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1 Bsenenne

CutbHOE B3aMMOJIeficTBIE MEXK/Iy KBapKaMi U IJIIOOHAMU B CTaHIAPTHON MO-
neun onncbiBaercss Kanrosoit Xpomogunamukoit (KX/1). Uccrenosanue hazoBoii
nuarpammbl KX I 6blta ak TUBHOI TeMoli B TedeHne MHOTHX JieT. Ocoboe BHUMAaHUE B
9TOM HCCJIEIOBAHUN YEJISIeTCs TIePexoLy MexK/Iy aJpoHaMi IIPU HUBKOI TeMIiepary-
pe 1 KBapK-TJIFOOHHOI I1J1a3MOI1 IIPU BBICOKOIT TemIiepaType. XapaKTep Iepexo/ia Kak
anaynrudeckoro kpoccosepa [1],[2],3],14],[5],16],]7] ussecren ¢ 2006 r. [1], [2]. Onna-
KO pa3Hble BHEIIHHE BJINSHUSI MOI'YT M3MEHUTH XapakTep 3Toro mepexoja. OgHum
13 U3BECTHBIX IIPUMEPOB SABJIsIeTCs J00aBIeHne XMMUIeCKOro moTeHimasia. Kpocco-
Bep ObLI YCTAHOBJIEH TOJIBKO JIJI NCUE3AI0IIEr0 XUMUIEeCKOr0 IOoTeHI[na1a OapuoHOB,
YTO O3HAYAET HACTPOMKY C OJIMHAKOBBIM KOJIMIECTBOM KBAPKOB U AHTUKBAPKOB. T4,
HACTPOITKa SBJIAETCA XOPOIuM Ipub/KenueM s nepexoga KX /I B panneit Bee-
Jennoit. OJiHaKO SKCIepuMeHTa IbHbIe ucciaeoBanus nepexona KX/I ocHoBaHbl Ha
9KCIIEPUMEHTaX 110 CTOJKHOBEHUIO THAXKEJIbIX HOHOB, KOTODPhIE IIPOM3BOJIAT KBapK-
IJIFOOHHYIO TIJIA3MY ¢ KOHEUHOI TIJIOTHOCTHIO. KpoMe Toro, cToIKHYBINAsiCs MaTepus
IPOXO/IUT Yepe3 HECKOJIbKO CTaJIiii 1 He HaXOJIUTCs MOCTOSHHO B paBHOBecHU. Tax
KaK B HacTodmmit MoMmeHT mostHasd KX/I He MoxKeT ObITH pelieHa B 9TUX YCJIOBUSX,
HEOOXO/IMMO TIPEJIIIPUHSITH 9TO-TO NHOE.

IIporpecc ¢ dazopoit guarpammoii ot pererouanoit KX /I xoporo coorBeTcTBYy-
eT U JaCTUYHO BbI3BaH PACTYIIUM YUCJIOM JIOCTYITHBIX SKCIEPUMEHTATBLHBIX PE3YIh-
TaToB. B JAaHHBIIT MOMEHT OOJILIIIMHCTBO KCIIEPUMEHTAIBLHBIX PE3YILTATOB JIjIsT IKC-
HEPUMEHTOB 110 CTOJIKHOBEHUIO TSZKEJIbIX MOHOB IOJIyUeHbl Jinbo Ha Bosbmiom Aj-
pourom Kosmnaiizepe (LHC) B IIEPH B 'endpe, Iseitnapus, nim Pengrusucrekom
Tsxenom Nonnsim Komnaitnepom (RHIC) B BpykxeitBeHckoii HarmoHa bHO#T j1a60-
paropunu B Heio-Nopxke, CIIA. TToka pesyabrarst ¢ LHC nMeioT HU3KYIO [IOTHOCTD,
a RHIC nosyaaer poctyn K uxdopmalun jijisg O0JIbIIEro XUMIIECKOro TIOTEHITAIA.
Tem HE MeHee, eCTb HeCKOJIBKO ITPEJICTOAIINX ITPOCKTOB, KOTOPBIE ITO3BOJIST N3y YCHUE
erie OoJjiee BBICOKUX IIOTHOCTEH. TakuMu IIpoeKTaMy SBJISIIOTCSA YCTaAHOBKa, MOHHO-
ro kojuaiiziepa Ha 6ase mHykmorpora (NICA) B O6beuHEHHOM HHCTUTYTE SIIEPHBIX
uccyenopanuii (OUAN) B dy6ue, Poccusi, sxcrepumenT co cxkaToilt 6aproHHOMN Ma-
tepueit (CBM) na ycranoBKe /1t aHTHIIPOTOHOB U MOHHBIX HCCIe0BaHuil B EBpote
(FAIR) B lapmmmrasre, epmanust, u rientp tsizkesbix nonos J-PARC (J-PARC-HI)
B fMOHCKOM HCCIeI0BATEILCKOM KOMILIEKce MPOTOHHBIX yekoputeseit (J-PARC) B

