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3 Kcnep~Me HT~ C T~~en~M~ ~OHaM~ I HI, xn - pea K u ~~ 1 n03BOn~~T 

nOnY4a T b aTOMH~e RApa np~ B~CO K~X yrnoB~x MOMeHTaX ~ 60n bW~x 

3Hepr~RX B036Y~AeH~R. AHan~ 3 TaK~X 3KCnep~Me HTOB Tpe6yeT 3HaH~R 

p~CnpeAeneH~ A 3He p r~~ ~ y rnOBoro MOMeHT a Me~AY pa3n~4H~M~ Ka Ha 

naMH AeBo36y)l(AeH~R. OAH~M ~3 Ba>KHblX KaHanOB AeB036Y)l(AeHIo1A, KO

TOP~~ MO)l(eT npeAWeCTBOBaT b ~C nYCKaH~~ y - KBaH T OB pa3flH4HOH My nb

T~nOIlbHOC T ~, A BIlReTCA 3M ~C01A a -4aCT~u ~3 6 b1 C T pOB pa~alOU4~xc R 

~Aep. B pa60Tax / 1 ,2 / B KBa 3 ~KnaC C ~4eC KOM n p~61H1~eHVI~ VlccneAO

BaIlaCb BepOR THOCTb BbineTa a - 4 aC T Io1IJ, 6e3 y 4eT a ¢la KTo pa $ OpM VlPO 

BaHVl A , KOTOPbl '1 o6ycnoBIleH BHYT pe HHea':1 C TPYKTYPO~ AApa. H cnOIlb 3YR 

pa38V1T~j:1 p a Hee n OA xOA AIlA on~caH~n a -pacnaAa ~ 3 HeB pa~a~erOCA 

RAPa / 3 / ~ MOAeIlb n pIIIHYA Vl T e IlbHOr O B pa~e H ~R AIlA o n HcaHHR B HyT -

p eHHej:1 CTpYK TY PbI Bpautanu~erocFI AA pa , Mbi &.1 CCIleA yeM BI1HAHHe ¢IaKTo

pa $OpM~pOBaHVlA Ha Vlcnyc KaHVl e a -4 aC T HIJ, nplll BblCOK~X cn VlHax. 

B ll~AHllle CJ.1Jl c n a p Vl BaHHR Ha a - p a CnaA AOCTaT04HO Ba)l(HO / 4/, OAHaKO 

n pH I .? 3011 101M MO)I'(HO npeHe6pellb, B Aa H HO~1 pa60Te Mbi orpaHH4111MCR 

CnY4aeM IIXOIlOAHbtX l1 6b1C TpOBpa~atOUt~XCR AA e p , XOTR B YC JlOBHAX 

3KcnepHMeHT a 3 M""CC HR a - 4 a C TH4 ...,Mee T MeCTO n p e VlMYU4eC TB eHHO \.13 

B035Y*AeH HblX COCTOA HVlH . OAHa KO nocne J.1cnYCKa HHA He~TpOHOB, KO 

Topble YHOCAT 3Ha ll lo1TeIlbHYIO 3He p n10 B036Y)l(AeH J.1R "'3 Bpa1!talOlLlerOC R 

~APa, ""30B eKTopH~X Alo1 n onb Hbl X n e peXOA OB , pa 3 pR~aO~HX COC TOAH\.1.R 

r...,r aHTC Ko ro A~nOf1bHOrO pe30HaHCa / Il,8/ n pH BblCOKVl X CnHHax, Ko r

Aa Fl A PO HaXOAIo1TCA B COCTORHVI..., tlxoIlOAHorol 1 B paU4eH""~. HO yr IlOBbie 

MOMeHTbI eU4 e A OC T a T04HO Be n...,KH, - B03MO~ Ha KOHKypeH~HA Me~AY 

3MJ.1CCJ.1ea'l a - 4 a CT HU ..., vtCnyCKaHHeM Y-KBaHTOB. 

HH)I(e 6YAeT n OKa 3a HO, 4TO Bpa~e HHe npJ.1B OA~ T K" YBeIlH4eHVI~ B e 

PORTH OCT VI a - paCnaA a H3 "XOIlOAHblxtl RAep npH 6011bWVlX 3HalleH...,RX 

yrnOBoro MOMeHTa . 

§1. O C HOB H~E nOnOIE HH~ 

1. Pac4eT WVl P HHbI a -pacna A a 

.uIlA MIoiKpOC Kon H4 e CKoro onHcaHHA a -pClcn aAa Heo6xOA J.1MO onpe 

Ae Il Io1 Tb ABa Ha60pa 6a3HCHbiX COCTOR H~"': COCTORH~e I~t > MaTe p \.1 HCKO
C 

r o RA pa IHa4aIlb Hoe COCTORH J.1e/ H COC TORH J.1e p acceRHHA Ix > KOHe4
E 

HO~ CIo1CTeM~. ECIlH Ha4aIl bHoe COCTOAHHe on peAene HO, COCTOR H...,e p ac

ceRHHR MO>KHO nOIlY4 H Tb 101 3 ""H TerpuIlb Horo ypaBHeHHA IAeTaIlJ.1 CM, 

B l SI / 

7 (E - Hl \)( C> =l:<oI> \H\v c>\oI> >, / 1/E k k "' E k 

'":cnr: " l.. ' " " ~ ,,-.1$. . ~ . ';.' ...~ 

\ ) I' . , ·~.A .. 

