlbHaJI OWH6Ka 8 BJMCpCHBH JJ,B¢qlepeHUHaJILHbJX 
CClfCHHii: COCTaBJlJICT HC 60J1CC !:.7afo, Qua CJlaraeTCJI 83: 
cTaTHCTH4CCKoii owu6Ku BbiXOJla peaKUHH c Y'-ICTOM ¢oua, 
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OWB6KB BLI)lOJlOHBR ITBkOB no nporpaMMe HB 3BM B3CM ·4, 
owo6Ko onpe)leneuu qucna na)laJOIIIBX qacTou I I "/ol, qocna 
BTOMOB B MHWOHB li"fol 8 OWB6KB B CeqeHBB peaKUHB 2 

H( 
3

He,p)
4

He 13"/ol. Kak BBIIHO 83 pHCYHKa,)lB<jxjlepeu· 
UBa_JJLHhle CelfeHHJI ,l:tJIJI DCCX llpOTOHHLIX rpynn B yrnoa Bbl· 

JieTa DPOTOHOB C pOCTOM JHepruu DJJaBHO pacTyT. Pe30H8HC· 

HOH CTPYKTYPLI HB kpBBLIX B036YlKIIOHBH 8 HB KPBBLIX ITOJJHLIX 
CCl.fCHHii ,llJIJI DCCX BCCJJe.rtYeMLIX rpynn DpOTOHOB HCT, 

Ha puc. 2 npe.[{craaneHLJ peJynLTaTLI BJMepeHui yrnoawx 
pacnpe.rteneHHB .rtJIJI JTHX ~e rpynn DPOTOHOB. HJMepeHBJI 
npoBOIIBJJBCL c waroM 5·10° a ll&ana3oue yrnoa 2·165 ° 
a na6opaTopuoii eucre Me KOOp.Jl.HHaT. HOpMupoaxa pacnpe
JJ;CJlCHHii DPOBO)lHJJaCL DO KpHBLIM a6comoTHbiX 3HalfeHBii 

JlH!jllj)epeHJ..tHanouLJx cel.(eHuii flOJl yrnoM 90°, Kax BHJlHO BJ 

pucyHxa, yrnosLJe pacnpe.n.eneuua HMCIOT CJIOJKHblii: xapax
rep. ,[(Jut: rpynn p 1 2 npu ManLJx JHepru.11x Ha nepe.z:tHHX yr
nax DpOJIBJlJICTCJI Ciia6Ltii M8KCHMYM, aMDJlHTy,ll.a KOTOporo 

c pocroM JHeprua pacTeT. ,[.{na rpynnoJ P:J yr noaoe pac
npeJJ;enenue a npeJJ;enax owu6ox ua6moJJ;eHHJI ue 3RBHCHT 
OT HanpaaneHHJI BLIJICTa DPOTOHOB. ,!\JIJI rpynnbl p

4 
fbopMa 

pacnpeJJ;CJICHHii Ol.JCHL 6JIH3Ka K CHMMCTpU\fHOii OTHOCHTCJihHO 
90°, nepeXOJJ;JI: B RCHMMCTPHlfHYlO C npOJIBJICHUCM MaKCHMy· 
Ma no11 MaJJLIMB yrnaMH /npu Ea1 > 3,53 M:JBI. B rpynne 
p 5 aHH30TponuJI npORBJIJI:eTcR npa ~3Hc'6onLwax 3,21 M3B, 

a .D;nR rpynnhJ p 7 npaKTHlfecxu eo seeM JJ;uana3oue. Bee 
3TO rosopaT o CJIO)I(HOCTH MexaHH3Ma peaxu,uu, r.rte uapRJJ;Y 
C DpOJI:BJICHBCM MeXaHH3Ma COCTaauoro RJJ;pa OCYI.LteCTBJieH 
axna.D; npRMoro MexauB3Ma B3aBMOJJ;eiicTaaR. EcTecTaeuuo, 
'ITO TeopeTHl.fecxoe onacauae nonyqeuuwx pe3yJILTaToa 
JJ;OJI)I(HO DpOBO,[{HThCJI C ylfeTOM BJIBJIHHJI 060BX MCX8HB3 • 
MOB. )J;n.a nposeJJ;eHaJI 3Toro auana3a 83 nonyqeuuwx ;:tBfb· 
fbepeuu.uanLawx ceqeuaA, r.D;e 3To u.enecoo6pa3ao, Bhl.D;e· 
JIJIJICJI BKJiaJJ;, COOTBCTCTBYIOII(Hi: MeX&HH3MY COCT8BHOro 
.RJJ;pa, a ocTaawa.ac.a l.f&CTL yrnoswx pacnpeJJ;eneuai pac· 
CM&TpBBaJI&Ch KRK OTHOCJillta.RcJI K MCX&HH3My UpJIMOrO 
B38BMOJJ;eicTsa.a. Taxoi UOJJ;XOJJ; cnpase.[{naa, ecna ua6ruo· 
.[t&eM&JI &CBMM~TpHJI DOJJ; M8JihlMB yrJI&MH, DPBHBM&eM&JI 
naMa xax pe3ynoTaT npo.Rsneaa.R w:exaaB3Ma np.RMoros3aa· 
MOJJ;eBCTBHJI:, He JIBJIJICTCJI pe3YJILT8TOM HHTepfbepeHU,HB 
HeKoTopLJx pe3oHaHCHLJX ypoaueii cocTaonoro Rllpa 17 F . 

8 

KaK 6yAeT DOKa3a&o a AaJJLHeiiweM, c yaepeouocTLJO o6 OT • 
CYTCTBHH 88TeP4JepeBUIIOHHLIX JIBJJOHHH MOlKBO rOBOPBTL 
nBWL o6 yrnoawx pacDpeAene&oBx rpyDDW P 5 • An• APYrBx 
rpynD TBkOrO YTBeplK)lOHBJI CIIOJJBTL HeDL3a, XOTR MOHO• 
TOBBO B3WeBJIIOIUBJICJI fjJopwa KPBBLIX B036ylK)leBBJI, 83 • 
wepeuuwx noA yrnawo 45,• 90,0 135° I cM. puc. 1/, yKa3w· 
BaeT 88 He3HB'liiTeDLBLili BkllB)l 3TOJi HHTeP4JepeHUBB. 

