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P4 -5863 

r. WyJlbQ, XJK. BH6HK8, t.A. rapeee 

0 PEAKUHH (d,p) 

HA ~EtOPMHPOBAHHYX fl~PAX 

Hanpa&11eHo B Nuclear Phy•lc• 

Hay11ao-Texua11ecKa11 
6H6JIHOTeKa 

OHSIH 



TTpo6neMe H3y'leHJISI neil:Tp0HHOI'O Cpb!Ba Ha ne<jlopMnpoBaHHblX Sl!lpax 
/1/ 

nocBHllleH PH!l CTaTeil: • 

B HacTOSillleil: pa6oTe nnSI onncaHHSI aToro npouecca Ha ne<jlopMnpoBaH-
24 176 

HblX SI!lpax Mg H Yb npnMeHSieTCSI MeT0!l CBH3aHHblX KaHanoB B 6opHOB-

CK0M npn6nm1ceHnn ( CCBA). MeTo!l CBHaaHHbIX KaHanos, ncnonbaosaHHbiil: 

B naHH0il: pa6oTe, nMeeT cneny10mne oco6eHHOCTn: 

I. O6o6meHHbie HCKa)KeHHbie B0nHbl Bbl'IHCneHbl B anna6aTH'leCKOM npn-

6nn)KeHHH H noaToMy Bee poTaUH0HHble Boa6y)K!leHHble COCTOSIHHSI, npHHa!l

ne)KalllHe OCHOBHOil: nonoce Ha'lanbH0I'0 H K0He'IH0I'O SI!lep, BKn10'leHhl B pac
/2/ 

'l~T • 

2. BonHoBaSI <jiyHKllHSI CBSI3aHHoro C0CT0HHHSI nepenaHH0I'O Heil:TpoHa 
/8 4/ 

paano)KeHa no <jiyHKUHSIM lllTypMa • , K0T0pbre 06paay10T nonHbiil: Ha6op 

!lnH n106bIX KBanpaTH'IHO HHTerpnpyeMblX <jiyHKUHil:. 

Xopowo nasecTH01 'ITo aMinnTyna nepena'ln 0'leHb 'IYBCTBHTenbHa 

K acnMnT0TH'leCKOMy noseneHHlO B0nH0B0il: <jiyHKUHH CBSI3aHH0I'0 C0CT0SIHHSI 

nepenaHH0il: 'laCTHllbl. O6bI'IHO npn paano)KeHnH 0!lH0'laCTH'IHOil: BOnH0BOil: <jiyHK

llHH CBH3aHH0I'0 C0CT0HHHSI ne<jiopMHpOBaHHOI'O SI!lpa no B0nH0BhlM <jiyHKUHSIM 

c<jlepn'leCKoro noTeHunana CaKcoHa-Bynca BKnanoM OT HenpephlBHoro cneKTpa 

npeHe6pera10T,. noaTOMY nony'leHHble O!lH0'laCTH'IHbie B0nH0Bbl8 <jiyHKUHH 

ne<jiopMnposaHHoro SI!lpa nMe10T HenpasnnbHoe acnMnToTH'leCKoe noseneane 

npn 6onbwnx ·, 



MeToll paano»mmrn no BOnHOBbIM cpyHKUIIHM lllTypMa He IIMeeT npIIH

nIInIIanbHOro orpaHIIqeHIIH no qIIcny 6aaIICHhIX cocToHHIIfi II, cnenoBaTenbHO, 

9TOT MeTOll rapaHTIIpyeT KoppeKTHOe noBeneHIIe BonHOBOfi cpyHKUIIII Ha nro6hIX 

paccTOSIHIISIX. 3aMeTIIM, qTo H9KOTOpbie nonbJTKII B aTOM HanpaBneHIIII 6hmII 

/5/ /8/ 
cnenaHbl paHee HeMIIpOBCKIIM II l.JenypHOBbIM II PocTOM • 

B cnenyromeM naparpacpe onIIcaH MeTOll BhJqIIcneHIIH onHoqacTIIqHhIX 

BOnHOB
0

blX cpyHKUIIfi necpopMIIpoBaHHhIX Sl/lep II /lIIcpcpepeHuIIanbHbIX ceqeHIIfi. 

B §3 peaynbTaTbl pacqeTOB cpaBHIIBaroTCSI C 9KcnepIIMeHTanbHhIMII naHHhIMII. 

Bb!BO/lbl naHbl B §4. 

2, CeqeHIIe cph1Ba 

BbJqIIcneHIIe IICKa)KeHHhIX BOnH JlnH nanaroIUIIX II pacceHHHhIX qaCTIIU 

/7 8/ 
npOBO/lliTCSI M9TO/l0M CBSl3aHHhIX KaHanoB, onIICaHHhlM B 

1 
• 

IToaTOMy OCTaHOBIIMCSI TOnbKO Ha BDnHoBott cpyHKUIIII CBSl3aHHoro C0CTOSI

HIISI nepenaHHoro HefiTpoHa. OHa xapaKTepIIayeTcH npoeKuIIett n nonHoro 

yrnoBoro MOM eHTa J II qeTHOCTbro 11 II MomeT 6b!Tb npencTaBneHa B BII

/3/ 
ne : 

➔ ,n, "'n (r )= ~ a e 
1T n nf I n I 

Sne1 ( r) 
r 

1e;n >, ( 1) 

rne Snf/(r)- cpyHKUIIII lllTypMa, KOTOpbie YllOBneTBOpSlroT ypaBHeHIIro: 

1i2 d2 
[-(--

2m dr 2 
ece;l) )+E-~o(,).uf-ane1 V(,)]Sne/ (r)=O. 

r 
( 2) 

3necb V(r) - noTeHuIIan CaKCOHa-Bynca, ~o<n - noTeHuIIan cnIIH-op6IITanb-

Horo BaaIIMoneficTBIIsr, E - aHeprIIsr cBSJ3II nepenaHHoro HefiTpoHa. Koacp-

cpIIuIIeHThI Qnf/ SJBnsrroTCSI C06CTBeHHhIMII 3HaqeHIISIMII ypaBH9HIISI ( 2) II BbI-

6paHhl TaK, qT06h1 6hmII cnpaBeunIIBhI cnenyromIIe rpaHII'IHb1e ycnoBIIsr: 

Sne1(0)=0, (3) 

Sne,(r ➔ 00 ) O< exp(-y ~'; !El r). (4) 

4 



J,fcnonb3YH T8KH8 0J:IH0'18CTH'IHbI8 B0nH0Bb!e <pylIKUHH ansi ae<popMHp0B8Hllb!X 

S!Jl8p 1/1 {l 
17 

H HCK8:lK8llllb!8 B0nllbl C y'l~TOM ycnOBHSI ( 1), M0:lKlI0 lI8IlHC8Tb 

Bb!p8:lK8lIH8 ansi JlH<p<pepelllmanblIOI'O Ce'lelIHH peaKUHH CpbIBa na 'l~TlI0-'18T-