1 

http:COCTORHJ.1e
http:COCTORHJ.1e


r Ae H - · raMJ.1nb TOH~a H Bce~ CJ.1CTeMbI, E - nonHaR 3IieprJ.1R, K()TOpan 

HaxoA~ TcR B KO HTJ.1HYYMe . YpaBHeHJ.1e /1/ BMeCTe c ycnOB~eM OPTO
r OHaJ1bHOCT H 

c 

<<1>. Ix E> ~ 0 
 /2/ 

onpeAenR eT a -pacna,QHyr:I WJ.1PJ.1HY COCTORHHR k 

c 2 
r. ~27r1: 1<<I>k IHlxE> 1 • /3/c 

06~ee peWeHJ.1e ypaBHeHHR / 1 / MO*HO 3anlo1caTb B BHAe 

Ix~> ~ I X~.o > - r <<1\ IHI x ~> I XEo.k > . /4/ 
o 0 

rAe IX E 0> 101 IX E k> RBnRIOTCR peweHIo1RMIo1 COOTBeTCTBeHHO OAHOPOAHO
ro H HeoAHopoAHoro ypasHeHHH 

(E - H) Ix~ .o > = 0 , (E - H) IxE\ > = I <l>k> ' /5/ 

~cnonb 3YR y p aBHeHHR /5/, ycnOBlo1e opTor OHan bHOCTH /2/ H COOTHQ 
weHlo1 e / 4/, B cnY4ae OAHoro pe 3 0HaHCHoro COCTORHHR AnR WIo1PHH~ 
a - pac naAa /3/ Io1MeeM 

<<I> I 0 
r = 27r 1: I k XE,o> 

k 1
2c 1:rOk ' /6/

o <<I> I XO >
k E.k ° 

n~p4Hanb HaR w~pHHa rek , Boo6~e r OBopR, R~nReTCR $YHK4He ~ MH~rHX 
nepeMeHH~X . OAHaKo B~6opOM COOT Be TcT By~ero MOAenbHoro r aMHnb
TOHHa Ha ,QJ1R KOHe4Ho r o COC TORH HR p aC 4 e T r ek HO)!(HO CBecn1 K paC4 e 
Ty ~YHK4HH, HMe~e~ To nbKO paAlo1anbHY~ 3 a BHC HMOCTb. 

npeAnOn O>K HM, 4TO r a MIo1J1bTQH J.1aH CIo1CTeMbi eCTb CYM'1a raMJ.1n bTOHJ.1a 

HOB OTAeJlbHblX $pa rMe HT OB He H HD '" 4n e HOB, On J.1 C~Bal()UV1X OTHOC H
Ten bHOe ABH}I(e HHe. 

H = I\, + HO+ Vao+ 'fao' /7/ 

rAe Tao H Vao - COOTBeTCTBeHHO KHHe TH4eCKaR H nOTeH4101aJ1bHaA 
3HeprHR KOHe4Horo COCTORHHR. AnnpOKcHMHPYR VaD RAepHblM nOTeH

4 HanOM , 3aBHCR~HM OT OTHOCHTeJlb HOro paCCTORHHR Me>KAY 4eHT paMH 
Macc $parMeHTOB r H n OJ1RpHOrO yrna 0, xapaKTepH3y~erO nonO>Ke

HHe a - 4aCTH4b1 OTHOCIo1TeJ1bHO OCH CHMMeTpHH A04epHero RApa. nonY4HM 

Vao (r, 6) = 1: VA (r) PA(co.o).
A /0/ 

3Aecb 

VA (r) ~ f r ,2vA(r, r') PA(r') dr' 
/9/ 

2 

1 
VA (r, r ') : f v' <I><I>(lr - . '1 ) PA(co.o) d coa8, /10 / 

- 1 

rAe v'<I><I>(lr - ;'1) - 3~eKTHBHoe 83aHMOAeHCTBHe a - 4 aCTH4b1 C HYK 

J1~HaM~ A04epHero AApa . a PA (r') - nIlOT HOCTb HYKllOHOB A0 4e pliero 
RApa 171. PeweHHe ypa BHeHHH /5/ C raMHnbTOHHaHOM /7/ 6YAeM HC-
KaTb 8 BHAe 

0 - 1 • -1. 
X >~r <1>°(0)1 0> X >"r <I> (r)lo>. /1 1/ I I 

E.k CE.O e 
BOJ1HOBaR $ YHK4HR KaHa n a onpeAenReTCR c06cTBeHH~MH OYHK4HRMH 
~parMeHTOB ~a H ~D,a TaK~e $ YHK4HeH YLM OTHOCHTeJ1bHOrO ABH~eHHR 

