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, 

B HBCTOHmee apeMH c npaaennHBOCTb H30TOITH'!ec KoA HHBapHBHTHOCTH cHnhHbiX 

B 3 8HMoneiiCTBHii a neMeHT8pHbiX '18CTHU 8 KCilepHMeH T 81lbHO Y C T8HOBneHa TOilbKO B 

1 1 I 
06118CTH Cp8BHHTenhHO HeBb!COKHX 3 HeprHfi, He npeBb!IU810IUHX 1 faB (eM. ) • 

npenCT8BilHeT HHTepeC p8CIU HpHTb 3 T O T pe3yllbT8T H H8 6onee BbiCOKHe 8HeprHH, 

T8K K8K llOPH'!eCKH He HCKniO'IeHO, 'ITO B03MOlKHOe HapyweHHe H30TOilH'!eCKOfi HHB8pH8HT

HOCTH MOJKeT 6biTb CBH38H0 0 H811pHMep 0 C O'leHb KOpOTKOUei!CTBYIO!UHMH CHI18MII, KOTOpbi e 

c ymeCTBeHHO npOHBilHIOTCH T OilbKO llpH 60nbWHX 3HeprHHX. C npyrofi CTOpOHbl 0 OC0-

6eHHO HHTepeCH8 nposepK8 H30TOilH'!eCKOH HHB8pH8HTHOCTH B pe8KUHHX C Y 'i8CTHe M 

cTpaHHbiX q acTHU, TaK KBK npH HayqeHHH rHnepHnep nonyqeHbi yKa3aHHR o B03MOJKHC' " 

ee HapyweHHH B AN - B38HMoneAcTBH/ 
21

• 

B HaOTORIUeil pa6oTe Mbi paccMoTpHM TBK H83biBaeMbiA reoMeTpH'!eCKHil c noco6 

nposepKH H30TOITH'!eCKOR HHBapHBHTHOCTH a n eMeHT B pH biX qac THU. YKaaaHHbiH TepMHH 

/ 3/ 
6bm aseneH B pa6oTe , B KOTopoR aToT c n oco6 6bm npennoJKeH npHMeHHTenbHO K 

141 
HnepHbiM pe8KUHHM npH HH3KHX 8HeprHHX ( CM. T8KJKe ) • 

AHanorH'IHbiii nonxon B03MOJKeH H B c n y q ae a n eMeHTBpHbiX 'IBCTHU. llnR npHMepa 

paccMoTpHM npouecc: 

± , 0 + , . (I) 

PeaKUHH ( 1) HneT TOnhKO no onHoMy H30TOnHqecKoMy KaHany ( T= 1), no3TOM Y Hao-

TOilH'!eCKHli C llHH CHCTeMbl TT - Me30HOB T ,± 
170 

= 1. nonHAH BOilHOBASI <pyHK UHH 

llBYX TT -Me30HOB 11011JKH8 6biTb CI!MMeTpH'IHOH OTHOCIIT€'1lbHO nepeCTIHIO BKII n p OCT-

pAl! C: TBe HH h i X H H 3 0TOII II'I eC KliX n e p e M <:! HHbiX 3 TH X 'J A C TIIU . npH T rr ±, ox 1 1!30TOI1H -
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qeCKa51 '!aCTb BOflHOBOli tPYHKUHH BHTHCHMMeTpH'!Ha, cneaOBBTenbH0 0 H ee npOCTpaH-

CTBeHHa51 'IBCTb TaKlKe aHTHCH MMeTpH'!Ha, T O eCTb MeHSieT 3HaK npH 3aMeHe Ha npaB-

.:t ± 0 
neHHSI BblfleT a 1T - Me30HOB Ha o6paTHOe B C.U. H. ( 1T 1T ).no3TOMY COOTBeTCTBYIOIUH8 

JlH!jlljlepeHUHBflbHble Ce'!eHHSI BbineTa ,± -Me30HOB llOfllKHbl 6biTb paBHbl , TaK KaK OHH 

onpeaen51IOTC51 KBaapaTOM MOilYfiSI BOfiHOBOII tPYHKUHH. 