Bhl,l{BJIBHHB MBXAHH3MA COCTABHOrO JI,4PA 

Pac'leT IIB<WlepeoUIIaJJLBOro ceqeoo• peaKUIIB, BAYIIIBii 
'lepe3 W:eX&HB3U: COCT&BHOrO Jl,[(p&, DpOBO,ABnCJI UO CTa • 

TBCTB'Iecxol Teopaa Xay3epa·CZ>ew6axa c onTBl.fecKBMB na· 
paweTpawo, yKa3aumwo o •a611. 1. Pac'leT npoao)lanca Do 
Dporpawwe UANA ua 3BM CDC-0200 c BkJJIO'IenoeM 
BXOJJ.HLIX .Q,&BHLIX .Q,JJJI ypOBHel BCeX OTKpLITLIX K&H&nOB, 

npOJIBJUIOIIIBXCJI DPB ODpeAeJJeHHOli 3HeprBB B036ylK)leHBJI 
COCTBBBOrO ll)lpa. Pe3yJJLTBTLI, DOJJy'leHBLie )lJJJI COCTOJIHBli 

J6 0 p
3

, p
4 

• p
5 

, p
7 

xose'lsoro aa.pa , ooxa3ana, 'ITO 
paC'IeT&Lie 118414JepeBUIIaJJLBLIO Ce'leHBJI,kBk DPBBBJlO,B 2·3 
pa3a 60DLWe 3kCDepBWeHTaJJLHLIX. 3TOT pe3yJJLTBT He JIB• 
naeTc• HeO)I(JIA&RRLIM, DOCkOJihKy, K&k B3BeCTHO / 6 / ,paC'IeT 
IIB414JepeouoanL&oro ceqeuaa DO Teopao Xay3epa·~ew6axa 
ue yqoTwaaeT BkllBIIIi B ceqeoae OT npaMoro Dpouecca 
B388MOAeliCTBBJI, B pe3yDJ.TBTe qero BeJJB'IBHB Ce'leBBJI 
DOJJy'laeTCJI 3BBLIWeHHOli. 3TO 38BLIWeHBe MOlKeT 6WTb 
Y'<Teoo ywooll<eoaew pacqeTnoro 3Ha'lenoa IIB<WlepeHUIIaJJJ.• 
uoro ce'leHBll ua ojlaxTop ocna6neuoa H, T.e. 

( Jk..) • H ( .. !i .. qX-<1> 
d(J COCT,HIIPO dO pacq, 

H3• 38 TPYIIHOCTeli TtlOpeToqecKoro ODHCBHBJI 3oaqenoe H 
wo>KeT 6w:Tt. onpe.D;eneuo TOJJOKO B3 3KcnepaweHTa. Hcnon~~o· 
3oBaJJacJ. cneiiYIOIIla• weTO)lBICa ODpe)lenenoa H • Depaoua • 
'l&nLHO onpea,enanocL ero 3H&'IeHae .Q.JJJI a:3oTponuoro yrno· 
soro pacope.P.eneusa, r.Q,e c ysepeuuocTbJO MO>KHO 6wno 
Dpeue6peqJ. BKJJBIIOM npaworo npouecca B3aawo)lelicTBBa 
8 C'IBTBTb OCHOBBLIM DPOUeCC, BIIYIIIBli 'lepe3 COCTBBHOe 
a11po. Cornacno puc. 2a, uaa6onee 6naronpoaTnwii cnyqaii • 
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3TO yrnoaoe pacnpe,11eneuae rpynnw p4 npu E • 2,64 M:JB, AJill xoroporo 6loiJio pacc'I&Tauo 3HB'Ieuae H • 0,37. ,Linll onpe,11eneuua ~KTopa ocna6neuaa npa )IJlyrax 3Hepra.ax uaneram~x 'IBCTBU acnonL30BBnBCL yrnouwe pacnpe,~~eneuaa rpynnw p 5 , no xoropwlll B B3Y'IaeMOM HHTepsane 3Heprali onpe,lleJIJIJICJI MBKCBMaJILHiolli ~KTOp OCJIB6JieHHJI H M/ H M - . 'IBCJIO, ua xoropoe ueo6XOJIBMO YMHOli<BTL pac'leruwe 3Ha'leHHll ce'leHBll ·no nopaa Xay3epa -41>ew6axa, '1To6w nonyqaTL xacasse 3xcnepsw:eHT&JJLHOro yrnosoro pacnpe,lleJieHB.( B TO'IKe MBHBMYMB C pRC'IeTHioiMB/. ilony'leHHBJI TBKHM o6pa3oM 3HepreTH'Iecxaa 3BBHCBMOCTL HM.H JE) uopMBpyerc• B TO'IKe E ~ 2,64 M:JB no a3aecruoyy y>Ke 3HB'IeHBID H -0,37. nony'leHHiole pe3yJILTBTiol npe,IICTaBJieHLI B •a6A. 2. Kax BBIIHO &3 ra6nanw, 3BBHCRMOCTL H -H(E) sweeT naaelao·y6wsaJOILlBi xapaxTep, 'ITO cornacyeTcJJ C pauee ony6JIBKOBBHHLIMR ,IIBHHLIMR ,L{OJIHMOpa B liP· /7/ , 3Ta 3HepreTB'IeCK&JI 38BBCBMOCTb BCDOJIL30Jii8JI8Cb H&MH ADJI BWAeJieHBJI BKJ18A8 COCT8BHOro JJAP& 83 3KCnepaweu· TBJILHLIX KPRBLIX yrJIOBLIX pacope,lleJieHRli ,IIJIJI COCTOJIHHli P
3

, P 
4 

,P 
5 

, P7. xoue'luoro liiiPB 16 0. Taxoli nOIIXOIIIIJill onpe,11eneua• H .H (E) AD• 11pyrax rpynn nporouoa aaJI.IeTC.I UeJCOTOpltiM DpB6JIB>KeHBeM, He BMeiOIUBM B HAC TO .I • ~~ woMeur crpororo 3Kcnep&MeHTaJILHOro o6ocuoBfHRll /o 3BBBCRWOCTR H·H(E) ynowauaerca a pa6ore
17 

