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I. Bae,nem1e 

B pa6oTax /I-5/ C noMO~b~ HOBOrO M0TOAa (MeTOAa MOMeHTOB) 6blJIH 
pacctraTaHbl 3HeprHH H BepOHTHOCTH B036yJK,JJ,eHHH 3JieKTpHqecKHX H MarHHT
HblX rHr8HTCKHX pe30H8HCOB pa3JIHllHOR MYJibTHnOJibHOCTH BMOTb AO'= 4. 
B AaHHO~ CTaTbe MeTOA MOMeHTOB npHM8HJI8TCH AJIH pacqeTa MarHHTHOro 4-
H 3JieKTpHqecKoro 5--pe30H8HCOB. 

OKCnepHM8HTaJibHM Hfiq!OP,Ma.L"VfH no HHM noKa He HBJIJieTCJI CHCTeMaTH
qecKoR. IlpeACTaBJI8HHl,18 B 767 H3MepeHHH ceqeHHR B036YlK,IJ,8HHJl E5 KOJI-

l" ~ 2.o&po JI8KTHBHl,IX MOA cl- - qaCTHI.\BMH Ha H,IU)ax .:> \'l. H o CJIY'1taT , noJKa-
.nyit, eAHHCTB8HHh!M Hap,e]KHl,IM YKa38HH8M Ha JIOKaJIH3EI.I.\HIO 5- - CH1Ihl npH 
aHeprHHX cooTBeTCTBeHHO 20 ~ E ~ ~ 30 H 16 ~ E .. ~ 26. TeM. He MeHee 
TeOpeTHqecKoe H3yqeHH8 BHCOKOMYJibTHnOJibHblX pe30H8HCOB npeAcTaBJIH0TCJl 

aKTyaJibHUM B CBH3H C H8AaBHO 'a'la'l'liMK B KY! (I'pOHHHreH, roJIJiaffAHJI) 
3KCnepHMeHT8MH ( CM. 0630p /? K npHB8A8HHbl8 T8M CCWIKH). K~OM8 Toro, 
MOJK8T OKa3aTbCH IDiTepeCHl,IM cpaBHeHHe C APYI'HMH pact1eTru.ol8-18/, oco-
6eHHO MaKpOCKOnHt18CKHMH, nOCKOJlbKY 60JiblDMHCTBO H3 HHX BH110JIH8HO B npH6-
JIHJ!teHHH TOJibKO KBa.u.pynOJibHOR Ae«pOpMal.\HK noaepXHOCTH ~epMH (,14fl~), Tor

Aa KaK B HallleM M8TOA8 nOA'18pKKBa8TCJl KCKJIIOtniT8JibHM BWICHOCTb yqeTa 
aucmKx MYJibTHnoneR B ,nu» no Mepe B03paCT8HHH MYJibTHnOJibHOCTH Hayqae
MblX p830H8HCOB. 

2. 0cHOBHU0 ypaBH8HHJl H npH6JIHJK8HHJl 

~OPMaJIHSM M8T0Aa MOM8HTOB AOCTaTOllHO nOJIHO H8JIOJK8H B pa6oTax/2 ,. 
4,5/, n03TOM;y 3A8Cb orpaHH'IHMCJl JIHWb HanOMHH8HH8M ero rJiaBHl,IX qepT. 

OCHOBOR M8TOAa CJiyJ!tHT ypaBH0HH8 AJIH MaTpHI.\H MOTHOCTH B 3aBHC~eM OT 
Bp8M8HH M8TOA8 XapTpH - ~OKa. ~be-npeo6pa30B8HH0M OHO npeBp811\a0TCR 
B ypaBH0HH0 ARR cpyHK~H BKrnepa. HHTerpHpyR noCJI8Aff80 no HMnyJibC8.M C 
pa3JIH'IHNMH B0C8MH, nonyqaeM AHH8MH'l8CKK0 ypaBH0HHJl AJIH TaKHX KOJIJI8K
THBHblX xapaKT0pHCTHK JIA0pHoro ae~eCTBa, KaK MOTHOC'l'b Vt, CP0AHHH 
cKopoCTb U: , T0H30p AaBJieHHR Pt· H T0H30pil 6oxee BHCOKHX pattroa: 

£> tj><. , .£\KL , £ •J•<F,,. • Ypa~EJ8f1KH AJIH acex nepetlHcJieHHYX ae-
JIHtraH, KpoMe nocneAffeR, awmcami B 141 , a AJIH E~•"l11. HMeeM: 

~ ~ 
2_ P + Z: ( P 't:JU.,. _ j_ D ~ eJ. ] 
~t ,,,1<.e"" ~! i;,dc. ~x. D r:,••"e n.J( • e " " u ii ·v I ~IC tt. 

