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deHoMeHoNnorns aHomanui aHHI/IFI/IﬂﬂLI,I/II/Iﬁ - pacnagHbiX NO3MTPOHOB (ﬁ - MO3NTPOHNS) OT
pacnana nsotona 22Na B ra3006pa3HOM HEOHE He MPOTUBOPEYNT COXPAHEHMIO KNPaNbHOCT B KBAHTOBOW
XPOMOOVHaMUKeE.

FongcToyHoBckMe 6030HbI C  Hy/NEBO Maccoi MNOSIBAAIOTCA B MOOENSX KOHAEHCUMPOBAHHOMO
COCTOSIHMS BelecTBa CO CMOHTAHHbIM HApYLWEHWEM HEenpepbiBHOW cummeTpuun. [lo  aHanormm
(nceBno)ronactoyHoBckmMe 6030HbI, UMeloWwme cpaBHUTENbHO HebonblMe Macchbl, NOSIBUIUCE B Teopun
3NEeMeHTapHbIX yacTuu n obHapy>XeHbl 3KCNepuMeHTanbHo. «9T0 n ecTb

= 1°, K* K°, Kﬂmy —

x SU B)r x U (1)L x U (1) R, T0O monxeH 6bin 6bl cywecTBOBaTb AEBSThIA NCEBOOrONACTOYHOBCKUIA

MESOHDBL gy 6, rpynnoi cummeTpum 6bina rpynna SU (3) |

6030H. Ero otcytcTtBMe — npsMoe aKCnepuMeHTanbHOEe [0Ka3aTeNbCTBO HECOXPAHEHUS KMpanbHOCTU
(oTCyTCTBME MHBAPUAHTHOCTM OTHOCUTENLHO U (1) | _R B KBAHTOBOW XpomMoanHamumke)» [1].

Ho, kak pasHo 3ameTtun P. ®etHmMaH no npegnoxeruo 'enn-MaHHa:

«... Teopus SHra-Munnca sBHO He 3aHUMaeTcsi 6e3MaccoBbiM MONEM, KOTOPOE OOMXHO 6bino Obl
yXoauTb U3 agpa n OblTb 3aMeTHbIM. [103TOMY TEOPEeTMKM He MccneaoBann BHUMATENbHO 6€3MaccoBbli
cnyyanm» [2].

deHomeHonorua lMpoekta HOBOW (HBOMONHUTENbHON) th{:k - OU3NKM «CHapyXmu» CBETOBOro
koHyca/lTPOEKT He npoTMBOPEUUT COXPaAHEHNIO KNPaNbHOCTM B KBAHTOBOM XpoMoamHamuke [3-5].

Kak KOHCTpyKTMBHO 0603HayeHo Teopwuelt (‘0T npoTmBHOro’) [1] n [2], ¢ y4€TOM TOMONOrMYECKOro

_l_
p 47 =17
KBaHTOBOro nepexonga B KOHEYHOM COCTOAHUMU - pacnaga TUnNa , BO3MOXHO

CYyllecTBOBaHMe OeBSATOro (NCesno)ronacToyHoBCKoro 6030oHa.

KoHreHnanbHocTb BbiBO4OB B.A. PybakoBa (‘oT npotusHoro’) - M. M'enn-MaHHa - P.®. deliHmaHa,
anennupylowmx K 9KCMEePUMEHTY, oueBmoHa. OTO cnegyet U3 OCOOEHHOCTU BPEMEHHbIX CMEKTPOB

+ +
'B B [e+e_]
AHHUTUNSUNN - MO3WUTPOHOB, - MO3WTPOHUS / “°F B HEOHE eCTECTBEHHOro0 M30TOMHOro
cocTasa (~ 9 % 22Ne) B «yCnoBusiIX pe3oHaHca» (MCTOYHMK MO3UTPOHOB 22Na).
Ot1a ocobeHHOCTb, He 3ameyeHHas camum [.E. OcmoHOM [6], 6bina petanbHO NOATBEPXAEHA
aKcnepuMeHToM B paboTax [7-10]. PesynbTaTtbl 3KCMEpUMEHTa C HEOHOM W aproHOM, BbIMOJIHEHHOrO

[ecsTUNeTMeM paHee MO [Jpyroii MeTOaMKE W C  WCTOYHMKOM no3uTpoHos 84Cu [11] Takxe
cBupeTenbcTByloT 06 ocobeHHOCTU HeoHa. Bcé aTo He npuBnekno ocoboro BHMMaHWS 3KCMEPTOB, HO
NO3BONNO YEepPe3 OAHO-ABA AECATUNETUS YCNELWHO peanu3oBaTbh KPUTUYECKUA SKCNepuMeHT [3].