I 0> ~ [<I> a (~ <l>o(~) YLI! (6, <1» 1. /12/ 

YM Ho*aR cneea y paBHe HHR / 5 / Ha BOJ1HoByn $YHK4HC KaHana / 12/ 101 

Io1 HTerpl1PYR no BeeM BHYTpeHHHM KooPAHHaTaM ¢>pan"eHTOB t H 11, 

yrnOBbiM KooPAHHaTaM 0 H q" nOIly4f.1M 

<I>~(r)} {O } [ T (r) + V (r) - f + 1: V ,(r) l · k = • / 13/
aO co 0 ~c' co { $o(r) O~(r) 

3AeC b Vee" - MaTpH4Hb1H 3ne Me HT B3aHMOAeHcT BHR a -4aCTH4b1 H AO 
4 epHero RApa 

<01 Vado ' > = (_1)1+ R (2). + 1) [(2L + 1) (2R + 1)] 1/2 x 

/14/ 
x CLAL , ~, '{ L R I }C""R, VA (r) , 

000 KOK R' L' A 

rAe 1 H R - yrnoBbie MOM e HTbI MaTepHHCKoro H A04epHera AAep co

OTseTCTseHHO, f c - 3Hepr HR t YHOCl-tMaR a - 4acTHLlei1 B KaHane C 

fC =E1 - Ea -ER t /15/ 

k 
a 0c(r) E OIL (r) - HHT e r pall ne peKpblHfR HIlH aMnmnYAa cf>aK Topa 
¢,opMHpoeaHIo1A a -4aCn'lltbi B RApe 

k
0o(r) a r <<I>klo> . /16/ 

4T06b1 Bbl4HcnHTb HHTerpan /16/, He06xoAHMO Tp aHccf>opMHpOBaTb 

cf>YHK~HC I~k> MaTepHHCKoro RAPa, KOTopaR 3aSHCHT OT HHAHB HAyanb

HbiX KOOPAHHa T HYKnOHOB ttl K KOOPAHHaTaM OTHOCHTenbHoro ABH*e
HHR H LleHTpa Mace $parMeHTOB. npo4eAypa B~4HCJleHHR ~HTerpana 
nepeKp~THR npHBeAeHa B /8 /. AHaJ10rH4H~~ nOAxOA npHMeHHTenbHO 
K r.oTeH4Hany BYAca-CaKcoHa paccMoTpeH B / 9/. 
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4HcneHHO peWHR AH~epeH~HanbH~e y pasHe HH R / 13/, AnR n~p~H~nb
HOH WHPHH~ a - pac naAa HMeeM 

<O.
k 

(r) I 01> 
0
c(r) > 2 

~k - 2rr I I , /17/
<°k(r) IoI>k ( ,) > c • 

rAe CHMBon <I > 0 3Ha4a e T HHTerpHpOBaHHe no paAHanbHo~ nepeMeHHO~

paccToRHH O Me*AY ~pa rMeHTaMH . CooTBeTcTBy~ee BpeM R ~H3HH o n
peAenReT c~ C Ta HAa pTH~M o 6pa30M 

('f1/2) ~ "II ln2/r;,k' 	 /18/ 

3aHeTHM , 4 TO e Cfl H n pH onpeAeneHHH a-pacnaAHO~ W HPHH~ B ypaa 
HeHHAX /1 3/ onYCTHTb CBR3b KaHanoB , TO non Y4HTcR B~pa*eHHe AnR 
nap~Han bHoH WHPHH~, KaK H B I S( OTMe THM TaK~e, 4 TO npH pac 4 eTe 
B~pa*eHHR /1 7 / He Y4 TeH BKllaA KOHTHHYYMa. KpOMe To ro , npH 8~BO
Ae 	 Bcex npeA~A~Hx COOTHoweHHH He Y4 TeHa aHTHCHMMeT pH3a~HR 
BonHOBO~ ~YHK~HH KaHana. Y4 eT nocneAHero 06CTORT e n bCTBa npHBO
AHT K ycnoBH~ 

<ok(,) I <I> (r) >~ 0 , 	 /19/• c 

on peAenR~eMY COCTO~HHR, 3anpe~eHH~e np H H~HnoM naynH /C M. npH
n O}KeHVle/ . Y4 e T Bc ex 3~~eKTOB, oGYCJ108neHH~x npHH~HnoM n aynH , 
npl'IeOAHT K nepeHo pMHpOB Ke BonHOB~X €llYHK~H~ QTHOC HTe I1 bHOrO ABH 
*eH I-1R , I-1 HTe rpan a nepe Kp~T HR 1 10-121 H S3aHMOAe HCTBHR a -4a CTHll~ 
C A0 4epHHM RAPOM 17/. 

