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1 Bsenenne

CutbHOE B3aMMOJIeficTBIE MEXK/Iy KBapKaMi U IJIIOOHAMU B CTaHIAPTHON MO-
nemn ormcbiBaercs Ksantopoit Xpomomunamukoit (KX/1). Muorouacrudnbie ancam-
OJI CUJIbHOB3aUMOJICHCTBYIONIUX YaCTUIL MOTYT OIMCHIBATHCA (Pa30BOIl JAuarpam-
moit KX/I. Ocoboe BHUMaHUE B MCC/IEIOBAHUN YIEJSIeTCsI 1ePexXo/ly ¢ M3MeHeHHneM
TeMIepaTypbl U3 COCTOSHUS aJPOHHON MaTepun B KBapK-TJIIOOHHYIO ILJIA3My IIPU
BBICOKHUX TeMIlepaTypax. MccaenoBannsa xapakTepa 3TOTO Iepexo/ia ITPOBOIMINCH B
11],12],13][4],15],[6], 7] Haaunas ¢ 2006 r. [1], [2], ¢ yaerom BHerHero BiusHMS, KOTO-
poe MOrJIO ObI IOBJIUSATH Ha ero xapakrep. OJHUM U3 U3BECTHBIX HIPUMEPOB TAKOI'O
BJIMSTHUSI SIBJISETCS BKJIIOUEHNE B OIMCAHUE aJIPOHHON MaTepuu XUMUIECKOT'O IT0TeH-
nuasa. Xapakrep nepexoja ycranossienubiit B |1, [2] Obut yeranoBen ToibKo st
NCYE3aI0IIero XMMIIeCKOro oTeHIna 18 0aPIOHOB, YTO O3HAYAET OJMHAKOBOE KOJIN-
YeCTBO KBAPKOB 1 aHTUKBAPKOB. DTa HACTPOITKa SBJIACTCSA XOPOIIIM ITPUOIUKECHIEM
qutst onncanust nepexoja KXJI B panneit Beenennoit. OgHako sKciiepruMeHTaIbHbIE
uccaeoBanud nepexoga KX/I ocnoBanbl Ha SKCriepuMeHTaX MO CTOJKHOBEHHUIO T-
JKEeJIBIX MOHOB, KOTOPBIE XalaKTePU3yIOTCsd KBAPK-TJIIOOHHYIO TJIa3MOI ¢ KOHEUHOI
IJIOTHOCTBIO. Kpome TOro, mpm CTOJKHOBEHUM OAapUOHHAasi MaTepus ITPOXOIUT de-
pe3 HECKOJIbKO CTa il U He HAXOJUTCs MOCTOSIHHO B paBHOBecuu. B 3Tux ycoBusix
3aTPYyIHEHO IOJIHOIeHHOe omrcaHne Ha ocHoBe KX/I u TpebyeT npuBJiedeHUs CIie-
IUATBHBIX METOJOB JIJIS OMUCAHUS SBOJIIOIUN CUJILHOTO B3anMOJIEHCTBUS.

Ha ocnoBe perrerounoii Teopun mporpecc B onucannu ¢pas3oBoil irarpamMmMbl
Ha OCHOBE PEIIETOYHON TEOPHUHU CYIIECTBEHHO OIPEJIE/IAeTC PACTYIIIM YHUCJIOM JKC-
IEPUMEHTAJIBHBIX JIAHHBIX 110 CTOJIKHOBEHUIO THAXKEJIbIX MOHOB. B JIaHHBIII MOMEHT
OOJIBIIIITHCTBO PE3Y/IbTATOB SKCIIEPUMEHTOB 10 CTOJIKHOBEHUIO TSI?KEJIbIX HOHOB T10JIY-
aennl b0 Ha Large Hadron Collider (LHC) B LIEPH, [geiinapus, nim Relativistic
Heavy Ion Collider (RHIC) B BpyxxeiiBenckoit narpona/ibHoit taboparopuu B Hbro-
Iopke, CIHA. IToxa pesyibrarel ¢ LHC pesinsyrorcss B ycJoBHsX HU3KOl Gapu-
onnoit moruoctu, a RHIC naer Bo3sMOXKHOCTL M3ydeHus YCJIOBUIl st OOJIBIIErO
XUMIYECKOI'o HOoTeHIua a. HeckoJbKo IPOEKTOB IIO3BOJISIT HMOJONTH K U3YJIeHUIO
O6apnoHHOII MaTepun Mpu 0ojiee BBHICOKUX IJIOTHOCTAX. TaKUMHU TMPOEKTaMU SBJIs-
IOTCs yCTAHOBKA MOHHOTO KoJsuiaiijiepa Ha 6aze mykiorpona (NICA) B Oobenunen-
HOM WHCTHUTYyTe sijiepHbix ucciaepoannii (OUAN) B [dy6ne, Poccusi, sxcriepumenT
cO cxKaToil baproHHOI MaTepueit (CBM) Ha yCTAHOBKE JIJIsI aHTUIIPOTOHOB U NOH-
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nonos J-PARC (J-PARC-HI) B fnonckom mcesieioBaTeibCKOM KOMILIEKCE TPOTOH-
ubix yckopureseit (J-PARC) B Tokait, fnonns.

B pazjene 2| OyiyT KpaTKo OMMCAHBI STAIBI IKCIIEPUMEHTa M0 CTOJKHOBEHHIO
TKeJbIX NOHOB. OTMcanne SKCIEPUMEHTOB IO CTOJKHOBEHWIO TSXKETbIX NOHOB HA
octoBe peretTounoit reopuu KX/I TpedbyeTr pe3yibTaToB TPU HU3KOM KOHETHOM T1JI0T-
HocTu 6apnoHoB. [IpobeMbl Takoro onucanust OyayT oOcyKaaTbest B pasgesie 3. Oc-
HOBHas IIpo0OJIeMa B JIMAlla30He ITapaMeTPOB — 9TO TaK Ha3bIBaeMas Ipod/ieMa pac-
XOAMMOCTH, KoTopast Oyner obcyxkaarbest B pasgere [3.11 Tlosromy mcmosb3yrorest
MEeTOJIbI SKCTpanoJisinn (00CyKIaeMble B pasjiesie IpY CTPEMJIEHUN XUMUYe-
CKOTO noTeHnuaj a K Hyao (Mmeron Teityiopa) umn ero MEnMOii Bejmaunbl. Ipyroii
METO/[, KOTOPbIl PHOJINKAETCS K IIPIMOMY MOJIETUPOBAHIIO PEIIETKH IIPU KOHEY-
HOM IJIOTHOCTHU, U IPUBJIEKACT KOMILIEKCHBIE TPOCTPAHCTBEHHBIE KOOPIMHATHI, Oy/1eT
paccmorped B pasgesie [3.3.Cielyer oTMETUTD, 9TO CYIIECTBYIOT U JPYTHe METOJIbI
ornucanus (hbazoBoil JUArPAMMBI, TaKUe KaK: METOJ[bl IOBTOPHOIO B3BeluBaHust [8),
9], [10], meTospr moTHOCTH cocTostamii [11], [12], ¢ mcmombp3oBanneM KaHOHUYIECKO-
ro aucamoust [13],[14],[15], dopmynuposku ¢ aBoiicTBeHHBIME TTepeMeHHbIME [16] miti
wanepcerkamu Jledmera [17]. dpyroii criocob mosydenust nadopmannu o KX /I mare-
PUH IIPY KOHEYHOI IJIOTHOCTH, PEIIeTOYHOe MO THPOBaHIe Teopuit 3 HeKTUBHOIO
noJist, obcyxkaaercst B pasjese . 3meck B pasjene OyJLyT PACCMOTPEHBI PE3YJIb-
TAThl OINUCAHUS CUCTEMbI CBS3HOI'O COCTOSHUS TSAZKEIbIX KBAPKOB U AHTUKBAPKOB,
TaK Ha3bIBaeMbIil KBapKOHMIL. B paz;iese [5 Oyier pacemorpena dhaszoBast guarpaMmma
CIJIBHO B3amMojieiicTByomieit Mmatepuu. B pasmesne [0 6yger kparko pacemorpen de-
HOMEH CTaOMJILHOM CTPAHHOI aJIpOHHOI MaTepun 1 ee MAKPOCKOTTIMIECKIX 00 bEKTOB

(strangelets) u ux BO3MOXKHOE MPOSIBJIEHIE B KOCMOJIOIUH U acTPOMU3KKe.

2 CTOoJIKHOBEHUH TAXKEJIBIX MOHOB

[TockobKy sKcIepuMenTaaIbHas peannsamnus TepmoanaaMukn KX /1 recro cBs-
3aHa C KCIIEPUMEHTAMU 110 CTOJKHOBEHUIO TsXKEJIbIX NOHOB, OYyJIeT ¢jie/laH0 HeDO Ib-
oe OTCTYIIEHNE, YTOObI OOBLACHUTD PA3JINIHbIE STAIBI, TTPOUCXO/ISIIINE BO BPEMs
TAKOTO CTOJIKHOBEHMsI, KOTOpbIe n306pazkens! Ha pucyske [l Ilpu cromkHoBennn Ts-
JKeJIbIX MOHOB MOXKHO MCIIOJIB30BATh PA3JNYHbIE dpa. fpKUMU IpuMepaMu siBJis-
I0TCs1 30JI0TO U CBUHEI[, KOTOphIe ncno/ib3opasinch Ha RHIC u LHC. [IBa myuka siaep

Pa3rOHAIOTCS 10 PEIATUBUCTCKUX CKOPOCTEId.
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Pucynok 1 — O030p pasjmuHbIX CTaJAUil CTOJKHOBEHHSI TsizKeJbIX HOHOB. CepbiM
I[BETOM I10Ka3aHbl pa3/inyuHblie 3(PMEKTUBHBIE TEOPHH, KOTOPhIE UCIIOJIL3YIOTCS JIJIsT
OINICaHNs PasHbIX 3Tanos |18§].

