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KoHneHcaT, coXpaHAONKIT CUMMeTPUIO JlarpaH;KuaHa.
HapyiieHre cuMMeTpUU

B. B. Bragumupcuuii

HHCTHTYT TeopeTHYEeCKOH H 3KCIepHMeHTalbHOH ¢u3uru, 117218 MockBa, Poccua

Iloctynuna B pegakuuio 21 anpens 2005r.

Ilocne nepepaboTku 1 aBrycra 2005 .

MHOTOKOMIIOHEHTHOEe CHalfipHOE IIojIe IpW HapyHmeHHUHn yCTOﬁ‘«IHBOCTH BaKyyMa Teopuun BOBMyH.[eHPIﬁ MoO-
MeT COXPaHATb CMMMETPHIO jlarpaHxuaHa. To IIPUBOOUT K IOABJIEHUIO BBIPOXIEHHOI'O BaKyyMa. CHeKTp
BOSﬁy?K,EleHMﬂ BBIDOMIE€HHOI'0 BAKyyMa HECKOJIBEKO OTINYaeTCA OT CIeKTpa, BO3HMKAamoIero npmu CioOHTaHHOM
HapyumeHu CUMMeTpUN. PHCCMOTpeHO InpenrnonosieHre 0 BOSBHNKHOBEHUY TAaKOr'o KOHJeHcaTa B BaKyyMe KBaH-

TOBOIM XPOMOJUHAMMEM.
PACS: 11.15.Ex

1. IlocTaHoBka Bonpoca. Ilocne ny6ankanuu cra-
teit Tonacroyna n Xurrca [1,2] B auteparype, nocss-
HmeHHON HenepTypOaTUBHBIM 3(¢derTaM B KBaHTOBOI1
TeopUM TNOolfl, YKOPEHUIOCh MHeHHe, YTO NPU NOTepe
YCTORYMBOCTY TPUBHANBLHOIO BaKyyMa TeOPUM BO3MY-
IeHU MPOUCXOAUT CIOHTAaHHOe HapyllleHue CUMMeTPUU
U UMEHHO 3TO fAIBIeHUEe NPUBOJUT K NOABIEHUIO MacChl y
kanu6poBouHEIX Go30HOB. Bonee ocToposHEIM MoaX0n K
HapyIleHWI0 CUMMeTpUU MOKa3blBaeT, UYTO CUMMETpUA
paspylaeTcA TONbKO €Cld eCTh B3aUMOJAeHCTBUA, CIIO-
co6cTByloIUe 3TOMY nponeccy. Macchl KanuOpOBOYHBIX
6030HOB BO3HMKAIOT B pe3ylbTaTe NOABIEHUA KOHIEH-
cata. HoHpeHcaT mpu 3TOM MOeT HapyuaTb CUMMET-
pHIO, @ MOeT GbITh MOJHOCTBIO CUMMeTpHUYHbIM. 061-
3aTellbHOe HapyllleHHe CUMMeTPHUU NPOMCXOAUT B Kiac-
cuueckoii (HeKBaHTOBOi) Teopuu mnoas. IlepeHoc 3To-
ro ABIEeHUA B KBAaHTOBYIO TEOPUIO He Bcerjga o60CHOBaH.
BopoueM, B3aumojeiicTBue noneit MaTepuu ¢ Kanubpo-
BOYHBIMU TNOIAIMU CaMO MO3KeT cnoco6cTBOBaTh Hapy-
MIeHUIO CUMMEeTPHUH, TaKk YTO B KOHEYHOM cueTe Hapy-
IeHUe CUMMeTpUU B CUTyallul, KOrja BO3MOMeH MeXa-
Hu3M Xurrca, Bce e NPOMCXOAMUT, HO He COBCEM TaK,
KaKk B Kiaccuyeckoil Teopuu. 3aberas Bnepen, MO#HO
CKas3aTh, YTO eClM U3 00bIYHOT0 OMMCAHUA CIOHTAHHOTO
HapyIIeHUA CUMMETPUU UCKIIOYUTD CIO0BO “CIIOHTaHHO-
ro”, ToO MOMHO COXPaHUTB Bce GOPMYIIbl U Pe3yIbTaThl.
JTo, 0OIHAKO, HE O3HAYaeT, YTO ONUCAHHOe HUIKE Pa3iu-
yue MeMay KIacCMYeCKUM U KBaHTOBBIM NOAX0JaMH K
HapyUIeHUIO CHMMeTpHH HecyllecTBeHHO. Kak HaM Ka-
sMeTcA, B CIOMHBIX NMpobleMax TEOPUU INOJA BO3MOMHO
nofiBlieHNe HeTPUBUATLHLIX NPOBePAEMbIX 3¢ (HEeKTOB.