HOM SIJ:lpe: 

du CCBA JO ( 0) = 2 • u LJ {l ( 0), 

rae L - nepeaaHJihii!: yrnoeoi!: MoMeHT, J - nonHbiii yrnoeoi!: M0MelIT 

uO - npoeKUHH J . Ce'lel!HH u ~;JA (0) o~peae,11m0Tcsr191: 

CCBA ( 0)=_
2
1 µpµd D (...':.!..).(lL+1J-1* 

ULJO (21r1i 2}2 np kd 

p o6o3H8'188T Ha6op KB8HT0Bb!X 'IHcen (f,f',m) H : 

( 5) 

( 6) 

( 7) 

( 8) 

- Hl!Terpan nepeKpb!THSI paauanbl!b!X B0nlIOBb!X <pyHKUHii. 3aM9THM, 'ITO. B Ce'le

HHe CCBA BXOJ:IHT <jlopM<paKTop, sienmomui!:csi KorepeHTHoi!: cynepnoanuuei!: ,n, J 
<pyJIKUHi!: anf IS nf,'r H npH 9T0M nonHbii!: nepeaaJIJibii!: yrnOBOi!: M0M9lIT J. 

He coenaaaeT c ; -necoxpaHmomuMcsi M0MeHTOM ae<popMnpoBaHHoi!: op6~-

Tb1. 3aM9lIHH B ( 8) o6myro paauanblIYIO B0nHoByIO <pyHKUll!O R f'f 06bI'IHOi1 

BOnHOBOii <pyJIKUHei!: (f d .. ed. e; =fp ), MO:lKlI0 npoBeCTH cyMMHpOB8HHe no 

m P' m d , u a ( 7) H ( 6) H nony'IHTb ycnoensi f .. L H i = J . B peaynh-

TaTe DWBA ceqeaue 
/ 10/ 

5 



...E..!!_(0)=2-uDWBA (0) 
dO L J ( 9) 

MO)KHO Bb!'IIIC.llIITb, npI1'19M cjJopMCfiaKTOp SIB.1ISI9TCSI cynepn03IIUileii: QlYHKUHii: 

a(~,{ S ne/ H cyMMHpOBaHile Be,aeTCSI TO.llbKO no KBaHTOBOMy 'IIIC.lly n 

( e n ; QJIIKCilpoBaHhd. YpaBHeHne ( 9) He,aaBHo 6bmo npI1MeHeHo AH.aepce-

/ 4/ 239 
HOM n ,ap. .am1 onI1caHHSI ( d, p) peaKUHH Ha .11,ape Pu B cnyqae eo'36Y*-

. /4/ 
.aeHH.II Bb!COKO.lle)KalUHX COCTO.IIHHii:. B pa6oTe aBTOpb! npeHe6pera10T 3aBH-

CHMOCTblO O,ClHO'!aCTH'!HbIX COCTO.IIHHii: ,aecjJopMHpoBaHHb!X .11,aep OT /34 ' 6epyT 

npocToe cnnH-op6nTa.11b11oe B3aHMo,aeii:cTBHe, He 3aBnc.11mee OT napaMeTpoB 

,aecjJopMaUIIII /3A, II, 'ITO caMoe rnaBHoe, cpe,anee none ,a.11.11 ,aecjJopMnpoBaH

Horo .11.apa pa311ara10T B p.11,a Tsii:nopa. A p.11.a Tsii:nopa npn Tex 3Ha'!eHII.IIX 

/4/ 
napaMeTpOB, KOTOpb!9 npHM9HSJIOTC.II B , CBO,ClHTC.II TO.llbKO ll.11.II OKpeCTHO-

CTeii: ,aeyx yr.110B O' onpe,ae.11.11eMb!X HY.11.IIMII c¢epI1'19CKOii: QJYHKUIIH Y20 ( 0). 

Ba)KHO OTM9THTb, 'ITO npaBII.llbHYIO aCIIMnTOTHKy Ha 6011bWHX r HMelOT TO.llb

KO O,ClHO'!aCTH'!Hb!9 B0.1IHOBb!9 cjJyHKUHH, nony'!eHHb!9 MeTO,[lOM lllTypMa-nily-

/5/ 
Bil.1111.11 I11II1 MeTo,aoM ce.113aHHbIX KaHa.110B • DHBA ce'!eHne ( 9) npnMe!rnMo 

TO.llbKO B TOM cnyqae, Kor,aa 'l.119Hbl C j I,. J B CCBA aMn.11I1Ty,ae Ma.llbI 

no cpaBH9HHIO C '!.lleHOM j = J II ncnonb30BaHHe HCKa)KeHHb!X B01IH, MeH.IIIO

WIIXC.II B 3aBHCIIMOCTII OT napaMeTpOB ,aecjJopMaUHH cpe,aHero no.11.11, He npII

BO,ClHT K ,aon0.1IHHTe.1IbHbIM 9Q)Ql9KTaM. 

Ha OCHOBe Il3.110)1(9HHOI'O Bb!We Q)OpManH3Ma HanncaHa nporpaMMa 

/11/ POLLUX Ha .II3bIKe ALGOL ,a.11.11 3BM CDC -1604A. ITpn BbI'!I1c.11eHI1I1 

aMn.llHTYllhl nepexo,aa ,aeii:TpOHHa.lI BO.llHOBa.lI QlYHKUH.II HOpMHpyeTC.II B npn611I1-

)KeHHH Hyneeoro pa,aI1yca ,aeii:cTBII.II .11,aepnhlx cn.11 II ceqeHile yMHO)KaeTc.11 Ha 

cjJaKTOp 1,5. 

3. CpaBHemre C SKcnepI1MeHTa.1IbllblMII naHHbIMH 

Il.11.11 Cp8BH9HH.II TeOpHII C 9KCnepHM9HTa.1Ibllb!MH ,aaHHb!MH 6bl.1III Bb!6paHbl 

25 177 
cI111bHo.aecjJopMI1poeaHHbie .11,apa Mg n Yb. 3TII .11,apa npnna,ane)KaT K pa3-

.1IIl'IHbIM 0611aCT.IIM no aTOMHb!M BecaM II nosTOMy ,[10.ll)l(Hbl Il3y'IaTbC.II 11938-

6 



BHCHMO. nerKoe srnpo 25Mg HMeeT poTaUHOHHbie nonOCbl c He5onbllIHM qnc

noM Boa5y:>KJleHHbIX COCTOSIHH8 H Hy>KHasr T0qHOCTb onuoqacTHqHott BonHOB08 

$yHKUHH JlOCTHI'aeTCSI npH M8Hblll8M qncne qneHOB paano>KeHHSI (l), qeM 

B cnyqae stnpa 
117Yb. KpoMe Toro, B 

24 Mg(d,p) peaKUHH cymecTBYIOT TaK 
/12/ 

Ha3bI:&aeMbie aanpemeHHble nepeXOJlbl , KOTOpbie cny>KaT qyBCTBHTenbHbIM 

TecTOM nnsr rtcnonbayeMott Monenn. 