Korga jBa mydka CTajgKHBarOTCsI, OHI 00Pa3yiOT COCTOsIHNE, KOTOPOe He Ha-
XOJUTCS B TEPMOJMHAMUYIECKOM PABHOBECUU, C CUJIbHO B3aUMOJIEHCTBYIOIIUME I10-
JIIMHE, TIOJ] HAa3BaHUEM ryia3Ma (0ObIYHO 9TO COCTOSIHUE OIMKUCHIBAETCS B PAMKAX TaK
HA3BIBAEMOTO CTEKJIOBHIHOIO KoHeHcarta 1BeToBbix cocrosuuii (CGC) [19]). Crex-
JIOBUJIHBIH KOHJIEHCAT IIBETOBBIX COCTOSTHUII IIPEICTABISIET COOOI TUII MaTEPUH, KOTO-
pasi, KaK IIPeJIIoIaraeTcs, CyIecTByeT B AaTOMHBIX si/IpaX, KOTJIa OHI CTAJIKHBAIOTCS
CO CKOPOCTHIO, OJINBKOI K CKOPOCTU CBeTa. [UIFOOHBI ¢ MaJIbIM UMITYJIHCOM JIOMUHU-
PYIOT B OIMCAHUHU CTOJIKHOBEHUS, IIOTOMY YTO UX ILJIOTHOCTH OYEHb BeJIMKa. JTO
CBA3AaHO C TE€M, YTO IVIFOOH C OOJIBIITUM HUMIIYJIbCOM, BEPOSITHO, Pa3[deuTCs Ha [JII0-
OHBI C MEHBIITUM HMIIYJIbCOM. Korjaa IJIOTHOCTH TJIFOOHOB CTAHOBUTCSI JIOCTATOYUHO
OOJIBIIION, TJIFOOH-TVIIOOHHAST PEKOMOMHAIISI HAKJ/IabIBACT IIPEJIeT Ha TO, HACKOJIHKO
0O0JIBIIION MOKeT ObITh ILIOTHOCTH IVIIOOHOB. Korma pekoMOuHalIusl IJII0OHOB Y PaBHO-
BEIINBAET ACUMIITOTIYECKOE OCBODOXK JeHNE TJIFOOHOB, IJIOTHOCTL IJIIOOHOB JIOCTHUTa~
€T HaCBIIeHNsI, IIPOM3BO/Isl HOBbIE I YHUBEPCAJbHBIE CBOICTBA apOHHONI MaTepuu.
DTO COCTOSIHME HACBIIEHHOTO IJIIOOHHOI'O BEIECTBa 1 HA3BLIBAETCS CTEKJIOBIIHBIM
KOHJIEHCATOM IIBETOBBIX COCTOstHUIL. “IIBeToBOii” B Ha3BaHUM CTEKJIOBUJIHOIO KOH-
JIeHcaTa IBETOBBIX COCTOSTHIIT OTHOCUTCS K THUILY 3apsijia, KOTOPLI HECYT KBapKU 1

IJIIOOHBI B Pe3yJIbTaTe CUJILHOIO siepHOoro BaumoeiicTus. CI0BO “CTEKI0BUIHbBINA
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3aMMCTBOBAHO U3 TEPMUHA, 0003HATAIONIEr0 JIMOKCU KPEMHUSI U JIPYTIHe MaTepua-
JIbI, KOTOpbIe HEYIOPsI0UEHbI W BeJyT cebs KaK TBEpJ/ble Teja B KPaTKOCPOUHBIX
MaciTabax BpeMeHH, U KaK »KIJIKOCTH B JOJITOCPOYHBIX MaciiTabax. B daze crek-
JIOBUJIHOI'O KOHJIEHCATA IJIFOOHHBIE COCTOSIHIS HE YIIOPSAI0UeHbl U ObICTPO HE MEHSAIOT
cBoero mnoJioxkenus. “KonjgeHncar’ cooOTBETCTBYET OUYEHb BBICOKOI ILJIOTHOCTU IJIIOO-
HOB. 3JIeChb IJIa3Ma pPacCMaTPUBAETCsI B paMKaX OeCKOHEYHOI'0 HUMIIYJIbCA, IJe €CTh
HAPTOHHI JIeP, BAJICHTHbIE KBAPKU U TIaPhl MOPCKNUX KBapKoB. OCHOBHOII 11po0.J1eMOoit
SIBJISIETCST OIIMCAHUE PA3JIMIHbIX 00J1acTeil mMITyIbCcoB. V3-3a TOTO, UTO COCTOsIHIE He
HAXOJIUTCS B TEPMOJMHAMUIECKOM PABHOBECUU U IIPUMEHEHHe PElIeTOUYHbIX TeOPuil
KXJI B 3TOM cjydae He ITpaBOMEPHO.

Ha ciiesrytoriem srare mporcxo/uT JlajbHeliInas gpparMeHTalus IapToHoB Ha
KBapKU U TJIFOOHBI, YTO B KOHEUHOM UTOIe IIPUBOJIUT K KBAPK-TJIFOOHHOII I1J1a3Me. DTO
CUJIBHO B3aMMOJIEICTBYIOIee COCTOsIHIE KBAPKOB U IVIFOOHOB,KOTOPBIE B 9THX YCJIO-
BHUSIX MOI'YT pacCMaTpuBaTbCs KaK CBOOOJHBIC. Kciu cHadasia mpejosaraaoch, 4To
OHO OyJIeT ITOXOKe Ha 3JIEKTPOMATIHUTHYIO ILJIa3MY, TO K HACTOLAIIEMY BPEMEHH XOPO-
10 YCTAHOBJIEHO, UTO KBAaPK-TJIFOOHHAs IlJIa3Ma 0OJIbIIe TOX0yKa Ha CHUJIbHO B3aMMO-
JleficTBYIONLY 0 »KUJIKOCTh. CJie/loBaTe/IbHO, €€ YaCTO OIMCHIBAIOT PEeIsiTUBUCTCKOI
TUPOANHAMUKOIA.

KBapk-riiooHHas IL1a3Ma pacIInpsieTcss U OCThIBaeT OJHOBpeMeHHO. Korja
OHAa JIOCTUTAeT TeMIiepaTrypy, 03Ky K remieparype nepexoga KX/, "cBobo-
HbIe”EI KBapKHU ¥ TJIFOOHBI JIOJIKHBI PEKOMOMHUPOBATHL B O€3I[BETHBIE 8 IPOHBI. B 3TOT
MOMEHT OIIPeJIeIsIeTCs XUMIuIeckKoe n3o0omiane ajapoHoB. CooTBETCTBYIOIIAsT TeMIIe-
paTypa Ha3bIBaeTCs TeMIleparypoil 3akaJKu. [Ipum 3Tom, ajpoHbI BCe elle MOI'YT
OOMEHUBATHCSI SHEPTHeil 1 UMIIYJIbCOM JI0 MOMEHTA 3aKAJIKH.

OueHnb MHTEPECHO Y3HATH OYIyT JIM COCTOSIHUIS HAXOAUTHLCS B TEPMOIMHAMU-
YeCKOM PaBHOBECUU Ha CTA MU KBapPK-IJIIOOH-TLIa3MbI 1 IIOCJIE TIePexXo/ia K aJIpOHaM,
TaK KaK TOJBKO B 3TOM CJIydae pe3yibTaThl pemterodnoit Teopun KX/, koTopas

IIpealiojaraeT TEIJIOBOe paBHOBECHUE, IIDUMEHNMbBI HaIIPAMYIO.
3 IIpobiema onmcanmst aJpPoOHHOI MaTepum Opu

HU3KOI KOHEYHOMI ILJIOTHOCTU
OnHo u3 npejcrasienuii dpaszopoit nnarpammvbl KX /I mokasano nHa pucyske [2

Curyanus ¢ pug = 0 xoporio ncciaegoana pemerodnoit KX/I. I1pn Huskom xumu-

1
31ech oApa3yMeBaeTCs acCUMIITOTHYECKasi CBODOA.



YeCKOM IIOTEHIaJIe W TeMIepaType CyIlecTByeT aJipoHHas (asa IBeTOHEHTpa b
HBIX CBSI3aHHBIX cocTosiHnii. IIpu BeIcOKMX Temieparypax 3hPeKTHBHBIMI CTEIeHsI-
MU CBOOOJIbI SIBJISIIOTCSA KBAPKHU M [VIIOOHBI. DTa (ha3a Ha3bIBAETCs KBapPK-TJIFOOHHOI
IJ1a3MOit. DT jBe ¢ras3bl pas/ie/leHbl KPOCCOBEPOM IIPU HU3KOM M HYJIEBOM XUMU-
yeckux mnoreHinuaaax. OxKujgaercs, 9To IIepexoJl IIPeBPaTUTCA B IePexoj IepBOIro
HOpsIJIKA JIJIsi 00Jiee BBICOKUX fip C KPUTUUIECKOH TOYKON BTOPOIO MOPSAJIKA MEXKLY
Humu. [loJjioxKeHne KpUTHIECKON TOYKN aKTUBHO UCCJIEyeTCd KaK 9KCIIePUMEHTAMI
110 CTOJIKHOBEHHIO TsI?KEeJIbIX MOHOB, TaK U TeOPeTUYecKNMU pacderaMu. st oueHb
OOJIBIINX XUMHYECKUX IOTEHINAJIOB CYIIECTBYIOT ellle 0OoJiee yBjeKaTe/IbHbIe sIBJIe-

HUsI, TAaKWEe KaK IBETHasl CBEPXIIPOBOIAIIas dhas3a .

155 MeV
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Pucynok 2 — Cxematndeckuit Buj na T-pup-mmockoctn dpazopoit quarpammbl KX/I.

[t aHa/m3a KBAPK-IJIFOOHHOM T1J1a3Mbl, KOTOPas CO3/IaeTCsI B 9KCIIEPUMEHTaX
1o crosjikHoBeHuto Tsizkeibix nonos Ha LHC min RHIC nyxHo Teopernueckoe 1o-
HUMaHUe KBapK-ryiooHHO 11asmbl B KXJI. B obniactu nekondaiinmenta KX/I He
MOKET ObITh M3ydeHa C MMOMOIIbI0 Teopun Bo3MymleHuil. YToObl MOIyIuThH Henep-
TypOaTUBHBIE PE3YJILTATHI ¢ KOHTPOJUPYEMOIl OIIMOKOM, HeOOX0IMMO MepeiiT K pe-
merounoit KXJI. Ha ganubiii MOMEHT IpsiMble KOHTHHYAJIbHO 9KCTPAIIOJIIPOBaHHbIE
CUMYJISINN ¢ (PU3NIECKIMI MACCAMHI KBAPKOB OTPAHUYIEHBI HYJIEBBIM MJIM MHUMBIM
XUMIYIECKIM TTOTeHIINAIaMI U3-3a W3BECTHON TpodieMbl co 3HakoM. C Apyroil cro-

ponbl, cTosikHOBeHus1, ocoberno Ha RHIC u Oyynux yctaHoBKax Jijisd CTOJTKHOBEHMI



TSIYKETBIX HOHOB, Takux Kak Fair u NICA, 6yyT pacnosararbest Biaan ot ocu T (g

= 0). [TosTomy HEoOXOMMMa HHMOPMAIHST IO STOMY PETHOHY.

