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BBEL\EHHE 

Bee 3KcnepMMeHTW, nocsH~eHHwe MccnegosaHM~ cna6wx agpoH­
agpOHHWX B3aMMOge~CTBM~ B AOCTaT04HO THmenwx aTOMHWX HApax 
/A >40/ MOmHO pasgeflMTb Ha ABe rpynnw. nepsaR 1113 HMX CBH3aHa 
C H3y4eHHeM 3$$eKTOB HeCOXpaHeHMH 4eTHOCTVI B HM3KOnema~HX 

cocTORHHHX aTOMHWX HAeP IE . < 1 MsB/ c noMO~b~ H3MepeHH~ 
~ B03 - ~ 

~HpKynHpHOM nonHpH3a~HH y-KsaHTOB 111 yrnoawx pacnpeAeneHHM 
Y -KsaHTOB 1113 nOnftpV130BaHHWX Hgep /nogp06HWB CCWflKM Ha 3KCne­
PHMBHTaflbHWe pa60TW 8 3TOA o6naCTVI MOMHO Ha~TM 8 o63ope/l//. 

TeopeTH4ecKM~ aHanM3 nony4eHHbiX a 3To~ o6nacTH peaynbTaTos 
n03BOflHBT cgenaTb O~BHKy/ 2 · 5 / BBflM4VIHW K03$$M~VIBHTa CMeWMBaHHH 

ao ABYX KOM6HHHpy~~MX ypOBHe~ AaHHOrO CnHHa J VI npOTHBOnonom­
HbiX 4BTHOCTe~ trr: a 0 .,Jo-7 .l{aK 6blno noKa3aHo a pa6oTax 13 •61 , se­

nM4HHa a 0 onpegenRBTCH C XOpoweA CTeneHb~ T04HOCTM BflHRHHCM 
TOflbKO cna6oro caMocornacosaHHOro nonR V~nH nosToMy AflR HM3Ko­
nema~Hx COCTOftHM~ Hgpa MO>HBT 6b1Tb 8\!!_pa)l{eHa 4epe3 OTHOWBHVIB 
OAH04aCTH4Horo MaTpH4Horo 3flBMBHTa VcnK 3HepreTM4eCKOMY pac­

CTOHHH~ Do MB*AY KOM6HHHpy~~HMM ypOBHRMH. EcnM AflR BBflM4HHW 
D0 VlcnonbsosaTb o6ono_4e4HY~ OL\BHKY D 0 ""hwo"'l 0 M3B, TO nerKo 
pacc4HTaTb 3Ha4eHMe vcn~lo-6 MsB. BTopaR rpynna 3KCnepHMeHTOB 
BWnOnHeHa C HCnOflb30BaHHeM TennOBWX H pe30HaHCHWX HeATpOHOB 
H CBft3aHa C H3MepeHHeM yrnosoA aCHMMBTPVIVI y-KsaHTOB OTHOCH­
TeflbHO HanpasneHVIR nonHpH3a~MH HeATpOHOB/7-lO(~HpKynRpHoA no-

/11/ v 

flRPM3al\HH y-KsaHTOB ,yrnOBOH aCVIMMeTpVIVI BWneTa OCKOflKOB npVI 
ABflBHVIH RABP nonRpV130BaHHWMH HeATpOHaMVI /l 2~3aBHCVIMOCTVI non-
HWX HeATpOHHWX Ce4BHHA OT npOAOflbHOA nonRpV13al\MVI HeATpOHOB/l3·l~/ 
B 3ToA rpynne 3KcnepMMBHTOB V13y4a~TcH 3$¢eKTW HecoxpaHeHVIH 
4BTHOCTH B KOMnayHA-COCTOHHHHX aTOMHWX HABP npM 3HeprMRX B03-
6ymABHVIH nOpHAKa 3HeprMH CBR3VI HeATpOHa Bn.H3 aHanH3a pesynb­
TaTOB 3TOH rpynnbl 3KCnepV1MBHTOB MO)I{HO onpeABflVITb BeflV14VIHY K03$­
$VIL\VIBHTa CMBWHBaHVIR a "'10-4 -10-5 . 

0TnH4VIB B 3Ha4eHVIftX a AflR HH3KOB036ymABHHWX H KOMnayHA­
COCTORHVIH 6blfl0 CBR3aHO B pa60TaX /7,lll, 2/ C TaK Ha3biBaeMbiM Me­

XaHVI3MOM AHHaMM4BCKoro ycMneHHR. B pa6oTax 116 •21 npoaeAeHo 
HaH6onee o6~ee paccMOTPBHHe npHpOAW 3TOrO MeXaHH3Ma, AflR KOTO­

poro He06XOgHMO HaflH4VIB B OnpeAeneHHOM 3HepreTH4BCKOM HHTepaa­
ne BE nonHero 6asV1ca KOMnayHg-cocTORHHA (J -rrA. '), CMewMsaiOL4MXCR 
cna6biM s3aMMogeAcTBHeM c AaHHbiM KOMnayH/.1-COCTORHHeM JrrA. OgHa­

KO B 3THX pa6oTaX He paccMaTpHBaeTCR KOHKpeTHWH MeXaHVI3M CMe-
~~,~~-"'"'-~1 

I i I"' ,.. , ... \,; 

') f"'--f J jiHtf ;:"\ f. ,l Jj\ 1 

~ .. 
; • .o.1~ > 

···\ . ' 

::j·f 1b 0l'·'l .. c KA 

j 



WI1BaHI1R COCTORHI1~ A 11 .\'. B pa6oTe /7/1-1 B HOBe~WI1X pa6oTaxl17,18/ 

AHHaMH'-IeCKOe YCHileHHe 06"bRCHReTCR TeM, '-ITO BCe rilaBHble KOMno­

HeHTbl BOilHOBO~ <)JyHKL!I-111 KOMnayHg-cOCTORHI1R J~r,\ HeKOrepeHTHO 

CMeiUHBaiOTCR Cila6biM B3aHMOge~CTBHeM C COOTBeTCTBYIOUIHMH riJaBHbiMH 

KOMnOHeHTaMH BOilHOBO~ <!JYHKL!I1H 6IlH3KOilemal!lero KOMnayHg-cOCTO­

RHHR J-~r.\'. KaK 6ygeT nOKa3aHO HHme, TaKO~ MeXaHH3M CMeWI1Ba­

HHR npOTI1BOpe'-IHT COBpeMeHH~M npegcTaBileHI1RM 0 CTPYKType KOM­

nayHg-cOCTORHH~ 119•211 • 

CoaceM HegaBHol61 6~na npegnpHHRTa non~TKa OTKa3aTbCR OT 

npegcTaaneHHR o AHHaMH'-IecKOM ycHneHHH 3<)J<)JeKTOB HecoxpaHeHHR 

'-leTHOCTH B He~TPOHHbiX pe30HaHcaX H HCnOilb30BaTb BaileHTHbl~ 
MeXaHH3M CMeWI1BaHI1R Cila6biM B3aHMOge~CTBI1eM S- 11 P-ogHO'-IaCTI14-