2. 	 0 Bbl4H CIlEHHH AMnIlHTY/1b1 <MlnOPA <IIOPHHPOBAHHR 

a - 4ACTHl1bl /A~A/ H 3HEPr HH a-PACnA/lA 


B 06on04e 4 Ho~ MOAe I1H A~A AnR OCHOBHoro 113-16/"" HH3KocnHHO
B~X COCTORHHH /17.181 OnpeAeI1~eT CR HaTpH4HblM 3neMeHTOM /CM., 
HanpHMep, / 19 / / 

+
0LM(r) ~<alI1M1IAa(r, L, M) la212M2> · 	 /20/ 

~AeCb Ia l II M 1>. Ia 2 12 M2> -COCTOR HIo1R MaTepHHCKoro H A04epHerO RAep 
COoTseTCTseHHO, r -KOOPAIo1HaTa lI.eHTpa Macc a-4aCTHlI.~; .A!- one
p~TOp pO)t(AeHI-1R a -4aCnt~~ 

+ 1 	 ~++++Aa(r,L,M) ~ -l: <OI02ilail.larLM,s>aO ail 	 /21/aO aO
4 OJ 	 4 3 2 1 

KOTOP~H onpeAeIlReTcR onepaTopaMH pO>K,QeHI-1R a~ HYKnOHa B OAHO
I 

4aCT~4H()M 06oIl04e4HoM COCTOfll-lHH, VI HHTerpaI10M nepeKpblTI-1n B T04Ke 

" 

Me*AY SHYTpeH HI-1 MH Bon HOB MMH OYH K4 HRHI-1 a - 4aCTH~~ "" npOVl3Be~ 
Ae HHeM BonHOB~X ~YHK~I-1H 4eT~pex HY Kl10HOB, a HTHCHMMeTpH308a HH~X 

no 	 KOOPA I-1H a TaM AByX n pOTOHOB H ABYX He"lTpOHOB 18,9 /. COBepwaR 
TpaHC$opMa llH~ BO BHyTpeHH~~ CHCTeMY KOOPAHHaT, AnR B~pa*eHHR 
/20/ n0I1y4 ~M n p~ I » 1 

~'l 'lK ~° (r) = C l: C .J~ x 
'20LKLM '2'2 LM K 211 + 1 

/22 / 

x <x (11) IAa
+

(r, L, K) I X(1 2) > , 

rAe 1)(' (1) > - BHY Tp eHHHe sonHOD~e ct>YHK~HI-1 COOTBe Tc TBylO!4HX RAe p. 
AnR on Hc a HHR a - pacnaAa 6~CTpOBpa~a~erOCR RApa M~ a nn pOKC Io1 

MHPyeM Bo n HOBbie $YHK~ HI-1 1X (0 > BonHos~r"H ¢lYHK'-'I-1 RMIo1 MOAeJ1H n pHHy
AHTeIlb Horo BpaU4eHHR ICI) (0 >/20.21( 

(H - w J .) Iw (I) > - E Iw (I) >, 	 /23/ 

K0Top~e nOC T poeH~ I-1 a 0AH0 4aCTH4Hb/X Bon HOBWX ct>YHK ~HM 

0 110 > = l: A . (w, E, y) IntjOj >. /24 / 
I ofJ mJ 

0 1 
K03~H4HeHTbI An~ 3aB~CR T OT COOTBeTCTB~ero BbI~opa napaMeT pOB 
Ae~op ,,,a UHH, ML'iHHMI-13HPYIOUIH X 4>YHKll HIO Paycca ~A pa R:s <H - wJx > n pH 
3aAaHHoH .... ac Tore Bpal!~ eHHR w , a OJ - n pOeKlI. HR y rno Bor o MOMe HTa 
COC TORHHR Ha OCb CH MMeTpHH AApa . 

OTMeTHM , 4TO, B~6pas n peACTa SIleHHe t~1 AnR ¢YH K ~ HH lOt> 
n pH Hyneso H 4aCTOTe Bpat4eHI-1R, Mbi nonY41-1M pe ay nb Ta T MaHra AnR 
A<t><i>A 113/ . 

3Hep r J.1A /15/ , YHOC~MaR a -4 aCTH~eH H3 Bpa~alOU4e r OC A RApa, 
onpeAe nAeTCR pa 3HVllI.eH 3HeprHH Ma TepHHCKoro H A0 4e pHero RAep, 
paCC4HTa HHbl X B COOTBeTCTBY~VlX paSHOBeCHbiX KOH¢I-1 rypa4HRx, H 
3 He pr HeH CBR3H a - 4aCTHllbi E~· 

M ED (' ') E C B Ea(I, L) - E,(E, y) - ," ,y - a ' 	 /25/ 

rAe 

2 
E, (" y) ~ I /2J(. , y) + ELDtl', y) + E 060n (., y) • 	 /26/ 

3MeCb - CYMHa KynoHoBcKOH, nOBepxHoCTHOH 3HeprHH MOAenlo1ELDM 
W'''AKO~ Kannlo1, J - MOMeHT VlHepll.VI~ )t(HAKOi'l KannH; o6on04e4HaA no
npaSKa Eo6ononpeAenReTcR no MeTOAY CTPYTHHcKoro Ha OCHoee epa
~atooterOCR nOTeHlllo1ana HI-1nbCOHa 120.211. B npeAnOnO}f(eHHI-1 OAHHaKoBoi:1 
AeclmpMa 1I.Io1H AnR 060HX RAep, B~4HCJ1RR np0J.13BOAHYIO 3HeprHI-1 a 
3MHCCHH no OTHoweHHIO K Ha4anbHOMY cnHHY I. nonY4101M 
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aEa L 1 1 aM DaM D 
+ (  T) 1+ ar (ELDI• E1.DM) +ar(E 060n- E060n ) • 1271 aI JD JM D 