3.1 IIpobGjiema pacxoaAmMOCTH

st MojieiupoBaHust 0€3 XUMIYECKOro IIOTEHIINA Ia B CpeIHEM NMeeTCsl OJInHa-
KOBOE KOJIMIECTBO YacTull 1 anTudacTuil. CireloBaTeIbHO, MATEMATHIECKOe OXKI1a-
Hue obIel I0THOCTH GapuoHHOro Yncia (ng) paBHa HyJo. Jljist onucanus cucreMbl
¢ KOHEYHOI 0apHMOHHOI ILJIOTHOCTHIO HEOOXOIUMO J00aBUTH KOHEUHBIN XUMIYECKU
IIOTEHIIMA KBapKa /i, K JJarpaHKuaHy. B KOHTHHYyMe 3TO OTHOCHTE/ILHO IPOCTO JI0-
CTHYb, 106aBUB TepMIH HOpMbI 1y,1). OJHAKO B PEIIETOYHBIX TEOPHAX J100ABIICHHE
AHAJIOIMYIHOIO YjieHa K oneparopy Jlupaka IpUBOJNT K PaCXOISINENcs MJI0THOCTH
SHEPIUN B KOHTHHYAJBHOM IIPEJieJie, UTO SIBHO HelpueMIeMO ¢ (pU3ndecKoi Tod-
ku 3pennst. Lemecoobpasuo cienyst niee Xazendpana n Kapra B [21], onncbisarh
XUMUYECKHI MOTeHIInal KaK BPEeMEHHYIO COCTABJISIONLYI0 BEKTOPHOT'O I0Jist. Tora

BpeMeHHas COCTABJISIONIad UMeeT CJIeYIONMIil BT

1 = -1 ~
_%EneA(eT (n4)aﬁU21(n)ab5n+zl,m +er (774)045U21L (n - 4)ab5n—21,m) (1>

On BoccranapmmBaeT ncxoanoe jeficrsue aid 4 — 0 u ¢ & = aplNy Bocpo-
U3BOJIUT MPABWILHBIN YIEH IJIOTHOCTH B JIMHEHHOM mopsijike B aj. OJHAKO 3TOT

TEPMUH HAPYIIAET Y5-9PMUTOBOCTD ollepaTopa Jlnpaka

Vs D5 = D! (2)

¥ IIPUBOJUT K KOMILJIEKCHOMY (hePMUOHHOMY JIeTePMUHAHTY JJIs J1efiCTBUTE b
HOrO ft. PepMUOHHBII OlpeieInTeIb BXOAUT B BeCoBOil KoadduiimenT Bosbimana,
KOTOPBII JI0JIZKEH ObIThH MOJIOKUTEIBLHBIM, YTOOBI MOYKHO OBLIO IPOBECTH MOJIEJIN-
poanme metogoMm Monte-Kapjo. Bblio HecKoJIbKO njieit 0 TOM, KaK MOJyIUTh pe-
3yJILTAThl TIPU PeaibHOM KOHEYHOM XUMHYECKOM IoTeHImase. [IpuMepaMn Takux
METOJIOB siBJIsTIOTCs oBTopHOe B3BemmBanue [§],[9],[10], pasioxenue Teitnopa [22],
miotHoctn cocrosiamit [11], [12], ucnons3ys xkanonnaeckuit ancam6snb [13],[14],[15],
opMympoBKH ¢ nBoiicTBeHHBIME TIepeMeHHbIME [16],HamepcTrnu Jledmrera [17] win

caoxkupie cumysanun Jlankesena [23).



3.2 Dkcrpanojdaisa K KOHEYHOMY [

Bwmecrto mpoBejieHnst MPsIMOT0 MOJEJIMPOBAHUST JIJI MaJIbIX IIJIOTHOCTEH MOXKHO
HOJIYINTh PE3YILTATHI C MaccaMi (PU3MIECKNX KBAPKOB ITyTEM dKCTPAIOJIAINN. TaK
Kak pu pug — 0 mepexof siisiercst kpoccoBepoM [1] - [6], HekoTopeie HabIIO1AEMBIE
MOI'YT OBITH IapaMeTPU30BaHbI aHAJIUTHIECKON (DYHKIMEH Tak:Ke B OKPECTHOCTU
HyJIs1. DTOT PaKT MOKHO UCIOJIb30BATh, UCIOJIb3Ys Pe3yibraTsl B HyJe [22], [24] wiu
IPU MHIMOM XHUMIYIECKOM MoTeHInae |25, 9Tobbl HaiiTu byHKIHIO, KOTOPas MOKET
OBITH HKCTPAIIOJINPOBAHA Ha PEAJTbHBIN MOJOKUTEILHBIN XUMUIECKII TOTEHIINAJ.
JL1st oty yeHnst uHOPMAaIUl OT HYJIEBOI'O XUMUYECKOT'O IIOTEHINAJIA UCIIOIB3Y0TCsI
BBICIITHE TTPOU3BOJIHBIE (PYHKIINN PACIPEIeICHI I BIYUCIeHNsT KOIMDPUIMEHTOB
pazjiozkenust Teitsiopa, KOTOpoe MOYXKHO IPOJIOJIKUTH IO KOHEIHOTO fip. [losTomy
9TOT METO/I YaCTO Ha3bIBAIOT MeToI0M Teitiopa.

Hpyroit BOBMOKHOCTBIO OlpeieeHnst (yHKINI, KOTOpasg MOXKET ObITh IIPO-
JIOJIZKeHa JI0 KOHEYHOT'O XMMUYECKOrO IOTeHIAJIa, sIBJISeTCs MCIIOIb30BaHue MOJe-
JINPOBAHUs YUCTO MHUMOT'O XUMHUYECKOI'O MMOTEHIHAJA, TJie podieMa 3HaKa OTCYT-
crByeT. Kak 1mokazaHo Ha pUCYHKE , JAHHBIE MOIYT ObITH OlHCAHbI (BYHKIIE! 11,
JI/11 MHIMOTO XUMUYECKOrO MOTeHIHAIA [y < 0, U 9T0 00JIaCTh, IJIe PEe3Y/IbTATDL
MOJIE/INPOBAHNS SABJISTIOTCS HOCTYIHBIMI. [loyrydeHHbIe JaHHbBIE 3aT€M MOYKHO IIPO-
buTnpoBaTh BYHKIHEH, KOTOPYIO MOKHO SKCTPALOIHPOBATE Ha 15 > () 1, CleioBa-
TeJIbHO, Ha PeasIbHbBIN TOJOKUTEIbHBIH XUMUIecKIil noreHrual. [ockoabKy Masio
YTO U3BECTHO O KOHKPETHOI (hopMe ommchiBatolieil (pyHKINN, BLIOOD (DYHKIUN JIJIs

duTHpOBaHUS BJIMAET Ha PE3YJIbTaT IPU PeabHOM XUMUYECKOM ITOTEHITHAJIE.



Analytical continmation on N = 12 raw data
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(up/T)* = —jp

Pucynoxk 3 — MumocTpaniyus aHaInTUIECKOTO MTPOJAOJIKEHNS U3 MHUMOTO XUMITYECKO-
ro morennuaJa. Jlanmbie, creHepupoBaHHbIE C TOMOIIBIO YNCTO MHUMOTO [ig, MOTYT
OBITH MPOMUTUPOBAHBI KaK (DYHKIINA B ,u%, a 3aTeM KCTPAIIOJIMPYETC U3 ,uQB <0
B g > 0 [26].

Ha puc. 3 nmokasanbl Tpu pasjmdHble (DyHKINN

A T) = a+b(5) + e (3)
a+ b(£)

Rl T) = T (4)

A T) = a+b(y? 4 200 5)

T

KarkJasd U3 KOTOPBIX UMEET Tpu Napamerpa durupoBanus a, b, c. Bece Tpn
QYHKIIMN XOPOIIIO ONKUCHIBAIOT JOCTYIHbIE JaHHbie. OJHAKO WX IPOJIOJIZKEHUE JI0
g > 0 pasmmano, ocobenno s Temueparypbl 1T = 170 MsB. Takum obpazom, 3Ty
BapHUaINIoO CJEIYeT YIUTHIBATH KAK CUCTEMATHIECKYIO OIINOKY.