H~X KOMnOHeHT KOMnayHg-cOCTORHH~. nogo6H~~ MeXaHI13M, 6e3yc­

Il0BHO, $11311'-leH. OgHaKo, no-aHgHMOMy, OH He 6ygeT AOMHHI1py10-

lli"~M, nocKOilbKY AilR o6"bRCHeHHR 3KcnepHMeHTailbH~x 3Ha'-leHH~ 
K03<)J<)JHL!HeHTOB acHMMeTpHH B pea~L!HRX (n, y) /8,9/ aBTOpaM /6/ npH­

XOgHTCR HCnOilb30BaT_!? 3Ha'-leHHe V CJI "'1 Q- 6 M3B, KOTOpoe Ha nOpR.QOK 

npeBbiWaeT 3Ha'-leHHe VCJI"'1 o-6 
M3B' H3Bile'-leHHOe 1-13 3KcnepHMeHTOB 

nepao~ rpynn~ H Hcnonb30BaHHOe HHme. 

B HaCTORI!Ie~ pa60Te npegnaraeTCR HOB~~ MeXaHI13M CMSWHBaHHR 

KOMnayHg-cOCTORHH~ npOTI1BOnOIJOmHO~ '-leTHOCTH 3a C'-leT Bl1pTyanb­

HOrO B036ymgeHI1fl Cila6biM B3aHt-10.QS~CTBHSM ·rHraHTCKHX o--pe3o­

HaHCOB. 3TOT MexaHI13M coxpaHReT HAeiO o AI1HaMH'-IeCKOM · 

YCHileHI1H, HO Ha HHO~ OCHOBe, HemeiJH B pa60Taxi7,17/,H RBilReTCR 
0AHHM 1-13 CilY'-Iaea, pea!li-13YIOUIHX npegcTaBnet-IHe pa60T /1:!,16!, 

2. r nABHbiE KOMnOHEHTbl BOnHOBbiX <I>YHKI..lHtl KOMnAYH,Q-COCTOfiHHtl 

11 CnA60E HYKnOH-~YKnOHHOE B3AHMO,QEtiCTBHE 

npegcTaB11M BOilHOBYIO <)JyHKL!HIO KOMnayHg-cOCTORHHRJITAB BHge 1211 

JlT N JIT 
qt.\ = I. X lg I • I 1 I 

J 1=1 

rge g t - <)JyHKL!Hfl KBa3~4aCT114HO-<)JOHOHHOrO 6a3HCa 119•201, npH'-ISM 

11HAeKC i nOMHMO KBaHTOB~X '-IHCeil, xapaKTepH3YIOUIHX COCTORHHe 

KBa3114aCTHL!, <)JOHOHOB H cnoco6~ 11X CBR311 0 BKiliO'-IaeT B ce6R 11 

nOIJHOe '-IHCilO KBa3H'-IaCTHL! I<)JOHOH COOTBSTCTByeT Cily'-laiO p= h =11 

n = P + h, rge p(h) - '-IHCilO 11 '-laCTHLI" I"AblpoK"/. B <)JopMyne /1 I 
OCTciBileH~ TOilbKO 

11
riJaBHble 11 KOMnOHSHTbl BOilHOBO~ <!JYHKL!HH 'I'X17 

KOTOp~e npaKTH'-ISCKH HC'-Iepn~BaiOT YCilOBHe HOpMHpOBKH H AilR KOTO­

p~X 3Ha'-ISHI1H KBagpaTOB K03<)J<!JHL!HSHTOB Xi npi16IlH3HTeilbHO OAHHaKO­

Bbl H CYUIBCTBSHHO 60ilbWe 3Ha'-leHH~ KBagpaTOB K03<)J<!JHL!HeHTOB X~\ 
gnR gpyr11x B03MOmHbiX I"MaiJbiX 11

/ KOMnOHeHT g117, BOilHOBO~ <!JYHKL!HH mn I 
T A ., 

COCTORHHe J11.\ MOll<HO CBR3aT b C OgHO~ 1-13 B03MOll<HbiX peailvt3a-

1..11-1~ K03<)J<)JHL!11SHTOB X. ,pacnpegeiJeHHbiX no 3aK'oHy /22 / 
1 

2 

\ 

),I'' 
~~. 

N/2 
2N~r -8(1 

P(xt .... , xN) = NN/2---;-1) 
N 2 
}; Xi) 

!= 1 /2/ 

COOTBSTCTBYIOUIBMY paBHOBepO.ATHOCTH BCSX rilaBHbiX CTeneHe~ cao-

60gbl Hgpa. 

PaccMOTPHM MaTpH'-IHbl~ 3IJeMeHT VA.\, cna6oro caMocornacoaaH­

Horo noTeHL!Hana VCJIMemgy ABYM.A 6nvt3Konemal!lvtMH KOMnayHg-cocToR­
HH.AMH J~r.\ H J-17.\': 

J~r J-17 N N J~r J-17 v"' =<'1', \V \'1',, >=I. I. x 1yJ<g 1 \V \g. >. 13/ 
• "" " CJI " I= 1 j=1 CJI J 

BBHAY CTaTHCTVI'-ISCKO~ He3aBHCHMOCTH K03<)J<!JHL!HBHTOB Xi H y j H 

CBO~CTB pacnpegeneHH.A /2/ cpegHee 3Ha'-leHHe v,\,\ -paaHO HYiliO. B 

TO me BpeM.A CTaHgapTHOe OTKilOHSHHe Beilvt'-IHHbl VA~ ..OT cpegHero 

3Ha'-leHH.A, OnpegeiJRSMOe KBagpaTH~M KOpHeM 1-13 AHCnepCI-111, paBHO: 

N N 1 \ll 
a= I~ ~ -.r(<g!"\V \ gJj~" >)

2 l z • /4/ 
I= 1 j=l N"' 1 CJI 

Ecnvt Tenepb npHH.ATb /gonyl!leHvte A/, '-ITO KamgaR rnaaHaH KOM-
JIT 

nOHSHTa g! COCTORHHR J~r,\ MOmeT 6b1Tb CBR3aHa nOTeHL!HaiJOM cna-
6oro B3aHMOAe~CTBH.AVCJI C OAHO~ 1-13 riJaBHbiX KOMnOHeHT COCTORHHR 

J -17A ', H y'-leCTb OAHO'-IaCTH'-IHbl~ xapaKTep noTeHL!Hana VcJI , BeilVI'-111HY 

a MOmHO npegcTaBHTb B BHge 

a = VcJI i yN. !51 

Ecn~ AilR K03<)J<I>vtL!HeHTa cMeWvtBaHI1R a cocegHHX pesoHaHCHbiX cocTo-

" " a D RHHH BOCnOilb30BaTbCR <)JOpMyiJOH a= 0 ,a cpegHee paCCTORHHe Mem-

AY cocegHHMH KOMnayHg-cocTORHVIRMH c gaHH~M J 11 npOTVIBOnonom-

~E 1211 
HbiMVI '-ISTHOCTRMI1 npegcTaBI1Tb KaK D=- I~E = 1 M3B - VIHTepaan 

N 
pasMeWHBaHHR KOMnOHeHT KOMnayHg-COCTORHHR/,IJerKO nony'-IVITb. 