3.1. OnTnqecKne napaMeTpb1 H napaMeTpbI ne$opMaUHH 

ITapaMeTphl ne$opMaunn H onTnqecKoro noTeHunana a· pacq~Tax no 

MeTony CCBA 5hmH nonyqeHbI npn o5pa5oTKe ynpyroro H Heynpyroro pac
/ 11/ 

cesrHHsr npoToHoB H nettTpOHOB c noMOIUbIO nporpaMMbI KASTOR • nnsr 

24M srnpa g TeopeTH'l8CKH8 aHanH3 8KcnepHM8HTanbHblX naHHbIX no ynpyroMy 

n HeynpyroMy paccesrHHIO nettToHoB c aHeprnea 13,5 M aa n npoToHoB c aHep-

/ 12/ 176 () rnea 17,5 Maa npoaeneH B • nmr peaKUHH Yb d,p npn Ed= 12 Maa 

nonHbie aKcnepHM8HTanbHbie naHHbie OTCYTCTBYIOT. IToaTOMy napaMeTpbI nnsr 
/13/ 

npoToHoB B3SIThl 11'.3 , rne nccnenoaanocb ynpyroe H Heynpyroe paccesr-
174 · 

HHe npoToHOB Yb ( Ed= 12 Maa). 8KcnepnMeHTanbHb1e naHHb1e o pac-

cesrHHH nettTOHOB Ha 176 Yb ManotJHcneHHbI, noaToMy nmr nonyqeHHsr nettTpoH

HbIX onTHtJecKHX napaMeTpoa 5bma ncnonbaoBaHa cneny10masr npouenypa. 

172y Ynpyroe paccesrHHe nettToHoB c aHeprnea Ed= 12 Maa Ha b H Heynpy-
176 /14/ 

roe Ha Yb 5bmO HccnenoBaHO B MeTOJlOM CBSI3aHHbIX KaHanoB. CeqeHHe 
/15/ 0 

Heynpyroro paccesrHHsr HaMepeHo TonbKO npn nayx yrnax (90 H 125) 

11'. noaTOMY B pactJ~Tax no MeTony CBSI3aHHbIX KaHanoB 5binll'. HcnonbaOBaHbl 

napaMeTpbI ne$opMaUHH, nonytJeHHhie npn o5pa5oTKe aKcnepnMeHTanbHbIX 
174 

naHHbIX no HeynpyroMy paccesrHHIO Ha Yb • TeopeTHtJecKHfi aHanna npn 

TaKHX ycnoBHSIX xopomo COI'nacyeTCSI C 8KCnepHM8HTanbHbIMH naHHbIMH ( CM. 

pll'.Ce 1). 

HcHo, 'ITO onTHtJeCKHe napaMeTpbI, nonytJeHHbie M8TOJlOM CBSI3aHHbIX 

KaHanoa, He MoryT 5bITb ncnonbaoaaHbI B DWBA BbitJHcneHnsrx, T.K. tJaCTb 

(oKono 20% npn /3 2 = 0,2) noTeHunana nornomeHnsr, HMe10masrcsr B ynpy

I'OM KaHane, o5'bSICHSieTCSI B3aHMonei!:CTBHeM nepBbIX poTaUHOHHbIX COCTOSI-

7 
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/8/ 
l{lli!: • YttllTblB8SI 9TO, OOCYllllM ll8HHbie 06 ynpyroM pacceSimm, ll3MeHSISI 

rny61rnb1 noTeHunanoB V n W0 • B Taonnue 1 npnaeaeHbI aHatteHnSI napaMeT

poa, ncnonbaoaaHHhIX B DWBA n CCBA Bhittncne.lJ'.nSix. CpaaHnBaSI aennttnHbI 

W D B o6onx cnyttaSIX, BllllllM a<p!peKT BnllSIHllSI B38llMOllei!:CTBllSI pOT8UllOHHb!X 

24 
COCTOSIHlli!: Ha MHllMYIO tJ8CTb IIOTeaunana. HanpnMep, llnSI Mg npn /32 =0,4 7 

9TOT a<pcpeKT npeBbIIIJaeT 30%. fnyollHbl aei!:CTBllTenbHOi!: '18CTll IIOTeHUIIana 

OCT8IOTCSI npaKTll'leCKll 6ea ll3Meueani!:. 

24 ( ) 25 3.2. PeaKUllSI Mg d,p Mg 

ilei!:TpoHHhii!: cpbIB Ha 
24 Mg npn Ed = 13,5 M 9B aeaaauo ohm nc-

/ 12/ /12/ 
cneaoBaH B • CCBA MeTOll, npnMeHeHHbli!: B • nMeeT HeKOTOpb!e Heao-

CTaTKll, CBSI38HHbie C ncnonb30B8HlleM OllHO'laCTll'IHbIX BOnHOBb!X cpyHKUlli!: 

aecpopMipOB8HHoro IIOTeHunana CaKCOHa-Byaca. PaccMOTpnM, KaKllM nyTeM 

9Tll peaynbT8Tbl MoryT Ob!Tb yny'IIIIeHbI, ecnn npnMeH.IITb KoppeKTHbie Oll

HO'laCTJl'IHbie BonHOBbie cpyHKUllll, nony'leHHbie M eTOllOM llJTypMa-nnyaun-

/3/ 
JiSI 

Ecnn paanomHTb OllHOtJaCTll'IHYIO BOnHOBYIO cpyHKUlllO aecpopMnpoBa1rnoro 

.llllpa ITO ccpepnqeCKllM BOnHOBbIM cpyHKUllSIM noTeHunana CaKCOHa-Byaca, 

TO KamllOMY qneHy paanomeHHSI COOTB0TCTBYIOT paanll'IHbie COOCTBeHHbie 3Ha

'leHllSI, 3Ha 'lllTenbHO OTnll'l810IUHec.11 OT aueprnn CB.113ll ll8HHoro OllHO'laCTlltJ

HOro COCTOSIHIISI B aecpopMllp0B8HHOM IIOTeHunane. B 9TOM cnyqae llHTerpanbI 

nepeKpbITIISI ( 8) anSI rnaBHoro qneua c j = J B CCBA BbI'IHcnnroTcSI c nc-

IIOnb30B8HlleM paananbHblX cpyHKUlli!: C 9HeprllSIMll CBSI3ll, KOTOpbie OTnll'18IOTC.II 

oT aHeprnn CBSI3ll aecpopMnpoaaHHhIX oponT. ITpnMeHenne TaKoro MeToaa aae-r 

HeKoppeKTHOe IIOBeaeHHe BOnHOBOi!: cpyHKUllll Ha 6onblllllX paCCTOSIHllSIX n MO

meT cnnhHO naM eHnTb a6con10THb1e aHa'leHnSI CCBA aMIInHTYllhI. '4To6b1 na-

/ 12/ 
6emaTb TaKoi!: HenocneaoBaTenbHocTn, B ccpepnqecKne paananbHbie aon-

HOBbie cpyHKUllll nOT\c)HUHana CaKCOHa-Byaca ObinH Bb!tJllCneHbl TaK, 'ITOObl 9Hep

rHSI OCHOBHOro COCTOSIHllSI aecpopMnpoBaHHoro Sillpa 
24Mg coanaaana C 9KCIIe

pnMeHTanbHOi!: aneprnei!: CBSI3ll, 3Ta npoueaypa oKaaanacb yaonneTBopnTenbHoi!: 