Paznuune Memay KiacCUYECKUM U KBaHTOBBIM NOJ-
XoZaMM MOHO MpOCIeJUTh Ha NPOCTOM IpUMepe U3
aToMHO# (U3UKEM, B KOTOPOM NOTEPU YCTOMYNBOCTHU CHUC-
TEMBI He MpPoucXoAuT. PaccMmoTpum aBusenue Gecenu-
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HOBOI1 YacTHIbl B [EHTPAIbHOM I0Jie CUJ MPUTAMEHNA.
Haunusiiee cBA3aHHOe cocToAHME o6aagaeT HYJIEBBIM
BpalmaTelbHeIM MoMmeHToM. Ilpu KiaccuueckoMm pac-
CMOTPEHUM ABUMEHNE BO3MOMHO TONLKO B pajnailbHOM
HanpaBleHUM — BpallaTelbHaA CUMMeTpPUA HapylleHa.
B KBaHTOBOII MexaHWKe BO3HUKaeT S-cocTosAHMe, obia-
Jlalolee CMUMMETpUeil BpallleHus, BONHOBasA QyHKIUA OT
YTJIOBBIX MEpPEeMEHHBIX HE 3aBUCUT— CUMMETPHUA COXpa-
HeHa.

AnanorvuuHoe pasnuuue JOJMMHO MPOABIATHLCA U B
JPYTUX clydafX BbIPOKAEHUA JarpaH;kuaHa [0 KakUM-
nu6o KoopauHaATaM (B TOM 4YHcie 0606meHHLIM). B nnac-
CUYECKO# Teopuu MOTryT ObITh 3a)UKCHPOBaHbI OJHOBpE-
MEHHO KOOpAMHATa U ee MPOU3BOJHAA MO BpeMeHU. B
KBaHTOBO! TeOpUU 3TOMY NPENATCTBYIOT KAHOHUYECKHE
nepecTaHOBOUYHbIE COOTHOIIEHUA. JTO JaeT IaHC A CO-
XpaHeHUA CUMMETPHH.

2. [Ipocreiimana moneab. PaccMoTpuM B 06BIYHOM
npocTpaHcTBe MMHKOBCKOTO 7.-KOMIIOHEHTHOE BeEIecT-
BeHHOe CKalfpHOe MoJle ¢; C INOTHOCThIO JarpaHiuaHa

L= %(aﬂquauqu) - %u2¢j¢j - ik(¢j¢j)2- (1)

OGeruHO TakaA TeopuA Ha3bIBAaeTCA INMHEUHON cUrMa-
MOJIeNIbIO, a P OTPUIATENLHOM KBajpaTe Macchl — Mo-
nenvio I'mu3bypra—Jlangay. CooTBeTcTBylomiaa (QyHK-
uusa l'aMunbToHa (MIOTHOCTL DHEPrUM) paBHA

H(mj, ¢;) = %Wﬂfﬁ%(V¢1V¢j)+%#2¢j¢j+%(¢j¢j)2-
(2)
3peck m; = OL/Op; — UMIyIbC, COMPAMEHHBIH TOMIO
¢j, V, — NpousBofHbIe M0 MPOCTPAHCTBEHHBIM KOOPIHU-
HaTam. TeHepb MOMHO BBINIOJHNUTH KAHOHUYECKOe KBaH-
TOBaHue, BBeofA KOMMYTAallMOHHbIE COOTHOIIIEHUA