+ t ~xc. ( .P~"e.,_ u\ + · .e~"e,,_~ ) o. (I) 

3A8Cb /J=fttlt, m,_ - Macca J-IYK.IIOHa, CHMBOJI [ ... ].,tet1. 03Ha'lla8T CHMM0TpH-
,,r • • I<. e a 

s~ no ~eKcBJA t. , J , -..\ , h • . 
0m.rr npe~ pact1eToal1 ,9/ nOKa31,1Da8'1', 'll'l'O 3H8prHH H B8pOHT-

l~~C&ii},:1.idi,;~) i:HCTL'l'yt I 
/j rm~~!lhlt m:f:i~.aonaunf:1 
1i___§t-iSJft-lOTEHA . 



HOCTH B036y,K,D,eHHH H30CKa.JIHpHb!X MYRbTHilORbHb!X pe30H8.HCOB onpeAeRHJOT

CH, npa.KTHqecKH, TORbKO A0~0PM8.QH0H IlOB0pXHOCTH ~epMH (,ll,Il~), T.e. 

onepaTOpOM KHHeTHqecKOH 3HeprHH. Ha 3TOM 0CHOB8.Hl1H Mbl npeHe6peraeM 
3A0Cb eyKROH-HYKJIOHHbIM B3aHMOAeHCTBHeM, qTo cy~eCTBeHHo ynpOII\aeT pac

qeTbl. KpoMe Toro,Mbl He OTRHqaeM H0HTpOHhl OT npOTOHOB 11 cq11TaeM Hgep

HOe BelI\eCTBO HeClKHMae~, a Kpall R,IU>a - pe3KWII. 

B COOTBeTCTBl1H C npaBl1RaMH M0TOAa MOMeHTOB Tenepb tty)KHO Han11caTb 

CHCTeMbl BHp11a.JibHhIX ypaBHeHl1H ARR T0H30pa I-ro, 3-ro 11 5-ro pB.HrOB. 

IlepBM CHCTeMa noRJqaeTCH 11HTerpHpOBB.HHeM Al1HaMHqeCKHX ypaBHeHHH ARR -vt, H U.. no KOOpAHHaTaM C BeCaMH )(, 11 I, COOTBeTCTB0HHO • BTo-

pM CHCTeMa IlORJqaeTCH HHTerp11pOB8.Hl10M ypaBHeHl1H ARR VI., , U. , .J?.,, 11 

.P,J' J<. no KOOPAHHaTaM c BecaMH ':it X'. )( 1r. , Y • )( j( , .X 1< 11 I, cooTBe~cT-
. J J 

BeHHO. Ha.Kotte~. TpeTbH CHCTeMa noRyqaeTCR HHTerpHpOBl:iHHeM ypaBH0HHH 

ARH n... , iZ , Pf , P,.//(. , P~•1ee H P';J'Ke,,., c BecaM11 x,~,XKXeX~, 

xj X1t. "><e xk. ' X1< 'Xe)(.._ ' )(ex.,, , Xi,,. H l COOTBeTCTBeHHO. 

IlepBM CHCTeMa OilHCHBaeT ABIDKeHHe ~eHTpa Mace - OHa l1Cil0Rb3yeTCR 

HaMH ARH ero ~HKC~HH. OcTaBmHeCH ABe OKa3b1BaKlTCH oqeHb YA06Hb!MH ARH 
on11ca.HHH gBIDKeHHH Ma.non aMIIRHTYAH - tte6oRbmHx OTKROHeHHH OT cocTOHHHH 

paBHOBeCHH. C 3TOH, ~eRbD BHpHa.Jibtthle ypaBHeHHH BapbHpJDTCH (T.e. Bee 

~11311qec1t11e B0RHqJ1HH noRyqruoT Ma.Jlhle npilp~eHHH, ttanp11Mep, n. = ~
0'+ J n.,) 

H RHHeapH3JDTCH no BapHa.QHHM. KoRReKTHBHhIMH nepeMeHHbIMH 3~aqJ1 np11 

3TOM CJIY)KaT CReAJDII\He BapHa.QHH HHTerpa.JibHb!X xapa.KTepHCTHK Hgpa: 

v. (-1:): g;:1., (t) Tf .. /((t):.gS.P. ,?-f.)X dri 
J" ~J'C ' '-jJ t • \.. ) K 1 

) 

1flJ1KH):. Sf.P,.,l((i;t)dri, -v.. O (-{-} = s j,, () Ct) ' 
':J 'J Kti,, ~J~-t'1. 