Toxkaii, Anonns.



[Tocsie sToro BBejieHUsT B pasjiesie [2| Oy/iyT KPaTKO OIMCAHbI dTallbl SKCIIEPHU-
MEHTa 110 CTOJIKHOBEHMIO TsizKeJIbIX MoHOB. UBsizb pemerounoit KX /I ¢ akciiepumMen-
TAMH 10 CTOJTKHOBEHUIO TSYKEJIBIX MOHOB TPeOyeT pe3ybTAThl MPU HI3KOH KOoHed-
HOM TJIOTHOCTH, KOTOpBIe OYIyT 0bcyKaaThcs B pasjeste [3 OcnoBHas mpobiema B
Jliara3oHe rmapaMeTpoB — 9TO TaK Ha3biBaeMas IIPobJieMa 3HAKOB, KOTopast OyaeT
obcyzkaareest B pasgese [3.1] [losromy jyist mostydeHns: SKCTPanompoBaHHbIX (Hu-
3UYECKUX PE3YJIBTATOB TPUXOJNTCST MOJIAraThCsl Ha SKCTPAIoJsiin (pasies oT
ncuesatoriero (Meron Teitsopa) miam MHEMOTO XUMHYECKOro noreHnnasa. pyroit
METOJI, KOTOPBIN MPUOIMKACTCA K IMPIMOMY MOJICTUPOBAHUIO PEIIETKU MPU KOHEU-
HOI TIJIOTHOCTH, CJIOZKHOE MoJleTnpoBane Jlamxkesena, OyjieT pacCMOTPEH B pas3jiesie
B.3l CymectBytor u apyrie MeTojibl, KOTOpbe Ha OyIyT 06CyKIaThcsi B 9TOi pabo-
Te ( Mertozpl osroproro B3semmBanus [§], [9], [10], MeTomp! moTHOCTH COCTOAHMIT
[11], [12], ¢ ncnomb3oBannem kanomndeckoro ancamdsrst [13],[14],[15], dbopmympos-
KU ¢ J[BOficTBeHHbIMU TtepeMenHbiME [16] win wanepcrkamu Jledmena [17]. Apyroii
criocob mostydenns wHopMarun o KX/I KoHedHOl MJI0OTHOCTH, PeIIeTOuHOe MO/Ie-
qupoBatue Teopuil adexruBHOrO MOJST, 00CYKIaeTcst B pasgene 4 3nech B pas-
Jiene OyJIlyT paccMOTPEHDI Pe3yJIbTaThl /I COCTOSHII, CBA3AHHBIX C TAYKETBIMU
KBapKaMH, TaK Ha3bIBAGMbIN TsKeJblil KBapKoHUil. B pasese o OyjaeT paccMoTpe-
Ha basoBast JuarpaMma CUJIbHO B3anMo/ieiicTBytomeil Marepuu. B passere [6] Oymer
KPaTKO paccMOTpeH (heHOMEH TaK Ha3bIBaeMbIX strangelets m mx c¢Bsi3b ¢ KOCMOJIO-

rueit u acTpodu3nKoii. 3a 3TUM OCIeAyeT 3aKJ0UeHne JaHHO pabOThI.