[Tpu mcrmosib30BaHNM MOIETMPOBAHNS TTPU MHUMOM XUMWYECKOM ITOTEHITHAJIEe
UCIIOJIb3YETCA TOT (PaKT, UTO 7Y5-3PMHUTOBOCTHL oreparopa Jlupaka ¢ XUMIIECKUM

IIOTEHIIaJIOM BDBIIJVIAINUT TaK



v D ()5 = D' (—p) (6)

DTO O3HAYACT, YTO B JICHCTBUU TEPMUH, KOTOPbIH JI00aB/IAeT XUMUIECKUIT 110-
L
7
OIIPEJICJIUTEJIS 9TO O3HAYACT CJIEAYIOIIee

2 Iia
TeHIwan € T = f 3ameneH Ha (€T ) = <= IPHU Mepexojie Ha IUCTO MHUMbIE fi. [s

det(D(f)) = det<D<%>> 7)

910 O3Ha4daeT, 4TO OIIpeJe/INTE/Ib rZLe'I7ICTBI/IT€JIeH TOJIBKO B TOM CJiy4dae, eCJin

[ g
[l1s1 peasbHOTrO f 9TO BBINOJIHSIETCSI TOJILKO B TOM CJiydae, ecin f = e = 1,

a 3HaquT 1 p = 0. OgHako ecin y = z',uI BBIOPAHO YUCTO MHUMBIM, 3TO JIaeT

it it 1

f=e'T =(T) = 7 (9)
Taxum oOpas3oM, Olpele/InTeIb JAefCTBUTeeH JIJIg YNCTO MHUMOIO XUMITJe-
CKOro IOoTeHInaa. B caydae UCIOIb30BaHUsT MOJEIUPOBAHUS [IPY MHIMOM XHMU-
YeCKOM IIOTeHInaje TpedyeTcsi MeHbIIe ITPOU3BOIHBIX, YeM s Meroja Teitaopa.
BwmecTo 3T0ro ncno/ib3yroTcest pasHble pyHKIME (DUTHPOBAHKS JIJIsT OIIUCAHIST HabOpa,
JIAHHBIX JIJIsT HECKOJIBKUX MHUMBIX XUMHYECKUX IOTEHINAI0B. JTOT METOJ MHOIJIA
HA3BIBAIOT aHAJIUTHIECKIM IIPOJOJIKEHIEeM, HO, IIOCKOJIbKY MeToj Teiljgopa Tak:ke
OIMPAETCs HA aHAJUTUIECKOE IIPOJOJIZKEeHNEe, Mbl OYIeM BIIPE/b Ha HEr0 CChLIATHCSI
KaK MeTOJ MHHUMOI'O XHMHUYECKOro rnoreHiuasa. Pasnnunbie dyHKIUn GuTHpOBa-
HISI MOTYT IIPUBECTU K PA3JIMUHBIM PE3yJibTaTaM, 9TO IIPUBOANT K HEOOXOMIMMOCTIH

THIATETLHOTO CUCTeMaTH4deckoro anajusa. lloBegenune ojgnoro tuna (gyHkiuit du-

TupoBanust — npubskenust [lajge — obcykuaercs B [27).

3.3 Perienue Ha ocHOBe ypaBHeHuii JlaH>keBeHa

OtH 13 c1r1ocob0B MPOBEJICHIA MOJICTUPOBAHIS PEIIETOK, HECMOTPSI Ha, PaCX0-
JIMMOCTH, KOTOPBIil JIOOUJICST CYIIEeCTBEHHOTO IIPOIPECCa — ITO CJOKHBIE CUMYJISIIIIN
Jlamxkesena. B sroit padbore OyjeT mpejcTaB/ieHo JIMIIb KpaTKoe 00bsiCHEHUE 3TOr0
meroza. [losublil HegaBHUit 0630p MOXKHO HaliT B [28]. DTH cuMy/IgIn OCHOBaHbI
Ha JIAH?KEBEHOBCKOM IIPOIIECCEe, IBOJIOIUN B YCJIOBHOM JIAHXKEBEHOBCKOM BPEMEHH,

JUIsl co3JIaHust KOHpUryparuit co cjioxkKHoit Mepoit. IIpn 3ToM nmponcxoauT KOMILIEK-
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coobpa3oBaHue Beex MoJiell 1, ¢JieJI0BaTe/IbHO, PaclinpeHe KaJuOpOBOUYHOM IPYIIIIbI
SU(3) o SL(3,C), koTopasi He sIB/SETCs] KOMITAKTHON MPYIIION. DTO MOXKET IpuBe-
CTHU K TaK HA3bIBAEMbBIM HEYIIPABJISEMbIM KOH(MUTYPAIUSIM, 13-38 KOTOPBIX TPAEKTO-
pUst MOZKET CXOJIUThCS K HeBepHOMY pesysibrary [29]. Hrobsl sBostorust 6bL1a 6Jin3Ka
K YHUTAPHOMY MHOI00OPa3UIO U, CJIEJIOBATEIbHO, K IIPABUILHOMY PE3Y/ILTATY, ObLIO
Pa3BHUTO TaK Ha3blBaeMoe KanbposouHoe oxyazxerue [30]. Henasuuit 0630p 1m0 910~
My Bompocy MokHO Haiitu B [31]. [ake et kaambpoBOUHOE OXJIAXKI€HNE, & TaKyKe
AJIAIITUBHBIN pa3Mep Iara mpu IUCJIeHHOM MHTerpupoBannu 32| wim gobasienne
CHJIBl K 3BOJIOIUY YBEJININBAIOT CTaOUILHOCTL MojenupoBanus Jlanzkesena, erre
BaXKHO ITPOBEPUTD TPABUILHOCTE PE3YJIbTaTa. JTO MOXKHO CJIEJIATH € OMOIIBIO Pa3-
HBbIX KPUTEPUil MPABUILHOCTH, KOTOPbIE CBS3aHbI C MOBEJICHUEM YMEHbIIAIONUXCS

3HAYMEHIH KOHKPETHBIX Ha0/I101aeMbIxX [33).

4 DddekTuBHBIE penieTOYHbIe TeOPUN

Monemuposanne KX /I Ha 1oJiHOI pereTke Jijist OOJILIINX OAPUOHHBIX XUMI-
YECKIX MOTEHITNAJIOB He ABJISIETCA BO3MOXKHDBIM Ha JIAHHBIN MOMeHT. TeM He MeHee,
HEKOTOPOE MOHUMAHKE MOYKHO TOJIYINUTh U3 MOJICTUPOBaHUs 3D MEKTUBHBIX TEOPUii
Ha perieTke. B 3ToMm cirydae oOBIYHO MHTErPUPYIOTCS JIMOO (pepMUOHBI, JINOO TTPO-
CTPaHCTBEHHBbIE KaJIMOPOBOYHBIE CBS3U, UTO JIA€T TEOPHUIO, 3aBUCSILYIO0 TOJBKO OT
netenb [losikoBa, cojep:Kallyio BpeMeHnnble CBA3HbIe MepeMeHHble. Bo3aMoxkHo, B
KadyecTBe BTOPOrO PaCIIPOCTPAHEHHOI'O BapuaHTa, HHTEIPUPOBaAHUE MPOCTPAHCTBEH-
HBIX W BPEMEHHBIX KaJMOPOBOYHBIX CBsI3€i, UTO MPUBOJIUT K TEOPHUH C aPOHHDI-
MU cTereHaMu cBoOoibl. Vcnonb3oBanne 3pMeKTUBHBIX TeOPHil orpaHuvIeHbl olpe-
JIeJIEHHBIM JINalla30HOM I1apaMeTpPOB, TJie MPOsBJISETCS CHUXKEHUE cTelleHell ¢cBoOO-
nbl. Benn siBisteTcst BO3MOYKHBIM HAMTH MEPEKPHIBAIOIINECS JTHAA30HBI TTApAMETPOB
MEKJTy Pa3IUIHBIMU TEOPUAME, TO MOXKHO TOJYYUTH MPEJICTABICHUE O ITHPOKOM

CIIEKTPEe ABJICHUIA.

4.1 Taxkenblit KBApKOHUIIA

Tskenplit KBApKOHUIT OTHOCUTCA K COCTOSTHUSIM MaTePUN, KOTOPble BKIIOYAIOT
B ceDs1 TsizKeJIble KBAPKU, Yallle BCero 0O9apOBaHHBIN 1 HIKHII KBapKu. B cTOJIKHO-
BEHUNAX TAXKEJIbIX NOHOB IIapPbl ccHu bl_) 0OBIYHO MOI'YT TOJIBKO CO34aBaTbCsdA Ha PaHHUX
CTAIUSIX CTOJIKHOBEHHSI U3-3a TPeOyeMOoro OOJIBIION0 KOJINYeCTBA SHEPIUH. DTU Toi-
KeJIbl€ CBsASaHHbIE COCTOAHUSA 3aTEM OKPY2KCHDBI KB&pK—FJ’HOOHHOfI ILJIa3MOII 1 MOI'yT

JINOO CJIMBATLCS M3-3a BBHICOKIX TEMIIEPATYP WJIN JOXKHUTDH OO 3aKaJIKH. B [IocJie JHeEM
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caydae CUTHATYPhI 9TUX YaCTHUIL JOJKHBI ObITh BHJIHBI B JieTeKTopax. I1ocKoibKy
IJIABJIEHUE PA3JINYHBIX YACTUIL 3aBUCUT OT COCTOAHUST KBAPK-TJIIOOHHOI I1J1a3Mbl, Ha~
OJII0/IeHITe KBAPKOHUST STBJISIETCST 1IOJIE3HBIM HHCTPYMEHTOM JIJIsI PACHTIPEHNsT HAIINX
snanuii o KXJI npu odenb BbicoKnX Temieparypax. C apyroit cTOpOHbI, CTAHOBUTCS
BCe scHee, YTO HeOOXOMMO YUUTHIBATH HE TOJLKO TasHUe, HO W BO3MOXKHOCTH pe-
KOMOMHAIINN COCTOSHIIT KBapKOHUsI. B3ammo/ieificTBre MeK /1y TI2KeIbIMU CBSI3aHHbI-
MU COCTOSTHUSIMU U OKPY2Katoteil cpeJioit siB/IsieTcsi OJJHUM 13 OCHOBHBIX BOIIPOCOB,
CBSI3aHHBIX € 9(MEKTUBHBIMU TEOPHUAMI. DCKN3 PA3JINIHBIX CTa Uil KOTOPBIE TTaphl
TSIYKEJIBIX KBAPKOB MPOXOJAT IPHU CTOJKHOBEHUU TSKEJIBIX HOHOB, TTOKA3aH CHU3Y
na pucytke (1| u3 [19] (31ech MozKkHO HaliTH M0POOHOE BBEjIeHNe U 0630D MOC/IEIHIX
paspabOTOK [IJIsT TSIZKEJIOT0 KBAPKOHHS ).