+ + 
npn pacqeTe COCTO.IIHlli!: nonomnTenbHOi!: tJeTHOCTll ( 5/ 2 [ 202] , l / 2 [ 211 ] , 

10 



l/2+[200] ). OaHaKo ans C0CT0HHHil 0TpHuaTenbH0il q~TH0CTH ST0T MeT0/l 

He r0/lHTCH, T.K. ccl>epHqecKHe 0/lHoqacTHqHbie C0CT0HHHH HMeIOT HnH oqeHb 

ManeHbKYIO SHeprHIO CBH3H, HnH C0BCeM He CBH38Hblo 

TTpH HCnonb30B8HHH MeT0/l8 llITypMa-nHyBHnnH TaKoil npo6neMbl He 

B03HHK8eT, T.K. ace 6a3HCHbie H peaynbTHpyIOIUHe cl>yHKUHH HMeIOT 0/lHHaKo

BYIO SHeprHIO CBH3H, coanaaa10my10 C SKCnepHMeHTanbHon. CneaoBaTenbHO, · 

TaKoil MeT0/l C0BMeCTHO C CCBA M0JKeT 6bITb npHMeHeH /lnH 0ilHCaHHH peaK

UHH nepeaaqH Ha Bb!COKOB036ymaeHHbie C0CT0HHHH H Ha C0CT0HHHH C Manon 

SHeprHeil B036ymaeHHil, K0T0pbie CHnbH0 3aBHCHT OT oTaen&HbIX K0Mil0HeHT 

6a3HCHbIX cl>yHKUHil H cl>opMbl noTeHUHana. KpoMe Toro, Il0CK0nbKY MeTO/l 

llhypMa-nHyBHnnH M0JKeT aaTb n106y10 menaeMyIO ToqHoCTb, TO M0JKH0 npo

BepHTb K0ppeKTH0CTb 6onee npoCTbIX MO)lenen. 

l.JT06bI 110/lTBepi:tHTb ST.II nocne)lHHe cl>aKTbI, cpaBHHM B Ta6nHue 2 KOa<p

cl>HuHeHTbl llfTypMa-nHyBHnnsr ansr acex qeTb1pex BpamaTenbHhIX nonoc B 
25Mg 

/12/ 
C TeMH, K0T0pbie 6bmH Hcnonb30BaHbl paHee B • BH/lHO, qTo HeCM0TpH 

Ha TO, qTo qHcno Ko.scl>cl>HuHeHTOB llITypMa-nHyBHnnH aaaqHTenbH0 6on&IIIe, 

qeM a apyrHX Moaensrx, CX0/lHM0CTb paanomeHHH ( 1) /l0B0nbH0 6bICTpaSI. 

Bonee Toro, B pa3nHqHbIX M0)lensrx HaH6onee BaJKHbie Koscl>cl>HuHeHTbl 6nH3KH 

Memay co6o8. ilpyrHMH cnoBaMH, STD 03HaqaeT, qTo STH Koscl>cl>HUHeHTbl 

noqTH He 38BHCHT OT MeTo/la paanomeHHH, H o6bHCHHeT, noqeMy qacTo 

/6/ 
npHMeHHeMblil MeT0/l , Hcnonb3YIOIUHil ccl>epHqeCKHe B0nH0Bbie cl>YHKUHH 

/17/ 
noTeHuHana CaKCOHa-Byaca H K09<Pcl>HuHeHTbl HHnbCCOHa /lnH BbJqHcne-

HHH 4>opMcl>aKTopa B DWBA ceqeHHHx, HHoraa oKa3bIBaeTcsr aoaon&Ho xopo

IIIHM npH6nHJKeHHeM. 

+ 
non o ca 5/ 2 [ 202] 

KaK BH/lH0 H3 pHc. 2, HacT0HIUHe CCBA BhJqHcneHHH t cnnoIIIHbie 

nHHHH) a o6meM cornacyeTCH c paHHHMH pacq~TaMH ( ToqeqHble nHHHH). 

3TOT. peaynbTaT M0JKH0 6bmO 0JKH)laTb, T.K. B paanHqHblX Moaensrx 1 d 5/2 

6a3HCHOe C0CTOHHHe HMeeT 0/lHHaKoByIO SHeprHIO Hero Koscl>cl>HuHeHT CMe-
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lllHBaHlUI 6nH30K K e)lHHHUe ( CM. Ta6nHUy 2). CCBA pac'l~Tbl xopolll0 corna

/18/ 
CYIOTCSI C aKcnepHMeHTanbHbIMH )laHHbIMH • 3aMeTHM, B CCBA ceqeHHSI 

+ /2+ . Jln51 7 / 2 H 9 CDCTOSIHHfi )lalOT OCHOBHofi BKna)l qneHbl aMnnHTYJlbl cpb!Ba 

c / ... J. KpoMe Toro, M O:lKHO aaMeTHTh, 'ITO DWBAceqeHne ( nyHKTIIpHaSI nIIHIISI) 

Jln51 OCHOBHOro COCT051HH51 He onHCbIBaeT 8KCnepHMeHTanbHbie )laHHb1e· npH 

6onbUJIIX yrnax, xoTSI npn ManbIX yrnax cornacHe YJlDBneTBopnTenhHoe. Hc

nonbayg, HanpnMep, KoaqiqiHUHeHTbI HHnl!>ccoHa, nony'IHM B DWBA npH6nn:lKe-

+ + 
HHH )ln51 7 /2 H 9/2 COCTOSIHHfi HyneBoe ceqeHne, T.K. B MO)lenn HnnbCCO-

+ 
Ha COCTOSIHHe 5/2 [2021HMeeT MaKCHM8nbHbie L= 2 H J= 5/2. 

IlyHKTIIp- TO'le'IHaSI KpHBaSI BbI'IHcneHa DWBA MeTOJlOM c onTnqeCKIIMH 

napaMeTpaMH, nony'leHHbIM H B CCBA pacq~Tax. OTnH'IH51 Me)K)ly JlByMSI DWBA 

ce'leHIISIMH aHa'lnTenhHbI, noaToMy SICHO, 'ITO DWBA H CCBA pac'l~TbI c OJlH

HaKOBbIMH napaMeTpaMII He MoryT 6b!Tb cpaBHeHbI. 