2 CTOoJIKHOBEHUd TAXKEJIBIX MOHOB

[TockobKy sKCcIIEpuMeHTaIbHAA peansalns TepmoguHamMukn KX /T Tecno cBs-
3aHa C KCIIEPUMEHTAMU 110 CTOJKHOBEHUIO TsIZKeJIbIX NOHOB, OYJIeT CJieIaH0 HeDO b
I10€ OTCTYILIeHNEe, 9TOObl O0bsICHUTD PA3JIMUIHbIE STAIIbI, IPOUCXOILAINNE BO BPEMs
TAKOro CTOJIKHOBEHMsI, KOTOpble n306paxkenb! Ha pucytke [I [lpu croikHoBennu Tsi-
JKEeJIbIX MOHOB MOXKHO HCIIOJIB30BATh Pa3/IMUHbIE djpa. APKUMU IpUMEPaMU sIBJIsI-
I0TCs1 30JI0TO U CBUHEI, KOTOPhIe ncro/ib3oBasinch Ha RHIC u LHC. /IBa myuka sijiep

PA3rOHSIOTCA 10 PEIATUBUCTCKUX CKOPOCTEIA.
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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 IBETOBLIX COCTOSIHUII CaMU TJIFOOHBI HEYIIOPSJ0YeHbl U He
MEHSIOT CBOEro IOJIOXKeHHs OblcTpo. ‘KonieHncar” o3HadaeT, 4TO IJIIOOHBI UMEIOT
OY€Hb BBICOKYIO ILJIOTHOCTD. 3JI€Ch IIa3Ma PacCMaTPUBAETCs B paMKaxX OECKOHETHO-
I'0 UMITYJIbCA, TJI€ €CTh ITapTOHBI SIJIEP, BAJCHTHbIE KBAPKU U ITaPhl MOPCKUX KBapPKOB.
OcHoBHOIT 11po0JIeEMOIl SIBJISETCS OIUCAHIE PA3JIUIHBIX 00JacTeil UMITYIbcoB. M3-3a
TOI0, 9TO COCTOSIHUE He HAXOAUTCSA B TEPMOJIMHAMUYIECKOM PABHOBECHHU, OHO HeJ0-
CTYIIHO JIjI pereTounbix Teopuit KX/I.

Ha cieyromem sralre MpoucxoauT JajbHelinas gpparMeHTalns 1apToHOB Ha
KBapKU U TJIFOOHBI, YTO B KOHEUHOM UTOIe IIPUBOJIUT K KBAPK-TJIFOOHHOII I1J1a3Me. DTO
CUJIBHO B3aMMOJIEICTBYIOIee COCTOsIHIE KBAPKOB U IVIFOOHOB,KOTOPBIE B 9THX YCJIO-
BUSX MOI'YT pacCMaTpPUBATbCs KakK cBOOOJHbIE. Ecin cHavdasa Ipenoaarajgoch, ITo
OHO OYJIeT IIOXOXKe Ha, 9JIeKTPOMArHUTHYIO ILJIa3MYy, TO K HACTOSIIEMY 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 Hwuskag KkoHedHad IJIOTHOCTD

OxHo u3 npejicrasienuii dpaszopoit guarpammvbl KX /I nokasano Ha pucyske [2
Curyarnust ¢ up = 0 xoporio ucciegoana pemerodnoit KX/I. I1pu Huskom xumu-
YeCKOM TIOTEeHIMase W TeMIlepaType CyIIecTByeT aJipoHHas (a3a IBeTOHEHTpa b

HBIX CBsA3aHHBIX cocTosiHuii. [1pn BhIcOKMX TeMIiepaTypax 3pHeKTUBHBIMEI CTEIIEHsI-

1
31ech ojpa3yMeBaeTCs acCUMIITOTHYECKasi CBODOA.



MU CBOOO/IbI SIBJISIIOTCSI KBAPKU U TUIIOOHBI. JTa (ha3a Ha3bIBAETCS KBAPK-TJIFOOHHO
I1a3Moit. D1 jBe das3bl pasjeaeHbl KPOCCOBEPOM IPU HU3KOM U HYJIEBOM XHMU-
yeckux moreHnuagax. OxKujgaercs, 9To Iepexojl IIPeBPaTUTCA B IePexoj IepBOro
nopsijika Jijisi 0oJiee BBICOKUX [ip C KPUTUUICCKON TOYKON BTOPOIO MOPSAJIKA MEXKLY
numMu. [lostoxkenne KpUTHIECKON TOYKN aKTUBHO UCCIETyeTCA KaK SKCIIepIMEHTAMI
110 CTOJIKHOBEHHIO TsI?KEJIbIX MOHOB, TaK U TeOPeTUIYeCKNMU pacderaMu. J[1s1 oueHb
OOJIBINNX XUMHYCCKUX TOTEHINAJIOB CYIIECTBYIOT elle 0oJiee yBJIeKaTe/IbHbIE sBJIe-

HUS, TaKNe KaK IBEeTHasl CBEPXIIPOBOIAIas (as3a, .