1f,;,t:e .. l+)=gS.Pz,('l,t-):<.:'XeX.._J? lT,11: e~ =~s.e., (7-/:)'xa>C~drt 
., J 1 J , )K , ' 

lT~•Kf,.,_ (-1:-)= d S P~-~e (~+ )x'~ d<z" , Tf~?e~(-l-) == d S.Pfjtf~ (i;-l) c/;f; 

::J~ ... 11. (-1:) =J I.J(~t)~·XJ· ... Xi,. J~' ·"½: ... n. (-1:)= [Vi. YL (-f) 1' ' 
J ,J ,,... J '. .. ' 

• J'""' 

V f --1: J-"' - -:,j ... 11.C+)=- s/ri, )~ ... x,._ /'(,, , s ("C,,t.) -
- Ma.Jioe cMelI\eHHe Hgepttoro BelI\eCTBa. g?OJlMYRa ARH Jap11a.QH~ g n, nonyqaeT
CR C nOMOII\bD ypaBH8HHH HenpepblBHOCTH: 01YL=-<:h';u-(hJJ, rr $:. 8 U • ,n.nfl 

-; , 6.f>, , 8.P,, H J.P:•vi npHMeM 8.Ha.JIOrHtn!ble J4 IlpH6RIDKeHHH: 
c) c..; . J'" r 

2 

I 

I' 

·I 

I 

i: 6' 1:) = L. (i) + L l. ct) x't + z l;, . (tJ x" x.J 
~ • 1 1., }., L ~ 't {. ,.,_,,, 

I, • J , 

+ 

+ ii l Z,wr.', (-I:) xk x'-£ x'; + ,..;,-r,i L i,Wlh't[ i) ')(M X .. x't )( I-, , ' 
0 p, t<t't)=vi(-?+)[i->,.Ci)+L 1:Jt'.,.,-x. + Z. ~•,--ei X'"{ 'Jt, 
C) ~ ) I ~ ,i- JI 'T ~.~ JI 1' 

+ .L Cf;)~, ,vq (t) x h. '/.'t. x ~ 7 
";t,\ J' 'S ' 

"E,:,t. C~ +) = Vt.C~,i) r /4(.,,., (-£-) + :2: .tf1,1e. {i):i,,_ + Z #c~•._, -ri X,r x., 7. 1 0 J , 'L "J ¾ J ,,, ,c, J " , .,, j 

$ pl'IC€ ('i,t)= Vt(~{) f Qtjt:f (-0 -1- f fl..~'Kl,-J- X{. ~ • 
J ' 

IlOACTaBnHH 3TH pasRO*eHHH B onpegeReHHH KORneKTHBHl,IX nepeMeHHHX, 

MOJKHO HaMT11.cooTHomeHHR Me)K,IIY 3THMH nepeMeHHb!MH 11 K03qxp~eHTaMH l, 
CJ;J , ;V , 12 • Bb1Kn~Kl1 sgecb oqeBHgHhl, a noRJqaIOil\HeCH COOTHO-

meHHH CRHillKOM rpOM03AK11, qT06bl npHBOAHTb B ABHHOH CTaTbe. 
. fO) 

Ka.K 06~0 noRaraeM' qTQ B COCTOHHHH paBHOBeCHH u, ~ = 0 ' 
roJ <O) 0 <o> <o> r r r (l r 

.P,. == 1\ o~J , P,.Ke -=- .P1i ( dij ol(e + Ot'K. <>_je + o;e dJK ) , 
J p (0) 0 2. :J .e (0) " rAe 

1 
:: J 0 llJ'F / 5 H ll =- fi 'lfF I .?,S BblqJ1CReHH B np116RIDKett1111 g)ep..-.m:-

rasa. ,n.nH cKopocTH ~epwr HMeeM: v;, :: t,, (9frA/7'{2htfR), I'Ae R =- ?:o A '13 

- p~eyc Hgpa. 
B pesyRbTaTe nepeq11cReHHbIX ynpolI\eHHH BapH8l,\l1H BHpHaJibHb!X ypaB

H8HHH npHHHMB.!Or CReAJD~H BHg: 

vt,j11. - [ lf tj,". ]jl( ::. 0 } ' 

• g r • ,I • 

TT~," - 'TT~." - 10 w/L 1- ( "½,? + 2.. r V;,,,PP ~~) 

Ss~ ) 1 .. .il.Z: c~ ·+ ~-zv 
Re ,.. t,j"H ~ r '-,V~H 

• -=,. 2. 
TI,, +-;;-W;: ~t c.., 

[ l ir. . S. - ir.. 
I' l.f,\> J\( iJ," 

--n-.. l(,H) , t,J I ] ~•K 
a 

3 

0 
' . (.j 

q ,. ' 
- - :z:: c~ -rr. a. SR. -i ~ r 1.r,l'H- J~ 
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.. l ) 
- 1T.. -v~, iKeh. LJ ,11.f11. jlle\.\. 