COOTHOWBHHS 

Do 
··-·· 
~E 

a= a 0k = a 0 yN !61 

<!JOpMyiJa /6/ ABMOHCTpHpyeT 3<)J<)JeKT AHHaMH'-ISCKOrO YCHileHHfl 

K03<)J$HL!l-1BHTa a no cpaBHSHVIIO C aHailOrl-14HbiM K03<)J<!JVIL!HeHTOM CMe­

WHBaHHR a 0 Ailfl npOCTbiX COCTORHVI~ npOTVIBOnOIJOmHO~ 4STHOCTVI. 3a­

MSTVIM, '-ITO 3Ha'-ISHVIS K03<)J<)JHL!HBHTa YCVIIlSHVIR k OKa3~BaeTCR npH6-

Do . 
I1V13VITSilbHO B -"' 10 pa3 60ilbWe, HemenVI HCnOilb3YSMOS B pa6o-

/ ~E -
Te 117" 18 3Ha'-ISHHe k = yN. 

npHBBABHH~~ B~We cnoco6 B~BOga <)JopMyil~ /6/ nOIJHOCTbiO COOT­

BSTCTBYST H.QSOilOrVIVI pa6oT 17 •17/ VI flBilflSTCR BnOIJHe KOppeKTH~M 

3 



npH swnonHeHH~ ,qony~eHHHA.noKameM, 4TO ,qnR H30ilHposaHHwx pe-
3oHaHCHWX COCTOHHHR, nema~HX B OKpeCTHOCTM 3HeprMH B036ym,qe­
HHH cocTaBHoro H,qpa ~,3To ,qony~eHHe Hecnpase,qnMBO. ~nR 3Toro 
npose,qeM 6onee ,qeTanbHbiR aHailll13 noTeHLIMana VcJJM CTpyKTYPbl rnas­
Hwx KOMnOHeHT pe30HaHCHWX COCTOHHIIIR. 

CaMocornacosaHHwR noTeHLIMan cna6oro HyKnoH-HyKno~Horo B3a­
MMo,qeRcTBIIIH C y4eTOM HeRTpailbHbiX TOKOB 111 06MeHa rr-,p- 111 w­
Me30HaMM MomeT 6wTb npe,qcTasneH B BM,qe/23/ 

-+~ --)-4 

V CJi = V o (r z T z ) I a P p (r) + p (r) a P l , 171 

r,qe V0 3aBMCMT OT npoeKL.1111111 M30TOnll14ecKoro cnMHa rz(~)HyKnoHa 
I R,qpal, a p (r) - OAHOHYKilOHHaH nnoTHOCTb H,qpa A. 0,qHo4aCTM4HbiR 
MaTpi114HbiR 3IleMeHT 3Toro noTeHLIMana (VcJJ)v v no o6ono4e4HbiM 

A.. ( ) •• 1 2 COCTOHHIIIHM ~V r,a,onpe,qenHeMWM B CXeMe J~ CBH3111 MYilbTMMHAeKCOM 
v=n~jm,OTilM4eH OT HYilH B cny4ae j 1=j 2 , m1 =m2 , f2 =~ 1 +i np111 

j t= f 1+ ~ M f 2 = f 1-1 np111 j l= f 1- {-. 

MaTpi114HWR 3IleMeHT (%JJ)v 1v~ OKaawsaeTCH MHIIIMWM, eCillll yrno­
Bble 4aCTM o6ono4e4HbiX ct>yHKL.IMIII ¢v(r,a)Bbi6paTb a BMAe Yfm(r) .np111 
3TOM MC\.TPM4Hb1R 3neMeHT ~lv v (El) AilH El y-nepexo,qa oKa3biBaeT­
CH MHII!MbiM, a ~v1 v2 (M1),qn

1
H

2
M1 y- nepexo,qa - ,qeRCTBMTeilbHbiM. 

3aMeTIIIM, 4TO B pa6oTe/6/ MaTpi114HWA 3IleMeHT (VCJJ)V v
2 

6wn 
Bbl6paH MHMMbiM, a MaTpM4Hble 3neMeHTbl ~ v

1 
v

2 
(El) 111 Wv v

2 
(Ml) 

,qeACTBII!TeilbHWMIII, 4TO npMBeno aBTOpo~6/ K BWBOAY 0~ yCMileHIIIIII 
3$$eKTOB HecoxpaHeHIIIH 4eTHOCTII1 a oKpecTHOCTIII MaKCMMyMa P­
HeATpOHHOA CMnosoA ct>YHKL.IMM. HMme McnonbayeTCH II!HoA sw6op o6ono-
4e4HbiX $YHKL.1MA - i r Yfm (r) , npM KOTOpOM BCe TpH MaTpM4Hble 3Ile-
MeHTa - ~VCJJ)v1 v2 , ~v1 v2 (El) M m v

1
v

2
(Ml) - CTaHOBHTCH 

4MCTO ,qeMCTBII!TeilbHbiMM/24/., 

~IlH BCeX H,qep,,qOCTaT04HO y,qaneHHWX OT Mar!l14eCKHX no npOTOH­
HOA MilM HeRTpOHHOA no,qcMcTeMaM MilH TOR M ,qpyroA o,qHospeMeH-
HO, CTpyKTypa rnaBHWX KOMnOHeHT pe30HaHCHWX COCTOHHHA B OKpecT­
HOCT~ Bnonpe,qenHeTCH 4aCTII14Ho-,qwp04HWMH nepexo,qaMH a npe,qenax 
nocne,qHeR HeaanonHeHHoA o6ono4KM 120~HanpHMep, a H,qpe 114cct 
I Z =48; N =661 HeATpOHHaH o6ono4Ka BKill04aeT cocTOHHHH 2d _§_, 

lg_1_, 3s!_, 2d_!, lh..!!_, H3 KOTOpbiX B OCHOBHOM COCTOH[iMH H,qpa ll~Cd 
2 2 2 2 

3anonHeHw nonHOCTbiO nMWb neoswe TOM no,qo6ono4KH. no3TOMY xa­
paKTepHWe 4aCTM4HO-,qWp04HWe nepeXOAW B 3TOA o6ono4Ke: 

5 3 5 11 2d2 - 2d 2 , 2d2- - lh2 , .... nocKOnbKY 3HeprMH TaKHX nepexo,qos 

HesenMKH I • 1 M3BI, TO rnasHwe KoMnoHeHTW pe3oHaHCHWX cocTOH­
HMA (J11A) CBH3aHw.c 6onbWMM 4HCilOM no,qo6Hb1X nepexo,qos In"' 8 