155 MeV

I_j, B 900 MeV

Pucynok 2 — Cxemarudeckuii Buj Ha T-pup-1ockoctu dpazopoit guarpammbl KX/I.

st ananmsa KBapK-TJIFOOHHOI TJ1a3Mbl, KOTOPas CO3/IaeTCs B SKCIIEpIMEHTAX
110 crojikHoBeHno Tsizkesbix noHoB Ha LHC mnn RHIC nyxkHO Teopernueckoe 1o-
HUMaHne KBapK-ryiooHHo# miasmbl B KXJI. B obnactn nekondaiinmenta KX/ ne
MOXKeT OBbITh M3Yy4YeHa C ITOMOIIBI0O TEOPUU BO3MYIeHUil. UToObI MOJIyUNTh Helep-
TypOaTUBHBIE PE3YJIbTAThI ¢ KOHTPOJIUPYEMOIi OMINOKOM, HeOOXOINMO TIepeiiT K pe-
metounoit KX/I. Ha manubiit MOMEHT TpAMble KOHTUHYAJIHHO SKCTPAIIOINPOBAHHbBIE
CUMYJISIIIUN ¢ (PU3NIECKUMU MACCAMU KBAPKOB OI'PAHUYIEHBI HYJIEBBIM MJIM MHUMBIM
XUMUYIECKUM TIOTEeHIINaIaMI N3-3a U3BECTHOMN 1IpodseMbl co 3HakoMm. C JApyroit cro-
ponbl, croikHOBeHusT, ocoberno Ha RHIC u Oyymux ycranoBKax Jijist CTOJIKHOBEHMI
TSZKEJIBIX NOHOB, TakuX Kak Fair u NICA, 6yayT pacrnonararsest aasm ot ocu T (g

= 0). [osromy HEOOXOMMMA HH(MOPMAIIUS 110 STOMY DEIHOHY.



3.1 IIpobGjaema co 3HAKOM

st MojieIupoBaHust 0€3 XUMIIECKOI0 IOTEHIINAIA B CPeJIHEM NMEeTCsI OInHa-
KOBO€ KOJIMYECTBO JacTuIl 1 anTudactuil. CjaegoBaTeIbHO, MaTeMaTUIECKOE OXKIa-
Hue O0Iel II0THOCTH OapnoOHHOTO Yncia (npg) paBHa HyJo. [lJist onmucanns cucreMbl
¢ KOHEYHOIT OAPMOHHOM IIJIOTHOCTHIO HEOOXOINMO JT00aBUTH KOHEUHBIH XUMUIECKUI
NOTEeHIHAJ KBapKa (i, K JarpaH:Kuaty. B KOHTHHyyMe 9TO OTHOCHTEIBLHO IIPOCTO
JI0CTHYB, J106aBUB TepMuH bopMbl 1,1). OJIHAKO Ha PeIIeTKe BCe He TaK IPOCTO.
JlobaBjieHne aHAJIOTUYHOIO YJjieHa K onepaTopy /lupaka MpUBOINT K PacXosiieiics
IJIOTHOCTD SHEPIUH B KOHTUHYAJJIBLHOM IIpejieJie, 4TO sIBHO HelpeeMJIeMo ¢ (pusnde-
CKOIl TOUKHM 3peHusi. BmecTo sToro crout nociaeaoBaTh ujee Xasendpara u Kapiia
B [21], rie xumuveckuii moTeHuAT BOCIPUHIMAETCST KAK BPEMEHHas! COCTABJISTIONIAST

BEKTOPHOTO 110J151. Torja BpeMeHHoi CKaIKoOOPa3HbIil WieH MMeeT CJIeIyIoNTyio hop-