2 2. - 1 
W.- R, =- 0 _,._ l Si, Vv.e.,., , .a 

5 J J't'""· 

• 2. 2. . ~ 

TT•. e - [ TT• D 1 _ W,c R, (I .. r 
LJ'II. 11, ·. ,jic.,1.11. Kfl,\, 5 ov- V J(.f.._ 

If 2[ ,•r 
+ -w. 2. v~ ·11.e ... /0 F 'J 

2 • . •. 

-1-. [ ( L V, o - R. V. n \ $,I<: + ( L V., -
p ","..,PP ")t.11.) J p ',J''-PP 

SR 2 
• ) 

"ii V:.,~'I. 8h-~ + i._ 2.. !.. z.. V. _ 9R V- x 
• 2. • J 

2 ~ ( 2 r 1.,ppH H ',H 

K s." Sh, J ] 
J 1<'.e¾ ~-

=- 0 
' 

(3) 
J 

• 
. TT:," e11. , 'j I - [ -rrlj1d,k ]e~ + ; 0 w: [ 2 ( '\,"e"' -. S~ ~ lT"r,reJ 

- dj J',~ f ( f 1T,p,pH - t-rr .... ) + [ ( ~ 1\ ,'f, 

~ 7/Z 2v. .. .,) J, 1 - S;, [ LP lTk...._ e.pp 
9 'J'"' O\ Ile~ "J > 

{1T"",e ].e}'I. L -
'l 

o, 

TT~J"e,"' - 1T ~d ... 
21- w." [(Rt~. - !i. L ·v.. ) <' 
/0 F t.,l~ } f' t.,Jt<f>p 01:'.~ 

( R2 
• fl . • "\ r £ 1 

+ t 2 Vi,H .- z.g 7 vZ,ppH J d.j11, re ~lt + 

1- t. I 
,5" luF '1T ~j ", ~ .... t ( SR.

2 
) r ] + - '2:. "TT,, - - 7T, o, 

2.. r ~J",rP 1- 'JK. ft1. U"e 0 ' 

4 

. 1 
I 

'/ 

i[ u.J2. (z g "\ 
TTLjdl-\. + wF 7T ~1::e,"" + 2F t" R lTtl,-5- - s ~ TI,MH)" 

" ( SJ~ Seit + dje Jt:n + ~- s.,) J,.,1 
. J k. 

0 
' 

PAe W;: =- iJ;. IR. 
3. MarH11THhlM PeKca.neK

0

anORbHbIH pe3OHaHC 4-

CocTaBnHH n11HeHHble KOM611H8.Ql111 ypaBHeHHW C11CTeMH (3) C onpe,D;e

neHHb!MH 3HaQeHHHMH HH,IJ,eKCOB, MO*HO 

ChlBaIOiey!O 4- - Kone6aHHH: 

Bbl,Il,enHTb 113 Hee IlO,ll;C11CTeMY, on~-

• 
H~ - H2 ::: o , . 
. l-12. H -;:, 2. H - 2 ?, + 5 w. 1 =- 0 ' 

H2. . 
H11 

-3H 11 + '~w;H 2 = O. 
+ 2. 

+ SW• H3 -= 0 . 

(4) 

,nHHaMHQeCKHMH nepeMeHHhtMH 3,D;ecb HBnrooTcH Henp11Bo,1J;11MHe TeH3Opb1 H; 
MYRbTllilORhHOCT11 ;). = 4, np11qeM Hi ecTb He QTO Httoe, Ka.K peanbHM 

qacTb aap118.Q1111 Ma!'H11THOPO PeKc~eKanOnbHOPO MOMeHTa 

nl c e j - [ . ...., - J 't y d....., f../VJ"/1 = :- .sm;A n., u. "C.. • 'v rt 'r1 I-(. 