+ + 
IlonoCbl 1/2 [200] H 1/2 [211] 

/12/ 
KaK Mb! y:iKe roBopHnII, npH ncnonhaoBaHIIII npoueJlypbl Jln51 Bbl'IIIC-

neHHSI )leqiopMHpoBaHHbIX op6IIT aHeprIIII CBH3II Jln51 cqiepnqeCKHX CDCTDSIHIIfi 

6epyTCSI II3 8KCnepnMeHT.!l (aan6onbUJHe OTnH'IIISI OKOno 1-2 MaB). HacTOSl

mne CCBA ce'leHHSI oTnH'lalOTCSI OT paaee nony~eHHbIX TonhKO no a6con10T

Hofi BenH'IHHe, B TO BpeMSI KaK yrnoBoe pacnpe)leneHHe qiaKTH'leCKH IlO'ITH 

He MeHSieTCSI. IToaTOMy Mb! He npHBOJlHM 8TH ceqemrn 3)leCb, OHH npeJlCTaB-

/ 12/ /19/ 
neHbl B • O)lHaKO HMelOTCSI yKaaaHHSI Ha TO • 'ITO Me:iKny 8TIIMH llBYMSI 

nonocaMH MO:lKeT cymecTBOBaTb CIInbHOe KOpHonIICOBO B38IIMO)lefiCTBIIe II OHO 

Mo:iKeT nrpaTh onpeJleneHHYIO ponh. 

Ilonoca 1/2-[330] 

- /12/ 
Pacq~T ceqeHHfi )ln51 1/2 [330] non0Cbl 6bm BbIIIDnHeH B c He-

KOTOpb!MH TpyJlHOCTSIMH, CB513aHHbIMH C Bbl'IHCne1rneM CODTBeTCTBYIOlllIIX 

6aaHCHblX BOnHOBbIX qiyHKUHfi nng CB513aHHblX CDCTOSIHHfi. IloaTOMy cpaBHe-

HHe HaCTOSllllHX CCBA ceqeHHli C nonytteHHbIMH paHee He o'leHb 

nocnenoBaTenbHO. Ha Ta6nHUbl 2 BHJlHO, 'ITO nng 1/2- [330] op6IITbl 6aanc-
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T A E ] H U A 2 
KoSt]Q)Ln4lleiiTLI pa3JIOJ:mmrn-o;zi;IIOlJ8CTI1lllIHX JJOJIHO:rmx rJ);yHit~Hti 

;;J;e!~OPMllpODQiillOI'O H;zi;pa 2:>r,;g ' ncnon:&3O]8IIHl,IC H noJiytremrne 

no 1,ieTo;zi;y lliTypMa-Jluyn:nmrn 131 n HacTo~ei1. paCioTe, cpannH

naroTcH C TBMH, KOTOpLie ]3flTLI H3 pa6OTH 1201 H C KOS00HUllCH

T8Mll Hmr:occona. Oc~mrnHTO}JllOB lCDoIITODOe lUJCJIO N orrpe;zi;cmreTCfl 

COOTHOIJJOl!Heid N =20 n../ -1 ) + e ' r;n;c ( V1 - 1 ) - qncJIO 

;:J3JIOD pa;zi;nnJI:&IIL!X qacTeiil 6a 3HC!ll!X lj):JHK~Hii. 