B paC4eTax M~ npeAnonaraeM , 4TO cn~H A04epHero RApa onpeAenRe' 
C~ ID ~ L. ~3 1271, B n epBOM npH611HlKeHHH. cl1eAyeT aEalaI - L.1101 
T.e. 3He p rlo1R, YHOCIo1MaR a -4aCTHLtei1, paCTeT C pocrOM cnHHa Ha 

4anbHoro COCTORHHR H yHocHMoro e~ op5HTanbHoro MOMeHTa. OAHaKO, '1
nO-SIo1AHMOMY, POCT npOHHLtaeMOCTH a -4acnl1~ C 60IlbWHMH op6lo1Tanb , 
H~M H MOMeHTaMH npH B~COKHX cnHHax 6YAeT nOAaBIlRTbCR COOTeeT
CTBY~HM yeenH4eHHeM LteHTpo6e~Horo 6apbepa. 

§2. PE3YflbTAT~ PAC4ETA ~ 06CY*AEH~E 

B Ka4eCTse HnI1~CT~a4HH paCCHOTpeHHoro B §1 ~OpMaI1H3Ma M~ HC
cneAOeam., peaKU&.11O 12 Xe -+ 118 'fe+a npH pa3I1H4HblX 3Ha4eHHRX yrno
Bora MOMeHTa KaK MaTepHHCKo ro, TaK 101 A04epHero RAep . Ha plo1c.l 
npeACTaSIleH rOAorpa¢ - rpa$HK 3BO~4HH napaMeTpOB ~OPMbI RApa 
122Xe. KaK np~ He6onbW~x, TaK H npH S~COKHX 3Ha4eHHAX cnHHa 
HaH60nee B~rOAHOH OKa3~saeTCA aKCHanbHo-cnn~CHYTaA ~opMa C epa
IJ\eHHeM BOKpy r OCH CHMMeTplo1&.1. Yse11H4eHHe yr110S0H 4ac TOTbi Bpane
H&.1A npHSOAHT 11HWb K yse11&.14eH&.1~ aKC&.1a11bHO-cnllCCHYTOH Ae~~pMa~HH. 
Bpa~eHHe B AaHHOM C11Y4ae HOCHT HeKOll11eKTHSH~~ xapaKTep, a yse 
nH4eHHe yrnoBoro MOMeHT3 AAPa npOHCXOAHT 3a C4eT BblCTpaHsaHI1R 
yrI10BbI)( MOMeHTOB OTAe11bHblX HYKll0HOB BAOIlb OCH CHMMeTpIo1H. 

npl.1 paC4eTe ¢aKTopa ~OPM~1POBc1H&.1R He06XOA&.1MO TaKH<e CIlCA&.1Th 
3a 3BOIllOll&.1ei:1 ¢IopMbI A04epHero RApa . Y'-leT pa3HblX napaMeTpOB $OptO\bI 
M~TepHHCKoro H ,QO'-lepHero AAep oOycnoBllHsaeT He06xOAHMOCTb pac
CMOTpeH&.1A pa3HblX KOH$Hrypa~HoHHblX npOCTpaHCTB. '-lTO npHBOAIllT K 
3Ha4HTe11bHblM 8b141.1CnHTenbHblM TPYAHOCTAto\. n03TOMY I 8 Ka4ecTse 
nepsoro npH6nHH<eHHA, npeAnOIlaraeM, '-lTO 4>9PMa A04epHero AApa on 
pe.~enAeTCR TeMH )l(e napaMeTpaMH Ae!lK>PMa4HH, 4TO III A11R MaTepHHCKoro 

".~P" . 

a1 ~ 60· 

t 
~... , 
T 
~ o. 
~ 

PMC. 2. HUTerpan nepeJCpbl
THR J(3K $YHJ(~HR paCCTOR

IIHR Me)lQl.y u,eHTpaMJ.I Macc 
c!lparMeHToB AJIR pa9nH~HbIX 

3Hat{eHHf! Op6HTaJJbHOrO 

HOMeHTa L = 4-16t. Pac

CMOTpeHa {>eaxu,HR 
122Xe(I= 2411) ~ 118 'Ie+a(L) 

- 2 

2 • //I 

R [<l>HJ 

1-24" 

J 7 , 

ot ; f 7 R J~J6 
• I I 

L - t01l 

J6 
~-5 

PMc.3. BepORTHOCTb ~aK A '" 
Topa ¢opMHponaHHR linH npH ij. 