Pererka MoKeT BHECTH BKJIQJ[ B HCCJIEIOBAHUE KBAPKOHUS JIBYMS CJIEJIYIO-
mMu criocobamu. C 0J1HOI CTOPOHBI, BBIUNC/IEHNE KBAPKOHNEBBIX KOPPEISITOPOB 1
UX CHEeKTPaJIbHBIX (DYHKIWMA, Kak Haipumep 0bL10 ciestano B [34]. Tlockosbky s1u
nccJie/IoBaHus TPeOYIOT MOJIETMPOBAHN [IPU HYJIEBOI TeMIlepaType, OHU He OyIyT
obcyzkaTbest B 910t pabore. C 1pyroit CTOPOHBI, perieTdaTroe MojIeanpoBanne 3d-
(PeKTUBHBIX TEOPUii TOJIsT OUEHDb IOJIE3HBI MHCTPYMEHT JIjIsl UCCIe0BaHIS TTOBE/Ie-
HUST KBAPKOHUST B KBAPK-TJIIOOHHO 11asMe. YTobbl nmpuiitu K 3 OeKTUBHOI Teopun
10/ UCIIOJIb3YETCs pa3HuIla B MaciiTabax BHYTpH KBapkonus. Macca Tske1oro
KBapKa 1 MHOIO OOJIbIIE €r0 CKOPOCTH ¥ B CBA3AHHOM COCTOSIHUM U, CJIEJ0BATE b

HO,

mg >> vmg >> v’mg (10)

mg >> AQCD (11)

Ha pucynke [4] mokasano ymeHbilienne crereneit ¢cBoOOIbI IIyTeM HHTErPUPOBa~
HUs 110 pa3HbIM MaciiTabaMm. Xorsd KX/ ¢ moJHbIM KOHTHHYYMOM IPUMEHHUMa, Ha
BCEX MacIITabax, KOHEUHBI 00beM pelreTKr obeclednBaeT oTceKanne nudpakpac-
HOT'O M3JIy4eHUsI, B TO BpeMs KaK KOHEUHBII Iar pelieTk 0TceKaeT yiabTpaduoie-

TOBbBIE PACXOXKICHUA.
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Pucynok 4 — O630p pas/indHbIX KA, pACCMaTPUBAEMbIX B 3(D(MEKTUBHBIX TEOPHUSIX
noJisi Ha pernerke. Ha mepBom sTarie perrerka BBOJUT YIbTPa(pUOIETOBYIO OTCEUKY
3a CYET KOHEYHOI'0 00'beMa PeleTKN U MHPpaKpacHyIo OTCEUKY 3a cUeT KOHEUHOTO
mara pernerkn. Ha cireyrorem srarie TIlOOHBI W TsI?KeJIble KBapKNU HHTEIPUPYIOT-
cd, 4TO JaeT HepejsTuBucTcKyio Bepcuio Ha QCD, Tax naswsBaemyio NRQCD. ¥V
pemeryaroii Bepcun NRQCD cHoBa mMerloTcss cOOTBETCTBYIOIINE OTCeUYKH. BMmecTo
perreTok MOxKHO Takzke paccmarpuaTb NRQCD neprypbaTtnBHo, 4TOOBI HHTEIPU-
poBaTh JasbHefimne crernenn cBoOO/IbI BILIOTh JO SHEPreTHYecKoro Macimraba meu.
1o npusour K norenipanabaoiit NRQCD (pNRQCD) ¢ yiaprpaMsirkumu riiooHa-
MU ¥ BOJTHOBBIMH (DYHKIUSIMU B KadeCTBE OCTAJLHBIX CTEIEeHEH CBOOOJbI. 3aTeM
pNRQCD mokHO m3ydarh Ha pelieTke IyTeM HCCJIEI0BaHIsS HEeJOKAJIbHBIX KO3(h-
dunmento Bunbcona.

Yrobw! npuiitn K HepeasTuBucTcKoil Bepcun KX /I, rak Hazbiaemoit NRQCD
[35], naTErpUpyOTCS KecTKIe TII0OHBI 1 TsizKesble KBapki. CrmHopbl [layim u msr-
KUE TJIFOOHBI SIBJISIIOTCST COOTBETCTBYIONUME cTeeHsaMEu ¢cBoOOIbl. Camy 31y 3 dek-
TUBHYIO TEOPHUIO MOKHO TPaKTOBATH C IIOMOIIBIO PEIIeTOUYHOro Mojennposanue. C
Jipyroit croponsl, reprypbdbaruBHoe paccmorpeHne NRQCD moxker OBITH HpuMeHe-
HO K MHTEIPHUPOBAHMIO JTAJbHEHINNX cTereHeil ¢cBOOOIbI BILIOTH J0 YHEPreTHIeCKO-
ro Macmraba mqov. Iro npusoant K norennmanbnoii NRQCD (pNRQCD, [36]) c
VJIBTPAMSICKUME IJIIOOHAME U BOJTHOBBIME (DYHKITUSIMU B KQUECTBE OCTABIIIXCSI CTe-
neneit ¢cBoboibl. B pamMkax 9Toit CTpyKTYpPbl MOYKHO MCCJIE0BATH TOTEHIIUAJ CPeJIb
B peajibHOM BpemeHu. Ousarh ke, MoxkHO n3yunTbh pNRQCD Ha pemerke. Crpost

cooTBeTcTBYyIoNMe (pyHKINK Jlarpamka ijst pa3andHbIX 3(PEKTUBHBIX TEOPUil 110-
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JIsl, MOYKHO OTOXKJECTBUTL COOTBETCTBYIOIINE CTEIIEHN CBOOOJIbI Ha KarKJO0il IKaJie
SHEPIUU U TOCTPOUTH 00IIyI0 QyHKIMIO Jlarpanka u3 cooOparKeHuil CUMMETPHUH.
CootBercTBytolnue mpedakTopbl KaxKJI0r0 TepMIHA, TaK Has3bIBaeMble KOIMDQUI-
eHThbl BujibcoHa, orpeensgorces myTeM cornocrapienns. Cuia 3dpOeKTUBHBIX Teopui
I0JIsT 3aK/II0UaeTCsI B YMEHBIIIEHHOM YHCJe CTeleHeil ¢BOOOIbI, UTO YIIPOIIAET Bbl-

YUCJICHUA. KOMHpOMI/ICCOM ABJIACTCA }/MGHBHIGHHbIﬁ Jnalla30H rZLGI‘/JICTBI/IH.
5 @da3oBag AmarpaMma CUJIbHO B3aMOJENCTBY-

IOIENl MaTepun
CakaTue sj1epHOil MaTepuu J0 OUeHb BBICOKOI IIJIOTHOCTH, CKaXKeM, B 2—3 pas3a
00JIbIlIe HOPMAJIbHOI, IIPUBEJIO ObI K IIEPEX0/1y B KBAPKOBYIO MaTepuio. AHAJIOIUYIHO,
B cJlydae OUYeHb BBICOKOI TeMIIepaTyphl, INIOTHOCTH SHEPTUN OYJIeT OUeHb BHICOKOI 1
ACUMIITOTHYIECKasT cBOOOIa KBAHTOBON XPOMOJIMHAMUKK IIO3BOJIUT KBapKaM CBOOOI-
HO IIepeMelaThbcd B ropsgdeil KBapK-IJIIOOHHON Ita3Me. TemmepaTypa, Ipu KOTOPOi
9TO IPOUCXOJUT B cpejie CBOOOIHOIT OT OaprMOHOB, ObLIa OlleHEeHa Ha, OCHOBE PACUYeTOB

KX/JI na pemerke B npumepnuo 150-200 M»sB.

Cuark phase

Hadronic phase

Nuclei -

g

Pucynok 5 — CxemarndecKkast ¢pa3oBasi jparpamMma CHJIbHO B3aUMOJIECTBYIOIIErO
BEIECTBA.

CxeMaTndeckoe n300parkeHne Toro, Kak MOXKeT BBIIVISIIETh (pa3oBasi Juarpam-
Ma GaproHHOiT MaTeprn, mokazano ua pucynke bl [lmornocrs 6apuonnoro wmcna nyg
BbIpazkeHa B eMHUIIAX HOPMAaJbHOI SIepHOIl TIJIOTHOCTH BEIeCTBa Ny, & TeMIepa-
Typa 1" B enumHuilax Kputndeckoit temrepatypbl 1.. [Ipn nuskoii Temnepatype u

IJIOTHOCTH OAPMOHHOI'O YHCJIa BEIeCTBO HAXOIUTCS B aJpOHHOI (hase, B TO BpeMsi
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KaK IpU BBICOKUX T’ MM BBICOKMX M p OHO HaXOJUTCS B KBapKoBOil daze. Takke
eCThb y4acToK, Tjie 0be daswl cocymiecTByioT. [lpn dpukcupoBannom 1" 3Tu cocyie-
cTByIoNne hasbl He WMEIOT OJMHAKOBON OAPWOHHON IJIOTHOCTH, MOITOMY TOYKA B
cMelTaHHol haze XapaKTepusyeTcs cpejiHeil 6aproHHOI MIOTHOCTHIO BCEil CUCTEMBI,
XOTd HU OJIHA U3 JABYX pa3 Ha caMOM Jiejie He UMeeT 3Ty IJIOTHOCTh. EcTh n apy-
rue mnepexo/ibl, KpoMe OJHOIO MOKA3aHHOI'O 3/1eChb, HAIIPpUMED, UMeeT MECTO IIePEeXo/l
OT SJICPHOI KINJKOCTHU K aJIPOHHOMY a3y, HO 3/1eCb OCHOBHOC BHUMAHUE YIEJISIeTCs
KBapK-aIpOHHOMY (ha30BOMY TIEPEXO/TY.

3/1eCh HAMU TIPEJII0/IAraeTCsd, YTO Mbl IMEEM JIeJI0 ¢ (DA30BBIM MIEPEXOJIOM TIep-
BOI'O POJia, TaK KaK B IMPOTUBHOM CJIydae He ObLIO Obl CMemaHHo# ¢a3bl, TaK Kak
IJIOTHOCTH SHEPIUN U OAPUOHHOE YNC/IO0 IJIOTHOCTH HENPEPLIBHBI BO BpeMs (a30Bo-
ro nepexoja BToporo poja. [lopsiiok dazoBoro nepexojia HEM3BECTEH, HO PACUETHI
Ha pererke [§] 1 qucTo KaaunbpOBOYHBIX MOJIel TTOKa3bIBalOT (Da30BbIil Mepexo/]
nepBoro pojga. Koneuno, KBapKoBbIe MOJISIMU HEJIb3sd TpeHedpedb, HO WX, KaK W3-
BECTHO, TPY/IHO BKJIIOUUTH B PACUEThI PENIeTOYHON KanOpoBKH. [Topsanok dpazoBoro
nepexo/ia 3aBUCUT OT MAacC KBAPKOB: YMCTO KAJIMOPOBOUHLIN CIydail COOTBETCTBYET
OeckoHevIHoiT Macce BceX KBapKoOB. /[Ba 6e3MaccoBLIX apomata, MO-BUJINMOMY, yKa-
3LIBAIOT Ha (Pa30BbIN MIEPEX0/l BTOPOTO POja, TOT/Ia KaK TPH 0e3MacCOBBIX apoMaTa,

JAI0T (Pa30BbIi TTEpexo/] IIEPBOTO PO/Ia.