AHanorH'!HbiM o6paaoM MOlKHO cljlopMynHpoBaTb c neayiOnlee o6mee yTaeplKaeHHe, 

c npaBeanHBOe TBKlKe H /lfl51 '!aCTHU, o6nalla!OIUHX C flHHOM: ecnH CHCTeMa llBYX 'IBCTHU, 

51BfiSI !Oll!H X CSI 'lfl8HaMH OllHOrO H Toro lKe H30TOllH'IeCKOrO MynhTHnneTa, HMeeT H30 -

TOflH '!eCKHli CflHH onpeaeneHHOII 'I~THOCTH, TO B cnyqae BblflOnHeHHSI H30TOflH'!eCKOA 

HHBapHaHTHOCTH llOfilKHa Ha6monaTbCSI CHMMeTpH51 B llH!jlljlepeHUHafibHblX pacnpeaeneHH

SIX 3THX 'IBCTHU B HX C .U.H. npH 38MeHe ni06orO HanpaaneHHSI BbineTa Ha npOTHBO-

flOflOlKHOe. 

npeanaraeMbll! CflOC06 npoBepKH H30TOflH'!eCKOl! HHBapH aHTHO CTH HMeeT HeKOTOpb!8 

npeHMymecTBa nepea apyrHMH 1 CBSI3aHHbl8 C TeM, 'ITO y Ka3aHHbl8 COOTHOW8HH!l BblflOfl

HSI!OTCSI B paMKax OllHOro H Toro )1(8 KaHana peaKUHH. no3TOMY OTnaaaiOT TPYilHOCTH, 

CBSI3aHHbie C MOHHTOpHpOBBHHeM nepBH'IHOrO ny'!KB 1 C BBeaeHHeM nonpaBOK Ha paanH '!He 

ljla30Bb!X 06'beMO B H3-3a pa3HOCTH Mace KOMllOHeHT MynhTHnneTa H T./l. 

feoMeTpH'!eCKaSI npoBepKa H30TOflH'!eCKOl! HHBapHaHTHOCTH MOlKeT 6b!Tb npOBelleHa, 

HanpHMep, B peaKUHSIX THna: 

K -td-+A+ p +IT +rT 
0 

(2) 

p +d-+p+,-+,o (3) 

d H•a 
0 

D + -+ +, +, 
(4) 

+ 0 
p + d -+ H 8 + , + IT (4') 

+ 0 
p + p -+ d +, + , (5) 

± 0 
3aecb aeaae T( 1T 1T )=1, T.e. llOfllKHa Ha6niOJlaTbCSI C HMMeTpHS! B Ce'!8HHSIX BbineTa 

/2/ 
, - Mea oHoB a HX c.u.H . B CBSI3H c peay nhTaTaMH pa6oTbi oco6bil! I{HTepec npeo-

cTaBJJSieT H3y'!eHHe npouecca ( 2), ce'!eHHe KOToporo OlKHoaeTCSI 6onbWHM no cpaBHe

HH !O c ce '! e HHSIMII pea Kuui1 ( 3) -+( 5) n (I). 
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B H8CTOHIUee BpeMSI ll8HHbie 0 rrpoueccax ( ) +4) 11p8KTH'IeCKH OTCYTCTByiOT. 

PeaKUHH ( 5) Hayqanach npH E P = 2,05 rae, ee ceqeKHe cocTaBnSieT u .. 100 MK6
151

• 

PeaKUHH THna ( I) -t 5 J HHTepecHo HayqaTh nnH cneuHanhHoli Bbi6opKH co6biTH!i, 

Korna oTHOCHTerrhHbili HMnyrrhc IT.:r_ H IT 
0 

-MeaoHoB Man. B aToM cnyqae paaperneH

Hoe p- cocToHHHe (T + o =I) CHCTeMbi ( 11 :t. IT
0

l nonasrreHo. noaToMy na)f{e rrpH 
IT- IT 

M811biX HapyrneHHSIX H30TOIIH'IeCKOli HHB8pH8HTHOCTH llpHMeCb 5 - COCTOSIHHSI C T=2 

MOlKeT 6biTb Cp8BHHM8 C P- COCTOSIHHeM, H 8CHMMeTpHS1 B ceqeHHSIX MOlKeT 6biTb 

cymecTBeHHoli. AHarrorH'IHaH CHTyauHH HMeeT T8KlKe MecTo s6rrH3H nopora yKaaaH-

HbiX peaKUHli. 

npH H3y'leHHH 06CylKil8eMoli CHMMeTpHH yrrrOBblX pacrrpenerreHHli Heo6XOilHMO 

o6ecrre'IHTb OTCYTCTBHe npyrHX npH'IHH, llpHBOilSIIUHX K TOMY lKe ~eKTy. HanpHMep, 

rrpH 8HHHI'HIISIUHH OCT8HOBHBII1HXCSI 8HTHIIpOTOHOB 

0 
(6) + mIT 

BCe B03MOlKHble COCTOSIHHSI CHCTeMbl ( P p) B HCXOilHOM " p p -aTOMe• HMeiOT Ollpene

neHHYIO C -'I<'!THOCTb H BCnenCTBHe 3TOI'O 6yneT H8611101l8TbCSI CHMMeTpHSI B yrno-

