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38!1ll'IT8. ,llHCCBpT8Ullll COCTOl'ITCfl 11 " _____ 1976 r. 
Ha 3ace,naHl'!l'I cneu11aJil'l3l'lpoBaHHoro Ytiettoro coBeTa K-56 Jla6opa
Topnl'I TeopeTl'!t18CKOtt q>l'l31'1Kll 06'be,llHH8HHOrO l'IHCTl'ITyTa irnepH1!X 
l'ICCJie.llOB8Hl'lii\ r. ]i.y6Ha MOCKOBCKO!t o6JiaC Tl'!. 

C ,lll'ICCepT8UHeij l,IOllll!O 03H8!COMl'IT:&Cff B 61'J6Jil'JOTeKe 

06'Ii8,lll'IHeHHOro UHCTl'ITyTa ff.llepHb!X l'ICCJI8,ll0B8Hl'ltt. 

Y11e1111ii\ ceKpeTapn CoBeTa 
Katt.nn.naT WH3l'IKD-MaTeMaTn11ecKnx HayK 
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B 1964 rO,lly BnepBble YAaJIDCh ocymeCTBl'ITh 3KCnepl'!M6HTbl 

no Bb!OllBaHllD HYKJIOHOB ll3 R,llep YJihTpapeJIHTllBllCTCKl'IMH 3JI6KTpO

H&ll/l/. Ilpl'I yCJIOBl'll'I O,llHOBpeMeHHOiil perHCTpaulll'I pacceHHHOro 

3JI6KTpOHa l'I BU0llBaeMOiil 'laCTHUbl B pea.KUHR 
12C (e,e'p) 0HJIH H3-

M6p6Hbl d~o -ce11eHHH l'I nony11eHH ,llaHHue oo aHeprHHX OT,lle

neHl'!H HYKJIOHOB l'I llll'lpHHe oOpa3Ylllll'IXCff ~HpOtIHblX pesOHaHCOB. 

laJihHeiillliHe reopeTH'leCKl'!e H 3KCnepl'!M6HTa.JlhHHe HCCJI6,ll0BaHHff 

TaKl'IX peaKunn/2- 51 nOKa3aJil'I, 'ITO c HX nouomhD MOEHO ycnelllHO 

l'l3y'laTh l'IMIIYJihCHOe pacnpe,lleJieHHe HYKJIOHOB B R,llpe H CBOiilCTBa 

rnyOOKl'IX ,llblpO'lHb!X COCTOffHlliil, B qaCTHOCTH,
0

llX 3HeprHD H llillpll

Hy. 

K HaCTOHmeuy Bp6!.!6HH HaKOnJieH OOJihlliOlt 3KCn.epHM6HTaJihHHli 

Marepnan no <e,e'p) -peaKUHHM Ha rpynne nerx:11x H" cpe,llHl'IX 
~L . .9 ~2 21 ~o 

R.J4ep i , &e , C , At , Ca. n AP•, BKJI!ltiaD!llHH KaK AaH-

Hue 3KCnepl'!M6HTOB Ha COBna,lleHne1I,4-B/ no yrJIOBW pacnpe,lle

JI6HHSI11 BblOI!BaeMblX npOTOHOB, cneKTpaM B030y~eHl'!fi OCTaTO'l:HblX 

R.J4ep, I!3MepeHHblM B pa3JII!'lHblX KI!HeMaTl'!'leCKHX ycnOBHHX, TaK 

n oonee npocrue - no atteprerutieCKHM cneKrpau pacceHHHb!X 

3JI6KTp0HOB (Hanp.,/9/). 