Bo BTOpoi nonosmHe 1970-x 6bino obpalleHo BHUMAaHWE Ha CBS3KY ‘UCTOYHMK MO3UTPOHOB 22Na -
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rasoobpasHblii HeoH [12] u cgopMynMpoBaHa runoTesa O napamokKcanbHON peanu3auun s OepHOro

"
ramma-pesoHaHca (AP B rase!) penepHoro ')II - KBaHTa

2Na (3%) - *'Na Q) +ep+ v.:

r¥.3.63-10-12¢

2*Na (2)

2Ne (0%)+y

fn

C KOMNeKTuBoM  s4ep 22Ne (0%) B MakpockonunyeckoM 06bEME M3MEPUTENbHOW Kamepbl,
'n T 7
perncTpaums KoToporo o3Hadaet «ctapt» B meTtode ' Il £ 3a4epXaHHbIX coBnageHuin, a «CcTon»

.
perucTpmvpyeTcs no 0gHOMY 13 aHHUTNASALMOHHbBIX ';a - KBaHTOB [13].

®deHomeHonorum MPOEKTA yuuTbiBaeT CNOHTAHHOE HapyleHwe MNpPOCTPaHCTBEHHOW CUMMETPUN
(3aKkOHa coxpaHeHus UMNynbca) B «yCNoBUSIX pe3oHaHca» [3-5]. B 6anaHc aHeprum B NMPOEKTE, Hapsiay ¢
BKNagamu, KOTopble OnpelensioT JNWHEWHYID raMunbTOHOBY OMHaMWKy, BXOOWT TeMmnepatypHas

_|_

3aBUCUMOCTb, Tpebytowas BKIOYEHUS Tak>Xe CTOXaCTMYEeCKON CTPYKTYPbl Y AUHAMUKA OBY3HAYHOTO ( =— )
raMMnbTOHOBA LMKNA «CHApPyXu» CBETOBOro KOHyca (abconTHO TBEPAOE TENOo — BTOPOW OMOPHbIN
006BbEKT MEexXaHUKU Hapsdy C MatepuanbHOW TOYKOW — [OUCKPETHasi CTPpyKTypa OrpaHWyYeHHoro,
Makpockonuyeckoro o6 bEma npocTpaHcTBa-BpemMeHm) [4].

FaMUNbTOHOB UMKN OMNpedensieT MakpOCKOMUYECKYI, MPOCTPaHCTBEHHONOZOOHYIO CTPYKTYpy W
IMHaMUWKy BaKyyMonogobHOro coctosiHus Belwectsa/BCB B NpoCTpaHCTBE-BPEMEHN «CHApyXW» CBETOBOMO

KOHyCa B «YCNOBMAX pe30oHaHCa» C NnoNnoXwutenbHbiIMM MacCcaMh KBa3n4dacTul, (KBa3VII'IpOTOH/p ,

/é(—]

~
KBa3nManekKTpPOH n KBa3VIaHTVIHeI7ITpVIHO/v ), 0003HAYEHHOr0  TEPMWHOM  aTOM

nansHogencteus/A0L () ¢ aopom AOL (+), KOTOpbIn koMneHcuposaH AL O ¢ oTpuLaTenbHbIMU

(+)

Maccamm kBasmyacTtuL (KBa3MaHTUNPOTOH/ p , KBA3MNO3UTPOH/ € N KBA3MHENTPUHO/ v )—A00

(X)),

BnunsocTb pasHuubl Macc HeVITpOHa n I'IpOTOHa‘il]‘lnl'lli| N 3Heprun gnepHoro ramma-kKBaHTa,

_I_
nanyyaemoro B nepexoge 22’ Ne (2+) ~ 22Ne (0*), Mo KOTOPOMY OTMEYAETCS MOMEHT MOSIBNEHNS B -

+ +
No3NTPOHa B BELLECTBE MPU PErNCTPaLMN BPEMEHHBIX CMIEKTPOB aHHUTUAALMN 5 -NO3MTPOHOB (5 -
NO3NTPOHMS), MO3BONSAET MPEACTAaBUTb (PU3UYECKY MPUPOLY «yCNOBWIA pe3oHaHca» B ra3oobpasHoM
HEOHe NPV KOMHATHOW TemnepaTtype, paHee YCTAHOBNEHHbIX 3KCMepuMMEeHTanbHO [3], KaK COBOEHHbIi
pe30oHaHc.