BhlpruiteHHH ,D;JIH H ~ B Tepwmax 11cxO,1J;HbIX ,D;eKapTOBblX TeH3opoa np11Be,1J;etthl 

B Ilp11nO)KeHH11. B·KaqecTBe xapaKTepHCTHQeCKOPO ypaBHeHHH CHCTeMhl(4) 

11MeeM 

" 2 2 6'9?> It W - l<J • /84{ f-
25 

WF = 0 • 

Ero peweH11e ,D;aeT ~Ba ,D;eBHT11KpaTHO BhlpOiK,IJ,eHHblX ypoBHH C 3HepP11HMH 

- -//3 
E ( 4

1
) == so A /ft/98 

- -113 
E ( Lf 2) = 185" A A1:1B 

5 



OHH J.1306pa.lKeHbI Ha pHC. l CilJIOIIIHbIMl1 JIHHHm.rn. 

EcnH B pacqeTax npeHe6peqb )].TI~ MYJibTHilOJibHOCTH ').. = 4 (T.e. 

IlOJIOlKHTb H 4 = 0 H OT6pOCHTb IlOCJI8,IJ,Hee ypaBHSHHe B ( 4)) , TO KapTHHa 

npHHQHilHaJibHO MSHRSTCR - OCTaeTCR TOJibKO O,IJ,HH ypoBSHb C 3HeprHeM 

- ,[68 -I/!; 
f: ( 4 ) :: y 5 f:,, WF :: ./1-O A ftfa g 

HaKOHSQ, npeHe6pelKeH111e TaJOKe H )].Il\11 C f)... = 3 C,IJ,BHraeT 3TOT 

ypOBSHb K 
I _ ,[~ -f/3 

E c 4 > =- v s t w;: = H :f. 5 A M, e 
oTo 3HaqeHHe 6JIH3KO K nonyqeHl-lliIM B pa.6oTax/lO,l6 , 181. Ha pHc. l Har

JIR,IJ,HO npo,D,eMOHCTpHpOBa.HO pa3JIHq111e B OQSHKax 3HeprHM 4-_ B036ylK,Il,SHHM, 

nonyqaeMb!X C yqeTOM pa3JIHqHNX nopR,IJ,KOB )].TI~ • 

Bo BCSX IlpHBO,IJ,HMNX 3,IJ,8Cb OQ8HKax Mb! IlOJiaPaJIH "tc = 1, Ia qJM. K 
HaCTOH"~SMY Bp8M8HH 3KcnepHM8HTaJibHO~ HHqJOpMaQHH no 4--pe30Ha.HCaM 

HeT. Ham111 HCCJ18,Il,OBa.HHR ,IJ,8.IOT OCHOBa.HHR IlOJiaraTb, qTo IlOJIOlK8HHR HX QSH

TpOH,D,OB cne,IJ,YeT HCKaTb B npe,IJ,eJia.x E (4-) = (56,3 - 61,2) A-1/ 3MsB. 

Heonpe,D,eJieHHOCTb 3TOW OQSHKH CBR3a.Ha C ,Il,OJo/CTHMb!Ml1 BapHaQHRMH KOH

CTa.HTN "le ' npHqeM M8Hblllee 3HaqeHHe 3HeprHH COOTB8TCTByeT1' =l,25 qJM, 
~cs O 

60Jiblll8e - "to = l' 15 qJM • Hanp111Mep' B .e g MarHHTHbIM 1113OCKaJIRpHbIM 
4--p830H8HC CJI8,IJ,Y0T OlKl/1,IJ,aTb B HHTepaane 3HeprHM OT 9,5 ,Il,O 10,3 M3B. 

Ilp111Be,IJ,eHHble BepORTHOCTl/1 B036ylK,Il,8HHR 4--pe30Ha.HCOB paccqJ.1TNB8.IOT

CR C IlOMO~b~ TeOpHlli JllliH8HHOro OTKJIHKa, KaK 3TO IlOKa38HO B / 5/. Ilony

. qaeTCR cJie~~M qiopMYJia: 

(. 

_ '72.J_2i; 1/3 

8 M 4, 4, - 3'1-) = z:: A h, ri.. ·.3 ( 97i) 
50 TTn,,z, 

CornacHo en, 111MeeM 

2. 21 2+ 
2 + )2 E, - -:gwF h (e, n. • • 

- 'l/:J· 
E; (£, 

2
- E.2

) 2m<J 
J 

- l2. zo, ) 
B(M4, LtJ. ~J1l)=.026 A'lh, B,.JMLt) ( =.09 Bw(Ml{) 511.,_ PB , 

2 ~ ) 

~(MLJ,'-1~ ➔3'1 )= .2>S A~'?, Bw (Ml/) (=.~Lt fbw (µ4) d~ .P~ . 