;. BMeCTe C Telll, norpeWHOCTR B BLIIIeJieHRB BKJIB,IIB COCTBB • uoro ll,llpa no MeTO.AY Xay3epa -41>ew6axa, canaaawe c npaanww npB6JIRlKeH&eM, Be npRBOIIaT I( CYUieCTBeHHOMY 83" WeHeHRID pe3yJILTBTOB aJIBJIR3B no WeTOIIY RCKalKeHHLIX BOJIH, Bw6op yrnoawx pacnpe,11eneaali rpynnw p 5 IIDll onpe,11eneaa• H M• H(E) canaa c oTHOCRTeJILHO OII&HaKOBOli ~opwoli 3TRX pacnpe,11eneaali ao aceM ,AJ~ana3oHe 3Heprali HAneT&IOlJUIX 'I&CTJIU. 3TO 03H8'1&eT, 'ITO 3&WeTH8JI BHTep· ~epeHUBll pe30HBHCOB COCTaBHoro ll,llpR OTCYTCTayeT B 'ITO 3TH pacnpe,AeneHBJI MOlKHO ODBC&TL 80 DeeM RHTepBaJJe 3Heprali ICBK CYMMY Ce'leHRil nponeCCOB, DPOXO,II.l~X 'lepe3 CTB,IIBID COCTBBBOro Jl,llpR B OpliMOro B3BBMO,IIeliCTBBJI, 3TO yraeplK.IIe&Be noATBeplK.IIaerc• pe3ynLraraMR pac'leToB, npuBe.Aeaawwa ua puc. 3. Ha pacyuxe npe,ACTaBneuw 3KcnepaMeHTaJILHWe yrnoawe pacnpe,11eneau• rpynnw p 5 , H3 KOTOpLIX BLI'ITeHLI BI(JJB,IILI COCTBBROrO RIIPB DO MeTOIIY 
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Puc. 3. Cpa6HeHue 3KCne.r,uMeH•allbHbJX KPU6bJX yzA06blX 
pacnpe<)eAeHuil peaKJIUU I N ( 3He,p5) 16o c pac .. e•HbJMU no 
MHB /cMOIMHwe IIUHUU/. To'4KU HO zpa(JuKe • 3Kcnepu· 
MeH•OA•Hwe 3HO'leHUJI, 6 KOaOpbiX 61JI"'aeH 6KAa0 MeXOHU3-
MO coc•a6HOZO .fl<)pa. flo ocu at5cljucc • 3Hepzu.ll 6 M3B • 
flo ocu op<>uHa• • da/dO 6Mt5/c•epa<>. BHUXHeM npa6oM 
YZIIY pucyHKa • CPCJ6HeHue 3KcnepuMeH•OIIbHWX 3H0'4eHui1 
nOAHWX Ce'leHUil C pap"'eaHbiMU, npe0c•a6.11AeMbiX KOK C.)'MMQ 
npJIMOZO npor~ecca u npo11ecca, npoaeKaeMozo 'lepea caaOu10 
coc•a6Hozo .11<>pa /Kpu6a.ll II /.no ocu at5cllucc • 3Hepzu.ll 
6 M3B. no ocu op<)uHa• • Ce'4eHue 6 MUIIIIUt5apHax. Kpu· 
60.11 1 • pac .. e•Hwe 3H0'4eHU.II a <)11.11 peaKIIUU, u<>y111eil '4epe3 
coc•a6Hoe .11<)po jpac'4e• npo6e<>eH no •eopuu Xay3epa· 
~ewt5axa/. 
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Xay3epa -<l>ew6axa e il>axTopoM oena6neHBR H, BlRThiM B3 
•aDA. 2. CnnowHbUdB JJBHB.s:Ma noxaJaHw peJyJILTaTw pacqe .. 
TOB Ce'leHBJI pe8Kl(Bii DPJIMOro B38BMO~e:ltCTBBJI, npoBeAeH• 
Hble no MHB, e yxa3aHHhiMB Ha 3TBX paeyHxax xo34>cPB
uaeHTBMB nepeHOPMBPOBKB N. 3TH xoJ.PPauaeHThl /eM. 
YPBBHeHBe 1 eJieJlylOIUero naparpail>a/ B3RTbl B3 yenOBBR 
H&Rnyqwero corn&CBJI TeOpeTB"'eCKOi: 8 3KCnepBMCHT8HbHOii: 
KpBBhiX. CpeJlHee 3Ha'leHae N=l3 no seeM xpBBhiM npaKTB
qecxa COBD&AaeT C nepenopMBpOBO'IHLIM JC03~HUBeHTOM, 
nonyqeHHLIM 83 8H8JIB38 3HepreTB'f6CKOii 38BBCHMOCTB Don· 
Horo ee'leHBR ( N = 12). B HBli<HeM yrny paeyHKB npaBeJleHbl 
A8HHLIC DOJIHLIX Ce'feHBi ,Itn.R paCCM8TpBB8CMOi rpynnw, 
rAe Kpasa.s: 1 npeAcTasn.s:eT pacqeyuwe JHa'fena.s: nonuwx 
ce'fCHHii: o6pa30B8HBJI COCT&BHOro Jl,llpa, a KpBB&JIIJ .. CyMMy 
p&ClfCTHbiX Ce'JCHBii C ylfeTOM 060BX MCX8HB3MOB pe&KIJ;HB. 
3KCDepBMCHT8JILHLie 388\.fCHBJI 0603H8"1CHLI TO'IK8MB, 