/19/ . 
. AilH A"' 120 I. OTc10,qa cne,qyeT, 4To cTpyKTypa rnaBHbiX KOMno-
HeHT 6nM3KOilema~HX pe30HaHCHWX COCTOHHMR C npOTMBOnOnOmHOA 
4eTHOCTbiO cy~ecTBeHHO pa3HaH. B cny4ae, Kor,qa YeTHOCTb pe3o-

4 

l 

HaHCHOro COCTOHHHH (rr) COBna,qaeT C 4eTHOCTbiO (rr0 ) OCf-!OBHOrO CO­
CTOHHIIIJ'I. H,qpa :A, rnaBHble KOMnOHeHTbl COCTOHHHH (17) ,(IOilmHbl BKili0-
4aTb IlHWb 4eTHOe 4MCI10 4aCTM4HO-,qWp04HWX nepeXO,(IOB C OTPML.Ia­
TeilbHOA 4eTHOCTbiOITaKMe nepeXO,(Ibl B03HMKaiOT Mem,qy COCTOHH~HMM 
HOpMailbHOA M aHOManbHOR 4eTHOCTM B ,qaHHOA o60I104Kei.B Cily4ae 
me eCilM TT=-rro, TO rnaBHble KOMnOHeHTbl COCTOHHMH (Jrr.\) ,(IOilmHbl BKili0-
4aTb He4eTHOe 4MCilO 4aCTM4HO-,qblp04HbiX nepeXO,(IOB OTPML.IaTeilbHOA 
4eTHOCTM. nocKOilbKy COCTOHHMe C aHOMailbHOR 4eTHOCTbiO llhit-
B H,qpe 

114 Cd I OTilH4aeTcH OT scex cocTOHHMR c HOpManbHoA 4eT­
HOCTbiO B TOR me 060Il04Ke Ha ~j > 2, ~e > 1, 3TO COCTOHHHe B • - -
npMHL.IMne H8Ilb3H nepeBeCTM nOTeHL.IIIIailOM cna6oro B3aHMO,qeACTBHH 
B COCTOHHMe HOpMailbHOR 4eTHOCTII1 TOR me o60I104KM. nocne,qHee 
03Ha4aeT, 4TO noTeHL.IMan VCJJ MMeeT MaTpM4Hble 3IleMeHTbl 

< g ;"I VcJJ I g r-7T >, paBHble HYiliO AilH scex rnaBHbiX KOMnOHeHT 
6IlM3KOpacnonomeHHWX pe30HaHCHWX COCTOHHHR npOTMBOnOilOmHOA 4eT­
HOCTII1. no3TOMY KOHKpeTHWR MeXaHM3M ,(1111HaMM4eCKOrO YCIIIIleHHH, 
npe,qnomeHHbiA a pa6oTax /7,17/, He peanH3yeTcR. 

3aMeTMM, 4TO CIIITYal.IMH CO cna6WM B3aMMO,qeACTBII!eM, paCCMOT­
peHHaH BbiWe, cosepweHHO aHanorH4Ha cwryal.IMM c 3IleKTpoMarHMT­
HWM B3aHMO,qeRCTB111eM E1-TMna121~KOTOpoe TaKme, B CIIIIlY npaBMil 
oT6opa no cn111Hy (~j ~ 1), He MomeT CBH3aTb Mem,qy co6oA rnas­
Hwe KOMnOHeHTW COCe,(IHHX pe30HaHCHWX COCTOHHIIIR npOTIIIBOnonom­
HOR 4eTHOCTM. no3TOMY y -nepeXO,(Ibl Mem,qy 6IlM3KOpacnonomeHHbiMH 
KOMnayH,q-cOCTOHHHHMH B 3Ha4HTeilbHOA Mepe CBH3aHW cM~nepexo­
,qaMM /21/., 

B TO me BpeMH KOpHOilMCOBO B3aHMO,qeACTBMe, He MeHHIO~ee CnHHa 
M 4eTHOCTH, CnOC06HO CBR3aTb rnaBHWe KOMnOHeHTW KOMnayH,q-co­
CTOHHHR a ,qectJopMMpoaaHHWX R,qpax, 4TO npMBOAMT K A111HaMM4ecKoMy 
YCHileHIIIIO 3TOrO B3aMMO,qeACTBMH no cpa~HeHMIO CO Cily4aeM npO~TbiX 
HH3KOilema~HX COCTORHHA, B pe3yilbTaTe 4ero Bee 3Ha4eHHH npOeK­
l.IMM K Cnii!Ha Ha OCb CHMMeTpHH H,qpa OKa3WBaiOTCR nOilHOCTbiO paa­
HOBepOHTHWMH 1261., 

3. nOTEHU~An CnA50fO B3A~MO~E~CTB~R M CTPYKTYPA 
rMrAHTCKMX o--PE30HAHCOB 

CHMMeTpHR caMocornacoaaHHoro noTeHL.IHana VCJJ cosna,qaeT c 
CMMMeTpHeR rHraHTCKOrO o--pe30HaHCa, CBH3aHHOrO C 4aCTM4HO­
AWP04HWMM nepexo,qaMIII OTPML.IaTeilbHOR 4eTHOCTM c~j =0 M3 ,qaHHOR 
o60I104KH B COCe,(IHMe 060Il04KH, 4TO COOTBeTCTByeT 3HeprHM 
E o""hlll 0 - 41A-11 3 . no3TOMy MO>KHO npe,qnomMTb MexaHM3M 
CMeWHBaHHH KOMnayH,q-COCTORHHR npOTMBOnOilOmHoR 4~THOCTM, OC­
HOBWB~IO~HACH Ha B036ym,qeHHH cna6wM B3aHRO,qe~CTBII1eM KOMnOHeHT 
rHraHTCKoro o--pe30HaHca. PacCMOTPMM ,qeTailbHee CBORCTBa yKa-
3aHHoro peaoHaHca. 
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nocKOnbKy B HaCTOR~ee BpeMR OTCYTCTByeT 3Kcnep~MeHTanbHa~ 
~H~OpMa~~H 0 CTPYKType 3T~X pe30HaHCOB, ee MOmHO nony4~Tb 
KOCBeHH~M nyTeM, aHan~3~pyH CBOACTBa Ha6n~AaeM~X M2-r~raHT­
CK~X pe30HaHCOB, POACTBeHHbiX paccMaTp~saeMbiM 0- -pe30HaH-

CaM. on~30CTb CBOACTB 3T~X pe30HaHCOB 06Hapym~saeTCH yme B 
o6~4HOA o6ono4e4HOA MOAen~. 0H~ B03H~Ka~T np~ B036ymAeH~~ 
4acT~4HO-A~P04H~x nap c 3Hepr~eA E 803 •hw 0 ~ ~3MeHeH~eM o6o­
no4e4HbtX KBaHTO,BbiX 4~cen i'!f =1, i'!S =1. Paan~4~e Me)I(AY H~M~ npo­
HBnHeTCH B cnoco6e CBH3~ Op6~TanbHbiX ~ cn~HOBbiX MOMeHTOB. 
Ecn~ i'!£ ~ i'!S CKnaAbiBa~TCH B MOMeHTbl 0, 1 ~n~ 2, TO B03H~Ka~T 
o-. El-TpaHCBepcanbH~A ~n~ M2-r~raHTCK~e pe30HaHC~ COOTBeT-
CTBeHHO. 