[¢i(mat)a¢j(mlat)] = [Wi(mat)a”rj(:z:lat)] =0, (3)
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[mi(z,t), ¢;(z',t)] = —i6;0° (z — ') (4)

¥ BOIHOBYIO ¢y HEIUIO (yHEIMOHAN) ¥ (0, 2,). YH06HO
cpasy BBINOJIHUTE pasziokenue @ypbe Mo KoopaMHATaM
byHRUMA ¢;(z,):

d3k ikx
8a) = [ e o), (5)
1 &2 1
HY = (EW + E(kuku¢j¢j)+
+%M2¢j¢j + %(¢j¢j)2>‘1’, (6)

MHIEKC yu 37lech NpoberaeT TONLKO NPOCTPAHCTBEHHbIE
3HauveHud 1, 2, 3.

Hac 6yner mHTepecoBaTh, YTO MPOMCXOJUT NPHU IO-
Tepe YCTOMYMBOCTU TaKOiH TeOpUM, WUIH, NpOILIe rOBOpPA,
npu p? < 0. Jlna ynpomenusa ¢opMyJ orpaHUYUMCA T0-
Ka cliyyaeM JBYX Honeit

1 A
L= 5(5u¢13u¢1 + 0u$20,¢2) — Z(¢f + ¢35 —2%)?, (7)

rje v — BellleCTBeHHaA KOHCTAaHTa pPa3MEPHOCTU MaccChl.
C moMolbio MOACTAHOBKU

@ = o1 +ipy = |ple” (8)

nepeiiieM K MOIAPHBIM KOOPAMHATaM B IPOCTPAaHCTBE
noneit. Temepb MUHMMYM 5HEPrUM NOCTUraeTCA HPU
lp| = v. VYrom ¢ momer GbITh mOGBIM, 0 < ¥ <
< 2m. O4eBHAHO, YTO MOAXOAAMMUM BaKyyMHBIM pellle-
HHEM Jif CKalfpa, He 3aBHCALIEro OT KOOPAMHAT, Clle-
LyeT cyMTaTh BOIHOBYIO ¢yHELUIO R(p), koTopas He
3aBUCUT OT yria ¥ U NPUHMMAaeT CYIIeCTBEHHO OTIMY-
HbIE OT HyIIfl 3HAYE€HNA TONLKO BOIN3N MUHUMYMa SHep-
run. CnonTanHoe Hapyumenue O(2)-CHMMeTpPHUU IpOKC-
XOIUT B KIAcCHYeCKol Teopuu: yroi ¢} IPUHUMAET JIO-
Goe onpejeleHHOe 3HAaYEHNUe, a ero IPOU3BOAHAA 110 Bpe-
MeHH paBHa Hymo, 0¥/0t = 0. B kBaHTOBOI Teopuu 3T0
HECOBMECTHMO C [I€PeCTaHOBOYHBIM COOTHOIIeHHEM (4),
IpaByIO YacTh KOTOPOr0 MOMKHO CYATATh HYJIEM TOIBKO
¢ Goabuoit HaTAMKoM. IIpaBuIbHOE KBAHTOBOE pelIeHNe
COXpaHfieT CUMMETpHIO JarpaHuana. JleficTBUTEIbHO,
us (4) cnenyer

pld(x), d(x")] o —ib(x — x'), (9)

yron ¥ He MoOeT GbITh OIpejeleH OJHOBPEMEHHO CO
cBoeil Mpou3BOJHON MO BpemeHu. IlpemMyiecTBo pe-
wenusa ¥ = R(p) nepex ¢popmyiamu, COOTBETCTBYIOLIU-
MU CIHOHTAaHHOMY HapyLIeHWIO CUMMeTpPHUM, He COBCEM
OYEBH/IHO, NMOCKOIBKY peuyb HUJAEeT 0 cucreme ¢ OecKo-
HeYHOo 6oabliM 060beMOM U 6eCKOHEUYHO GOJBLIINM YKC-
oM cTeneHeil cBoGOIbI, OJHAKO CleliyeT YYUTHLIBATh,