My

1

5 Sneale! (1)asUa(Mabpaim + €7 (1asUj(n = Dad, 3,) (1

On BoccTanaB/iuBaeT ucxojHoe jelictBue s u = 0 u ¢ & = aplNV; Bocipo-

22
T
n3BoAuUT HpaBI/IHbeIﬁ YJIeH IJIOTHOCTH B JIMHEWHOM Iop#JiKe B au. O,ZLH&KO 9TOT

TepMUH HAPYIIAET 7Y5-3PMUTOBOCTH orlepaTopa Jlupaxa

Vs D5 = D! (2)

1 IPUBOJIAT K KOMILJIEKCHOMY (hePMUOHHOMY JIeTePMUHAHTY /IS JIefiCTBUTE b
HOTO ft. PDepMUOHHBIN OIpeIeInTeNb BXOJUT B BecoBoil Koaddunuent Bosbivana,
KOTOPBIi JIOJIZKEH OBITH I10JI0?KUTEILHBIM, 4TOObI MOXKHO ObLIO IIPOBECTH MOIE/IN-
posanne metojiom Monte-KapJsio. bouto Heckobko mjeit 0 ToMm, Kak MOJyInTb pe-
3yJILTAThl TIPU PEaJbHOM KOHEUHOM XHMHUYECKOM MoTeHImase. [IpuMepamn Takmx
METOJIOB siBJIsTiOTCsT TToBTOopHOe B3BenmuBanue [8),[9],[10], pasioxkenue Teitnopa [22],
mwiorHoctu cocrosiauit [11], [12], ucnonb3yst kanonnueckuit ancam6snb [13],[14],[15],
hOpMYTIPOBKI ¢ JIBOHiCTBEHHBIME TTepeMeHHbIMH [16],Hanepetku Jledrmerna [17] nm

ciaokuple cumysanun Jlamkesena [23).

3.2 KcTpanoJjidainus Ha KOHEYHOe [
Bwmecto IIpOoBEACHNA IIPAMOIO MOJAC/JINPOBaHNA TJId MaJIbIX IJIOTHOCTEN MOXKHO

[OJIYIUTDL PE3YJIbTAaThl C MaCCaMU CbI/ISI/ILIeCKI/IX KBapKOB IIYTEM SKCTPAIIOJIATINN. Tax
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Kak 11pu pp = 0 nepexoji sijsiercst kpoccosepoM [1] - 6], Hekoropsie Habiiojaembie
MOT'YT OBbITH ITapaMeTpPU30BaHbl aHAJIUTUYECKON (DYHKIMEH TakyKe B OKPECTHOCTU
HyJIs1. DTOT PAKT MOKHO HCIOIB30BATD, NCIOIb3Ys Pe3YJIbTATEL B HyJIe [22], [24] mn
IPU MHUMOM XHMUYECKOM MoTeHImaie [25], 9robbr HallTi (hyHKIHMIO, KOTOPAast MOZKET
OBITH HKCTPAIOJINPOBAHA HA PeasbHBIN MOJOKUTE/IbHBI XUMIIECKUN TOTEHITHAT.
st mostygennst nHGOpMAINT OT HYJIEBOT'O XUMUYECKOT'O TOTEHITUAJIA HCIIOJIb3Y FOTCSI
BBICIIINE MTPOM3BOJIHBIE (DYHKIIUU PACIIPEJIC/ICHUS JIJIsi BBIYUCICHIA KOI(DDUIMEHTOB
pazyiozkenusi Teilsiopa, KOTOpoe MOXKHO MPOJO/IKUTEL J0 KOHEYHOro fig. IlosTomy
TOT METOJI YaCTO HA3BIBAIOT MeTojoM Teitmopa.

Hpyroii BOBMOXKHOCTBIO Olpejie/ieHrs: (DYHKIUH, KOTOpasi MOXKeT ObITb IPO-
JIOJIZKEHA, JI0 KOHEYHOI'0 XUMUYECKOI'0 TIOTEHIUAJIA, SIBJISIETCA UCIOJIb30BaHUE MOJIe-
JINPOBAaHUST YNCTO MHUMOT'O XUMUUIECKOTO MOTEHIMA A, T/1e IpobieMa 3HaKa OTCyT-
crByeT. Kak 1moka3zaHo Ha pPUCYHKe , JAHHDIE MOIYT OBITH OLHCAHbl (pYHKIHE 115,
st MHIMOTO XUMUYIECKOTO MOTEHIINA A ,u23 < 0, 1 970 00JIaCTD, TJIe PE3YILTATHI
MOJICJINPOBAHUST SIBJISIOTCST JIOCTYIHBIMU. [losydeHnbie aHHble 3aTeM MOYKHO IPO-
urnpoBarh GyHKIEH, KOTOPYIO MOKHO SKCTPAIIOINPOBATD Ha (g > 0 I, cieioBa-
TeJIbHO, Ha PeasibHbII MOJIOKUTEbHBII XuMudeckuil morennuas. Ilockoabky mMasio
YTO U3BECTHO O KOHKPETHOI popMe omuchiBatomnieil (hyHKIIH, BHIOOD (DYHKITUN JIIs