6 CrabuabHble (pOpMbI CTPAHHOI MaTepun

KBapkoBy10 MaTepuio JIydIre BCEro 00bACHUTD, CPABHUBAA €€ ¢ OOBITHOIT /1ep-
HOIT MaTepueii. B To BpeMsi Kak KBAPKU B sijipe 3aK/II0UEHBI BHYTPU HYKJIOHOB (IIPO-
TOHOB, HEHTPOHOB) KBAPKU B KBAPKOBOI MaTepUN MOT'YT CBOOOTHO [IEPEMEIIATHCS 110
Beeit daze (pucynok [7]). Takum 00pasoM, KBAPKOBYIO MATEPHIO MOKHO MIPEJICTABATE
cebe Kax s1/Ipo, COCTOsIIee N3 KBAPKOB, KOTOPbIE HE KOPPEJIUPOBAHBI TAKIM 00Pa30M,
YTOOBI 00PA30BLIBATEL HYKJIOHBI. U3 s1epHoil (hu3nkn Mbl 3HAEM, 9TO Ha CAMOM JIeJie

KBapK1 00bEUHSIOTCS B HYKJIOHBI, KOTOPbIE, B CBOIO OY€PE/Ib, COCTABJISIOT SJIPO.
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Pucynok 6 — Sapo (ciesa), cocrosimee 13 7 HYK/IOHOB (Hampumep, 'Li), Kaz Ipli n3
HYKJIOHOB COCTOUT M3 Tpex KBapkKoB; 1 strangelet (cripasa), cocrosiiuii uz 3 X 7 =
21 kBapka.

[Ipupoja cuab/imiia HaC TpeMst TaK Ha3bIBAEMbIMU ITOKOJIEHUSIMEI (DEPMUOHHBIX
COCTABJIAIONINX MaTepun. Kaxk1oe IoKoJIeHe COCTOUT U3 IBYX KBAPKOB U JIBYX JIETl-
TOHOB, KarKJIOMy 13 KOTOPBIX COOTBETCTBYeT aHTn4dactuia. CooOTBETCTBYIOIINE UIe-
Hbl B Pa3HbIX IOKOJICHUAX OJIMHAKOBBI BO BCEX OTHOIICHUAX, KPOME CBOUX MacCC.
[lepBoe mokoJjieHne, cocTosiiee U3 u- U d-KBapKOB, U 3JEKTPOHA, M €ro HeHTPUHO
(BMecTe ¢ WX COOTBETCTBYIOIINMU AHTUIACTUIIAMIE) Jierde YeM UX KOJIETH B JIBYX
Jnpyrux mokojieHusix. CTpaHHBI KBapK OCOOEHHO MHTEPECeH TeM, UYTO 3TO CaMbIil
JIETKUI W3 TsKEJIbIX KBAPKOB (MJIM Ke CAMBIN TsYKeJIbIil U3 JIETKUX KBapKOB) H,
TaKUM 00pa3oM, HauboJjiee JIerKo IPOU3BOINMBII.

Ecim pacemaTpuBaTh KBAPKOBYIO MATEPHUIO ¢ TOUYKH 3PEHUs ITPOCTOI MOIEN
depmu-raza, To KBapKU 3aII0JIHSIT OJHOYACTUIHbIE YPOBHH JI0 MaKCHUMAJILHOI 9HEp-
run, sueprun Pepmu, €. [loka macca crpannoro KBapka Menbiie sueprun Oepmu,
OyJieT 0J1arolpusITHO UMETh CTPAHHbIE KBAPKU B CUCTEME B JIOIOJHEHNE K BePXHUM
1 HUZKHUM KBapkaMm. Taknm oOpa3oM, BOBMOXKHO, YTO SHEPrusd Ha ODapuoH KBapKO-
BOII MaTepuu 3 apoMaToB, B JIONOJTHEHUE K TOMY, UTO OHa MeHbIIIe YeM y MaTepun
2-X apOMaTHBIX KBAapKOB, TaKxKe MEHbIIe, YeM dHeprus Ha OapHoH sJIepHOI MaTe-
puu, 4TO JieJaeT ee UCTUHHBIM OCHOBHBIM COCTOAHUEM CUJIBHO B3aUMOJICHCTBYIOIICIH
MaTepPUN.

Takum obOpa3oM, MbI UMeEEM CJIeJIyIolee: KBapKoBas MaTepus 2 apoMaToB
JIOJIKHA UMeTh 0oJiee BBICOKYIO SHEPIui0 Ha OapUOH, YeM siJepHas MaTepusi, KO-
TOpasi B IPOTHUBHOM CJlydae pacraJjach Obl Ha u, d KBapkoByio Marepuio. C jipyroii
CTOPOHBI, MaTePusi CTPAHHOIO KBapKa uMeeT 0oJiee HU3KYI0 SHEPTHIO Ha 0apUOH, YeM
MaTepusi HECTPAHHOI'O KBapKa, 1, BO3MOXKHO, OHA MOXKET OBbITh HUKEe, UeM SHEPIrusd
siepHoit matepun. [lociiennnii ciydail, oueBuIHO, O0JIee 3aXBAThIBAIOIINI, TOCKO/Ib-

Ky Toraa 1IpeiacraB/deTcd BO3MOKHBIM IIPOU3BOJNUTL 1 H&6JHOIL&TI) CTPpaHHYIO KBap-
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KOBYIO MaTepuIo.

Ho nmouemy spa cpasy He pacnajnch Ha MaJeHbKrue KOMOUYKH CTPAHHOTI'O KBap-
Ka, eCJIM Mbl IMeeM JIEJI0 C COCTOsiHueM 0oJiee Hu3Koi sHeprun? YTobbl Takoil pacia,y
IIPOM3OIIIE]I C SITPOM € OAPUOHHBIM YHICJIOM A, IPUMEPHO OIMH KBapK U WK d Ha HYK-
JIOH JIOJI2KHBI OBITH OJHOBPEMEHHO IIpeoOpa30BaHbl B § KBAPKU. DTO O3HAYAET, UTO
JIOJIZKHBI IMeTh MecTO A OJJHOBPpEMEHHBIX [-paciiajia, 9TO KpaiiHe MaJIOBepOSITHO.
OneHnTh BEPOATHOCTH TAKOI'O IIPOIECCa MOXKHO C ITOMOIIbIO TEOPUM CJA0bIX B3au-
MmojeiictBuit @epmu, rie Kaxkblil S-paciaji IMeeT aMIINTY/Iy IIPOIOPINOHAIbHY IO

koHctaunte @epmu G , 9TO JlaeT OOIYIO aMILITUTY/TY

(*X =4 (uds)) x Ga (12)

[Tockosibky G oveHb MaJia ﬂ, aMILTUTya (U, CJIeJJ0BATEe/ILHO, BEPOSITHOCTD)
OYeHb MaJia.

[TepBbIM, KTO BBICKA3aJI MBIC/Ib O TOM, 9TO CTpPaHHAsI KBAPKOBasI MATEPHUsT MO-
et ObITh cTabuiibHoi, 61 Bovep [37], koropsrit B 1971 1. ykaszas, 9To CyIecTBoO-
BaHue “KoJuiancupytomux siaep’ | ¢ 6ojiee HU3KOM sHEprueil, yem y HOPMaJIbHbBIX
siJiep, He MPOTUBOPEUNT TOMY (haKTy, 4TO Mbl HAOJIIOJaeM HOPMAJIbHBIE sJipa, a He
UX KOJIJIAIICUPOBAHHBIE aHAJIOTH, TIOCKOJIbKY si/Ipa IIPOCTO ObLIN ObI OU€Hb 00K U~
BYIIMME 10 OTHOIIEHUIO K “KoJutarcy’. Bojimep Tak:Ke IpeJIoKII 9TO CTPaHHAs
KBapKOBas MaTepusi MOTJIa ObITh IPOU3BE/IeHa Ha pAaHHUX IOpsunX cTaausx BeesieH-
HOIT 1 Bce elle MOxKeT ObITh OOHapyrKeHa B KOCMHYECKHUX Jydax MJIN JlaykKe BHYTPHU
3BE3/Ibl WJIM ILJIAHETHI, BO3MOXKHO, ¥ MEJIJICHHO IIPEeBpalllaeT OObIYHYI0 MATEPHUIO B
CTPaHHYIO KBapKOBYIO MaTEPHIO.

B 1979 roay Hun u Kepman [38] ob6cymmmin BO3MOXKHYO MeTaCTabUIBHOCTD TH-
IEPCTPAHHBIX MYJIbTUKBAPKOBBIX Kalle/Ib, W HPEINOJIOKIIN, YTO TaKHe COCTOSTHUST
MOI'YT OBbITh CO3JIaHBI IIPU CTOJKHOBEHHH THAXKEJIbIX HOHOB C PEJIATHBUCTCKON CKO-
pocThbio. AHaJIOrnYHbIEe cOOOparKeHnsi ObLIN BbICKa3aHbl Tepaj3aBoil IpuMepHO B TO
JKe BpeMs.

AbcosroTHas cTaOMJIBHOCTH MaTePUU CTPAHHBIX KBApPKOB, BIIEPBBIE IIPEJIJIO-
JKeHHasi BojiMepoM, He paccmaTpuBasiach BHOBb 10 1984 1., korga Burren [39] pe-
abUINTUPOBAJI Ty UJIEI0, IPUJIaB eif HOBBII MMIIYJIbC, BBLIMBIINNCSI B CEpHUIO CTa-

TEel MHOI'MX aBTOPOB IIbITasdChb YTOYHUTDHL U UCCJICJOBATh MHOI'E€ NJICH, BBIABUHYTLIC

2 -5 -2 .
G cocrapnger npubmmsuTensno 107°(m,) ", rae m,, ABIfeTcs Maccoii IPOTOHa.