AHAJIH3 PE3YJlhTATOB IIO MET0/1Y HCKA)f(EHHhlX 
BOJIH 

14 3 16 .Lin• aHanu3a peaxnua N( He ,p) 0 uenonb30Banaeb 
nporpaMMa HB •3b1Ke <I>OPTPAH, Bbi'IBeJI•IOIIIB• JlH<!><PepeH
l.lB8JibHLIC CC'ICHBJI DO MeTO.llY 60pHOBCKOrO npB6JJB)I(eHBJI 
BCKa)l(eHHLIX BOJIH B npB6JJH>KeHBH HyJieBoro paJl,ByCa B3aH ~ 
MOJleiiCTBBJI B 6e3 CDHH~op6BTaJibHLIX CBJlBKaHanax. B paM~ 
xax Taxoro npa6nBlKeHB• ceqeHae peaxnaa A (a, b) B (a> b) 
3aDBCLIBaeTCJI 8 BB,Ile: 

da 2 J + 1 2 /1/ --cND2 8 l b (TN TNJT N J2a d{l 0 2JA + j L,S,J,T S,T A A B B L,SJ,T((3), 

r.ne 'L, S, J. T • op6aTaJJbHLIA MOMenT, cnau, nonuwA yrno· 
BOA MOMeHT B B30CDBH nepe,llaHHOI napbl HYKJlOHOB, 
j AT A ( N ) , j B T B ( N ) - enBH B B30eDBH /npOCKUBJI 

B3oenBHBY HB'IBJibHOro (l> B KOHe'IHOrO (B) JIJlep. 
D~ · KOHCTRHTR Hyneaoro pa,llByca ,lleiCTBBJI B e,llBHBURX 

104 M3B 2,PM 3 , npaBeJleHa B pa6oTe 121, D~ ~52, N- nepe
uopMaposoquwii: IPaKTOp, b l,T · KOHCTaHTa, npBBe.lleHHaJI 

14 

• 

B oCi3ope /8/ 
, a LSJT - napuaanbHOe JIB<!><PepeHnBanioHOe ce'leHae. 

BblpBll<eaue JlJI.I napuaan~oHoro .JIH<!><Pepeuuaan~oHoro ce
'ICBB.I aLSJT(8) B enyqae .JIBYXBYKJIOHBOi PCBKUBB Uepe• 
JlB'IB COBDB)IBeT C B~alKCHBeM JlJIR O)IHOHYKJIOHBOi nepe• 
JlB'IB /eM. pa6oTy 19 I e TeM OTJIB'IBeM, 'ITO B BHTerpBJibl 
nepexphiTB.I BMecTo OJlBO'IBCTB'IHOi <jlyuxuau Heo6XOJIBMo 
DO)IeTaBBTio JlBYX'IBeTuqHyro BOJIHOBYIO WYHKUHIO 3axuaqeu
uoi napbl U LSJ T ( r), HB3biBBeMyiO 06bi'IHO <jlopMil>aXTO• 
POM. ~JIJI ero BWqacneHBJI BCDOJib30Bancx MeTOJl., yK&3aH• 
Hbli B pa60Te /I 0/: 

ULSJT (r).; GNLSJTUNL(r), 
rJle 

G . •giB(yJT)<noN•L; •LJn
1

f
1 

n
2 

f
2

;•L>!lw NLSJT y 

Dpu 3TOM y oCi03HB'IaeT xou<jlurypauu10 nepeJlBHHoi 
DBpbl B KOBC'IHOM .IJlpe Y"((n 1 fdl• n2 f% j

2
)J, UNL(r)• 

pBJlBBnbHa.o <jlyuxua.o JlBHlKeuu• UCHTpa Mace nepe)lauuoi 
DBpbl B KOHe'IBOM Jl)lpe. ,LIJIJI ee Bbi'IBeneHBJI BCDOJI!o3YCTCJI 
UOTCBUBBJI rapMOBB'IeCKoro OeUBJIJIRTOpa, llapaMeTp 'IBC• 
TOTbl OCUBJIJI.ITOpa v Oope)leJIJIJieR )IBYMR enoco6aMB; 
a/v -1 •0,9AI/3 +0,7 B Ci/v-I•I,OIAI/3,83 KOTOPbiX nepBbli 
JIY'IWe ODBChiBBeT DOBeJlCHHe RJlCPBbiX paJlBYCOB B 3aBBCB• 
MOeTB OT A/11 /.HenpaBBJI!oHOe BeBMDTOTB'Ieexoe DOBC)ICHHe 
UNL BCDPBBJI.ICTe.l 3BMeHoi ee WYBKUBeiXaHxenR h L(jk r ) 
DPB r>Rm, r,11e PBJlBye eWBBBHBR Rm ODpCJleJIRCTC.I B3 yc
JIOBB.I BenpepbiBBOCTB noraps<jlMB'ICCKBX DpOB3BO)IHbiX, fla
paMeTp WYHKUBB Xauxen.o k onpe)leJIRCTCJI 3Bepraei eB.I3B -'4M<s 
naphl: k ·v 2 . Benaquua B( yJT),BXOJl.owu u onpe)le-1i 

JICHHe G NLST , HB3b1BBCTC.I cneKTpOeKODB'IeeKBM K034>cPB· 
UBCHTOM, Oua CO.JICPlKBT BB<jlOpMaUBro 0 eTpyxType HB'Ianb• 
HOro B KOHe'IBOro .l)lep. 

(A+2) l/2 . Ts 
B(yJT). f [~1 • (A) x ~ \sJT(r1 r2 )]J ~J 'E(B)dB. A ATA Y B B B 

BOJIBOBble WYHI<UBB eoeTo.ouui .IJlpa I<BcnopoJla, ueo6XOJIBMhle 
JlJIJI PBC'IeTa ll(yJ T), OpaJIBeio B3 paCioTbl l{yxepa B .Jip,/12/ 
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B KOTOpOI OHB p&CC\fBTblBAJIBCh DO MOJJ,eJIR o60JIO'IeK C OD • 
peneneuuwwa ocTaTo'IHWMR canawa a cxewe vt J T I cBHLopBTB, npase)leBHLili Blocnaa, noJJHLili yrnosoi wow eaT 
B B30CUBH/, npuqeW npoCTPBHCTBO KOH~BrypaUBli or~HB• 
qeao lp