BoamoxHa peruncrpauna TtemnepatypHoro pe3oHaHca npu U3MepeHun napameTpoB BPEMEHHbIX

_l_
CNeKTPoB B 06NaCTU «Mneya»: 3TO CNeACTBUAE W3MeHsiolerocs Bknaga o mﬁ - MO3NTPOHMS B
manasoHe Temnepatyp DT ~ 10° (dt ~ 1073 aB) [4].
MpsMOit  3KCMEpUMEHT MOATBEPAMN rUNOTe3y O NapafokCanbHOM peannsaunn B ‘yCNOBMSIX

pesoHaHca’ achdpekTa Méccbayapa — 0 KOnneKkTUBM3aUmmn saepHoro Bo3byxaeHns 22 Ne (2+) no I! sgpam

22Ne (0*) aToMoB HeoHa B rase. Habnioganacb «nW30TOMHAS aHOManusi» BPEMEHHbIX CreKTPOB



_|_

5 . | 1,85+ 0,1 22
aHHMIMNAUAN noautpoHa lo (dpaktop +=2= L Vsl ) npu yMeHbLIEHUN coaepXaHnsa nsortona e oo
4,91% No CpPaBHEHUIO C €CTECTBEHHBIM HEOHOM (8,86%) 1, COOTBETCTBEHHO, BU3yanusaums nnevya [3]. Ha
0OHOBNEHHOIN 3KCNepurMeHTanbHOM OcHoBe, HemadBecTHoW L. Mnawoy, 6bina peanu3oBaHa ero naes o

+ -
CHUXEHWUN BOBOE HAbN0AAEMOro 3Ha4YEHNS |o B «yCnoBusix pe3oHaHca» BCNEACTBUE OCLMMNALNMIA (epe™)

B ‘3a3epkanbe’ [14].
LeBaTbiA (NCEBOO)ronaAcTOyHOBCKUA 6030H ALL ( ) kak JononHeHne uankn npocTpaHcTea-

+ - +
BPEMEHM B NPUCYTCTBUM (ege™) B kauecTBe aHanora ®UINYECKOI O HABMIOOATENS — xeHwmHa/ =¢ (
+ ) W/nnu mMyxumHa/ e ( + ) «CHapy>Xwu» CBETOBOro KOHyca (B ‘3a3epkanbe’), UMeeT MakpOCKOMNUYECKY!O,
IOBY3HauHYIO ( + ), OUCKPETHYIO CTPYKTYPY (raMmnbTOHOB LMKN) FTMraHTCKON MHAOPMaUMOHHON EMKOCTI (~

1019 6uUT) 1 B3anModeincTByeT C BELWECTBOM BCIEACTBME KOMMeHcauun ADOC) KynoHoBckoro bapbepa
[15,16].

Ann ( 1) npeacraenseT eouHylo nNpupoay TEMHON 3Hepruw/TEMHON maTepun: TpaHcdopMmauns
TEMHOWN aHeprum B TEMHYIO MaTEpPUIO MPOUCXOaMT B rpaBUTALMOHHOM NONie AOCTATOYHOro NoTeHumana ans
pasBeleHns No BepTUKanu KBasuyacTul — HocuTenen 6apMoHHOro 3apsiaa 3a BPpeMsi XU3HW B BakyyMme

(e5e7) 142+ 1077 c 7],

+ .

CBs3b A,D,,[l,( ) cﬁ - NO3MTPOHNEM/ (Eﬁe ) , BOBMOXHOCTb €ero rnpeacrasneHns nofIHOCTbIO
BbIPOXOEHHOW, CYNEPCUMMETPUYHON CTPYKTYPOW [16] HAaBOAUT TakXe Ha MbICNIM accoLmMmMpoBaTh AL ( T
) ¢ nyxamu dapneesa-Monosa [18]:

«yxn ®Pappeesa-lNonoBa — OUKTMBHbIE MONS U COOTBETCTBYIOWME WM YacTuubl, BBOAWMblE B
Teopun KanubpoBOYHbIX MONein ana Toro, 4tobbl cokpawanucb BkNagbl OT  HegU3NYECKUX
BPEMEHNNOAO0OHBIX M MNPOOOMbHbLIX COCTOSIHUA KanmbpoBOYHbIX 6030HOB. KBaHTOBble BO36YXAeHUS
OyXOBbIX NONEN He SBASITCA (MU3NYECKMMX YacTuuaMu M MMEOT HenpasuibHYK CBA3b CMMHA CO

CTATUCTMKOW (OHW SABNSIIOTCS CKansipamu no OTHOWEHWIO kK NpeobpasoBaHusiM JlopeHua, kak 6030HbI, 1 B
TO X€ BPEMS aHTUKOMMYTUPYIOT, KaK (DEPMUOHbI)>.
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