TeopeTl'!'leCKl'liil aHaJill3 sroro uarepnana noxasi.Baer, tITO 

ncnOJih30BaHHe 3,ll6Ch HaHOOJiee npOCTblX reopeTHtieCKl'IX MeTO,llOB -

OOpHOBCKOro npl'l0JIHlit6Hl'lff C npHM6H6Hl'l6M 000JIOtI6tIHOlt (qacro H 

O,llHOtiaCil'ltIHOiil) M0,ll6Jil'I ,llblpO'lHblX COCTOHHl'llt - ,llaer CJIHIIIKOM 

Ohe~1u.1eoowi -11HC'lffl1T 
otpnux ntt.llenoooBDl 

~EiJ"r./iOTEKA 



rpyOue, a HHOr,n;a H npOTHBOpeqHBUe pesynhTaTu. Ta.Kail CHTYar:tl:!il 

~O(a_ cnoll:HnacL npH aHanHse ,n;aHHlilX Ce,e'p> -peaxnHu Ha ~pe 

HTMhilHCKOR/4, 5/ H ilnOHCKOR/6/ rpynn: nepBail rpynna ,n;aBana 

~nil sHeprHH 1s -ooonoqKH sHaqeHHe 80 MsB, a BTOpail - 55-60 MsB. 

HsBeCTHU H ,n;pyrue Tpy,n;HOCTH HHTepnpeTanHH. HanpHMep, 3HeprHil 

rnyOOKHX ypOBHeR y,r.e B Cpe,n;HHX ~pax OKa3UBaeTCil OOnhWe rny

OHHU ilMl,I, oOuqHO ucnonLsyeMoR B pacqeTax no ooonoqeqHoR MO

,n;enH, a mHpuHa CYl!leCTBeHHO npeBumaeT sHepreTHqecKoe paspewe

HHe no sHepriu. 3TH 1:1 p~ ,n;pyrHx npooneM, BO3HHKaDil1HX npH 

npoBe,n;eHHH ,n;eTanhHOrO KOnHqeCTBeHHOro aHMH3a )(af!Hl:,IX 3KCne

PHMeHTa, TpeOyDT COBepweHCTBOBaHHil Tp8,ll;HnHOHHllX TeopeTHqe-

CKHX no,n;xo,n;OB K CTpyKTypHOR qaCTH 38,ll;aqH. 

C 3TOR nenhD B AHCCepTanHH paCCMaTpHBaeTCil HOBUR nOAXO,n;, 

OCHOBaHHUR Ha MHOroqaCTHqHOR TeOpHH, C~OpMyneyOBaHHOR B pa-

00Tax/IO-I21. ITpHMeHeHHe noneBWC MeTO,n;OB ~03BOnileT yqeCTh 

BnHilHHe )(HHa.MHqecKHX KOppenillU{R B CHCTeMe HyKnOHOB, qTO B 

KOHeqHOM HTOre npHBO,n;HT K OO~ilCHeHHD OOHapy,r.eHHllX B 3KCnepH

MeHTe ocoOeHHOCTeR B cneKTpax ,n;upoqHllX BO3Oyllt,l{eHHR. 3TO ,n;aeT 

BO3MOEHOCTh HCCJie,n;OBaTh T8.IO!te pOJih KOppeJiilUHOHHHX 3~eKTOB 

B d25 - ceqeHHilX B OOJiaCTH KBa3HynpyrHx nHKOB • . 

lpyron B8lltHOR 38,ll;aqeR, CBi13aHHOR C nOBUWeHHeM TOqHOCTH 

1:!HTepnpeTanHH 3KCnepuMeHTa, ilBnileTCil HCCJie,n;OBaHHe p~a BO

npoCOB MeXaHH3Ma (e,e'p) -peaxnufl, B qaCTHOCTH, paspaOOTKa 

ueTO)(OB yqeTa HCKaxeHHR npOTOHHWC H 3JieKTpOHHWC BOJIH. BJIHH

HHe HCKaxeHHfl npOTOHHliX BOJIH Ha xapaKTep yrJIOBllX pacnpe,n;e

neHHR usyqeHO )(OCTaTOqHO nOApOOHO, B TO xe Bpeua HCKaxeHHe 

3JieKTpOHHHX BOnHOBl:,IX ~YHKnHR ,n;o CHX nop npaKTHqeCKH He HCCJie

AOBanocL. B ,n;uccepTanHH paspaOaTHBaexca M8TOA yqeTa TaKHX 
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llCKcljj(eHuR, OCHOBaHHUtt Ha BhICOK03Hepren1qeCKOM npllOJll:!Jn:eHlrn, 