112 
1 d 

512 
2s 

112 o6
1
'l;noqxawa c~epx ocTOBB 

1 
C. 

UocKOJILKY )Ina COCTOaHBS 0( ) 8 "2 ) • 9,85 M:JB/ 
B yKB3BHHOi pa60Te BOJJHOBBB ~yHKUBa He npHBe)leHB, BC• 
nonJo3oaanucJo 3Haqeua• B(y JT), s~o~qacneHBLie no aaa· 
JIOTB'IHOI MO,lteJIB C HeCKOJibKO OTJIB\f&IOUlBMBCI. W&Tp&'l• 
HLIWB 3JieWeHTBWB OCTBTOqHLIX CBJI B C yqeTOW lp312 ld312 
o6onoqeK. ,!{na OCTBJILHLIX COCTOKHBi p1 , p3 , p4 , p S KO· 
aeqaoro a)lpa 160 senuqaua B ( y J T) paccqaTLIBBnBCJo 
no B3nolKeHHOi s cTaTJoe Touaepna a XapJiufB/ cxewe, 
a ueo6xOJJ.BM&JI An• pac'leTa aonuoua• WYHKUBa KOHe'IHOro 
•JIPB 14N B OCHOBBOW COCTOKHBB BUTB 83 pa60TLI Bel· 
6euaaa a Jlp/21. Pe3ynJoTBTLI pacqeTa npaseJieHLI s •a6A. 3. 
BXO.D.JIW,Be B owpa)l(eHBe JJ,JIS a LSJT BCIC&>KeHHLI8 BOJIHLI 
aaxo.u.aTc• qacneuuww auTerpaposauaew: ypaaueuas Wpe • 
,o.aurepa no w:eTO.IlY .:Z,oxca·ryJJ.BBH& c onTa'lecxaw noTeu-
uaanow sana: 

U(r)='V (r)-'V(l+expx)-l -i('fi-4W _.!!__ )(l+expx ');-
1 

c D dx .. 

r11e 

(r-r Al/3) 
X = ..:.:__...!. 

a 
y 

·v (r)= zZe
2 

c 

z Ze2 

--zR2 
(3-

l/3 
x • = ( r- r w A ) 

a 
w 

npB r > R = r A 1/3 c c . 

,2 
-) 
R2 

c 

r ~ R c . 

Hcnon~~o3yeMwe a pacqeTe onTuqectcse napaMeTpbl npaae· 
.Q,eHbl B aa(iJt. J. 0HB B3JITbl JUUI BXO)lHOrO KaHaJia 83' pa6o • 
TLI /11/, )InA BLIXO)IHOrO • 83/2/, npaqeW rny6BHLI )leBCTBB • 
TeJibHOi B MHBMOI '18CTB npOTOHHOrO DOTeHU.B&Jia uai.Q.eHW 

16 

Ta~3. 

L J B(y JT) N .,Si;Tii" 

PI 0 I 8 <•210) = 0,043 0,(11 
8 (d 2t 0) = 0,028 35,4 0,046 
B(p! 1 OJ "" 0,582 0,582 

p3 0 I B(d 2t 0) II O,C6 92 O,I6 

p4 I 0 8(Sp00),. 0,5 I2,6 -0,5 
I B(Sp I 0) =0,567 0,56? 

Ps I 2 B{pd20) = 0,446 I4 -0,446 
3 2,3 ".(pdJO) ~ 0,8?2 0,8?2 -:r7 0 I B(s2 10l = 0,49 0,052 

8(d 2I 0) = 0,8 0,!45 0,085 
B(plto> .. 0,256 0,02? 

nyYew JIBBeiiuoli 3KCTpanonllllBB ax 3Haqeaainpa 18·32 M:JB 
K HBWBW 3HeprBliW. B COOTBeTCTBBB C )IBBHLIWB pa6or'13-l5/ 
3TO CnpaBe)lnBBO )Iiili napaWeTpOB )leiCTBBTenJoHOi q&CTH 
llOTeHJlB&na, o.z:iH&KO AJ]Jl MHBMOi "'&CTH MOryT B03HBKHYTb 
HeO~H03H8'1HOCTB, CBJ138HHWe C HeJIHHeiiHLIM y6hiB8HBeM 
W D , ,l{UJI BCCJle~OBAHBJI TOro, H&Cl<OJI&KO 'IYBCTBBTeJlbHa 

IPopwa a sena'faua pacC'IBTWBaeMoro ceqeHBJI ua B3Meueuae 
napaweTpos k, v B W 0 , 6wna npoae.u;euw pacqeTw c aae.n.e .. 
HaeM pa3JIB'IHLIX napaMeTpos W0 , k a v. Pe3yJILT&TLI 
pacqeToB npeJICTBIIJleHLI ua puc. 4, r11e cnnowuall xpaaaa 
ODBCLIBaeT Ce'leHBJI, JCOr~a 

W0 • 4,55 

npocToi 
nyHKTBP W

0
- 3,6 

k - 1,23 

k - 1,23 

2 v- 0,7 

2 v ~ 0,7 
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f.~ ... 

~ 

E •J~ 

..... 

p
3

, p
4 

,p
5 

,p
7 xone'luoro a,11pa. Kax ene,~~yeTH3 pa6oTw/2( aenonLayewaa npa pae'leTax wo,11eJJL l.lyxepa 6onee Ha,llelK· HO OIIBCWBaeT COCTOJIHBe OTPBit&TenLHOi 'leTHOCTB, 'leW DOJIOlKBTeJILBOli, ll03TOMy, o6paiJiaJJeL K B06A, 3, MLI e'IB• Taew na,llelKHO onpe,11eneaawwa aeJJH'IHHLI B ( y 1 T) ,IIJI.I rpynn p 4 a p 5 B nepeaopwapoaxy ee'leaaa M.l ,11pyrax rpynn DPOBO.ABM DO 3TBM npawepaN. 