Be,neHHaR WHpHHa RaJ( 6YHK A 

b 
~ 

LtHfi paCCTORI-IHR Me"l!(J].Y 

u,ellTpaMH Macc $parMeHTOB o 
AJIR pa3nHl.IHbiX 311al.leHHii 

,.J 

cnliH3 RApa 122Xe I I 
- 10 

=2 l ,-60ill H opfiHTanbHoro .~ 
"2

MOMeHTa a -l.IaCTHUbJ 06 
L ~ loli. J6 

60 

Xe 
6~ 68 

1 " 50 
1 -20 
1= 0 
Ie JO,lfO 

I Ha pHc.2 npHBeAeH pe3YI1bTaT paC4eTa A~A AnA pa3nH4H~x 3Ha
4eHHH L, YHOCHM~X a -4aCTH~e~, npH cnHHe MaTepHHCKoro AApaPHc.l. rO.llorpa¢ 3HeprHH R.Ilpa 
I = 24t. HaKcHMYM A~A He3aSHCHMO OT yrnoBoro MOMeHTa ¢oPMHpyeT122Xe.To~KH Ha ronorpa~e co
CR 86nH3H nosepXHOCTH RApa, 4TO OTpa*aeTCA a aHanorH4HOM nOBeOTBeTCTBytOT MHHHMytty 3HeprHH 
AeHHH AnA MaKCHMYMa eepOATHOCTH ~aKTopa ~pMHp08aHHA /CM. pHc.3/npH 9aAaHHOM 9Hal.{eHliH yrnonorotr He~a8HcHMO OT 8ellH4HH~ L. Ha pHC. i , npHBeAeH~ peaynbTaT~ pac4eT3MOM'eHTa. BenHl.{HHbl KOTOPblX yxa-
BpeM eHH *H3HH /~./18// a-4acTHU~ B aasHCHMoCTH OT op6HTanbHoro3aHb!. 
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Pl1c. 4. 3aBHCHHOCTb BpeMe HH )KJi3HI1 a - 'q aCTHlJ;bI OT YH OCHMoro 

ew op6 HTanbHoro MOMeHTa n pH pa3~ 3Ha~eHHffX cnHHa RApa 
122X • • 

MOf1eHTa, YHOCHMOrO nocneAHeH, nplo1 pa3HblX 3 Ha4eHHRX cnlo1Ha. B 06
· n~CTH yrnoBbix MOMeHTOB 1< 3et MHHHMYM Bpe MeHH )l(H3HIo1 a -4aCTIo111bl 
cooTBeTcTByeT op6HTanb HO~Y MOMeHTY L-efi. CneAoBaTellbHo, B 3TO~ 
pe~K~Io1101 B cnY4ae, KorAa BHYTpeHHRR CIo1MMeTpJ.1~ nOll~ KaK MaTepHH

cKoro,TaK 101 A04epHero ~Apa, He I-teHReTCR, Halo16onee 6naronplo1RTHbiM 

!1BnReTC~ HCnYCKaHJ.1e a -4aCTHllbl, YHOCRlLleH 1013 MaTepHHCKoro RApa 
.6.1 =6fi. C POCTOM yrnoBorO MOMeHT8 BpeMR >+IH3HIo1 a -4aCTV!llbl 9aMeTHO 

YMeHbWaeTCR . Ha pJ.1c.5 3Ta TeHAet-lllH~ AOCTaT04HO XOpowo npOCne)l(H
eaeTCR AllR HaH60nee BepORTHbiX 3Ha4eHH~ L, KOTopble MO)l(eT YHeCTIo1 
a -4aCn1l~a. TaKHM 06pa30M, C POCTOM yrnoBoro MOMeHTa IIX01l0AHoe il 

RAPO lia npHMepe paCCMOTpeHHO~ peaKllHIo1 MO)f(eT npeepaTIo1TbCA B a 

8 
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PHC. 6 . CpasHeHHe speMeHH )!Gi9HH 

1-1 171a ·-qaCTI1~ 6e3 yqeTa 

H C yqeTOM 1- ·-1 $ a KTopa @op  o 
MHOOSaHrlJl. BpeMR )DiSHH a -l.{ac 

THIJ;bl yK39aHo Ha JleBOH sepTHKanb

Ho!~ mKane , 9Ual.{eHHe 3Hep rHH E ,a -15 \ • • . 1.,0 
Y HOCHMOH a - l.{ aCTHqeii - Ha npa o 	 10 10 JO 

L
BOt! . 

3MHTTep . HaKOHet.t, o4eH~M HenocpeAc T BeHH~H BKDaA MHKpocKonH~ecKO
r o $ aKTopa $opMHpOaaH).1R B 0LteHKY SpeMeH l-1 )XI-13HH a- l.I aCHtl-4b1 . Ha 
pHc. 6 n p l'1BeAeHbI pe 3YI1b TaTbf paC4 e Ta SpeMeHI-I )j(H3 HIo1 a - '-I aC H 14b1 AnR 

p eaKltHH Kr .... Se+a B 3aSHCHMOCTH OT YHOCHHoro en o pulo1Tanb Horo yr 

nO Boro MOMeHTa. AnR cpaBHeHHR B3RTbf Te ~e napaMeT~, 4TO H B 
p~f:OTe 11< np~ pa c~eTe <!>aKTopa <PoPM~pOBaHHR B yp. 1131 CBR3b 

KaHanOG TaK~e He Y4).1TblSanaCb. Y4eT $aKTopa ~OpMHpOBaHHA n pHBOAH T 
K cABHry MHHHMYMa BpeMeHH ~H3HH a -4aCTHLtbi no HanpaeneHHO K MeHb-
WHM L. Hal-16onee 6.naronpHRTHbiM RBllReTCR 3"U1CCHR a -4aCntlt 
C L-sti B OTm·14101e OT npeACKa3aHHH, CAenaHHblX B pa60Te / l /~L- 14'ti) 
6ea Y4eTa ~aKTopa ~OpMHpOBaHJ.1~ . 3TO 06YCllOBneHO TeM, 4TO AnR 