CbI/ITI/IpOBaHI/IH BJIACT Ha PE3yJbTaT IIPpHU p€aJibHOM XMMMYECKOM IIOTCHIIHAJIE.



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 Caoxnble cumyadaiuu JlanxkeseHa

Omn u3 cmocoOOB MPOBEJIEHNST MOJIE/INPOBAHNSA PEIIETOK, HECMOTPS Ha MPO-
OJieMy €O 3HAKOM, KOTOPBI JOOWMICS CyIIeCTBEHHOIO IPOrpecca — 3TO CJOKHBIE
cumysiiun Jlamzkesena. B sroit pabore Oy/eT npejicTaB/ieHo JUITb KPATKOe 00bsic-
HeHue 5Toro MeToja. [loHblil HeqaBHUiT 0630p MOXKHO HalTH B [28]. DTH cumysisiium
OCHOBAHBI Ha JIAHXKEBEHOBCKOM IIPOTIECCE, IBOIIONUHN B YCJIOBHOM JIAHZKEBEHOBCKOM

BpEMEHHU, JIJIsi CO3JaHnsd KOH(PUIypalnii co ca0xKHON Mepoii. IIpu sTom mpoucxo-
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JIT KOMILIEKCOOOpA30BaHue BCeX MOJIel 1, CIe0BATE/ILHO, PACIIUPEHIE KAIIOPO-
sounoii rpynmnbl SU(3) mo SL(3,C), kotopast He SIBJIsIeTCs1 KOMIAKTHO TPYIIIOT.
DTO MOZKET HPUBECTH K TaK HA3LIBAEMBIM HeyIpaB/IsieMbIM KOH(MUIYpAIUAM, U3-32
KOTOPBIX TPAEKTOPHUs MOYKET CXOJUThCsI K HeBepHOMY pe3dysbrary [29]. Yrobbr 9B0-
JoIUst ObLIa OJIM3Ka K YHUTAPHOMY MHOTOOOPA3UIO 1, CJIEJOBATEILHO, K IPABIIb-
HOMY pe3yJIbTaTy, ObLIO PA3BUTO TaK Ha3bIBaeMOe KaJnOpoBoUuHoe oxJjazkierue [30).
Hemasmuit 0630p 110 9T0MY BOTIpocy MoxkHO Haiitu B [31]. Jaxke eciin kasmbpoBoaHOE
OXJIAZKJIeHHE, a TaKrKe aJalTUBHLI pa3Mep mara Ipu YUCJIeHHOM HHTEIrPUPOBAHIN
[32] wiu mobaprenne cuibl K 9BOJIIONNE YBEIUIHBAIOT CTAOUIBHOCTD MOJIEIUPOBa-
nug JlamzkeseHa, elle BasKHO IPOBEPUTDL NPABWJILHOCTL PE3yJIbTaTa. ITO MOXKHO
CJIeIaTh € MTOMOIIBIO PA3HBIX KPUTEPHil IIPaBUILHOCTH, KOTOPBIE CBA3aHbI C I10BEIe-

HIEM YMEHbBIMAIOMNXCA 3HAYEHNT KOHKPETHBIX Hab/Io1aeMbIx [33].