( E ,, V, Kn..,,, i) , KOTopoe B 38,l(aqax: ynpyroro pacceaHua aneKT

pOHOB xopowo cedil onpaB,n;hIBaeT/IJ/. ITpOBO,l(IITCil pacqeT COOT

BeTCTBYIOll11:!X aqxjleKTOB, B03HHKaIOI!1HX B d" o -ceqeH1:1ax Knaan

ynpyroro BhldHBaHl:!il npOTOHOB. 

nncceptan1:1a cocTOl:!T us BBe,neHna, qeThlpex rJiaB, 3aKJIIOqe

Hna, npHJI0J!{8Hl:!R H CITl:!CKa JIHTepaTypu. 

ITepBaa rnaBa - BBO,n;Haa, B Hell paCCMaTpHBaeTCil ITOCTaHOBKa 

(e,e' p) -3KCnepnMeHTOB ll COBpeMeHHOe COCTOilHHe 3KCnep1:1MeHTaJih

HhIX HCCJie,n;OBaHHtt. Odc~aIOTCil TP8,l\l:!UHOHHhle Teopen1qecK1:1e 

cxeMbl aHaJIH3a )(aHHhIX no (e,e'p) -peaKUHSIM, B KOTOphIX ceqeHHe 

d#6 paCCMaTpl:!BaeTCil B nepBOM nopa,n;Ke dOpHOBCKOro npndJil:!J.(8-

Hl:!il no 3JieKTpOMarHHTHOMY B38Y.MO,nellCTBll!O 3Jier:TpOHa C a,nepHLIM 

rrpOTOHOM H HMeeT BH,n: 

d116' - K i< ➔ ~ (do) R .. ~ 
dc

1
d.2

1
dcpd12p - ( 1 ' K'2 ,Pl d.Jl. o (E,P,<t,), 

(I) 

r,n;e· K(~). - !AHOlKHTeJih, OITHChlBaFJII1Hll yKa3aHHoe B3a111.10,ne1JcT-

➔ ➔ .., 

BHe, K1 l K2 H p - HJ,myJihChI 3JieKTpOHa ,n;o I:! IIOCJie paccea-

;,: ➔ -, 
mm rrpOTOHa B HerrpephIBHOM crreKTpe, 'y: Kj. - K2 l a 

E:.==E1-Ei-T,, 'J!, - KHHeTWJeCKaa 3Heprirn Bhldl1TOro 

rrpoTOHa. Bea nttrJJop1mu11a o a,n;pe "cocpe,noTo•ieHa" B (;iy1U;1u:11 R , 
om1Ch!BaKJII1en ~epHh!e rrepexo,1<u: 

R (E, P,q,) =LA,,(~) P, (p,q,), 
y 

(2) 

r,ne Ay (t.) m.ieeT c1.mcn BepOi1THOCT11 OdHapyr.mTh rrpoTOH c 

:JHepr11en CBi1311 e B COCTOilHHI:! 'I>: lntJ , a 

3 



P ,/ ~ 1 r ., ..... ne:: Jc.°\Qt,.u·.t,;;- J lfnt..,<r>½p <r>eiq.r drj2 (J) 

eCTb 11HCKa.JKeHHOe" :V.MIIYJibCHOe pacnpe,lleJieHHe B COCTOHHHH £n(J 

( <£ot1<1 - BOJIHOBaH cpyHKUHH 3TOrO COCTOHHHH, J-, - BOJIHOBaH 

cpyHKUHH npo:roHa B HenpepHBHOM cneK:rpe). B O,llHO'laCTH'lHOtt 

MO,I;;8JIH 

Av ::: S (E-E.~), ( 4) 