nonoca 
Ba3J.lCHble 
C0CT0JIHJ.lll 

e. J 

d 5/2 
5/2"' [202] g 7/2 

.9 9/2 

s I/2 
d 3/2 

I/2+ [2n] d 5/2 
g 7/2 
g 9/2 

.s I/2 
d 3/2 

I/2+ [200] d 5/2 
9 7/2 
g 9/2 

pI/2 
p3/2 

f 5/2 
f 7/2 
h 9/2 

h II/2 

Koa<M1m.111eu:r1,1 
IJ TypMa-JlllyBJ.ljJjJfl 
uac:rofll!lall pa6o:ra 

N =D 

-.044 

.148 

N =I 
•□38 

-.258 

N =2 N =4 

I.OS -.0.73 
-.083 

.139 

.447 
-.742 
-.490 

.724 

.638 
-.346 

-.173 
.602 

-.075 
.591 

13 

-.004 
-.089 

.023 
-.094 
-.086 

-.039 
-.049 

,066 
.126 

-.085 

N =5 
-.054 

.097 
-.040 

.I03 
-.OI5 

.083 

N =D N =2 

I.OD 

-.035 .409 
-.765 
-.496 

.087 • 749 
.587 

-.294 

N =2 

I.OD 

.37 
-.75 
-.54 

.76 

.58 
-.29 

N =I N =3 N =3 
-.on UC Cllll38H0 -.23 
-.III .632 .55 

ne Cllff38H0 -.20 
.767 .78 



Hbl0 COCTOSIHHSI C N = 1 H N = 5 Hrpa!OT H8KOTopy10 ponb ( HallpHMep a'Jt ;J = 

= -0,258). CocTOSIHHSI pl/2 na!OT BKnan B llpSIMOll: nepexon c J = 1/2 

H HX Kos¢«pmmeHTbl OTHOCHTenbHO ManbI, noaToMy OCHOBHOll: BKnan B aMllnH

Tyny nepexona nneT OT HenpsiMoro npouecca qepea 2p3/2 cocTOSIHHe. KpoMe 

Toro, nocKonbKY napaMeTp neipopMaumr {3 2 = 0,4 7 oqeHb BennK, To 0606meH

Hb1e HCK8)1<0HHbl0 BOnHbl ClmbHO H3M0HSIIOTCSI neipopMaunell: cpenHero sinepHoro 

nomI. 3To MO*HO BHll0Tb Ha puc. 3a, rne npHBeneHbI CCBA ( cnnowHbie 

mlHHH) H DWBA ( nyHKTHpHbl0 nHHHH) ceqeHHSI. 0TnHqHSI Me*lly 8THMH llBYMSI 

cnoco6aMH OIIHCaHHSI llOBOnbHO 3HaqHTenbHbI. CCBA nuipipepeHuHanbHbl0 ceqe

HHSI 6onee 6nH3KH K 8KCll9pHM9HTanbHbIM naHHbIM H 6onee nnaBHbI, qeM 

DWBA ceqeHHSI. HanpuMep, 3/2- CCBA ceqeHHe oTnHqaeTcSI oqeHb cimbHO 

oTDWB J.. ceqeHHSI H cornacyeTcsi oqeHb xopowo c aKcnepuMeHTanbHbIMH naH

HbIMH, KaK Mb! YBllllHM noanHee. nnsi yrnoB Bllepen a6conlOTHbl9 3HaqeHHSI 

CCBA ce':leHHll: HHorna MeHbwe, qeM DWBA ceqeHuSI, B To BpeMsi KaK nnsi 

yrnoB Haaan TOnbKO 3/2-CCBA ceqeHHe aHaqHTenbHO MeHbWe no cpaBHeHHIO 

c DWBA ceqeHHeM. ll1Tpux-nyHKTHpHb1e nHHHH paccqHTaHbI B DWBA npu6nH

*eHHH c OIITHqecKHMH napaMeTpaMH, nonyqeHHbIMH B CCBA MeTone. 3TH 

KpHBbl9 neMOHCTpHpyIOT 38BHCHMOCTb ceqeHHll: OT 3HaqeHHll: OIITHqecKHX 

napaMeTpoB. 3ipipeKT noqTH TaKoll: )1(9, KaK nnsi OCHOBHoro COCTOSIHHSI poTa-
+ 

UHOHHOll: nonOCbl 5/2 [202] • 

TipH cpaBH9JIHH CCBA ceqeHHSI C 8KcnepHM0HTanbHblMH naHHbIMH 

Mb! non)l<Hbl IlOMHHTb, qTo BCe COCTOSIHHSI 8TOll: nonoCbi He 6bmH paapeweHbl 

Ha aKcnepHM9HTe OT npyrHx COCTOSIHHll:. TioaToMy 3/2- H 7/2- ceqeHHSI 
+ 

non)l<Hbl paccMaTpHB8TbCSI COBM0CTHO C ceqeJIHSIMll 9/2 5/2 [202] n 5/2 

+ 1/ 2 [ 200] • B TaKoM cnyqae a6con10THb1e aHaqeHnH ceqeHnll: nnH yrnoB 

Haaan cnnbHO soapacTalOT n TeopeTnqecKne ceqeHHSI nyqwe cornacy10TCSI 

C 8KCil0pHM0HTanbHbIM H. 3TO BHllHO ll3 pnc. 3B, rne TeopeTuqecKHe ceqe-

HHSI HopMHpoBaHbI K aKcnepnMeHTanbHbIM n HOPMHpoBoqHbill: ipaKTop da (1S 0 
)/ 

da o dO,heor 
I ---(1S ) naH cnpaBa OT KpHBr,1x. Bb1qncneHHH BocnpoH3BOllHT 06my10 

dOup 
ipopMy naMepeHHoro yrnoBoro pacnpeneneHHH H cornacue Me*lly TeopeTH-
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Pnc, 2, YrnoBbie pacnpeAeneHHSI 
24Mg(d,p} peaKunn, HAymeA Ha nonocy 

5/2+[202] B 25 Mg. CnnoWHbie nHHHH Bbl'!HCneHbI nporpaMMoA POLLUX, 
3H8'18HHSI OilTH'l8CKHX napaMeTpOB H napaMeTpOB A8~0pMaUHH npHB8A8Hbl 

B Ta6nnue 1, a 3H8'18HHSI K03~~HUH8HTOB paanO)K8HHSI no ~yHKUHSIM lliTypMa -

B Ta6nnue 2, To'l8'1Hb18 nHHHH B3SITbl n3/ 12/. ITyHKTHpHbl8 H WTpHx-nyHKTHp

Hbl8 nHHHH Bbl'IHCneHbl B DWBA npn6nH)K8HHH, OilTH'l8CKHe napaMeTpbl B3SITbl 

H3 DWBA H CCBA M8TDADB, COOTB8TCTB8HHD, 
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Pnc. 3a. Yrn0Bb1e pacnpe/lenenmi: 
24Mg(d,p) peaKUHH, HJlyIUeii: Ha nonocy 

1/2-(330] B 25Mg. KpHBbI0 BbI•mcneHbl co 3Hati:eHHSIMH K09tptpHUH0HTOB 
pasnO)K0HHSI no <pyHKUHSIM llITypMa H3 Ta6nHUhl 2. Ha pnc, 3a a6comoTHb10 
snati:enmi: CCBA ceti:eHnii: cpaBHHBaJOTCSI c DWBA ceti:eHHSIMH, Bbiti:HcneHHhIMH 
c onTnti:ecKHMH napaMeTpaMH, K0Toph1e 6hmH B351ThI ns DWBA ( nyHKTHP
Hhie mrnnn) n CCBA (nyHKTnp-Toti:e'IHbie nnnnn) npn6nn)KeHnii:, YpoBHH 
1/2-[ 330JHe 6bmH paspellleHbl OT Jlpyrnx YPDBHeii:. KpHBbie Ha pnc. 36 
SIBn51JOTC51 cyMMOH ceti:eHHH CMernaHHblX COCTOSIHllii:, ceti:eHHSI HOpMIIpoBaHbl 
K 9KCnepnMeJITanbHbIM ceti:eHIISIM npn 0 = 150, HOpM!IpOBO'IHblH tp8KTOp 
npnBe)leH cnpana OT KPHBbIX, 
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/121 
tieCKHMII II 9KCilepnMeHTanbHbIMII cetieHIISIMII nyqrue, tieM B pa6oTe • 

3To KacaeTcH 6onbrue 312- poTau1IoHHoro cocTOSIHIIH, rne ynyqrneHo cornac1Ie 

C 9KCilep1IMeHTanbHb!MII naHHb!MII na}Ke B o6naCTH BTOporo MaKCIIMyMa II nnH 

yrnos Ha3an. ITporropunoHanbHOCTb cetieHIIH KBanpaTy Ko:3¢q:i1IuneHToB cMernlI-

<OJ I 121 
BaHIISI ( a nf/ ) 2 , HaiineHHaSI B • HapyrnaeTCSI BO3Myl!leHIISIMII, o6ycnoB-

neHHb!MH qneHaMII c e l,L, na10III1IMII 3aMeTHbIH BKnan B CCBA aMrrn1ITYllY• 

3,3. PeaKulIH(d,p) Ha
176 Yb 

( ) 176 
3KcrrepnMeHTanbHbie naHHbie II DWBA aHan1I3 nnH d,p peaKUIIII Ha Yb 

xi 1211 
rrp1I Ed= 12 Mas 6ynyT ony6nnKoBaHbI .HrnKona II np. B pa6oTe • Mb1 

3necb 1IccnenyeM c rroMOll!bJO CCBA MeTona TonbKO cetieHIIH 1 np1IHanne}Ka

l!l1Ie 1/2-[510] II 312-[512] poTaUIIOHHb!M rronocaM, T,K, llnH 9TIIX llBYX 

nonoc 1IMe10TCH aKcrrep1IMeHTanbHb1e 1l1Iq:iq:iepeHu1IanbHbie cetieHII.II rrepexona 

Ha Bb!COKOB036y}KileHHbJe poTaUIIOHHbJe COCTOSIHIISI, Koaq:iq:i1IUH8HTbl pa3no-
~, l~I 

*eHIIH an e I II aHanor1ItIHb1e Koaq:iq:i1IU1IeHTbI II3 rrpencTasneHbI B Ta6n1I-

ue 3. BnnHo, 'ITO TOnbKO 6a31ICHbJe COCTOSIHII SI C N = 5 IIM9IOT 6onblll1Ie 

Ko::$q:inuneHTbl cMellJIIBaHIISI H OHII 6nlI3KII B pa3Hb!X MonenSIX, KpoMe Toro, 

Mb! H8IlOMHHaeM, 'ITO B CCBA Bbl'IIICneHIISI BKnJOtieHbl Bee 6a3HCHbie coc

TOSIHHSI onHotiacTII'IHbIX ypoBHeli neq:iopM1IposaHHoro .Hllpa. Hao6opoT, B DWBA 

Ilp1I6n1I}KeHIIII np1IMeH.1IeTC.II MOllHqJIIUIIpOBaHHbIH q:iopMq:iaKTop, KOTOpb!H SIBn.lI

eTCSI cyMM OH TOnbKO ITO COCTOSIHIISIM, naHHbIM Ha OllHOH CTpoKe Ta6n1IU 

2 1In1I 3, COOTBeTCTBeHHO, TaKOH yrrpomeHHblH q:iopMq:iaKTOP 6onbllle rronxo

llHT nn.H orr1IcaH1IH peaKUIIII cpbIBa Ha nerKIIX Hnpax, tieM Ha TSI}Kenb1x, rro

CKOnbKY BKnallbI OT HenpHMbIX npoueccoB B aMrrnlITyny rrepexona, 06ycnos

neHHb1e tineHaMII C j /,. J, CTaHOBSITCSI 6onee 3HatIIITenbHbIMII lln.lI T.II}K9nb!X 