Mw onpe~eJJBna qno.[trouoquwe" cnexrpocxonsqecxse K034>l!HI{HeHTLI yS( y 1 T) ,IIJI.I eOeTORHHli DOJIOlKHTeJILHOli 'leT· HOCTB, B3JIB ana p&C'IeTa 3TBX COCTORHBi nepeHOpMBpO• BO'IHYJO noeTOJIHHYJO N .!3 I epe.~~Hee N M.O p 4 a p 5 I. 3Ha'leHH.I K034>l!HIUieHTOB DPHBe,lleHLI B DOeJJe,IIHeN eTOJI61{e •a6A .3. Ha puc. 4 npe,lleTaBJienw TeopeTB'Ieexae yrnoawe paenpe,lleneuaa M• aeene,11yewwx rpynn npOTOHOB /ennow· awe xpaawe/ e npaae,lleHHLINH B Ta6nal{ax I a 3 napaweT· ' l ~""-. ·I l paws. .. .. +o 10 110 -

Puc. 4. CpaeHeHue pac'leBH••x Kpue••x yzAoe••x pacnpeoeAe· HUll OA.. zpynn npoBOHOB p 1 , p 3 , P 4 , P 5 , P 7 peaKIIUU 14 N(3He,p)l60 c3KcnepuMeHBaA•H•IMU. CnAOUlHWe Kpuewe • pac'le• no MHB. To'IKU Ha Kpueoll • 3KcnepuMeHBaA•H••e yzAoe••e pacnpeoeAeHu... e ~ro•op••x e••'~•eH eKAao Mexa· HU3MQ COC.Q6HOZO 11tJpa, paCC"'4U.bi80eMOZO no Meao0y Xay3epa· <Z>ew6axa. 

wTpax· 
DYHKTBP W D • 4,55 k • 1,14 2 v. 0,7 

TO'lKB w
0-4,55 k • 1,23 2v =0,67. 

Hl pacyuxa BBltHO, 'ITO ueoAH03HalfHOCTL sw6opa 3TBX napa· werpoa I '-IS~/ MaJIO BJIH.IeT Ha peaynLTaT pae'leTa. no· ene)lnee o6ner'laeT auaJIB3 pe3YJJLTaToB no MHB. B •a6A. 3 DPHBeAeHLI 3HalfeHRA nepeAaHHOrO op6BTanLHOrO MOMeHTa •1., eneua J, enexrpoexone'leexae Ko34>l!BIUIOHTLI B ( y J T ), BLI'IBeJieHHLie e DOMOIJILIO MO)IeJIB i.lyKepa B liP· /l
2
/ B ne • peuopwepoao'IHLie cjlaxropw N IIJill rpynn nporouoa p1 , 

18 

OECY)I{,l(EHHE PE3YJihTATOB 

PeaKIIU'" 14 
N( ~e, p4 )

16
0 *I Q • 7,12 M3B/ 

Ha 3xenepawenTaJJLHoro yrnoaoro paenpe,11eneuaa, npu· se.o;euuoro ua puc. 2, cne.Q.yeT, 'ITO nepe;:tauui.di MOMeHT paBeH ·L = 1, 3na'IHTeJILHOrO BKJia,lla ,11pyrax He'leTHLIX •L BeT. 3TO DPBBOAHT J< BLIBO.Q.y, 'tfTO B pe&KQBB, B OCHOBHOM, npoaexo.IIHT nepe,lla'la n-p napw B xoucjlarypai{HJO s-p.CnexT· poeKODH'IeeKHe pae'leTLI OpHBO,II.IT )( TaKONY lKe peayJILTa• Ty /eN. K034>1!. B(y 1T) B Ba6A. 3/. 3aweTHN, 'ITO C,lleJJaHHLie BLIBI>ALI enpaaeiiJIHBLI DPH OTeyTeTBHH HHTepcjle • peHI{BH ypoaaeli eocTaauoro .1,11pa. H xoT .o xpaaa.o aoa6ylK • AeHH.I M.l 3TOli rpyunw npoTOHOB so aeew .~~Hanaaoue aueprali aweeT nnaaawli wonoTonuo· aoapaeTaJOUI,Hli xapax· Tep, OJCOH'I&Ten.bHOe 3&K.niO"'eHBe 06 OTCYTCTBBB 3TOrO JIB• JleHHR e,lleJiaTL TPYIIHO B eaR3B e B3MeHeHHeM cjlOpMLI yr· noawx paenpe,11enenali e poeTOM aueprae. Kax BH,IIHO B3 puc. 4, pae'leTHLie B 3Kenep&MeHTaJJLHLie KpBBLie BNeJOT xa'leeTaeuuo o.ABHaKoBYJO cjlopwy npa 3ueprua E -3,95 M3B. llo3Towy eeTeeT&eHHO npe)IDOJIOlKBTL, 'ITO npawoli npol{ecc B3aHMO,IIeliCTBH.I NOlKeT &rpaTL npeo6JJa,llaiOIJIYIO POJIL JIBWL 
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npa E- 3,95 M3Bo He6onLwoli C.IIB&r pac'!eTsoro 3Ha'leHHB 
s cTopouy 6onLwax yrnos MO>KeT 6wTL orueceu 3a c'leT 
HeOnpe,tteneHHOCTB B Bbl6ope ODTBlJeCKBX nai>aMeTpOB BXO,lt• 
uoro KaHana s o6nacTH >Seprsli 3-4 M3Bo 

14 3 16 PeaK~UJi N( He ,p
5

) 0 * I Q3 8,87 M3BI 

Kax yxa3h1Banocb B §2, yrnoaoe pacrtpe.neneuae rpynnw 
MO>KCT 6b1Tb ODHCaHO CYMMOii BKJia)lOB MCXaHB3MR COCTaB· 

uoro RJl.pa a npKMoro npou.ecca aJaBMOAeiicrsaa. H3 cnexT· 
pOCKOOB'ICCKBX paC\fCTOB /CM. ma6A. 3/ CJlC,IJ.YCT, \ITO 

nepe)la'la n-p ·napbl OpOHCXOIIHT B (p 1; 2 d 5; 2 ) KOH!jiHry• 
pau,aw, KOTOpaR no npaaanaM or6opa )lonycKaeT cne.nyw-
11\He· CO"tCTRHBJI nepe.Q.aHHhlX MOMCHTOB: l s 1 , j =2 , B 

·L=3, ] =2 ,] =3o HcnonL3oBauae nux 3Ha'leHaii /KaK BHAHO 
HJ puc. 3/ npuBO.IlHT x xopoweMy cornacuro c JKcnepsMeu
TaJihHblMH yrJIOBblMH pacnpe.D.eneHHJIMH. 0TMCTBM, O.llHRKO, 

tfTO DpB yrnaX, 60JibWBX 120° , 3KCDCp8MCHTaJibHOC Cet.te .. 

uue aMeer RpKo swpa>Keuuyro auaJorponHIO, xoropylO TPY.D.HO 
onacaTb MexaHB3MOM npocroro cpwsa. 