B paMKax TeOp~~ KOHe4H~X ~epM~-c~cTeM ITK$CI 1261 3T~ peao­
HaHC~ CBH3aH~ C OAH~M ~ TeM )l(e B3a~MOAeACTB~eM B KaHane 4aC­
T~~a-AblpKa: 

F = (g a 1 a 2 + g 'a 1 a 2 r 1 r 2 ) 8 (r C r 2 ) . 

Ben~4~H~ napaMeTpos g ~ g' onpeAenH~T 3Hepr~~ ~ CTeneHb KonneK­
T~B~3a~~w paCCMaTp~saeMbiX pe30HaHCOB. np~ ~CnOnb30BaH~~ 3Ha-

~ , 1 /26/ 
4eH~~ g~ g ~ , COOTBeTCTBY~~~X C~naM OTTanK~BaH~H, YAaeT-
CH xopowo on~caTb Ha5n~AaeMoe nono)l(eH~e~pe3oHaHca 
(EX .. 44A-113 ) /27/. 

B KBa3~4acT~4HO-$OHOHHOA MOAen~ HApa IKM$1 1191 0-, El-TpaHc­
sepcanbHbte, Ml-, M2- peaoHaHCbt reHep~py~TCH 3~$eKT~BHbtM saa­
~MOAeAcTs~eM B KaHane 4aCT~~a -AblpKa T~na /28/ 

AL 1 ( AL AL ,\ ,\ 
F ==2 Ko +K1 r1r21r1r2 ;ra1YAJl]LM[a2YAJl)~M' 

rAe KOHCTaHT~ B3a~MOAeAcTB~H KAL ~ KAL OKa3~Ba~TCH He aas~-
0 1 

CH~~M~ OT L: 

AL "' 0 ; Ko AL 
K "' 1 

417·28 
~· 

A<r > 

M3B 
(\tiM) 2X 

M,cneAOBaTenbHO, OA~HaKOB~MM AnH o~. ~~. 1;~ 2 -cocTOHH~A. 
XapaKTepHoA 4epToA scex pac4eTOB cTpyKTYP~ M2-peaoHaHcos 

s TK$C 126/~ s K¢M B OAHO$OHOHHOM npM6n~meHMM 128 1 HsnReTCR 
cna6aH KOnneKTMBM3aUMH yKa3aHH~X pe30HaHCOB, npORBnH~~aHCH 
B 3aMeTHOM 4MCne np~MepHO paBHNX no C~ne non~COB CeKynRpHOrO 
ypasHeH~H, pacnonomeHHbtX s6n~3M o6ono4e4HOA 3HeprHM h w 

0
• Y4eT 

B3aMMOAeACTBKH C ABYX~OHOHH~MK COCTOHH~HMM/28/npKBOA~T K aa­
MeTHOA $parMeHTa~KK OAH0¢0HOHHNX KOMnOHeHT rMr8HTCKOrO M2-pe-
30H8HC8, 4TO cornacyeTCH C 3KcnepKMeHT8nbHNMM peaynbTaTaMK/27~ 
06HapymKBa~~KM~ B~rHepOBCKOe pacnpeAeneH~e paccTOHHMA MemAY 
Ha6n~AaeMbiM~ 2- -ypOBHHM~ ~ nOpTep-TOM8COBCKOe pacnpeAeneHMe 
npKBeAeHH~X BepOHTHOC~eA y-nepeXOAOB. 

S CBH3K c 3TKM ~ AnH r~raHTCKMX O~peaoHaHcos MOmHo omKA8Tb 
Tex me aaKOHOMepHOCTeA, 4TO M AnH M2-r~raHTCKKX peaoHaHcos, 
a ~MeHHO: cna6oA KOnneKTMBM38UK~ M, cneAOBaTenbHO, Han~4MH 

6 

', 

\~ 
,f 
\I 

h 

~1 
t 

38MeTHOro 4~Cn~ OTAenbH~X OAHO~OHOHH~X KOMnOHeHT ~) C npKMepHO 
paBHOA C~noA; rpynnKpOBaH~H 3TKX KOMnOHeHT s6nM3~ 3Hepr~~ hw

0
, 

H8KOHe~, 3aMeTHOA $parMeHTa~~M 3T~X KOMnOHeHT no ABYX~OHOH- ' 
HbiM IHanp~Mep, ~OHOH8M 2+. 2- ~ a+, 3- I K 6onee cnO)I(HbiM cb­
CTOHH~HM. nnR o~eHKK Cnp3AOBOA WKp~H~ rfOTAenbH~X OAHO~OHOH­
H~X KOMnOHeHT pe30HaHca 6yAeM ~cnonb30BaTb 3Ha4eH~e re ~1 M3B, 
6n~3Koe K senM4~HaM aHanor~4H~X cnp3AOBNX WMP~H M2-peaoHaHca, 
cneAY~~~x ~a pa6oT 127 •281 .• 

4. MEXAHH3M CMEWHBAHHR PE30HAHCH~X COCTORHHA 
nPOTHBOnOflO!HOA 4ETHOCTH H ~-rHrAHTCKHA PE30HAHC 

nocKOnbKy cna6oe B3a~MOAeACTB~e He MO)I(eT CBR3aTb MemAY 
co6oA rnaBH~e KOMnOHeHT~ 6n~3KOpacnonomeHH~X KOMnayHA-COCTOR­
H11A (Jrr,\) ~ (J-17A ') , MOmHO npeAnOmi1Tb ~HOA cnoco6 CM€WI1BaH~R 
3a C4eT ManNX KOMnOHeHT 3TI1X COCTORHMA. 3TOT cnoco6 CBH3aH 
c soa6ymAeHMeM cna6btM caMocornacosaHHbtM noneM VCJI KOMnOHeHT 
r~raHTCKOrO 0--pe30HaHca HaA COCTORH11€M Jrr,\ ( J -17A ') , KaK HaA 
OCHOBHNM COCTOHHI1eM, KOTOp~e 3aTeM ~parMeHTI1py~T 3a C4€T CMnb­
HOrO HyKnOH-HYKnOHHOro B3a~MOAeACTBMH no KOMnayHA-COCTORHMRM 
npOTI1BOnOnO)I(HOA 4eTHOCTI1 J -rrA' (Jrr,\ ). naHHbiA M€XaHM3M ~H3M-
4eCK11 POACTBeH MeXaHM3MYE1 y-nepeXOAa M3 pe30HaHCHOro co-
C TOHH11H (Jrr,\) B KOH€4HOe COC TOR HI'!€ f, KOr A a paCCMa T PMBaeTCR Ma­
naR KOMnOHeHTa COCTORHMH JrrA, CBH3aHHaR C 1- rMraHTCKMM pe30HaH­
COM, nOCTpO€HHbiM Ha KOH€4HOM COCTORHM~ f, KaK Ha OCHOBHOM co­
CTOHH~~ lr~noTe3a AKcenR-DpMHKa /29/ I. rpa~~4eCK~ aMnn~TYAY 
nepexoAa Vt.,t.,, M3 COCTORH~R Jrr,\ B cocTOHHMe J-rrl\ MO>f<HO npeACTa­
B~Tb B B~Ae AMarpaMM~ /26/ I 