3 N
Bomamep ucnonbzosan dpasy “kosutancupyrormue sapa’ 11t 0003HAYEHUS TOrO, YTO MBI CeifIac Ha3bIBAEM CTPAH-
HOI KBapKOBOHU MaTepueil.
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Burrenom. Kak u boumep j10 Hero, Burren cuntasi mpon3BojAcTBO CTPAHHOI KBap-
KOBOII MaTepnu B 0UeHb panHeit Beesiennoii, rie crycTkn cTpannoit KBapKOBOI MaTe-
pun (Tak Ha3bIBaeMble CAMOPOJIKI KBAPKOB) JIOJKHBI OBLIH MOABATHCS KAK OCTATKIH
KBapK-a/[POHHOT0 (DA30BOT0 Mepexo/ia IMepBOro MopsiJIKa.

TmareabHoe 1 BCeCTOPOHHEE M3yUdeHne CBONCTB MaTepUN CTPAHHBIX KBAPKOB
B cooTBeTCTBUY ¢ Tunore3oit Burrena Obu10 mposejeno Papxu u Adde [40]. Onu
paccMaTpuBaIn Kak 00bLeMHBIE CHCTEMbI, KOTOPbIE COMEPKAT IJEKTPOHBI B JIOTOJI-
HEHUe K KBapKaM, TaK 1 HeOOJIBIIE CUCTEMBI, B KOTOPBIX 3/IEKTPOHBI, HEOOXOTIMbIE
JIUIs 00I1Ielt HelTpaJIbHOCTH 3apsjia, 00pa3yioT 06JIaKo BOKPYT dJipa CTPAHHON MaTe-
pun. [lis nocjaeHux cucTeM, KOTOpble COOTBETCTBYIOT OAPMOHHOMY YHUCY MEHBIIE
IIPUMEPHO 107, OHM BBeJI TepMuH strangelet.

To, 9TO CyIecTByeT Juata30H MapaMeTpPOB MOJENN [ KOTOPBIX CTpaHHasd
KBapKOBast MaTepus cTabuibHa B 00beMe, a JI/Isi CAMBIX ONTUMUCTUYHBIX BAPUAHTOB
— JlazKke MpU OYeHb HU3KOM ODapUOHHOM 4uce ObLIO Haiijleno Burrenom u mojarsep-
JKJjieHo 6osiee nogpodoubiMu pacuetamu @apxu n xadde. YeaoBue crabuibHOCTH
CTpaHHOI KBApKOBOH MaTepuu COCTOUT B TOM, UTO €€ SHEePrus B pacuere Ha OJUH
OapuoH JIOJKHA OBITH HUKE MACChl MPOTOHA (Winm HefiTpona). AGCOTOTHAs CTa-
OMJIBHOCTH TaKxKe MmoTpedboBasia Obl, YTOOBI SHEPrus Ha OAPWOH ObLIa HUXKE, YeM Y
CaMoOTro CTabMJILHOTO AP0 ¢ SHeprueil Ha Gapuon okoso 930 MsB, Ho TouHO Tak »XKe,
KaK $JIp0 HE MOXKET JIEIKO PacCIiacTbCs Ha CTPAHHYIO KBAPKOBYIO MaTEpPUIO, PACIIa|
CTpaHHOIl KBapKOBOI MaTepun Ha /PO OYIET CUJIbHO 3aMejjIeH.

st sueprum Ha GapwoH GoJible Macchl HyKJIoHA (~ 938 M»sB), HO HIXKe
macebl A (~ 1116 MsB), crpannasi KBapkoBasi MaTepus ObLia Obl METACTAOUIBHOIT,
pacrajiasich ¢ UCITyCKaHNeM MPENMYIIeCTBEHHO HEHTPOHOB € TOCJIEIYIONNM ITPeBpa-
menneM ([S-paciajioM) CTPAHHBIX KBAPKOB Ha BepXHHUE W HUKHUE KBAPKH, ITOOBI
BOCCTAHOBHUTDL HanOoJj1ee 6,IaronpusTHYIO apOMATOBYIO KOMIO3UIINIO. K sneprus,
PUXO/ISINASICS Ha HYKJIOH, IIPEBBINaeT Maccy A, cTpaHHas KBapKoBas mMaTepust Oy-

JIeT HeyCTONYINBa U HEMEJIEHHO PACTBOPUThCA B Ta3 m3 A’s.
6.1 Kocmosorndeckuii KBapK-aJIpOHHBIIT pa30BbIil mepe-

XOJT

Ha camom jesie odeHb TPYIHO HcCae0BaTh (ha3oBYIO JIuarpaMMy, MOKa3aH-
HY[O Ha pUCyHKe [J, Tak Kak yCaoBHst HEOOXOIMMBIe JIjis TPUOJIMKeHns K (ha3oBoil
I'PaHUIE HACTOJIBKO 3KCTpeMasibHbl. OIHAKO B acTPOMU3NIECKUX YCIOBUIX MbI Ha-

XO0AUM yCJIOBU:A, HEJOCTUZKUMbBIC HU B O,D;HOﬁ 3eMHOIA JIa60paTOpI/H/I. Camasd ropda4vacd
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cpejla M3 KOTjia~-Iubo CYINeCTBOBABIINX HaxXojujIach B paHHeil Bcenennoii, rjie Bo
BpeMsI KaKOT'O-TO BpPEMEHHU MaTepus HaXoJmjach B KBApKOBOIl (ase, moka BceejieH-
Hasg He paclIdpuach M JOCTATOYHO HE OXJIaJIIJIaCh, YTOOBI JOCTHYb TeMIIePaTyPbl
KBapK-aJIPOHHOI0 (a30BOro Iepexo/jia, P KOTOPOil HaUa Il 3aPOrKIaThCs I1y3bIPhb-
Ki aJipoHHoit Marepun. [IyTh Marepum B panneit Bcejenmnoil mokazan CTpeJKOil,
nepecekarorieil (pa3oBy0 IpaHUIly CBEPXy B TOUKE HU3KOM IJIOTHOCTH OApUOHHOTO
yncsa. [puauna Toro, 4ro GapuoHHas IJIOTHOCTH Oblla HU3KOM B paHHeil BceejieH-
HOI1, 3aKJIF0YAETCsl B TOM, 9TO aHTUMAaTepUn ObLIO 00Pa30BaHO IIOYTHU CTOJIBKO K€,
CKOJILKO MaTepuu Ipu 0OJILITIOM B3pbiBe. HebosbIas acuMMeTpus Mexk Ty OapnoHa-
MU U aHTHOAPUOHAMK — 3TO TO, YTO JIaJI0 HAM MaTEPHUIO, TPUCYTCTBYIOILYIO ceifdac
BOo BceJlenHoil, MaTepnio, 13 KOTOPOH MBI COCTOUM.

[lepBonavasbhas uges Burrena [39] o Tom, 410 KBapKoBasi MaTepusi MOTJIA
HEePEXKUTh KOCMOJIOIMYECKN KBapK-aJIPOHHBIN (a30BbIil I1epexojl, 1 Bce elle Cy-
IECTBYET B HaCTOsAIIee BpeMs B popme TeMHON MaTepun. OusmdecKuii MexanmsM,
TIO3BOJIATONINI CTPpaHHO KBAPKOBOI MaTepUy MePeKUTh (Pa30BBIil TepPexXo/t, SABIIeT-
cs1 KOHIIeHTpaleil crpanHocTeil B KBapKoBoii (paze. HecmoTpst Ha cBoe obOpasoBaHiie
1pu (pa30BOM IIEepexojie, CAMOPOIKI KBAPKOB MOT'YT HE BBIXKUTh B aIPECCUBHOII cpe-
Jle Tocjie uX oOpa30oBaHusl, TaK KaK OHHU I0JIBEPKEHbI IIOBEPXHOCTHOMY HCIIAPEHUIO
HefiTporoB 1 mporoHoB [41].[42], uTo germaeT MATOBEPOSITHBIM, UTO CAMOPOJKH C
HaYaJIbHbIM OAPUMOHHBIM YHCJIOM MeHee 10*° — 10" BbuKIIL. Bepxnuit npejen da-
PUOHHOI'O YHUCJIa YCTaHABINBAETCS OAPUOHHBIM YKMCJIOM BHYTPH T'OPU30HTA YaCTHII,
3HAMEHHE KOTOpOro 6bu1o pasro 10% Bo Bpemst KBapK-a1poHHOrO (hasoBOro mepexo-
J1a.

Ho naxe ecaim caMOpOJIKM He COXPAHUJINCH, MBI BCe paBHO CMOXKeM HabJII0/IaTh
UX “OKaMeHeJIble OCTaTKN ', IOCKOJILKY OHU IIPOU3Be/IN Obl HEOTHOPOIHOCTH B PACIIPe-
JleJieHn 6apuOHHOIO YNC/Ia U3-3a UX 00Jiee BHICOKOI IJIOTHOCTH, YeM OKPY KaroIast
daza 1 UX CIOoCOOHOCTH IONJIOMATH HEATPOHBI. DTa HEOJHOPOIHOCTb OAPUOHHOI'O
YUCIa B CBOIO OYEpE/Ib BJIMSAET Ha MEPBUYHBIN HYyKJ/IEOCHHTES, HAIPUMED, BbI3bIBas