6 

! ' d, 

I l 

J 

l 

!l 
',( 
,. 

4. oJISKTpJ.1qeCKJ.1H 25 - IlOJIHbIH pe3OH8HC 5-

IlO,IJ,ClliCTSMa, OillliCNB8.IO~M 5-_B036Y)K,IJ,eHHR,IlOJiyqaeTCR oqeBH,IJ,HNM 

nepeKOM611iHHpOB8HH8M ypaBH8HHH CHCTeMH (3) .. 
X~ - 2 X 2 = o, . 
• 4~ 1 - - 0 X - 3 -v + -5 WF ..X. i '=- , :, ,J\. ~ . 
• ~ 2 

~'?> - 4 )('4 + 2; Wi, X2. -::. 0, (5) 

X11 - 5 Xs + ~w~ )(.,, =- o 
• 5 .J ' 

X5 + u.{X'i =- o . 
3,IJ,eCb Xi - ,IJ,SMCTBHTeJibHM qacTb Bap111a!zyi111 25 - nOJibHoro sJieKTp111qecKo

ro MOM8HTa 

Q _ -2 ep J . 5" ,.r I ➔ 
5f - h-1A . JJ ~ .lo/1 d"C, 

Bbipa.lKeHHfl ,D.JIH Bcex ,IJ.J.1Ha.t,rnqecK111x nepeMeHHwc X. B TepM111Hax 111cxo,n.-• 
HblX ,n.eKapTOBWC T8H.3OpOB npHB8,Il,8HbI B IlpHJIOlK8Hllilli. 

XapaKT8pHCTJ.1qecKoe ypaBHSHJ.18 CHCTSMH (5) 1/iMeeT BH,Il, 

'I 2 2.. 9(.53 I/ 
Cu - tu • 50 WF + Z€ loi= = 0 

Ero pelll8Hllie ,IJ.aeT ,D.Ba O,Il,lliHHa,D,~aTHKpaTHO BNpOlK,IJ,SHHNX YPOBHR C 3Hepr~rn-· 

~ -¼ -~ 
E(5:) = ~36'.5 A M,g , £(62.-)= 292,A ;1;/;;8 

,• 

OHH 111306pa.lKeHbl Ha p111c. 2 CilJIO!llHbIMH JIHHlUiMH. 

EcnR npeHe6peqb )].Il<I1 MYJibT111noJibHOCT111 -i = 5 (T.e. noJIOlKHTb 

x~~ 0 R OT6pOCJ.1Tb IlOCJIS,IJ.Hee ypa.BHSHJ.18 B (5)), TO Il8pBHH ypOBSHb 

38.MSTHO'C,D.BHraeTCfl: 
/ - -{/3 

E (&i) = Joi A Mag 

a IlOJIOlKSHHe BTOporo ypOBHfl 1113M8Hfl8TC1I H83HaqHT8JlbHO: 

I - A-~3 A~ 0 E ( 62 ) = 2 g g. 6 /VJ !Jb • 

EcJIH H8 yqHTblBaTb TaKJ!te ~ C 'A = 4, TO OCTaeTC.IJ TOJibKO O,IJ.lliH ypo

B8Hb C 3Hepr111e8 

7 



I 
I 

- . . ,/?, - f/3 . 
E(5 )= 1fg' t.wF =- 266' A Mais• 

IlpeHe6peiKeHHe H ~ C ~ = 3 npHBOAHT K TOMY, qTo 3TOT ypoBeHb 
onycKaeTCSI K 

£
1

(5-) = f~T iwF 
· -f/3 

= 1g2 A J.,19g , 

qTo TO~O COBn~aeT C pe3ynhTaTOM lli!Kca Ill C11pKa 191, no;ryqeHHblM np11 

pa6oTe_TORbKO C KB~pynonbHOH ,l:Ulm. KaK BH'AHO (cM. p11c. 2),yqeT BhlC
m11x MYRhT11noReH BM~ Cl1RbHeHllil1M o6pMOM oTpaxaeTCR Ha pe3yRhTaTax 