r,lle c... - 3HeprHH COCTOHHHH. B peaJibHOR xe cn:ryaUHH npn 

,llOCTaTO'lHO ClOJibllU!X 3HeprHHX B030YJK.IleHHH, KOr,lla B03HHKaeT 

B3allMO,lleilCTBHe C HenpepHBHW cneK:rpoM, ,llllpO'lHIJe COCTOHHHH 

OKa3HBa.DTCH ,llOBOJibHO CHJibHO C,llBHHyTHMH no 3HeprHH no cpaBHe

HHD C O,llHO'laCTH'lHHM cneKTpOM H HM8DT KOH8'lHYD n, KaK noxa-

31JBae:r 3KCnepHM8HT, ,llOBOJlbHO ClOJibillYD WHPHHy. BllHCHeHHD H3-

d" . M8H8Hl!R B O -Ce'leHHHX, K KOTOpHM npHBO,llJIT 3TH 3cpcp8KTH, 

noCBHmeHa CJie,llYDWWI, BTOPWI rJiaBa ,lll!CCepTaUHH. 

B Hett H3JiaranTCH OCHOBH!Je H,ll8H H pe3yJILTaTIJ M8TO,lla 

pemeHHH MHOroqaCTH'lHOR 38,lta'lH Ha OCHOBe :reopnll cpyHKUHll 

rpnHa, r,lle y,llaeTCH yc:raHOBHTL TaKl!8 CBOllCTBa Cp8,llHero IlOJIH, 

Ka.K 3aBHCHMOCTb ero OT 3HeprHH H KOMilJieKCHOCTL. IlpHBO,llHTCH 

OCHOBHOe ypaBH8HHe, onpe,ll8JIHDW88 nOB8,ll8HH8 ,llllpO'lHOro COCTOH

HHH B H,llpe, H3 KO:roporo BIJClHT 0,lll!H 113 HyKJIOHOB: 

( T,. -1- M(x,a)}-f:fJ. (x,E> = EJ.{E)<.f}(",E). (5) 

BXO,llHWHR B (5) KOMIIJ18KCH!Jll onepa:rop J1. nrpae:r pOJIL HOBOrO 

oooomeHHOro ,llHHaMH'l8CKOrO no:reHUHaJia. no CBOeMy (pH3H'l8CKOyY 

CMIJCJIY OH 3KBHBaJI8HT8H MaCCOBOMY onepa:ropy TeOpHH nOJIH H 
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onpe.11enne:r BCeB03!!0lKHIJe B3aHl!O.Jl8MCTBilll qaC~l!UlJ l!Jll1 ,llllpKll 

C H,l\pOM. MaTpll'lHIJH :rneueH:r (f J. (x), lv!OlKHO pacc,m:rp11BaTb KaK 

aMilJ!HTY.llY BepOHTHOCTl! HaRTll B OCHOBHOM COCTOHHHH 0,llHH HyK

JIOH B OKpeCTHOCTl! TO'lKll X' a OCTaJibHIJe - B HeKOTOpOM COCTOH

Hllll H,llpa 11s (A-I) HyKJIOHOB. naJiee nccne.11yro:rca perueH11H ypan

HeHHH (5) Ha OCHOBe ¢eHOMeHQJIOrH'l8CKOro ,lll1Hal!H'l8CKOrO no

TeHUHaJia, B KOTOpOM HBHO BIJ,ll8JieHa saBl!CJ,JMOCTL OT 3Heprim 

.M (x,E) "Ycx.l • F'(E) + i .M. (El . (6) 

Yc:raaaBJil!BaeTCH CBH3b ero MHl!MOR qaCTH C OilTl!'leCKl!M IlOTeH

UHaJIOM B3aHM0,ll8HCTBHH qaCTl!U C H,llpaMll) KOTOpun MOlKHO onpe.11e

Jll!Tb 113 COOTBeTCTByrom11x 3KCnepmrnHTOB no ynpyroMy pacceSIHl!IO 

npOTOHOB. YpaBHeHlle (5) onpe.11enHeT KOl!IlJieKCHIJe coClcTBeHHble 

3Ha'leHl!H 3Heprn11 £ J. (E) = E> (f.) + i./1. r;.ct). TaKl!M OClpa30M, CBH3b 

O,llHOKBa311,llb!pO'lHOro B03ClYJK,ll8Hl!H C .llPYrHMll CTeneHHMH CBOClO,llbl 

npl!BO,llHT K TOMy, 'lTO (4) :rpaHccpopMllpyeTcH CJ1e.11yrom11M 0Clpaso1v1: 