4
YMEHbIIECHUE ITPOU3BOJCTBA He.

6.2 CrpaHHBIE 3Be31bI

Ecymm ctpanHasi KBapkKoBasl MaTepust abCOIIOTHO CTabIIbHA, TO BCE N3BECTHDLIE
HEHTPOHHBIEC 3BE3/Ibl ABJAIOTCA BOBCE HE HECHTPOHHBIMU 3Be3JaMU, &, CKOpee BCEro,
CTpPaHHbLIMU 3Be37aMU, T.€. 3Be3JlaMU, COCTOAIIMMA U3 CTPAHHOI KBApKOBOW MaTe-

pun. B ciiydae meracTtabuIbHON CTpaHHON KBapKOBOI MaTepuUM sIIpO U3 CTPAHHOM
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KBapKOBOII MaTepUH BCE eIlle MOXKET IPUCYTCTBOBATH B TOM, UTO TOIja OyieT 060-
3HAYAThCA Kak rubpujaHas 3Be3ga. I crpaHHble U rHOPUJIHBIE 3BE3/IbI, BEPOSITHO,
OYyIyT OKPYZKEeHbI siIEPHOIl KOPOIi, COCTOsIIIell B OCHOBHOM W3 SIJIEP 56Fe, pacIiosio-
JKEHHBIX B KYJIOHOBCKOIl pellieTke, a Takzke u3 9j1eKTpoHoB. Ha pucynke [7] mokazaHo
CXeMaTUIHOE MIOIepevYHoe ceuenne ruOpuiHoi 38e31bl. CaMblil BHEIIHMI CJIONH — 9TO
TOJIbKO YTO YIIOMsIHYyTasl siIepHasi Kopa, B TO BpeMsl Kak IvIyOxke B 3Be3jie sijipa C
OOJIBIIIIM KOJITIECTBOM HEATPOHOB 1 3JIEKTPOHOB COCYIIECTBYIOT CO CBEPXTEKYIHMU
Hefirponamu. Ha Oosibimmx riyOMHaX IJIOTHOCTbH CTAHOBUTCS HACTOJIBKO BBICOKOIT,
YTO 9JIEKTPOHBI M IIPOTOHBI IIPEBPAIIAIOTCS B HEHTPOHBI 1 HEATPUHO B 0OpaTHOIl pe-
aKIK pacrajia p+e — n+v,, a NpeodraJIaonuM KOMIIOHEHTOM sBJISIETCS CBEPX-
TeKyunil HeWTpOHHAas YKUJIKOCTh. HakoHel, eciu jaBjaeHne CTAaHOBUTCA JIOCTATOTHO
BBICOKUM, JayKe HEHTPOHBI paclaaloTcCd Ha COCTABJIAIONNe UX KBApPKHU, YCTYIIasd

MECTO APy U3 CTpaHHbIX KBapKOB.

aucler, e2

rcr

Pucynok 7 — Ceuenue rudbpujiHoit 38e3/1bl. BHyTpeHHee s1Jipo KBapKOBOI MaTepun
OKPYZ?KEHO HEHTPOHHON KUJIKOCTBHIO, TaKyKe COJIepzKallleil HEKOTOPOe KOJINICCTBO
IIPOTOHOB W JIEKTPOHOB. 7l/ipa TaK»Ke NMPUCYTCTBYIOT JAJbIe, BMECTe C HETpOHAa-
MU, KOTOpbIe OYKBAJbLHO BBITEKAIOT U3 SIJIEp, U € JIJId COXpaHeHns HelTpaJbHOCTH
3apsjia. BHenHmit cjioit aBJsieTcs saepHoil KOPKOIA.

Crpannas 3B€3/1a — 9TO TO, YTO IMOJIYIAETCs, €CJIU CTPaHHAasi KBAPKOBas Ma-
Tepusi abCOIOTHO cTabu/IbHA: B 9TOM CJIydae spo KBaApKOBOI MaTepun OyaeT mpo-

cTUpaThCs 110 BHemmHel Kopbl. O030p CTpaHHBIX 3Be31 MOXKHO Hafitn y Asikoka [43]
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nn y Beiiresist u Bebepa. K coxkajienuio, OTJIMINTEL CTPAHHYIO 3BE3/1y OT HEHTPOH-
HOI1 C TTIOMOIIIBIO HAOJIIOIEHNIT JIOBOJILHO CJ10yKHO. CHJIbHBIN TPU3HAK CYIIECTBOBaAHUS
CTPaHHBIX 3BE3/I, U, TAKIM 00pa3oM, abCoIIOTHAsT CTaOUIbHOCTh CTPAHHOI KBapKO-
BOil MaTepun OblL1a ObI HAOJIIOJIEHUEM ITyJIbCapa ¢ TIEPUOJIOM BpallleHusT MeHee 1 Mc.
[Iprawna B TOM, 4TO HEHMTPOHHBIN IMyIbcap MMeeT BepXHUil Tpejiesl CKOPOCTH Bpa-
menns okos1o 1000 obopoToB B cexkyHy. Eciu Obl oH Bpalmajicss ObIcTpee, 9eM 9TO,
TO TEHTPOOEXKHAsT CUJIa Ha ITOBEPXHOCTU 3BE3JIbl NPEBBICHIA Obl I'PaBUTAIMOHHYIO
CHUJIy, YTO IIPUBEJIO ObI K IIOT€Pe MaCChl U 3aMeJIJIEHNI0 BPAIEHUs 3Be3JIbl. JTO TaK
HasbiBaeMblil nipesenn Kemepa. pyroit Bepxumil mpejes 9acToThbl BpalleHus Heli-
TPOHHOI 3Be3/Ibl YCTAHOBJICH O0IIEl Teopueil OTHOCUTEJILHOCTH DiHINTelHa, KOTO-
pas IpeJiCcKa3bIBaeT, YTO HEHTPOHHAas 3Be3Jla, Bpalllaioliasics ObICTpee, YeM OKOJIO
1000 060poTOB B ceKyHY Oy/IeT N3IydaTh SHEPIUIO B BUE I'PABUTAIINOHHOTO U3JTy-
YeHHUs U3-3a OTKJIOHEHHS OT chpeprIecKoil CHMMeTPH.

Ha crpannyio »kKe 3Be3/ly 9TO OorpaHUvYeHre He PacIpPOCTPAHAETCHA, TaK Kak
OHa CBgA3aHa He CUJION I'paBUTAINN, & CUJILHON CHUJION, IIO3BOJIAIONIEH eil BpallaThCsd
IIPUMEPHO B JiBa pas3a ObicTpee. [0 cuX MOp Iy/abcaphl, IPEBBIMIAIONINE TTPEJIE/IbI
JlUIsl HEHTPOHHBIX 3BE3J1 HE HADJIIOJIAINCh: CAMBbIl OBICTPBII U3 N3BECTHBIX I1YJIbCAPOB
BpaIlaeTCsd CO CKOPOCTHIO B 641 000pOT B CEKyHJLY.

Ocobble popMbI CTpAHHON KBapKOBOII MaTepuyu MOIYT ObITh KOMIIOHEHTaMU
KOCMUYECKUX Jiydeil. 9To0 MOryT OBITH HMEPBUYHBIE MAKPOCKOIHYECKNE OObEKTHI,
strangelets, obpaszoBaBInecs B paHHEl BCEJIEHHONW WM IPU CTOJKHOBEHHUSIX JIBYX
KOMIIAKTHBIX 00'bEKTOB, OJMH 13 KOTOPBIX SIBJISIETCS CTPAHHOI 3BE3/10i1.

B pabore [44] ObL moJTydeHbl CTPOrEe OrpaHUYeHNsT TAKOH KOMIIOHEHTHI Ha
OCHOBe aHaJin3a WX BO3JIeHCTBUA Ha 3Be3/Ibl. B ocHOBe MOIX0a JIEXKUT PEIIoJI0-
JKeHne, 9To ecu strangelet momnajiaeT B mpejcBepxXHOBYIO U JUMPYHANPYET K IIeH-
TpaJbHON YaCTU 3BE3/Ibl, TO OH MOYKET WHUIMUPOBATH IIpPeBpalleHne HeUTPOHHONI
3Be3JIbl B CTPaHHYIO 3Be3jy. HellTpoHHasi 3Be3/a Morjia Obl TaK»Ke IOTJIOTUTH Ca-
MOPOJIOK KBapKa Tocje ero poxkjaeHus. CoracHo 3TOMY apryMeHTY, Bce HEeHTPOH-
HbIE 3BE3/Ibl B JIEHCTBUTETLHOCTH JOJIKHBI ObITH CTPAHHBIMU 3BE3IaMU, €CJIU CTPaH-
Hasl MaTepusi cTabujibHa (M TIPU He HyJIeBOil HAYAJBHOI KOHIEHTPAIUN [IEPBUTHBIX
strangelets). C apyroit cTOPOHBI, €C/IN OJAMHOYHAST 3BE3/1a UICHTH(MDUIIIPYETCST KAk
HeITpPOHHAasI 3B€3/1a MOYKHO CJIEJIaTh BbIBOJI, YTO MAKPOCKOIINIEeCKIe OObEKThI CTPaH-
HOII KBApPKOBOI MaTepun HeCTaOWILHDBI, NJIK He MOIJIM 00Pa30BaThCsd B paHHell Bce-

JIEGHHOM.
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7 3akJjiodeHue

B sroit pabote ObLT cjies1an 0630p pazooit quarpamybl KX /1. JIns navdasia Obi-
JIO JaHO KPaTKO€ OIIMCaHME IIPOUCXOAANIIEIO IIPHU CTOJIKHOBECHUAX TAXKEJILbIX MOHOB,
1I0TOM OblJIa, yCTaHOBJIEHA CBsi3b ¢ pemterounoit KX/ u u npeiiozkeHbl METOI0JIOI NN
JIUIsl pellieHns IpodJIeMbl pacxoauMocTi. Jlajiee ObLIO PACCMOTPEHO PEHIETOUHOEe MO-
JleJITPOBaHUE Ha, OCHOBE Teopuil 3p(EeKTUBHOTO 11011 1 IIpeJicTaBjcHa da3oBas Jua-
rpaMma CIJILHO B3ammo/ieiicTBytomnieit marepun. O0OCyK1a71ach BO3MOKHOCTD CYIIle-
CTBOBaHMSA MaKPOCKOIIMUECKNX 00bEKTOB CTpaHHOI MaTepun, strangelets, n ux Bos-
MOXKHbIE acTpodu3ndeckne u KocMmoJiorndeckue npossiiennsi. Gazopas guarpaMmma
KX]I paziaundaer cyliecTBOBaHIEe KBAPK-TJIIOOHHOI I1/1a3Mbl B Pa3/IMYHBIX (hopMax u

NMEHHO II09TOMY fBJIACTCA U 6y;LeT ABJIATBCA I/IHTepeCHOﬁ 00J1aCTBHIO uccJjgea10Banusd.
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