SI/lep, 

ITonOCbl 1/2-[510] II 312- [512] 

Ha p1Ic. 4 II 5 nnH 9TIIX nsyx rronoc rrpnseneHbI aKcnepnMeHTanbHbJe 

naHHbJe n TeopeTHtieCKIIe CCBA ( crrnornHbie nHHIIH) II DWBA ( yp. ( 9)) 

xi 
Mb! 6naronap1IM np • .HrnKona 3a npencTasneH1Ie aKcnepnMeHTanb-

HbIX naHHb!X no HX orry6nHKOB8HHSI, 
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T A B ] M U A 3 
Kos,(J/cI/M~1leHTbI pa3JIOiKemrn O'AHOtJ:aCTHtJ:HhlJC DOJIHOBblX QJYHKD;HM 

'Ae(J)opzrnponannoro fl'Apa 
177Yb , ncnoJI:&SOBaHHb!e H noJiyqenm,ie 

no MeTO'AY IlITypua-JIHyBHJIJIH / 3/ B H8CTO.Hll\Gi1 pa6oTe, cpaBHIUl8I0TCfl 

C TeMH, KOTOphle B38Tb! H3 pa6OTH 1201. Ocu;HJIJIHTOpHoe KB8HTODOB 

tIHCJIO N orrpe'ABJIRBTCR COOTHOlllBHHBM N =2 ( Vl -1 ) + €. , r,1J;e 

(V1 - I)- tJ:HCJIO ysnon P8'AlI8JI:&H011 qacTU O83HCHbIX giyHKD;Hii. 

!Iol!oca Iias11cm,re Kosij)ij)III1l!CHTU KosiJ)iJ)III1llCHTU /20/ 
CO C TO IDillfl 

ll!TypMa-Jluymm1rn Ca1cc0Ha-By;zica 
HaCTOflll18H pa6oTa 

e j N:1:I N=3 N=5 N=7 N =l N =3 "'=5 

pl/2 -.021 -.034;1 .022 -.025 -.009 -.022 ,II? 
p3/2 .016 .036 .603 -.020 .009 .041½ .616 
f5/2 .021 .558 .014 .040 .476 

1;2- [5rn] f?/2 -.066 -.4!8 .074 -.036 -.423 
n9/2 -.394 .084 -,4!8 

I, II/2 .I37 -.088 .098 
j I3/2 -.099 
j 15/2 ,072 

p3/2 .006 -.004 -.367 .038 -.002 -.024 -.496 
f5/2 .042 .746 .014 .053 .6II 

3/2- [512] 
f?/2 .064 .346 -.061 .036 .397 
1,,9/2 -.441 .096 -.438 

nII/2 -.128 .078 -.!04 
j I3/2 -.!04 
j 15/2 -.on 
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CaKcoaa-Bynca. 
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Yb(d,p)peaxnHH, Hllymett Ha nonocy 
5/2-[512] B 177Yb. nanbHeiiwHe OO'bSICHeHHSI CM. llOll pHc. 4. 
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( nyHKTllpHbl8 nHHlill) • CpaBHHBaSI 3TH TeopeTH'll8CKHe ceqeHHSI C 3KCnepH

M8HTanbHbIMH C8'18HHSIMH, MO)KHO cnenaTb cneny10IIIH8 Bb!BOllbl! 

1. Ilnsi nayx nepBbIX COCTOSIHH8 npellCKa3aHHbl8 C8'18HIISI no-

BOnbHO 6nll3KH B llBYX np116nH)K8HHSIX H OHH M8HbW8 Ha $aKTOp 1,5 no 

cpaBH8HHIO C 3KCnepHM8HTanbHbIMH naHHblMH. 

2. Ilnsi BbICOKOB036y)Kll8HHbIX poTaUHOHHbIX COCTOSIHH8 CCBA ceqeHHSI 

6onbwe B 2-3 pa3a H cornacy10TCS1 HaMHoro nyqwe c axcnep11MeHTanbHb1-

MH naHHbIMH, qeM DWBAceqeHHsi. 
/12/ 

3TH $aKTbl y)Ke 6brnH 06Hapy)K8Hbl H o6CY)Kll8Hbl B • 0HH MoryT 

6b!Tb o6'l>SICH8Hbl TeM, 'ITO nnsi Bb!COKHX B036Y)Kll8HHb!X COCTOSIHH8 Heynpy

rHe npoueccb1 Ha'l!HHalOT HrpaTb Ba)KHYIO ponb H B CCBA aMnnHTyne He

npHMb1e BKnallbl, o6ycnoaneHHb18 qneHaMH i< L.,cTaHOBSITCSI Ba)KHblMH. B oco-

6eHHOCTH xopowee cornac11e CCBA ceqeHHH c axcnepHMeHTanbHbIMH naH

HbIMH nnsi 9/2- poTaUHOHHoro COCTOSIHHSI nonOCbl 1/2-[510].ITepexon Ha 

3TO COCTOSIHHe B OCHOBHOM o6ycnoaneH HenpHMb!MH BKnanaMH B CCBA aM-
2 

nnHTYllY, T.K. npsiMo8 qneH j = 9/2 Man (nponopuHoHaneH (a1n9/2) =0,16). 

DWBAn:pencxa3bJBaeT o'lleHb ManeHbKoe ce'l!eH11e. 