A-1 < E.) -=> 
r., ci.J 

(l:-6,,(!c))2 + r;(f.)/1{ 
(7) 

r.11e rv - IlOJIJillHPl!Ha Hec:rau110HapHoro ypOBHH, 3Hepr11a KOTO

poro onpe.11eJIHeTCH .11ettCTBl!TeJibHIJMll KOpHHMH ypaBHeHl!H t~ (e.) = E. • 

UTaK, 

I) ll3-3a nOHBJieHHH pesOHa.HCHb!X MH0lltl!T8Jiett Ce'leHHe (I) 

npnoClpe:raeT cpOpMy pa.11a Ha.KJ!a,D;b!BaromllXCR nl!KOBj 

2) BeJil!'lHHIJ cJ., ~~ 11 r). cyrueCTBeHHO saBHCHT OT 3Heprn11 

B03ClYJK,lleHl!R H,llpa, Il03TOMY (jJOpMa Ill!KOB OKa3b!BaeTCR 

.11ecpopM11pOBaHHOil. 

B :non lKe rJiaBe ,llaH pH,ll MeTO,llH'leCKl!X paC'leTOB. Hccn~

.11yeTCR perueHHe ypaBHeHHR hipe.l(HHrepa C ,lll!HaMl!'leCKHM no:remu,1a-
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nOM H npocne~HBaeTCR PR.ll KaqeCTBeHHUX sqxpeKTOB, CBR3a.IIHUX 

c "yrnydneHHeM" noreHnHana, onpe)ienReMim <f>YHK~e.0 fi'(c) • 

.l{anee Ha o'CHOBe )iHH&mqecKOro noreHUHana C BY.!iC-CaKCOHOBCK0.0 

PBJIHMI,H0.0 3aBHCf;MOCTI,D npOBO)iRTCR pacqeru yrnOBl,IX pacnpe

,neneHH.0 H cneKTpOB B03dyiK,neHHR ocraTOqHl,IX R,llep B (e,e'p) -peaK

QHRX H CpaBHeHHe C 3KCnepHMeHTMI,HWH ,Ita.I!HllMH. IlOKa3aHO, qro 

"pa3Ma3llBaHHe" COCTORHH.0 KOHeqHoro R,llpa H yqeT 3aBHCHMOCTH 

noreHQHana or sHeprHH noaBOnRDT nonyqHTb xopomee cornacHe 

paccMaTpHBaeMUX dJ{6" -ceqeHH.0 c Hadnil,llaeMwH H npHBO)iRT K 

PR.llY HOBl,IX <pH3HqeCKHX cne)iCTBH.0115- 1~1. TaK, yrnOBOe pacnpe

)ieneHHe BlldHrllX npOTOHOB, H3MepReMOe npH nepe,liaHH0.0 3HeprHH 

e-s~, HenI,3R npRMO OTO~eCTBnRTI, C HWiyn1,CHl,IM pacnpe)iene

HHeM B 3T0.0 'V -odonOqKe. Ha CaMOM )iene OHH npe,liCTaBnRD:r 

codo.0 cynepnoaHQHD HWiyn1,CHllX pacnpe)ieneHH.0 B paanHqHllX co

c:roRHHRX C BeCaMH' onpe)ienReMlil!H HX illHpHH0.0/l5/. 3:ro n03BO

nRe:r paapeillHTI, BOnpoc "HeCOOTBe:rCTBHR 11 3KCnepHMeHTMI,Hl,IX 

,Ita.I!Hl,IX/4,51 H/6/ no nono~eHHD HaHdonee rnydOKO nOKMH30BaH

Hl,IX ypOBHei1 B "'
0ca. /l6/. Ila OCHOBe HCnon1,ayeuo.0 MO)ienH y,lia

e:rCR Ta.Kl!Ce cornac0Ba:r1, PR.ll .!iaHHllX no ynpyroMy H KBaaHynpyrouy 
~o 

pacceRHHD 3neKTpOHOB Bl,ICOKHX 3HeprH.0 Ha R,llpe (.a_ 1 q:ro He-

B03M0XHO c,nena:r1, B paMKax npoc:re.Amnx nO)iXO)iOB /lBI. 