M;=jl1b1X L BepO~THOCTb <!>aKTopa ¢OpMHpOBaUH~ 6011bwe, 4eM All~ 6011bWHX 
opRlo1TanbHblX MOMeHTOB . 

npOCTble OlteHK"1 Be pORTHOCT"1 AeB036Y»CAeHH~ RApa nocpe ACTBOH 
HaH60Ilee KOIlIleKTHBHblX IKBaAPynoIlbHblxl y -KBaHTOB Ic .... 0. /3.146/ 
B 1221 / nOKa3b1Sat'lT, 4TO yme npJ.1 I rr = 34+ B npJ.1BeAeHHo~ peaKllJ.1J.1 

/pHc.6/ 3MJ.1CCHR a -4aCTJ.111 J.13 COCTORHH~ HpaCT-nJ.1HIo1'" RBllReTcn BbI
rOAH~M K8HanOM . CpeAHRR 3Heprlo1R E2-nepeXOAu B 3TO~ 0611aCTH cnlo1

HOB &E = 1 HoB . npeAnOnaraR, 4TO BepORTHOCTb E2 -nepeXOAOByE2 
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T~Koro )tee nopRAKa, 4 TO 101 B AeCllopMlo1poe-3 HHbrlx flApax peAK03CHe.n bHO~1 

ofnac TH I _ 10 2 eA. BaHCKonilla/, nonY4HM TI /2 (yE2) - 10- 11
, TorAa 

KaK MHH VlMaJlb HOe 3Ha4eHHe AJlR Q -\.4aCn1~ Ttl! (a) _10 - 12
• 

3AKm4EHHE 

TaKHM ofipa30M, B AaHHo~ pa50Te He R -Ma r pH4Ha R TeOpHR a 
pacnaAa/8/ 0606~eHa Ha cnY4aH B pa~a~HXC R RAep. B OTJlH4He OT 
aT /13.14/, nOKa3a Ho , 4TO Y4eT epat.Ll,eHHR n pHBOAHT K yC~'t1leHJ.11Q BKllaAa 
B eepORTHO CT b (flaKTopa llloPMHp oeaHHR a -4aCH1Lt~ KOM n OHeHT C 6011b " 

WH MH L2 «t. POCT aKCHanb HOH CnJl~CHYTOH Ae ¢oPMaLtHH n p H y e enVl4eHHH 
yrnoBoH 4a C TOT~ epameHHR YMe HbWaeT epeMR *H3HH a -4aCTH 4 . Cne
AoeaT'enbHo, " xonOAHoell RApa B pe>KIo1 ,,,e He KonneKTHBHoro apal.!.leHIo1R 
npH BbiCOK IootX cnHHax MO)KeT 6b1 T b a - 3MH TTepOM . Cl>aKTop ¢;lOPM Io1 POB.JHHR 

RBnRe TC.A Ba~H~M 3neMe HTOM AnR npaB~nbHoro OnHcaH~R B peMeH~ *H3HH 
a - 4 aCTH~~ B 6~CTpoBpa~a~~HXCR RApax. 

ABTOP~ B~pa*a~T 6narOAa pHOC Tb n po¢ . H.H . H~xaHnOBY 3a nOCTORH
H~~ HHTepec H nOAAep*KY B pa GoTe . H~ TaK*e npH 3HaTenbH~ np~ec

copaM A.C3HAyneCKY ~ B.B.BonKo BY 3a none3H~e AHCKYC CH IoII no PHAY 
Bonpocos , 3aTpOHYTYX B pafiOTe. 

nPHIlOJl(EHHE 

n p06neMa aHTHC~MMeTpH3a~H~ BonHOBO~ ~YHK~~~ KaHana B cnY4ae 
a -pacnaAa paCCMOTpeHa B 114,16/, B t<OTO PblX vblno nOKa3aHO , 4TO 

TpefioBaHHe nOI1HOH aHT~C~MMeTp~ 3a~~~ eCTeCT BeHHblM 06pa30M n pHBOAI1T 
K HCKn~4eHH~ eOCTORHHH, 3anpe~eHHblX n pHH ~HnOM n aYI1 H. C APy r oH 
CTOPOHbI, B nOAXOAe, npeAnO)f(eHHOH CaHTO 128 .24/, KOHe 4 Hble coe TO RHHA 
onpeAenR~TCR H3 ycnoBHA HX OpTOrOHa nb HOCT H K I~~ (r» COeTORH HAM, 
3anp~eHHblM npHH~HnOM naynH, 

< ill03(r) 1<1>0 (r) > - O. 	 In. 1I 

~OKa)f(eM , 4TO 3TO ycnoB~e COAep*HTeR B fionee 06~eM yeno sHH OPTO
rOHal1bHOCTH AnR Ha4anbHoro H KOHe4Horo COCTORHHH /2/. nepenHweM 
/2 / C HCn0l1b30BaH",eM npoeK~"'OHHoro on epaTopa P = Ir c > < cr I. 
npoeKT",py~ero Ha4anbHY~ SOI1Hoeyn ~YHK~H~ Ha BOI1Ho eyn ~YHK~H~ 
KAHana, H on epaTopa aHTHeHMMeTpH3a4HH A: 

<<I> 	 Ir' <I> <I> Y (;'»< YL .. (;')<I>D<I> r ' IAlr-I<I> (r)<I> <l>D YL.. (;)l>=o.;n.21
taD LM Mae a ... 