- He TORbKO 3aMeTHO CABHP8lOTCR ypoBHl1, HO 11 MeHReTCR IIIX q11cno. Yq11Thl

BM HeonpeAeReHHOCTb 3HaqeHl1R "ta,MOXHO OJK11.naTb 5- -pe30HaHC B npe.neRax 

-~ 38 
E ( s-) == ( s£::,: .:.. 101.2) A A4aC ( = (16'.2 -11-.1') M:;8 cJM P~ 

3TOT pe3yRhTaT xopomo cornacyeTcR c aKcnep:11MeHTOM / 5/ ( u; ~ Ex~ 26 
ARR z~_pg ) ' a TaKiKe C MHKpOCKOn11qecKl1MH P,acqeTaM11H B pa6oTax /I'7-
-I9/. ~eRcTBYR corRaCHO peQenTaM pa60Thl/51/, MOiKHO nony~Tb cneAYIO

~ee BhlpaxeH11e ARR npHBeAeHHOM BepORTHOCTl1 nepeXOAa: 

z If 16'2 2 2 2 ,, If 

B (E£ 5 ~ ..... rz.' = 16'0 2 E, - sW;: t E; + tlw""t. B (fS' i.. /. #. 

' . d C / .3h1 .eiA t/ ( £/ - £/) IV J ' J 

0TCIOAa 11MeeM 

-2_ 2 208 ) 

B ( f S, 51- ➔ ~'2) = S.2 5 A'l/
3 

Bw(£5) ( =- 2g.6 B11; (E5) dM _pg , 

_ -2_ 2 ( 20& ) 
B (£S, 52 ➔ d'{) = ~LS1 A913 Bw (Es) ~ 3. 9 ~w ( [;5) JMl pg 

OTl1 YPOBHl1 11cqepnhlB8lOT npaBl1RO CYMM IlORHOCTbIO, AaBaJI B Hero BKR~ 
57,5 % 11 42, 5 % COOTB0TCTBeHHo. 

5. 3a.Kn10qeH11e 

Ilepeq11CRl1M OCHOBHble pe3yRbTaThl 3TOH pa60Thl. 

MeTOA MOMeHTOB pacnpocTpatteH Ha TeH30phl IlSITOPO pattra. Han11ca-

8 

m 
"' E .. 

60 

, 40 
~ 

w 

20 

0 

' ' ', 
·-·-·-·------------------

"-------~-·~ 
50 100 150 200 A 

Pl1c. I. 
reKc~eKanORbHble MarHl1THble B036yJK,IJ.eHHR. CnnomHble Rl1Hl111 - TO~ 

pacqeT, illTPIDCilyHKTlipHHe - yqTeHbl KB~pynORbHM 11 OKTynonhHM 

M~, nyHKT11pHM - yqTeHa TORbKO KB~pynORbHM ,IUI<;i?. 

80 

<D ... 
E 60 

I 
1/'1 

w 40 

20 

0 

\ 
\ 

' 

\ 

' ' 

·, 

' ' ' -
·-..... 

'·-

50 

-- - ....... 
------------

·-·-·-·-·-·-·-·-·-·---
100 150 200 A 

Pl1c. 2. 
8ReKTp11qecK11e 5-_B036YJK,JJ.eH11R. Cn.nollHble Rll!HIIIIII - TQqliblH pacqeT, 

illTPIDCllyHKTlipHHe - yqTeHY ~ Mj"RbTHilORbHOCTIII J.. = 4,3,2 (B 
MaCmTa6e 3TOPO PIIICYHKa BTOPM Kpll!BM COBn~aeT C aepXHeR cnnOWHOR); 
Toqe~M RHHIIIR - yqTeH!,1 Aflb c '}. = 3,2; IlYHKTll!pHM - ytneHa TORbKO 
KB~pynORbHM ,nrr~. 

9 



Hbl ypaBHeHHfi ABH*eHHfi ARH COOTBeTCTBYJO~HX KonneKTHBHblX nepeMeHHbIX. 

Pacci:mTaHbl 3HeprHtt H BepOHTHOCTH B036y)i(,IJ,eHHH rttraHTCKHX pe30HaHCOB 

5- H 4-, npHqeM nono*eHHe 5--pe30Hattca ttennoxo cornacyeTcH c HeAaB

HHMH 3KcnepHMeHTaJihHb!MH AaHHb!MH. IlpoAeMOHCTpHpoBatta ttcKJllOqHTenhHM 

Ba.JKHOCTb yqeTa B~CillHX MYRhTHnoneH B Ae~opMa.QHH noBepXHOCTtt ~epMH. 

llonyqeHHble 3AeCb ypaBHeHHH ABH*eHHH ARH AeKapTOBblX TeH30pOB 
IlHTOro pattra Il03BOnmoT tt3yqaTb Ta.KJKe 3-; 2--H i--B036~eHHR. Pe-

3YRbTaTH COOTBeTCTByJO~X pacqeTOB 6yAJT npeACTaBneHH B cneAyio~eH 

CTaTbe. 