14 (3 )16 
PeaK~UJi N He ,p 1,2 0 * IQ=6,05 - 6,13 M3BI 

,L(JIJI rpynnhl p
1
,a3·3a HeB03M0)1(HOCTB 3HepreTB1JeCKOrO 

pa3peweuas rpynn p1 a p2 , xonat~ecTaeuuoe BbiAeneuae 
BKJia,ll,a COCTABHOro JlApa CMbiCJia ue BMeeT. 

ITp& yrnax, 6onbWHX 60°, BKDBA p 2 B rpynny p1 2 .110· 
MHHHpyeT. HMeeT CMbiCJl nposeCTB /'ITO B 6b1Jl0 C.Q.e'JiaHO/ 
nonyxonaqecTseuuwii auana3 npu yrnax, MeHDWBX 60 °, 
n:~e B3 yrnosoro pacnpe,D.eneuus 6blna BblAeneua ero a3o· 
TponuaJl qacTb c cet~euaeM, paBHblM -0,4 M6/cp. 3To 
,D.ano BOlMO>KHOCTb Bbl.D.enaTb lJACTb yrnosoro pacnpenene· 
HBJI, QTBelfaiOU(ero npsMOMY npoueccy .D.JIR rpynnhl p1 , no· 
CKODbKY npaBHDO OT6opa ( L = 0) O,IIH03Ha'IHO yKa3LIBReT Ha 
,IIOMHHHPYIOIUllli BKUaA 3TOrO COCTORHHR ( J ~ = 0+) npH 
wanbiX yrnaxo Ana rpynnbl p1 - J U. 0 + ·L. 0 a 2 , .llnR 
r~ynnbl p

2 
- J ~ = 3- H L. I ,3o AnR cocTORHHR RAPB 

l 0, COOTBeTCTBYIO~ero rpynne pI , BOJlHOBaR ¢lyHKUHJl 
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wo,11ena o6ono'leK .1snaeTca cynepno3auaeii (Op-Oh) a(4p-4h) 
KOMDOSeSTo KoMDOSeSTa (Op-Oh) COOTBeTCTByeT Oepe· 
,11a'!e oapbl s 1 s ·cocToasas sa Kosljlsrypausro (lp112 )2o 
KowooseaTa (4p- 4h) cooTBeTcTsyeT nepe,lla'le napbl s 
2s·C.OCTO.ISHB sa KOS!jlsrypaUSB (ldS/2 )2 S (2sl/ )2 o 
BKUB,II B Ce'!eSBe peaKUBB 2s • COCTOBHBB nepe,11assoi DB· 
pbl B CpC,llHeM Ha DOpJI,D.OK 60JibWe BKJia.z:r.a ls ·COCTOJIHBJI, 
003TOMY KO>IjlljlauseSTbl B(s 2 ,1,0) s B(d2 ,l,O),c 1<0" 
TOPWMB 2 S- COCTO.&HBe BXO,ltBT B Bblpa>KeHBe AJIJl Ce'leHBJl, 
arpHIOT ropa3AO 6onee cylUeCTsensyro ponb, 'lew B (p 2,1,0) o 

B csa3a c JTBM npa auana3e 3KcnepaweuTanLuwx ,u:auuwx 
sa,llelKsaa ouesKa sena'IHHLI B(p2 , I ,0) 3aTpy,~~senao KaK 
BHAHO 83 •a6A. 3 /CM. 3HalJeHae N 8 COOTHOWeHBe Me>K,D.y 
B s yS I, xo>ljlljlsuaenTLI B( y J T) MO.IIeDbiO 3RHSJKeHbl 
no'ITS a .liRa pa3a, nps'lew pacxOlK.IIenae welKJiy B H v~ 
ropa3.rtO 6on&we scex B03MO>KHblX ueo.D.H03HalJHOCTei, noss
JIJIJOUUIXCJI npa swqacneuaa ce'leHBJl. O,ttuaxo yxa:Jauuoe 
paCXOlKJteHBe MO>KCT 6b1Tb OTHeCeHO 3a C,,T HeTOlJHOCTB 
BOJIHOBOi li»YHKUBB OCHOBHOrO COCTO.RHHJI . N, B3JlTOii 83 
pa6orw 121. Dpoae.a.euuwe pacqeTbl, uanpaMep, AAlOT .[Vl.R 
uee swpa>Keuae 

<!>(14N)-Oo957p 2 +0o2d 2 +0o2ls 2 

H UpS HCUODb30BBHHH 3TOli ljlySKUHH ,IIUR B(y JT) DOUY'IBeM 
3Ha'leuas, B 1,8 pa3a npesblW810utHe yr, 0TMeTBM, 'ITO 
npe.rtnono>Keuae o npRMOM Mexaua3Me cnpaae,[J,JIHBO s.u.uana-
30He 2,8 - 3,5 M3B, Tal< KaJ< npa yrnax 6Cf' r.11e npoBO.IIST· 

' CJI auana3, xapaxTep yrnosoro pacnpe.n;eneuas KalJ.ecTseuuo 
ue MeHJieT csoi sa.u.. 