BBeAeM onepa Top K(r, r') 

K(r, r ') ~ ~ (-l) ~ c~ <r <1>. <l>D yLM6) 1.,-1 <1>. <l>DYLM(;') >. In,31 

10 

rAe C~ - 4 HCI10 nepeeTa HosoK THna ~t HOPMHPOS8HHblX YCI10 BHeM 
C~ 	~ 1 (~~ 0) . C Y4eTOM In. 31 

< YLI.<;') <I> Dill. ri IA Ir - I <1>0 (r) <1>. <l>DYLM611 > ~[1- fdr' K(r~r )1<1>0 (r) . In. ~I 

H3 	 /n .4/ cneAyeT , 4 TO eenH ~c - e06cTseHHaR ~YHK4HR o n epaTopa 
K C c06cTseHHblM 3Ha 4eHHeM A = 1 , TO 

Al r- 1<1> o(r) ill.<I>DYLM(r) 1- 0, 	 In .SI 

T. e . TaKoe coeTOA HHe AOI1)f(HO fiblT b ~CKn~4eHO ~3 pacc MoTpeHHR, a 
3H.14 Io1T, 101 3an peU\e HO n pHH ~ ~nOM nr.iyn H. J.1c nol1 b3YA onpeAeneH~e HH
Terpana nepeKp~TH~ 116/, a TaK~e onpeAeneH He In.31 H In . ~/, 
H HHTe rp lo1pYR B / n .2/ no s eeM SHYTpeHHHM KOOPAHHaTaM $parMe HTOB, 
a TaK>Ke yrnOBbiM nepe'"eHHblM OTHOCHTel1bHoro AS HlKet-IHR , n011Y4HM 

< 0 : (r') I [1 - f K (r: r ) dr1<I> 0 (r » cO, In .61 

rAe 

(1 	- (K (r:r ) dr ~<I>o (r) >,! 0 In .71 

HOpMHposaHHa R Bon HosaR ¢YHK~HR OT HOCHTe l1bHOrO ABH>KeHHR. OKoH4 a 
Te l1 bHO 1013 / n.6 / nonY4a eM yCl10BHe 

< ol(r) 1<1> (r» = O. 	 In .31 o 0 

KOTopoe COBnaAa eT C YCI1OB"leM Ca~TO / n. 1/ , e CI1 H HHTerpan ne pe
KPblTHR 0 k (r) - COcToRH~e, 3a npeU\e HHo e npHH4111nOM n~YI1H. o 
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HaSHHT,IlHHOB p,r. , CHllHmTe a HY H ~ P4-84-829 

06 anb~a-pacn~e 6~cTpoBpa~~cR RAep 


B paMKaX TeopHH RAepl-lbIX peax~HA /" eopHH ~ewt:Saxal npOBe,lle H 
p a C4e T 4laKTopa .poPMHPOB3UHR H Dpe MeHH :lIGfS HH an.b<l>a- 'I3CTHUhI 

B OblCTp OS pantalOlItHXCR RAP~X. nOK,3SaIlO Ha npHMepe .RA pa 122Xe, 'ITO 

C POCTOM y r noBoro MOMe HT8 ~APO c aKCHaqbHO-c~HYTOH Ae9op~a

~He i~ ~to",eT CTaTb 3MHTT epoM Q - 48CTHll . Pe9ynbT£lTbl paCLIeTa spe

H eHH lKH9HIf a -1.{aCTHl\bI YKaSWBaJ.,T Ha He o6xo,lJ;HHOCTb y1.{eTa 4laKTopa 

tlNJpr-rnpoBaHHR npH BPaJJleHHH . 

PatSoTa BbttlOJIH e ll3. B na6opaTopHH TeOpeT H1.{eCKOH f9H 3HKH OHJJH. 

lIpenPHHT 061JeJlHHeHHOrO HHCTHTyra .JI,epHIIIX HccnenoB8HHA. JtylSHa 1984 

n epeaoA T . ~ . nYM6panc 

Nazmitdi nov R. G., Silisteanu r. P4 - B4 - 829 
Alpha Decay of the Fas t Rota ting Nuclei 

In the f r amewo rk o f the t heory of nu c l ear reac t ions 
(Fes hbach theory) t he forma tion facto r a nd ha l f - lives of t he 
m-pa rticle ar e calculated in t he (ast rotating nuclei. In the 

case of 122Xe it is shown t hat wi t h i nc reasing anp,ular momentum 
the nuc l eus wi th oblate deforrflation may be an emi t ter of a 
part icles . The results of calculations of half - lives of t he 
a - pa r ticle show t he impor tant role of t he forma t ion f actor 
i n the case of ro t ation. 

The investiga t ion has been pe r formed a t the Laboratory of 
Theor e tical Physics , JINR. 
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