I 

~ ~ ~ 
181 

rAe nyHKT~pOM npeACTaBneH noTeH~~an cna6oro· B3a~MOA€ACTB~R 
vC.1 '3aWTPMXOBaHHbiM TpeyronbHI1KOM - sepW~HHaR 4aCTb T (w) AnR 

noTeH~Mana ~Jl'cnnOWHbiM11 n~HMRMM - OAH04aCT~4Hble <!JYHK~t1~ rpMHa, 
cseTnbtM KpymKOM -- sepw~HHaR 4aCTb VA -,1\,, CBR3aHHaR c nepe­
XOAOM COCTORH~R 0 \Jrrl\> B COCTORH~e 9J -rrA '>. Hcnonb3YR TeXH~Ky 
TK$C 1261 ~ pewaR ypaBHeH~c AnR r(w) ;a,ao; , seni14MHY VI\,\, MO)I(HO 
npeACTaB~Tb B BMAe 

- <t.. i v CJI 1 o- >. '> 2 w 0 
V,\,\, = l --------------- V,\

0
- ,\, , 191 

e w2-w~+iwer(w) e· 
rAe cyMMa no e BKn~4aeT cyMMMposaH~e no seeM non~caM r~raHTCKo­
ro pe30HaHCa, np~4eM W£ "'WOK r£ (w) - 4aCTOTa i1 cnp3AOBaR W~-
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p!-!Ha 0- OAHO<IJOHOHHOrO COCTOflHI-Ifl e, nocKOJlbKy caMOCOrnacosaHHOe 

none VcJiflSJlfleTcfl ' cTan14eCKIIIM,, a /9/ Heo6xOAIIIMO nonO>KIIITb 

ru =0. BepWIIIHHY~ 4aCTb v~..o-,1.., MOlKHO pacc411!TaTb, I-1CnOJlb3Yfl 
AlllarpaMMY Allfl 4acTH co6cT,eHH03HepreTH4ecKoro onepaTopa co­

CTOflHHfl OfjJrrl..>, CSf13aHHO~ CO cnp3AHPOSaHHeM 3TOrO COCTORHHfl 
no seeM COCTOflHIIIflM J-rrA'. 

: OA· (): 
J. .A 

/10/ 

YAsoeHHafl MHHMaR 4aCTb 3Toro onepaTopa onpeAenfleT WHPHHY 

2 r. (ru) = 2rr 1 v (ru)J P , /11/ 
L Ao"r.~..· ~..· 

rAe P'A'- nnOTHOCTb COCTOflHVI~ (J -rrl.. ') npVI 3HeprHIII E 'A +1iru. 
TorAa sepWHHHY~ 4aCTb v'A - \, MOlKHO r]PeACTaSHTb s SHAe 

---- of'" 
re(O)D iBt..·o->. 

v~.. 0 - >.., (O) = v --- e • ~ e ' 2rr 
/12/ 

rAe B>.',ol'A- <!Jaaa._V1a-aa cny4a~HOCTH <!Jaa B>.',of"'A cpeAHee 

3Ha4eHHe aMnJlHTYAbl V)l_>.~ pasHa HY11_!9. B TO >Ke speMfl senH41-!Ha 
C.TaHAaPTHoro OTKJlOHeHHfl a AJlfl v M, pasHa: 

~ j 41<1.. jVCJi IO'f>->1
2 

a= 2~ --IVt..-'A' 
f ru~ 0 f ' 

12 "" 

_ 2VcJi j re (o) .n vn·-- --- /13/ 
ruo rr 

2/3 
rAe n - 4111CJ10 4aCTV14HO-Ablp04HbiX KOMnOHeHT (n""A ) rHraHTCKOrO 
0--pe30HaHca. <!JaKTOp 2 nOA KOpHeM B <IJOpMyne /13/ S03HII!KaeT 
Vl3-3'a ·Taro, 4TO <IJOHOH 0- MO>KeT 6b1Tb S036Y>KAeH cna6biM noneM 

KaK HaA COCTOflHHeM A, ~aK Ill HaA COCTOflHHeM ,V, 3aMeTVIM, 4TO aHano­
rM4HOe 8Wpa>KeHVIe A11R a nony4aeTcfl 8 npeAeJlbHOM cny4ae cVInb­

HO~ KOJ1JleKTV18H3a~HIII 0--rHraHTCKOrO pe30HaHca. TOrAa BeJ11114111HY 

K03$$H~VIeHTa CMeWVIBaHVIfl a COCTOflHIII~ Jrr/.. Ill J-rr'A' cna6biM S3ai-1MO­
Ae~CT8VIeM MOlKHO npeACTaSHTb 8 8VIAe 

(j vcJI' 
a=-= --k =a 0 k, 

D ru 0 
/14/ 

rAe k - K03$$H~~HT YCIIIJleHMfl: 

k = 2A113 y ~~ .. 
170 

/15/ 

8 

I .. 
~ 

(•' 
f t • 
. l 
'I 
. I 
l 

I 
. I 
·t 
.I 
' l ! 
~ ~ 

~ l 
i 
I . ~ 

\l 
L 

p 
·I 
il 
!I 

·I 
: l 
~ I 
I~ 
l l 

r (o) 
3aMeTHM, 4TO JlVIWb <!JaKTOp y _f_ S /15/ npeACTaSJlfleT co6oi:1 

rrD 
co6cT8eHHO AHHaMH4ecKoe ycHrieHHe /4,19/. 