Tpe:ri,R rnaBa )iHCCep:raQHH nOCBRnteHa pa3padOTKe Me:ro,na 

yqe:ra HCK8.liCeHHR 3neK:rpOHHl,IX BOnH B KynOHOBCKOM none R,llpa 

H aHMH3Y 

'OCa. (e,e'p) 

. d• BnHRHHR 3THX HCK~eHHR Ha Cf -ceqeHHR peaKQHH 

/lB-l9I. Mero.Ii HMeer PR.ll npeHMymecrB no cpaBHe-' 

HHD C npRMl,IM qHCneHHl,IM pemeHHeM ypaBHeHHil .l{HpaKa. Cyr1, ero 

C~C:rOHT B TOM, qro B aunnHTy)ie peaKQHH BMeCTO nnOCKHX BOnH 

BllCTynanr BOnHOBlle <f>YHKQHH 3neKTpOHOB, aMnnHTy)ia H <pa3a 
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KOTOpllX HCK8.liCeHl,I pacceHBaDIIIHM none!.! R,llpa. ~TO npHBO)iHT K aa

MeHe e't~ B (J) Ha <j)yHKUHD 

1.r~T,r ... uli!..,z:1>(~) 
rt r i -= <J (r) e. (8) 

B ,liHCCepTaQHH Ha.0)ieH RBHllR BH)i <l! H ~ )inH cnyqaR 

KBa3Hynpyroro pacceRHHR, KOr)ia Ke, Ke', H nonyqeHo coo:r

BeTCTBYnntee BhlpaxeHHe ,11;nR aMnnHry,11;1,1 (e,e'p) -peaKUHH. Ha OCHOBe 

npe)inoxeHH0.0 MeTO,D;HKH noKa3llBaercR, qro B cnyqae peaKUHH 
J{O Ca. (e.e'pJ yqer HCKax·eHHII 3neKTPOHHllX BOnHOBUX <j)yHKQHR 

H31.!eHReT ceqeHHe Ha 10-2Ull. EcTeCTBeHHO, q:ro ,11;n1I donee THEe

nux R,llep 3TOT 3<p<peKT B03pacTeT. B 3TO~ xe rnaBe HCCne)iyeTCH 

BnHHHHe onTHqeCKOro HCKaxeHHR HyKnOH_HOR BOnHl,I Ha xapa.K:rep 

ceqeHnil dho(c) , H3yqae:rcR Ta.Kl!Ce pon1, Blldopa <f>YHKQH.0 ,11;upoqHllX 

COCTOHHHR. 0Ka3llBae:rcH, q:ro B3aH!.!O,nenc:rBHe BlldHTOro npOTOHa 

C ocra:rOqHl,IM R,llpOM He MeHHeT <popuy cneK:rpa B03dyl!C,l(eHHH, 

a nHm1, yueH1,maeT COOTBeTCTBYDntee ceqeHHe B J-4 paaa, T.e. 

3,11;ec1, HadnIJ,D;aeTC!I H3BeCTHU.0 H3 aHMH3a yrnOBUX pacnpe,lieneHHi1 

34Xi>eK:r nO)iaBneHHR. B TO xe BpeMR npH nepexO)ie OT <pyHKQH.0 

,n1,1poqHoro COCTOHHHII B np1Iuoyron1,HOR RMe K <f>YHKUHHM By)iC

Ca.KCOHOBCKOro noTeHQHana OTHOCH:renI,HOe H3MeHeHHe ceqeHH.0 

B odnaCTH 1p- H ·fa-nHKOB _)iOCTHraeT .liBYx-:rpex pa3. 0TMeTHM, 

qro B npe)inaraeMOR <pOpMynHpOBKe yqera 3neKTp0HHUX HCK8.liCeHHil 

CTpyK:rypHyD qaCTI, 38,llaqH MOEHO paCCqHTUBa:r1, He3aBHCHMW ny

TeM B ·paMKax nndoR npHeuneuon uo,11;enH H,lipa. 