14 3 16 
PeaK~UJi N ( He ,p 3) 0 * I Q = 6,92 M3BI 

Yrnoable pacnpe,11eneHHR rpynnbl p3 npuae,11esbl TRKlKe 
B pa6oTe / 2/ o 0,11HaKO HX ljlopMbl He,IIOCTyOHbl )InS BSBJIB3B 
no MHB. 8 ycnoBBJIX uawero JKcnepaMeura JTOT auana3 
MOlKeT 6b1Tb npose,lleH npH >Hepr&H 2,88 M:JB, DOCI<OllbKY 
np& 6onee BLICOKSX >sepr&ax ljlopwa yrnosblx pacnpe,11ene • 
HSli sweeT CDOlKHbiB xapaKTepo ITps asans3e HCDOllb30BR· 
nSCb BOUSOBble ljlySKUHH R,llpa 160, BlRTble 83 pa60Tbl 
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QylCepa /I 2/. Pac'leT npasop;aT lC TOMY, 'ITO OT HYJJJl OTJJB· 
'leH nawb Ko3<!>4>HliBeHT B ( d 2 ,1, 0) = 0,06, KOTopwi lj>opMa-
pyeTC.R 3a C'leT (4p_:4h) KOHij>HrypaliBH d 4 (2,0,2) • CpaB· 
HeHae npaae,lleHHLIX B •a6A. 3 3Ha'leHai B ( y J T) a fS 
rOBOPHT JIH60 0 3aHHlKeHHH BKJla,lla (4p-4h) KOHij>HrypaliHH, 
JIH60 0 HeTO'IHOCTH BOJIHOBOi lj>yHKIIHH I 4N /DpJIMOi npo· 
11ecc nepe,lla'IH n-p napw H,lleT 3a c'!eT (4p-4h) KoMno· 
HeHTLI BOJIHOBOii lj>yHKIIHH 16 0 /. )lo HaCTOJIJllero 3aKJDO• 
qeuaJl npep;nonaranocb, 'ITO Ja nepexop; n-p napw B oc· 
HOBHOM OTBeTCTBeHHa ( 2 p- 2 h) KOMDOHeHTa BOJIHOBOi 
lj>yHKIIBB. Mw npeae6perna BKJia,lloM •L =2, TaK KaK ce<JeHae 
B 3TOM cnyqae Ha ADa DOPJlAKa MCHbWe CJly'laJl, KOrp;a·l:JJ. 

PeaKijU.< 14 N ( 3 He ,p
7 

) 160 * IQ=9,87M3B/ 

AHaJJB3 nposop;anca auanora'luo cny'laiO p 5 . Pac'leT 
no MHB noKa3aJI, 'ITO npu E < 3,21 a E > 3,73 M3B 
Ha6JJIOA8eTCJl 38MeTHblit BKJJaA JJ.pyrax MexaHB3MOB peaKUBB 
/aanpHMep, B03MOlKHa BHTeplj>epeHIIH-" pe3oHaHcoa/. H3 
aap;a yrnoawx pacnpep;eneaaA cneJJ.yeT, 'ITO uaa6onee 6na· 
ronpBJITHaR 06JJaCTb /B CMblCJJe OTCYTCTBBJI ;:tpyrHX Mexa· 
HB3MOB/ HaxO,IIBTC.R B BHTepBane 3,21· 3,53 M3B, ,IIJI.R 
ICOTopoit B DpOBOABTCJI auaJJB3. B COOTBCTCTBBB CO CDCKTPO& 
CKODH'ICCICBMB paC'IeTaMB nepeJJ.aqa n-p·napbl DpOHCXOJlBT 
B (2s 1/2 )2, (I d 512 )2 B (lp 112 ) 2 ·KoHij>srypaliBB. TaK lKe KaK 
a a cny'lae c rpynnoii p 1 , BKna,11 (1p

112
) ·Koalj>arypaliHH 

p;aeT M8JJYIO nonpaBKY K CC\feHBIO B, CJJCAOBaTCJlbHO, 3Ha· 
<Jeuae B(y JT) IIJl-" noli Koalj>arypali&H npaKT&'IeCKH He 
snaxeT ua sena'IHHY JJ.B4H!Jepeuu,aanLuoro ceqeuaa. KaK 
BHJlHO B3 puc . • ua6JJIOJJ.aeTcJl xopowee cornacae no cpopMe 
pacqeTuoro p;a4H!Jepeuu,aanLuoro ce\feHHJl c 3KcnepaMeH • 
TaJJLHLIM, op;uaKo JHa'leuae N =0,145 yKaJLIBaeT ua TO, 
'ITO cneKTpocKons'!ecKue K03<!>4>BliBeHTbl B ()' J T) 3aawwe
Hbl, DpBMCpHO, B 10 pa3. 3TO rOBOpHT 0 TOM, lfTO DpH 
pac<JeTe B ( y J T) 6wn 3aBLIWeH BKJia,ll ( 2p -2 h) KOHij>Hry
pa11Bi B BOHHOBYIO lj>yHKIIBIO COCTOBHB.R 16 0. )lnB Toro 
'IT06W DOJJY\fBTb CDCKTpOCKODHqeCKHC K03~BU,HCHTLI yS , 
npuae,lleHHLie a •a6A. 3 /nocne.IIHHii cTon6ell/, aeo6xo.IIHMO 
yaeJIH'IBTb BKJia,ll ( 4p- 4 h) KOHij>HrypaliBB H 3Ha'IHTeJibHO 
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yMeHbWHTio BKJla,ll (2 p-2 h) KOHij>arypaliBi B BOJIHOBYIO lj>yHK • 
IIHIO 

160, H3BeCTHO, 'ITO COCTO.RHHe 16 0 DOJIOlKHTeJlloHOH 
'ICTHOCTB, K xoropwu OTHOCJlTCJl rpynnw p

5
, 17, JIBJJJleTcx 

cynepD03HliHei (0p-0h),(2p-2h) H (4p-4h) KOHij>arypaliHi H, 
KaK CJie,llyeT 83 pa60T r21, MO,IIeJib 060JIO'IeK 3aBwwaeT 
HKJla,ll B BOJIHOBYIO lj>yHKIIHIO (2p-2 h) KOHij>HrypaliHii, a BKJia,ll 
(4p-·4h) 3aHHlKaeT. flony'leHHLie HaMH pe3yJIJoTaTbl DO,II· 
TBeplK,IIaiOT 3TOT BbiBO,II. 

ABTOpbl BbiHOCJIT rny6oKyro 6naro,[lapHOCTio r. 3repy 
3a npoae,11eaae pac<JeTOB aoJIHoawx lj>yHKIIHii, a TaKlKe 
C.JI.rony6eay a M.B.CaaeHKflBOi 3a noMOUIJo a pa6oTe. 
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