5. TEMnEPATYPHW~ XAPAKTEP CnP3AV1ROBAHV1H o--rV1rAHTCKV1X 
PE30HAHCOB V1 AV1HAMV14ECKOE YCV1nEHV1E 3<1l<llEKTOB 
HECOXPAHEHV1H 4ETHOCTV1 

C T04KVI 3peHVIH TeOpiiiVI <!JepMH->KVIAKOCTVI 131"331wHpHHa rf(ru) 8 
06~eM CJ1Y4ae COCTOHT Vl3 A8YX 4aCTei:1. nepsafl 4aCTb C8f13aHa 
C 4aCTOTHO~ 3aSHCIIIMOCTb~ VI MO>KeT 6wTb npeACTa8JleHa 8 8111Ae 

r p) (ru) = {3ru 2 : /16/ 

EcnH s Ka4eCTSe ri1) (ru) npH ru =ru 0 HCnOJlb308aTb 3Ha4eHHe 
r~l) ""1 M38, TO {3 Ol..leHHSaeTCfl KaK 

{3 = 1/ ru ~ /17/ 

BTopafl 4aCTb WIIIPHHbl r~2~w)CSf13aHa c TeMnepaTypHbiMI-1 3$$eKTaMVI' 
nOCKOJlbKY MHOrOKSa3H4aCTVI4HOMy COCTOflHVI~ Jrri..,Ha KOTOpOM CTpOHT­
CR rVIraHTCKH~ 0--pe30HaHc, S paMKaX CTaT!-1CTH4eCKOrO nOAXOAa 
COOT8eTCTSyeT TeMnepaTypa T /33/ 

r~2 ) =f34rr
2

T 
2

• /18/ 

npH W =0 nepsafl 43CTb WVIPHHbl r p) (w) =0 VI WVIPVIHa r f (0) l..le­
Jlii!KOM onpeAeJlfl~TCfl STOpbiM 4JleHOM rj2) /_1 8/. 3aMeTHM, 4TO He­
AaSHO TeMnepaTypHaR 3aBVICIIIMOCTb cnp3AOSO~ WHPHHW rVIraHTCKOrO 
AVInOJlbHOrO pe30HaHca 6b1Jla HCnOJlb30SaHa S pa6oTe 1341 np111 VICCne­

AOBaHHVI CVIJlOBbiX <llYHKI..llll~ El y-nepeXOAOS. TeMnepaTypy T MO>KHO 
Ol..leHHTb no VI3BeCTHO~ <IJOpMyJle CTaTVICTH4eCKO~ TeOpHH /35/; 

1h 
T=(~) , /19/ a 

rAe U - 3$$eKTH8HaR 3Heprlllfl B036Y>KAeHHR RApa, a - napaMeTp 
nnOTHOCTH yposHe~. EcnH socnonbaosaTbCR AJlfl Hgpa114 Cd 3Ha4e­

f-!HRMH a = 17,8 MaB -l VI 
2 

u =6, 19 MaB 
135< TO A11R T no~~4HM. o~eHKY 

T"'0,6 MaB. TorAa ri) 8 /18/ Ol..leHHBaeTCR,KaK re) .. 0,2 MaB. 
Ecn111 AilR eenV14111Hbl D B 114Cd HcnonbaosaTb 3KcnepiiiMeHTaJ1bHOe 3Ha-

4eHIIIe 0 =27 36135~ TO BeJlV14111Ha K03$<1JVII..lVIeHTa YCVIJleHIIIR /15/ OKa­
>KeTCfl pasHO~ k"' 460. O~eHVIM Tenepb OTHOWeHVIe npiiiSeAeHHbiX MaTpi-14-

HWX 3JleMeHTOB El- ~ Ml y-nepeXOA08 1113 pe30HaHCHWX COCTOflHIII~ ,­
Ill 1+ 8 OCH08HOe 0+ -coCTORHVIe flApa 114Cd. B 60J1bWIIIHCTBe pa60T 

14/ A11R 3TOrO OTHOWeHIIIR IIICnOJlb3yeTCfl OAH04aCTVI4HaR Ol..leHKa "'10 
3Ta o~eHKa npeACTa8JlfleTcfl aa8wweHHO~. Anfl yT04HeHIIIfl ee MO>KHO 
80cnonb308aTbCfl 3Ha4eHVIHMIII CHJl08biX <llYHK~~~~~ S(Ml) VI S(El) >Ke­

CTKVIX Ml- 1-1 El y -nepeXOAOB 1-13 pe3oHaHCHbiX COCTORHVI~. 6eJ111141-!Ha 
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3 -8 -3/38/ 
S(M1)=r(M1)/DEy Ol.\eHI1BaeTCR ,KaK 2 ·1 0 M38 , a cit.~eHKY 

S( ) 
r(El) -7 -3 

eem1411Hbl .El = = 2 • 1 0 M38 MO>KHO nony411Tb 113 AaHHbiX 
DEy3 /37/ 

no CI1110BbiM c)>yHKLI11RM E1-mecTKI1X y -nepexoAOB B 1130Tonax Sn • 
Tor~a OTHOWeHI1e MaTpi14HbiX 
B 1 4Cd MO>KHO O[.leHI1Tb ,KaK 

3JleMeHTOB m(El) 11 m(Ml) y -nepeXOAOB 

m(ElL = ..; S(ElL_ "' 3 • 
m(Ml) S(M1) /19/ 

Ko3c)>$111.111eHThl acc11MeTp1111 b' yrnosoro pacnpeAeneHI1R y-KsaHTOB 
B 113 Cd(n, y)- peaKL11111 11MeiOT B11A 

VCJI S(El) 
b = 2- k ..; • /20/ 

wo S(Ml) 

Ec1111 A11R OAH04aCTI14Horo MaTpi14HQro 311eMeHTa cna6oro B3ai1Mo-
y -V. /4/n -6 

Aei1CTBI1R cJJ 11cnonb30BaTb Ol.leHKY vCJI"'1 0 M38, TO Be1111411Ha 
b/20/ npi1HI1MaeT 3Ha4eHI1e ~3. 1 0-4,KOTOpoe pa3yMHO KOppe1111pyeT 
C 3KCnepi1MeHTaJlb HbiM 3Ha4eHI1eM ~4 • 1 0-4 /Bl. 

nony4eHHaR BWWe c)>opMyJla /13/ n03BOJ1ReT nOJ1Y411Tb O[.leHKY 
CTaHAapTHOro OTKJlOHeHI1R a MaTpi14HOro 3JleMeHTa VAX ,CBR3b1Bal01!1ero 
COCeAHI1e pe30HaHCW C npOTI1BOnOJ10>KHOA 4eTHOCTbiO: 

- - -3 
a = VCJI • 10 . 

- ,-6 
ECJ111 A11fl VCJI V1CnOJlb30BaTb O[.leHKY 'fJ1"'1 0 M38' TO A11R a B03-

H11KaeT ot.~eHKaa.,10-s 38, KOTopafl xopowo KOppe1111fyeT co 3Ha4e­
H11fiMV1 aHanorV14HOA Be11114V1Hbl ;.,4.10-4 38 11 1 ,1· 10- 38, nony4eH­
HbiMI1 HeAaBHO 1161 np11 o6pa60TKe 3KCnepV1MeHTaJlbHbiX AaHHbiX no 
nOJ1HWM HeATpOHHWM Ce4eHV1fiM B 3aBI1CI1MOCTV1 OT npOAOJlbHOA nOnfi­
PI13a[.IV1V1 HeATpOHOB B CXeMe 'A11HaMV14eCKOrO YCI-1JleHI1fl /17,18/. 