YTO OHO ABIAETCA TOYHBIM pelIeHHEM BapUalUOHHON
3aauM MO ONpefelleHUI0 BONHOBOrO (yHHKIMOHaNa, a
CMOHTAHHOEe HApylIeHUe CUMMETPUM HUKAKOMY pelle-
HUIO KBaHTOBO-MeXaHNUYEeCKO! 3aJayl He COOTBETCTBY-
er. OG6ebiuno BonHoBaa ¢(yukuua ¥ = R(y) He uc-
NoNb3yeTcA MOTOMY, UTO OHA COOTBETCTBYET GecKoHeu-
HOMY pajuycy KOppelfiluu, AJf MHOTUX NPUMEHEHHii
STO HENpPUEMIeMO, W A UCKIIOYEHUA TaKOro pelle-
HUA WCTONb3YyeTCA aKkCUOMAa KIACTEPHOrO Da3loMeHUs
(0l¢(2)e(y)[0) — (0[¢(2)[0){0l¢(y)|0) mpu [z —y| — oo.
OnHako KIacTepHOE pa3NoMeHUe, eCTECTBEHHOe B (u-
3MKe CIUIOMIHBIX CPefi, K paccMaTpuBaeMoil Mojenu He
NpUMEHUMO. 3HAYUTENLHO TPOIle UCMONL30BaTh B3au-
MoJieiicTBME ¢ KalMGPOBOYHBIM 3IEKTPOMArHUTHBIM M0-
neM, KOTOpoe MPUCYTCTBYeT B TAKUX 3ajavax.

3. BzaumopgeiicTBue ¢ abejqeBbIM Kajin6poBou-
HbIM moieM. PaccMoTpuMm narpaHuaH 3apfAMeHHOTO
CRaNfIPHOTO T0Jf, B3aUMOJIeHCTBYIOIEro ¢ KanubpoBoU-
HbIM BEKTOPHLIM [0JEM

1
L=-=-

3 (Fu)? +1Dusf ~ V()

F,, =D,A,—D,A,, D,=08,—icd,, (10)

V)= -6+ 5@ >0

BBenenvie otnuuHoro oT Hyls 3apsaga e # 0 cpasy Ha-
pyliaeT 6e3pa3nuyune KOHAeHcaTa K BbIGOPY a3uMyTalb-
HOro yria 1), KOHJeHCAaT MOKET GbITh MOJOMUTENLHBIM,
OTpHUIATENbHBIM WM HeHTpanbHbBIM. MHUHUMYM 3Hep-
MM UMeeT HelTpalbHbI KoHAeHcaT. YToOGbl mpocie-
JUTb 3TY CUTYyalHIO JOCTATOYHO ONpeJeluThb olepaTo-
Pbl YHUUTOMEHUA NONOMUTENbHBIX YacTUI]

_ 1 — iy

¢+ \/5

(11)
1 OTpUlaTeJbHBIX YaCTUIl

_ P tids
\/§ ’

u COOTBeTCTByIOIIIPIﬁ BEKTOp MJIOTHOCTHU TOKa:

¢ (12)

ir = 5[5"i0a9 + (1629)* 4.

HeitTpanbHelit KOHJEHCAT BO3HUKAET, CIU B Omepa-
TOpe MoNA KOHIeHcaTa B pe3ylbTaTe B3aUMOJEUCTBUA C
BEKTOPHBIM KalWOPOBOUHLIM NoONeM Ay OCTaeTCA TOMb-
KO 0JjHa KOMIIOHEHTa U3 ABYX — I160 ¢ aubo s (¥ =0
unu ¥ = 7/2), U Ha3bIBaTh TaKoe HapyLIeHUE CUMMeET-
pUM CIIOHTaHHLIM He cleiyeT. Bmpouem, 3To Bompoc
TepmuHonoruu. Ilocne BBeeHuA B3auMoOAeiCcTBIA YCJIO-
BUA BBIMOTHUMOCTHU TeopeMsbl ['onicToOyHa HapymamTCA
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U KBaHThI a3UMYTalbHOI'0 JBUMEHUA B I'PYNNOBOM IPO-
crpaHcTBe (n3MeHenue 1) D0MKHbI, KK MUHUMYM, IPH-
obpecTu maccy.