4 DddekTuBHBIE TEOPUN PEIIETOK

Monemuposanne KX /I Ha 1oJiHOI pereTke Jijist OOILIINX OAPUOHHBIX XUMI-
YECKIX MOTEHITNAJIOB He ABJISETCA BO3MOXKHDBIM Ha JIAHHBIN MOMeHT. TeM He MeHee,
HEKOTOPOE MOHUMAHKE MOYKHO TOJIYINTh U3 MOJICTUPOBaHUs 3 MEKTUBHBIX TEOPUii
Ha perieTke. B 3ToMm cirydae oOBIYHO MHTErPUPYIOTCS JIMOO (PepMUOHBI, JINOO ITPO-
CTPaHCTBEHHBbIE KaJIMOPOBOYHBIE CBS3U, UTO JIA€T TEOPHUIO, 3aBUCSILYIO0 TOJBKO OT
nerenb [lonsikoBa, cojep:Kallyio BpeMeHnnble CBA3HbIe NepeMeHHble. Bo3aMoxkHo, B
KadyecTBe BTOPOrO PacIPOCTPAHEHHOI'O BapuaHTa, HHTEIPUPOBaAHUE MPOCTPAHCTBEH-
HBIX W BPEMEHHBIX KaJNOPOBOYHBIX CBA3€il, YTO MPUBOJIUT K TEOPUU C &JPOHHDI-
MU cTereHaMu cBoOoibl. Vcnonb3oBanne 3pMeKTUBHBIX TeOPUil orpaHuvIeHbl Olpe-
JIeJIEHHBIM JINalla30HOM ITapaMeTPOB, TJie MPOsBJISETCS CHUXKEHUE cTelleHell cBoOOo-
nbl. Benn sBisteTcst BO3MOYKHBIM HAMTH MEPEKPHIBAIOIINECS JTHAA30HBI TTapAMETPOB
MEYKJTy Pa3IUIHBIMU TEOPUAME, TO MOXKHO TOJYYUTH MPEJICTABICHUE O ITHPOKOM

CIIEKTPEe ABJICHUIA.

4.1 Taxkenblit KBApKOHUIIA

Tskenblit KBApKOHUIT OTHOCUTCA K COCTOSTHUSIM MaTePUN, KOTOPble BKIIOYAIOT
B ceDs1 TsizKeJIble KBAPKU, Yallle BCero 0O9apOBaHHBIN 1 HIKHII KBapKu. B cTOJIKHO-
BEHUAX TAXKEJIbIX NOHOB IIapPbl ccHu bl; 0OBIYHO MOI'YT TOJIBKO CO34aBaTbCsdA Ha PaHHUX
CTAIUSIX CTOJIKHOBEHHSI M3-3a TPeOyeMOoro OOJIBIION0 KOJINYeCTBA SHEPIUH. DTU Ti-
KeJIbl€ CBsASaHHbIE COCTOAHUSA 3aTEM OKPYZKCHDBI KB&pK—FJ’HOOHHOfI ILJIa3MOII 1 MOI'yT

JINOO CJIMBATLCS M3-3a BBHICOKIX TEMIIEPATYP WJIN JOXKHUTDH OO 3aKaJIKH. B [IocJie JHEM
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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 Strangelets

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 MEHTPOOeXKHasT CUJIa Ha MOBEPXHOCTU 3BE3JIbI MPEBLICUIA Obl I'PABUTAIINOHHYIO
CHUJTY, 9TO TIPUBEJIO OBbI K MOTEPE MACCHI U 3aMeJIJIEHNIO BPAIeHNA 3Be3/Ibl. DTO 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-
YEHUS U3-38 OTKJIOHEHUS OT C(HepPUIECcKOl CUMMETPHH.

Ha crpannyio »kKe 3Be3/ly 9TO OorpaHUvYeHre He PacIpPOCTPAHAETCHA, TaK Kak
OHa CBgA3aHa He CUJION I'paBUTAINN, & CUJILHON CHUJION, IIO3BOJIAIONIEH eil BpallaThCsd
IpUMepHO B jJBa pasa ObicTpee. [lo cux mop myiabcapbl, MPEBLIIAIONINE TTPEETbI
JIJTsT HETPOHHBIX 3Be3/] He HAOJIIOMAINCE: CAMbI OBICTPBII 13 N3BECTHBIX ITYJILCAPOB
BpaIlaeTCsd CO CKOPOCTHIO B 641 000pOT B CEKyHJLY.