B qenepron rnaBe pacc,mTpHBaeTCH BnHHHHe uHoroqacrnq

HUX 3<p<peKT0B Ha ceqeHHe Heynpyroro pacceHHHH 3neKTpOHOB 

B odnaCTH KBa3HynpyrHx nHKOB, KOr,na B KOHeqHOM COCTOIIHHH 

perHCTpHpyeTCH Ton1,Ko pacceHHHll.0 3neKTpOH. Te?peTHqecKaR 
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38,l(al!a CBO,IiHTCR K pa3padOTKe 11eTo.11a HHTerpnpOBaHHR ,lo -
Cel!eHHfi no Hmyn1,cy BHneTai:miero npOTOHa npii HMHl!HH B H11X 

BMeCTO 3HepreT1i1l!eCK0fi S-{f)YHKl.lli!H pe30HaHCHoro l!H0l!:li!Tenn c 

K0H8l!H0fi ump11H0fi • .I\nR 3T0ro B .1111ccepTaJ.ilrn npe.11naraeTCi1 M8TO,I( 

pa3R0)[(8H11R raycC0B0fi (jiyHKl.llrn no np0H3BO,l(HhlM O -{f)YHKl.llill1. 

B pe3yn1,TaTe B d1O-cel!eH1111 y.11aeTCi1 Bh[.l(en1i1Th 0dhll!Hyo odo

noqeqttyKJ qaCTI, 11 qneH, CBR33HHhlfi C K0ppenill.lH0HHUMll 3ipql8K

TaJ,IH/15, 17, 20/: 

d2 6 =o d25'00
) -1- d 2 5<") (9) 

UOOTB8TCTBYDlltl18 paCl!8Th[ 11 cpaBHeHne C ,l(aHHUMll xapbK0B

CK0ll rpynnH/9/ no p8aKl.llU! 
12C (e,e') n03B0RRDT 01.l8Hl!TI, p0RI, 

3TllX KOppennq11n. 0Ka3UBaeTCR, l!T0 yl!eT illHpl!HH .l(Hp0l!HhIX C0-

CT0RHllll npHB0.l(HT B OCH0BH0M K H8(J0RI,ll0MY C,l(BHry KBa3Hynpyrnx 

IlHK0B, cnado l13M8Hilil l!X adC0RDTHHe B8Rli!l!l1HH. B odmeM, no 

CpaBH8H11D C d" 6" -Cel!eH11RM11 J 3cjxpeKTH BRli!RHHR K0Hel!H0H urnpn

Hh! .IlhlPOl!Hh!X coCTORHllil Ha d 2 6" -ceqemrn cne.11yeT c1111TaTb cna

du1.rn. 3T0 03Hal!aeT, l!T0 CaMH 3Tli! C81!8Hllil Ma.JI0 llYBCTBHT8RI,Hh! 

K .1(8Ta.JiilM CTpyKTyphl .l(hlp0l!HhIX C0CT0RHH.fi. 

B 3aKRDll8HHJi! pe3DMnpyJOTCil 0CH0BHh!e pesynhTaThl, nony

ll8HHUe B .l(HCCepTa!.iHH. 

IJaTepnanLI .1111ccepT6.l.ili!H npe.l(CTaBnilnHCI, l1 ,l(0KRa,l(hlBa.JIJi!CI, 

Ha XXY ( Jiemrnrpa,l(, 1975) n XXYl( EaKy, 1976) BceconsHux 

C0Bemamrnx no R.1(8pH0il cneKTpOCK0n1111 H CTPYKType R.l(pa, Ha 

XlY Mei:e.l(yHapO.l(H0M C0B81ltaHHH no R,l(epH0fi cneKTpOCK0illlll 11 Teop11H 

R,l(pa ( ,!(ydHa, l:!75)' Ha BceC0D3H0M C8MI!Hape "PacceRH11e 

3R8KTpOH0B H CTpyKTypa il.l(pa"( Bna,l(HBOCTOK,1975) H onydnli!

K0BaHU B padOTax/I4-211. 
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