BhiX pacnpeneneHHHX IT- Me30HOB, HHK8K He CBSI38HH8SI C H30TOIIH'IeCKOii HHBapHaH-

THOCTh!Oo 

nono6H8SI lKe CHTyaUHSI HMena 6bi MeCTO, ecnH 6bi, H811pHMep, B pe8KUHHX 

( I)- ( 5) IT -Me30Hbl B03HHK811H B peayrrhT8Te p8CII81lOB p - Me30H8 rrpH IIOIIHOM 

OTCyTCTBHH ¢oHa. 3necb CHMMeTpHH B ceqeHHHX CBSI38H8 C TeM 06CTOSITellbC TBOM 0 

'ITO CHCTeMa ( 11 ±. f1 °) HMeeT orrpeneneHHbiH MOMeHT f =I, p8BHblli CIIHHY HCXOilHOI'O 

p - Me30H8. 

CHMMeTpHH yrnoBbiX pacnpeneneHHli MolKeT 6biTh T8KlKe o6ycrrosneHa TOlKnecT

BeHHOCThiO qaCTHU B HCXOilHOM COCTOSIHHH. llrrH npHMepa paCCMOTpHM peaKUHIO ( 5) • 

EcrrH ee HayqaTh a uenoM, He npoHaBOnSI HHKaKoli Bbi6opKH, TO T8KlKe 6yneT HMeTh 

MeCTO COOTBeTCTBYJOIU8SI CHMMeTpHH, XOTSI H He CBSI38HH8SI C H30TOIIH'IeCKOli HHB8pH8H-

THOCThJO. 

OnHaKo, ecnH oT6HpaTh, HanpaMep, TaKHe co6biTHH, B KOTopbiX (IT+ IT
0

) -cHcTeMa 

neTHT Bnepen B C.U.Ho pe8KUHH, TO TOlKileCTBeHHOCTb '18CTHU B HCXOilHOM COCTO SIHHH 

He H8KII8llb!B8eT orpaHH'IeHHli, H CHMMeTpHSI yrrrOBhiX pacrrpenerreHHH IT -Me30HOB 

6yneT cnellCTBHeM OllHOli TOIIhKO H30TOIIH'IeCKOli HHB8pH8HTHOCTH. 

HccnenoaaHHe peaKUHli (1+5), oco6eHHO rrpH 6onhrnHx aHeprHHX, rrpencTaB-

rrSieT H3BeCTHble 3 KCnepHMeHT811hHble TpyllHOCTH, CBSI38HHble C BblllerreHI<e M K8H8118 
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peaKUHH c onHHM 17°-MeaoaoM. B aTOll CB!I3H HHTepecHbi peaKUHH THna: 

d + d -. He + - 0 +IT +IT + m 17 (7) 
4 

0 + 
d+d-+d+d+IT +17 +mIT (8), 

+ 
B KOTOpblX CHMMeTpH!i B yrnOBbiX pacnpeneneHHSIX IT- - Me30HOB B CHny HHB8pH8HT-

HOCTH ITO OTHOWeHHID K H30TOITHqeCKOM~ COITpSI*eHHID He H82YW8eTCSI rrpH niD60M 
o x/ / 6 / 

qHcne 17 - Meaoaoa • Eonee rronpo6ao aTOT aonpoc paccMoTpea B pa6oTe • 

B aacTO!IWee apeM!I HMeiDTC!I TOnbKO npenaapHTenbHbie naHHbie o ceqeHH!Ix 
171 

peaKUHJ! (7,8) npH pc =3 faB , 0HH COCT8Bfl!IIDT U • 20 MK6, 

HaM npH!iTHO no6naronapHTb P.M.Jie6eneaa, B.JI. liiD6owHua, B.YI.OrHeaeu-

Koro aa noneaHbie aaMeqaHH!I, 
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PyKOITHCb ITOCTYITHfl8 B HanaTenbCKHA OTnen 

1 ~eapan!l 1968 rona. 

x/ EcnH a peaKUH!IX ( 7,8) npH . m = 1 po*naiDTC!I TOnbKO 'I - HnH cu -MeaoHbi, 

TO CHMMeTpHSI B yrnOBbiX pacnpeneneHHSIX 6yneT CB!I38Ha C COXp8HeHHeM C - q!\THOCTH 

npH pacnanax ('I, cu) -+ 317. 
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