B kocmoce MOKeT MpUCyTCTBOBATH CTpPaHHas KBapKoBas MaTepus, MPUObLIB-
masi Ha 3eMJII0 BMECTe ¢ KOCMUYIECKUMU JiydaMu. Takoe KOCMUYeCKoe IPUCYTCTBHIE
MOTJIO OBITH OCTATKAMH CaMOPOJIKOB, 00pa30BaBIIMXCA B panneil Bceenenmnoit, mim
MOTJIO BO3HUKHYTBH OT CTOJTKHOBEHUs JBYX KOMITAKTHLIX OOBLEKTOB, OJINH U3 KOTO-
PBIX SBJISIETCS CTPAHHONI 3BE3/1011.

Majicen [44] yeraHOBUI OY€Hb CTPOTHE MPEJIEbl TIOTOKA JIJIST TAKOTO KOCMUIe-
CKOT'O TIPUCYTCTBUS CTPaHHON KBApKOBOI MaTepuu, UCIOJIb3Ys 3Be3/Ibl B KaUeCTBE
JIETEKTOPOB. APIyMEHT COCTOUT B TOM, UTO €CJIH MPAPOJINTE/b CBEPXHOBOI CTaJIKN-
BaeTCA ¢ KBAPKOBBIM CAMOPOJIKOM, KOTOPBIi MpobuBaeTcs K BHYTPEHHEH JacTh 3Be3-
JIbI, OHa Bce elle OYJIeT CYIIeCTBOBATD TOC/e B3PbIBa CBEPXHOBOI, B Pa3pylIeHHOM
sijipe. OKaz3aBIICh TaM, OH MOXKET WHUIIMUPOBATDH IPeBpallieHe HelTPOHHO 3Be3-
JIbl B CTpaHHy1o 3Be3,1y. HeilTpoHnHast 3Be3/1a Morjia Obl TAKKe ITOIJIOTUTH CAMOPOJIOK
KBapKa 1ocje ero poxkjaenns. CoracHo 3ToMy apryMenTy, Bce HeHTPOHHBIE 3BE3IbI
B JIECTBUTEILHOCTH JIOJIZKHBI ObITH CTPAHHBIMU 3BE3/IaMU, €CJIM MaTepus CTpaH-
HBIX KBAPKOB CTaOWIbHA (M HAYAJIBHOE KOCMUYIECKOE U300MINE CAMOPOJKOB UMEJIO

Mecto). C Apyroit CTOPOHBI, €C/TH OJMHOYHAS HEHTPOHHAST 3B€3/1a WICHTH(MUIIDYET-
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csl KaK HefTpoHHAas 3Be3J1a, CTpaHHasi KBAPKOBas MaTepusi, BEPOsiTHO, HeCTabMIbHA,

NI B Hell HEe OCTaJI0Ch CAMOPOJIKOB OT OOJIBIIIONO B3PhIBA.

7 3akJiovueHue

B sroit pabote 0ObLT cjiesian 0630p pazooii guarpamybl KX /1. s xHavuaio Obl-
JIO JTAHO KPAaTKOe OMHUCAHNEe ITPOUCXOJSIIEro MPU CTOJKHOBEHUSX TSIYKEIbIX MOHOB,
oTOM ObLIa yCTaHOB/IeHA CBA3b ¢ perteTodnoit KX/I n ObLIn paccMOTpeHbI MEeTOI0-
JIOTUN JIJIsT OOXOXKJIeHnd Tpo0JieMbl 3HAKOB. /laJiee OBLIO PAcCMOTPEHO pPEelIeTOIHOe
MOJIe/TUPOBaHme Teopril 3pHEeKTUBHOTO MO U (da30Basd JuarpaMMa, CUJIbHO B3au-
MojielicTByomell MmaTepuu. Hakonerr, ObL10 paccka3aHo 1po ¢gpeHoMen strangelets u
UX CBA3Db ¢ KOCMOJIOTHEl 1 acTpodus3nkoii. Pe3stoMupyst MOYKHO cKa3aTh, 9TO (pa3oBasd
nuarpamma KX/ pasziandaer cylecTBoBaHme KBapK-IVIIOOHHON ILJIa3Mbl B PA3JIMd-
HBbIX (pOpMAax U UMEHHO MOITOMY SIBJIAETCS U OYJIET sIBIATHCS MHTEPECHOM 00J1acThIo

JJIZ HayIHOI'O M3Yy4€HUA.
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