TaKI1M o6pa30M, MeXaHV13M AY1HaMI14ecKoro ·ycV~neHI1fl 3$c)>eKTOB 
HeCOXpaHeHI1fl 4eTHOCTV1 B HeATpOHHWX pe30HaHcax, CBfl3aHHWA C 
Bl1pTya11bHWM B030Y>KAeHI1eM cna6WM B3aV1MOAeACTBV1eM r11raHTCKI1X 
0- -pe30HaHCOB, n03BOJ1fleT pa3yMHO 06bfiCHI1Tb nOpfiAOK Be11114V1H 
3KCnepi1MeHTaJ1bHO Ha6niOAaeMbiX p -He4eTHbiX K03C!>ct>V1l.IV1eHTOB aCCVIM­
MeTpl-111. 

3AKn104EHHE 

MexaHV13M A11HaMI14ecKoro ycV~neHI1fl 3$c)>eKTOB HecoxpaHeHV1fl 4eT­
HOCTV1, npeAJ10>KeHHbiA BbiWe 1 peaJ1113yeT Y1Ael0 pa60T 14 • 181 0 CMe­
WI1BaHI1111 cna6biM B3ai1MOAeACTBI1eM KOMnayHA-COCTOfiHV1R J rrA C nOJlHbiM 
Ha6opOM COCTOfiHI1A npOTI1BOnOJ10>KHOA 4eTHOCTV1 (J -rrA '), pacnono>KeH­
HWX B y3KOM 3HepreTI14eCKOM V1HTepsane8E.ConocTaBneHI1e c)>OpMyJ1hl 
/14/ C c)>OpMyJlaMI1 /43/ 1 /44/ 113 pa60Tbl/4/ n03BOJlfleT CBfl3biBaTb 
Be1111411HY 3TOro 11HTepsana CO cnp3AOBOA WI1P11HOA rl1raHTCKOro 
o- -pe30HaHca: 

10 

I. 

't 

'' I . ~.~ 
! ~ 

1: 
• I 
' 

~ . i 
: ~ 
. l 

~ 
• I 

I• • l 

1 
' I 
'I . . . 
• I 

~ 

~ 

• 
''I 

I 
~ ~~ 

J I 
; 1 

' • l 
• I 
; I 

! ~ 
. i 

rf (O) 
BE ·"' ---"' 60 K3B 17 • 

PaCCMOTpeHHbiA HaMV1 MexaHV13M CMeWI1BaHI1fl COCTOfiHY1A npi1BOA~T 
K nOfiBJleHI110 B BOJ1HOBOA c)>yHK1.111V1 KOMnayHA-COCTOfiHI1fl (J -rrA ') 
11

MaJlbiX
11 

KOMnOHeHT TV1na o-IJrrA>. HcnOJlb3Yfl c)>opMyJ1bl /10/ 11 /i 2/' 
O[.leHV1M OTHOWeHI1e q-Beca 3TOA KOMnOHeHTW K cpeAHeMy Becy 0/N) 
r JlaBHbiX KOMnOHeHT COCTOfiH11fl (J -rrA '): 

rr (O)L'!E - 3 q .. 4 ""4·10 
rrw2 

0 
rAe L'lE = ND "'1 M3B. 

noA4epKHeM B 3aKJ1104eHI1e YHI1BepcanbHWA xapaKTep B1111fiHI1R 
r11raHTCKI1X MY11bTI1nOJ1bHWX pe30HaHCOB Ha CBOACTBa KOMnayHA­
COCTORHI1A. 3a C4eT np11MeW11BaHI1fl K BOJ1HOBbiM c)>yHK[.II1fiM 3TI1X c_o­
CT0fiHI1A Mar:biX KOMnOHeHT 1 CBfl3aHHbiX C r11raHTCKI1MI1 pe30HaHCaMI1 

1 

OTKphlBaiOTCH Te KaHanhl B3ai1MOAeACTBI1fl 11 pacnaAa KOMnayHA-cO­
CT0fiHI1A, KOTOpwe He MOryT 6WTb peaJ11130BaHW 4epe3 11X rnaBHWe 
KOMnOHeHTbl. 

1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 

9. 
10. 

11. 
12. 
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14. 
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KaAMeHCKHH c.r., MapKymeB B.IT., ~ypMaH B.H. P4-82-209 
.[(IIHaMH'leCKOe YCHJieHHe sqxpeKTOB HeCOXpaHeHHJI 'leTHOCTH AJI.H 
KOMIIaYHA-COCTOJIHHH H I'HI'aHTCKHe o- -pe30HaHCbl 

lloKa3aHO, '!TO MexaHH3M AHHaMH<IeCKOI'O YCHJieHHJI sclJ<I;JeKTOB He­
COXpaHeHHJI 'leTHOCTH B HeHTpOHHblX pe30HaHcax, CBJI3aHHbiH CO CMe­
lliHBaHHeM CJia6bJM B3aHMOAeHCTBHeM I'JiaBHbiX KOMIIOHeHT COCeAHHX pe-
30HaHCOB C OAHHaKOBbiMH CIIHHaMH H IIPOTHBOIIOJIO)I(HbiMH tieTHOCTJIMH, 
rrpo'l'HBopetJ:HT AaHHhiM rro cTpyKType HeHTPOHHbiX pesoHaHcos. llpeA­
JIO)I(eH HOBblH MeXaHH3M CMeWHBaHHJI COCeAHHX pe30HaHCOB, OCHOBau­
HblH Ha B036y)I(AeHHH CJia6biM s::iaHMOAeHCTBHeM I'HI'aHTCKHX 0--peso­
HaHCOB. 06cy)I(AalOTCJI 3KCIIepHMeHTaJrbHbie CJieACTBHJI 3'rOI'O MeXaHH3-
Ma. 

PauoTa BbiiiOJIHeua B JlaoopaTOpHH HeHTPOHHOH cPH3HKH mum. 

npenpHHT 06DeAHHeHHOro HHCTHTyTa AAePH~X HCCneAOBaHH~. AY6Ha 1982 

Kadmensky S.G., Markushev V.P.~ Furman W.I. P4-82-209 
The Dynamic Enhancement of the Parity Nonconservation 
Effects for the Compound States and Giant o- -Resonances 

It is shown that the mechanism of 'the dynamic enhancement 
of the parity nonconservation effects for neutron resonances 
connected with mixing by weak interaction the main components 
of wave functions of adjacent compound states of the same spi­
nes and opposite parities contradicts the information about 
structure of neutron resonances. The new mechanism of the 

'mixing based on the excitation of giant o- -resonance~ by 
weak interaction is proposed. Some experimental consequences 
of such mechanism are discussed. 

The investigation has been performed at tho Laboratory 
of the Neut~on Physics, JINR. 
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