IlpHno*eHHe 

CBR3b MelK,!Jj HenpHBOAHMI,IMH tt AeKapTOBb!Ml1 TeH30p8Ml1 

gQS!S = +o(5[~IHI + 5~2'222 - {0~(122 

. (V + sV - ~o ~1222) ~ ± L ' 2.2.'Z'l.2. (IH 2. 

8JU4±11 =-~cf.4 f 4 Y;,,m2. - Lt ~,m2 - :> °"¼,m?> + ~ -v;_,,223 

-V +V, + • (€-V 
2 Hr:; :1 2223 - L -~ Wt2 

) ' ; 
2, v;_ 112?, - i"¾ 1223 , ' ) 

• 

- ~ 2.222 + ~ 222?> + ½ lH.:?> 
' ' ' 

~Htl 
' ) ~ 

Hi= Re SJZ{,±lf 

Hz. = ± cf..,_, [ 9 rr.:;,112 - 6 TTH,m, - € Tijz,H'!> + 31Tz~,w 

-- g 1Tz-; <a + 6 ~2 IZ?. + b ~i 223 - 31Tr3
1
2n Z , , ' j 

H~:. ± c:l.1.i f-9 lT1u,1~ + 6'~2:;,H + 6'1Tff!>,11 - 3 lTm,n 

+ <3 ~n,z'!> - G 1112.-;,2.i. - 6 "l1z23p. + 3 1f22.2,n .~., 

10 

/-"-,-::: ± d.11 [ :, ~123 1 - 1fw; 2 + , , '-I llm2, ~ 

- ~ lTl2."2?, '2 + TT2221, ·1 - 4 l"rt222 ~ 
' ' , ~ . 

x~ = Re s QS:t5 

x2 =- + tOd.5 [ TTH,H-{ + 2 ·rr,2,t2.2 + 2> 1122,-122. 

- 1T,,,"' - t; TT12 ,,,. - :, TI«,<22 ~ ' 

x~ ~ + t◊o(s [ -nw,1~ + 3 ·-rrui,u -+ 2 ltz.n,1.2 

- 1TH -1 22 - 2:, 1ftu H 
) ' b TI,12,H ~ ., 

Xti =- + 5 els [ 1Trn1,i + lTm.2,-1 + Li Tru'2'2,2 

- it rr;(f2,2 - b 7T(l22,-\ ~ ' 
'Xs = + d..s { TT,1111 + 5 ~2.222 - ~o 1Tm22 ~ 

3 --(fs"' -2 ep 
o(, = zo z-iF" iue A ' v-, r. e,, ?> 7-7 
c/.s = .:>2 1r m II 
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6acTpyKos C.lr1. 1t1 AP• 

lr130CKanRpHble 4-_ VI 5--rviraHTCKVle peJoHaHCbl 

B ccpepw1eCKVIX RApax 

P4-91-167 

HanV1CaHbl AV1HaMV1'1ecKV1e ypaBHeHVIR ·AnR MOMeHTOB cpyHKUVIVI BVlrHepa 

B VIMnynbCHOM npOCTpaHCTBe snnoTb AO 5-rO nopRAKa. OHVI peWeHb! B npV16· 

n"1>KeHVIVI ManblX aMnn"1TYA rapMOHVl'lecKVIX KOne6aH11iil. PaCC'll1TaHbl 3HeprVIVI 

VI _sepoRTHOCTVI BOJ6y>t<AeHVIR 4=-11. 5:-peJoHaHCOB. 

Pa6orn sbmonHeHa s fla6opaTOpV1"1 reopern'lecKoiil cpVIJVIKVI Olr1Alr1. 

ITpenpmiT Ofri.emmeeeoro HHCmTyTa ~epHbIX uccne.o;osamtii. ,Uy6ea 1991 

nepeBOA asTOpOB 

Bastrukov S.L et al. 

The·lsoscalar 4- and 5- Giant Resonances 

in Spherical Nuclei 

P4-91-167 

The dynamical equations for the Wigner function in the phase space . 

up to the five order moments are derived. They. are solved in the small ampli

tude of harmonic oscillations approximation. The energies and excitation 

probabilities of 4- and 5- ~esonances are calculated. . 

The investigation has been perfo~med at the Laboratory of Theoretical 

Physics, JINR. 
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