B peificTBUTENBHOCTH CHUTYyallMf OKAa3bIBAETCA He-
CKONbKO Gonee cnoxHuoii. CTpyKkTypa narpansmuana (10)
He TpeGyeT KBaHTOBaHUA 3apAja, NepecTaHOBOUHBIE CO-
OTHOIIEHUA [JIfl CKANAPHBIX U BEeKTOPHBIX INOJEH TaKe
He coflepaT Takoro TpeGoBaHUA, MO3TOMY BO3HHUKaeT
HEKOTOpbIi NPoU3BOa B GOPMYILHOI 3aIUCH B3aMOA€EH-
CTBHA, B YaCTHOCTH, B OPUIMHAILHON cTaThe Xurrca [2]
He UCMONb3yeTCcA KOMILIEKCHAA 3aNiCh 3apAMEHHOro 1o-
I, 8 BMECTO MHMMOIi € IMHUIIbI UCNONL3YETCA NepecTa-
HOBKa moneit ¢y, ¢2. B mo6om BapuanTe popmynbHOIt
3alUCH 3apAN0BOMY CONPAMEHUIO CONMOCTABIAETCH Ole-
patop unBomionuu. OCHOBHBIM (PU3MUYECKUM BBIBOJOM
U3 aHaluM3a pacCMOTPeHHOI XWrrcoM MojJenud ABIAET-
cAl BO3MOMHOCTH NMOABIEHNA HEHYJIEBOi Macchl Kanu6po-
JTOT pe3ynbTaT HE 3aBUCUT OT OTMe-
YEHHBIX BBIIIE 0COGEHHOCTEH MOJENU 1 COXPaHAETCA NPU
NPUHYAUTEILHOM KBaHTOBaHUM 3apana. llo-Buaumomy,
He cllefiyeT OUJaTh KaKUX-11u60 HOBBIX 3 (eKrToB A1A
MoJeneil, OCHOBaHHBIX Ha abeloBoii rpynne CUMMETPUU
uny ceogamuxca & cummerpuu U(1). Heuto HOBoE Mo-
JKeT BO3HMKHYTh IIPU aHANU3€ MeHee U3yUeHHbIX Heabe-
JeBBIX FPyNN CUMMETPHH.

4. 'pynna nBeta. B agponHoit pusukre Momenn
KBapKOB U TJIIOOHOB CYIIECTBYET y#e MHOrO JeT, OHa
ocHoBana Ha SU(3)co-cuMMeTpun rpynne! npera. Hu-
KaKKX NPU3HAKOB HapyLIeHNA CUMMETPHHU JI0 CUX HOP He
nofaBuiock. B To e BpeMA ecTh OCHOBaHUA MOJAararh,
YTO BaKyyM IJIFOOHHOIO IOJIfl OTINYaeTCcHd OT TPUBHUAIb-
HOr0 BakyyMa TeOpUM BO3MYIIEHUi: MMeeTCA BaKyyM-
HbIIT KoHAeHcaT. Ilepexol oT KiaccUUecKoi K KBaHTOBOM
TPaKTOBKE MOHATHA “cocTofAiHME” MO3BOJAET 3aMEHUTH
TpeGoBaHNe “BakyyM JON#eH GbITh CUHIIIETOM 1O IIBe-
Ty” Gomee MATKUM: “BaKyyM MOJKeH MMeTh CBOMCT-
Ba [eHTpa rpynnsl nBeTa” (KOMMYTHPOBATh C IIOGBIM
redepatopoM rpynnei). Kpome Toro, B mpucoenuue-
HOM NpeJCTaBJIeHUH NOABIAETCA CUMMETPUYHOE 10 1{Be-
Ty COCTOfIHUE — JONMOTHUTENbHBII IIEHTP. JTO COCTOAHUE
AIBIAIETCA XOPOIIMM KaHauaaToM anA Baryyma KX]I.