Ha pHc. 4 np11aeneHb1 TaK)KeDWBApacq~Tb1, BbI'l!HcneHHbie TonbKO 

c OllHOA pan11anbH08 BonHOB08 $yHKUHe8 noTeHuHana CaKCOHa-Bynca (To

'18'1Hbl8 nHHHH). CpaBHHBasi Me)Klly co6o8 DWBA ce'l!eHHH B pa3nH'l!HbIX npH-

6nH)K8HHHX ( nyHKTHpHbl8 II TO'll8'l!Hbl8 nHHHH Ha pHC. 4), MO)KHO BHll8Tb, 

'ITO 3TH llBa C8'18HHSI llOBOnbHO llOXO)KH nnsi nepBblX B036Yll<ll8Hllb!X COCTOSI

HH8, B TO Bp8MSI KaK nnsi 6onee CHnb!IOB036y)Kll8HHb!X COCTOSIHU8 OTnH'IHSI 

CTaHOBSITCSI 6onee 3Ha'l!HTenbHb!MH. CCBA C8'18HHSI nnsi Bb!COKHX B030y)K

ll8l1Hb!X cocTosiHH8 naMHoro 6onbwe, '18M DWBA ceqea:Hsi H xopowo corna

cy10TCS1 C 3KcnepHM8HTanbllblMH naHHblMH. 3TO HIITepeCHbJ8 $aKT H OTC!Olla 

Mo)KHO cnenaTb BbIBOll, 'ITO DWBA ce'l!eHHH c ynpomeHHbIM $opM$aKTopoM 

( yp. ( 9) ) ne MoryT ynoaneTBOpHTenbHO 011HCaTb a6con10Tl!bl8 C8'18HHSI Ha 

BbICOKone)Ka!IlH8 poTaUHOHllb!8 COCTOSIHHH. 
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4. BbIBOAbl 

11TaK, npHMeHeHHe M9TOJW ill TypMa-flHYBHnnSl J:lnSl Bbl'IHcneHHSl OJ:lHO

qacTH'IHb!X COCTOSlHHfi B ae<fiopMHpOBaHHOM IlOTeHuHane CaKCOHa-Byaca, 

KOTOpbie aaTeM Obimr HCilOnb30BaHbl J:lnSl paC'l~Ta <fiopM<fiaKTopoB, OKaaanocb 

O'leHh nnOJ;lOTBOpHhlM. ITpeHMymecTBa 9TOro MeToJ;la no cpaBHeHHIO C apy

rHMH M9TOJ;laMH aaKmoqaeTCSl B TOM, 'ITO pacq~Tb! B MeToJ:le IllTypMa-flHy

BHnnSI MDryT npoBOJ:lHThCSl C nrooofi *enaeMofi cTeneHbIO TO'IHOCTH (J;lHCK

peTHblfi Haoop 5aaHCHblX <fiyHKUHfi) H nony'leHHaSl OJ:lHO'laCTH'IHaSl BOnHOBaSl 

q>yHKUHSl KoppeKTHa BO Bcefi oonaCTH H3M9H9HHfi r • IToaTOMY <fiopM<fiaKTOpb! 

B 9TOM MeTOJ;le Bbl'IHCnSlIOTCSl 6onee nocneaoBaTenbHO, '19M B apyrHX Me

TO,Qax. CneJ;loBaTenhHO, MeTOJ:l lliTypMa-flHyBHnnSI COBMOCTHO C CCBA MO*eT 

Ob!Tb npIIMeHeH J:lnSl OilIICaHIISl peaKUIIfi nepeaaq Ha Bb!COKOB030Y*J:l9HHb!e 

COCTOSlHIISl II Ha COCTOSlHHSl C Manofi 9HeprIIefi B030Y*J:lOHIISl, KOTOpbie CIInhHO 

aaBIICSlT OT IIHJ:lIIBIIJ:lyanhHbIX CBOfiCTB 5aaIICHb!X q>yHKUIIfi H OT IlOTOHUIIana 

B3aIIMOJ:lOfiCTBIISl. 

KpoMe Toro, HafiaeHo, 'ITO a5conroTHb!O 3Ha'leHHSl 5onhlllIIX KOaqi<fJII

UIIOHTOB paano*eHIISl OJ:lHO'laCTH'IHOfi BonHOBOfi <PYHKUHII B paanH'iHbIX Mo

aenSl X J:lOBOnhHO 5nH3KII apyr K apyry. 0TCIOJ;la SlCHO, 'ITO IIcnonb30BaHIIO 

Koa<P<PHUIIOHTOB HIInbCCOHa II paaHanbllb!X <fiyHKUHfi IIOTOHUHana CaKCOHa

Byaca anH BbI'IHcnetmH <fiopM<fiaKTopoB B DWBA npIIonII*eHIIII Bo MHorIIx 

cny'laSlX SlBnSleTCSl YJ:lOOHbIM cpe,QCTBOM J:lnSl TeopeTII'leCKIIX paC'l~TOB. 

ITpII II3Y'IOHHH peaKUHII Cpb!Ba Ha nerKOM SlJ:lpO 
24Mg noKaaaao, 'ITO 

CCBA J:1IIqi<fiepetmIIanhHb1e ceqeHIISl 5onee nnaBHbI, 'IOM DWBA ceqeHHSl. Yr

n0Bb1e pacnpeaeneHHSl, Bbl'IIICneHHbIO B CCBA npIIonII*OHIIII, ny'llllO corna

cyroTCSl C 9KCil0pIIM9HTanbHb!MII J;laHHbIMII, '!OM DWBA CO'IOHIISl, B TO BPOMSl 

KaK oTnII'IIISl B a5conroTHbIX a11aqeHHS1:X ce'leHHfi CCBA HDWBA ... 30% 

anH yrnoB Bnepea. 

176 
ITpII onIIcaHIIII peaKUIIH cpb!Ba Ha TSI*enoM SIJ:lpe YbCCBA II DWBA 

MeTOJ:lbl J;laIOT IIO'ITII OJ:lIIHaKOBb!e ceqeHHSl J;lnSl nepBb!X J:lByX B030Y*J:lOHHbIX 
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eoeTOHHHfi eooTBeTeTBYIOlllHX nonoe. ilnH epbIBa Ha 6onee eHnbHO B036ym

)leHHbJe eoeTOHHHH BpamaTenbHblX nonoe CCBA eeqeHHH eTa.llOBHTeH 3Ha

'IHTenbHO 6onhwe (Ha ¢aKTOP 2 H 6onee) H HaMHoro nyqwe eornaey10TeH 

e aKenepuMeHTanbHbIMH naHHbIMH, '!eM DWBA eeqeJlHH. 8To MomeT 6bITb 

06'bHeHeHO TeM, 'ITO npH peaKUHH epb!Ba Ha BbieOKOB036ymJleHHbie eoeT0H

HHH BpamaTenbHofi nonoeb1 qne.11h1 e e < L na10T BKnan B CCBA aMnnHTYJlY 

H He MIMbI no epaBHeHHIO e rnaBHhIM 'IneH0M e .. L . KpoMe Toro, DWBA 

eeqeHHH, KOr)la BKnlO'!eHbl B ¢opM¢aKTOp Bee 6asHeHbie eoeTOHHHH e OJlH

HaKOBbIMll e H i , nepenaqa ll)leT .Ila BbieOKOB036ymneHHbie eoeTOHHHH, 

MeHbWe Ha ¢aKTop 2 H 6onee, qeM CCBA ee'!e.llHH. 

Mb1 6naronap.llhI npo¢eeeopy B.r. ConOBbeBy sa noeToHHHhifi 

HHTepee II nonnepmKy. Onu.11 us Hae ( r.<1>.A.) 6naronapeH C.IT. 11BaHoBofi 

u npo¢eeeopy n.n. fpeqyxHHY sa nones.11h1e 06eymneHm1, H.IO. 1JJup11KoBofi 

3a K0HeynbTaUHll np11 eoeTaBneHHH nporpaMM. 
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