Harense u TomGynuc [3] oTMmevanu, 4TO acuUMi-
TOoTHYecKasA cBoOOJa KBaHTOBaHHOI'0 ypaBHeHUA fHra-
Munnca npuBoauT B MH(ppaKpacHoil o6racTu K Heorpa-
HUYEHHOMY yBeln4yeHnIo 3 (PeKTUBHOM KOHCTAHTHI CBA-
34 ¥, B KOHEYHOM cueTe, K NOABIEHNIO BAKYyMHOI'0 KOH-
JeHcaTa. JlanbHeilinee pasBuTHe 3TOM KoHIEeNUUu GbLIO
ony6inukoBaHo B paGotax [4—-11]. Ha ocnHoBanmu stux
cTaTeli BLIDUCOBLIBaeTCA CIEAYIOMINi clieHapuiit hopMu-
poBaHNA BaKyyMHOI'0 COCTOAHUA.

B ucxopHelit narpansunan

L= —F?/4g? (13)

BOYHOr'o mosf.
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BBOIATCA KBaHTOBLIE nonpaBku. [lomyueHHbId B pes3yib-
Tare 3¢eKTUBHbIN JarpaH:KuaH UMeeT NP1 HEKOTOPOM
snavenuu F? mascumy™m (MUHUMYM BHepruu). ITo U
ompeJenfeT BEIUYUHY KOHJEHcATa.

Hanpssennocts nonsa B IM Teopuu

F?, =08,A% —0,A% + c“bCAZAi (14)

COCTOUT M3 YIIEHOB C MPOM3BOAHBIMU, KOTOPbIE YCIOBHO
MO{HO Ha3BaThb [€OMETPUYECKUMH, Fyeom, U UieHa €O
CTPYKTYpHOl KOHCTaHTOl, KOTOpBIil Ha3oBeM anreGpau-
4eCKUM, Fy1gebr. COOTBETCTBEHHO, B KBajpaTe Hamnps-
steHHoCTH nona GyIyT reomMeTpuYecKue, anreGpanyec-
Kue U cMemannble unenst: (F2) = (F2, )+ (F2), .p,) +
+ 2<Fge0mFa 1g ebr)-

ByneM mpennonaraTh, 4To aire6paudecKue YleHbI B
BaKyyMHOM KOH/ieHCaTe IOMHUHMDPYIOT. JTO O3HAJaer,
YTO BaKyyMHbIE NOJIA B NPOCTPAHCTBe—BPEMEHH U3Me-
HAIOTCA He CIMIIKOM OBICTPO, M B3aUMOJEHCTBHUA He-
KOMMYTHPYIOIMX KOMIOHEHT MNOTeHNHMana, XapaKTep-
Hble 1A HeaGeneBOll TeOpHH, NalOT OCHOBHOH BKIaj B
BEIMYMHY KOHJeHcaTa.

CumMeTpus BakyyMma TpefyeT, 4ToObl COCTOAHUE HE
M3MEHANOCh DU CMelIeHUH B NPOCTPaHCTBe—BpPEMeHH,
MOBOPOTAX U N0GaNbHBIX FPYNNOBBIX NPeoGpa3oBaHUAX.
Ilpu KBaHTOBOM IOAXOJE 3TO JOCTUTAETCH, ECIU BaKy-
YMHBIN BEKTOp B rMIbGEPTOBOM NPOCTPAHCTBE (BOJHO-
BaAd (QyHKUUA) HE 3aBUCUT OT KOODAMHAT, BpalleHHi u
rpyTNnoBhIX Npeo6pa3oBaHuil, NOMyCTHMMa TONbKO 3aBH-
cumocTh 0T F? u, BO3MOMHO, OT APYyTMX MHBAPUAHTOB
rpynnsl cummerpun. 'pynnosoe npoctpanctso SU(3)
KOMMaKTHO, TaK YTO BONHOBasA QyHKINA UHTErPUPYeTCA
no cepe pasmMepHOCTH 7 B BOCEMUMEDPHOM TPYNOBOM
npoctpanctBe. IIpy 3TOM M3MEHAIOTCA TONBKO YTIOBbIE
nepeMeHHbIe TPYNNOBOr0 MPOCTPAHCTBA, KAk B HelUHel-
HO curma-mozenu. Ml cunTaeM, YTO BpeMeHHas KOM-
TMOHEeHTAa MOTeHIXAaNa Maja UlK BOBCE OTCYTCTBYET, UTO
COOTBETCTBYET raMUILTOHOBON KanuGposke. Tpu Bou-
HOBBIX (JYHKLMH NPOCTPAHCTBEHHBIX KOMIOHEHT NOTEH-
nuana 06pasyioT ofuIyio BOIHOBYIO QYHKIMIO KOH/IEHCa-
ta. TaKoii KOHIeHcAaT UMeeT ClefyIOlKe CBOACTBa:

(4p) =0, (F)=0,
(F?) = (F3,Fg,) > 0. (15)

OHu coBnafaioT ¢ 03kuJaeMbIMU (HEHOMEHONOT NYECKUMHU
CBOMCTBaMM TJIOOHHOI'0 KOHIEHCaTa, UYTO MOKET CIIy-
JKUTh apryMeHTOM B NOJb3y paccMaTpuBaeMoil MOJeNn.

Jlna npuMeHeHUi Ba{HO BBIACHUTH, ONpPeJeNfeT JU
ONMCaHHAaA Bblle NpolleJypa COCTOAHNE BaKyyMa OJHO-
3HAaYHO UJM €CTh HEeCKOIbKO BBIPOMAEHHBIX COCTOAHMII.
Ilo-Bupgumomy, BeIpOeHHE MMeeTcA. JTO CleLyeT U3
aHanusa cynepcUMMETPUYHBIX Teopuit [12], kpome Toro,
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CTPYKTYPHbIE KOHCTAaHThI UMEIOT Pa3liuyHyIo abcomloT-
HYIO BEIIMYUHY, U 3TO MOKET MPUBECTHU K BBIPOMIEHUIO
NIPY TOJHOM CUMMETpPUM B GyHAaMeHTankHOM MpeACTaB-
JeHNN.

5. 3akaouenue. B cucremax c 6eckoHeuHo GOlb-
muM 06beMOM BaKyyM MHOTOKOMIIOHEHTHOI'0 CKalfp-
HOT'0 MOJIA MOKET COXPAHUTL CUMMETPHUIO JlarpaH:; uaHa
Jame MpU MOoTepe yCTOMYMBOCTHU, NPUBOAALIEH K BbINa-
JeHuIo KoHJaeHcaTa. Hapymenue cuMMmeTpun, Kak npa-
BHIJIO, IPOUCXOAUT TOJNBKO NOJ JeHCTBHEM HECHMMET-
puuneix cun. CHoHTaHHOe HapylleHWe CUMMETPHUHU B
KBaHTOBOI Teopuu nonifa oTcyTcTByeT. Hammume KBaH-
TOBBIX 3(})(EKTOB, CNOCOGCTBYIOMMNX COXPAHEHUIO CUM-
MeTpHH, He UCKIIOYAeT CYIeCTBOBAHUA KBAHTOBLIX aHO-
Manuii, KOTOpble NPUBOJAT K HapYIIEHUIO NMPUGIMMKEH-
HOii cuMmMerpuu (Hanpumep, kupanbhoit). B KX cum-
MeTpHUYHBIi N0 I'pyMIe IBeTa KOHAEeHCAT, COOTBETCTBY-
IOIUi JONONHUTENLHOMY AMCKPETHOMY LEHTpPY IpyI-
b, IPUBOJUT K BBIPOJEHUIO BakyyMa (aBe unu Gonee
(basbl) U, BOBMOKHO, K MOABIEHUIO IOMONHUTENbHBIX afi-
POHHBIX COCTOAHUI.
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