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Bonbwon agpoHHbIN Konnangep (© CERN)

HdeTekTopbl BOMbLLLIOro aAPOHHOIro0 Kolangepa 3aukcmMpoBaan EHOMEH, KOTOPbIA MOr
O6bl HABECTU PM3NKOB Ha Cnepn KBapK-raoOHHON Naa3Mbl - 3arafgo4yHoro BeLwecTBa,
HanoJIHABLWIEro BceneHHyto B NepBble A0M CEKYHAbI MOC/IEe ee POXKAEHWNS.

I

Un nouveau phénomeéne, observé au LHC, pourrait expliquer I'état de la matiére quelques
millisecondes aprées le Big Bang. S'agit t-il du plasma de quarks-gluons, substance
énigmatique qui aurait rempli I'Univers tout au début de son existence?

CERN a l'origine de la matiere

B aToMm roay bonbwon agpoHHbIn konnangep LUEPHa He nepecTaeT npuBsiekaTb BHUMaHMe
0o0LLeCcTBEHHOCTU: CHavaNa - nepesanyck, Bbi3Baswunin 6ypro aMmoLmi, OT ornaceHnm 4o
BOCXMLLEHUS, 3aTEM - peKOpAHOe OOCTUXEHME CaMOro MOLLLHOIO YCKopuTens
3J/IeMeHTapHbIX YacTuy,. HanoMHuM, B KOHUe MapTa LUEPHY BnepBble yaasnocb pa3orHaThb
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NMPOTOHbI B KOMJlanaepe A0 CKOPOCTU, B/IN3KOM K CKOPOCTU CBETa, U CTOJIKHYTb UX C obLien
3Heprven 7 TepasneKTpoHBONbLT (T3B), paHee He AOCTUXKMMOKN B 1aboOpaTOPHbIX YCI0BUSAX.
STan, ewe Ha OAWH War NpnbN3NBLLNIA YYeHbIX K BOCCO34aHUI B MUKPOCKOMNYECKUNX
MacwTabax bonbLloOro B3pbiBa, N MPUOTKPbLIBAOLWNI ABEPb B HEU3BECTHOE COCTOAHNE
BelecTBa, NpewecTBylowee Ton MaTepuun, kKotopas opmupyeT Haw Mup. OgHaKo
YXN3Hb BO BCEMNPHO N3BECTHOM TYHHEeNe Ha (PpaHLy3CKO-LUBENLAPCKON rpaHnLLe He
yTuXasa 1 rnocsie NnepBbiX CTOJIKHOBEHNN MPOTOHOB Ha KOCMUNYECKUX CKOPOCTAX.

Ha aTon Hepnene LUIEPH cHOBa 0Ka3ancsa B LEHTPE BHUMAHMUSA - MOC/e TOro, Kak U3mnkum,
paboTalmowme Ha OAHOM M3 YCTPONCTB bosblWOro aapoHHOro Konnangepa, KoMnakTHOM
MIOOHHbIN coneHounpge (CMS), coobwmnm o CTpaHHOM (PEHOMEHEe, HUKOr4a paHee He
hunkKcmpyemMmom npm CTOIKHOBEHNM MPOTOHOB. He NCKNOYeHO, 4To Habngaembie
B3aUMOLENCTBUA MeXAY YaCTUYKaMu MOTyT HaBeCTU Ha cnel KBapK-rJItoOHHOW NJjla3Mbl -
COCTOSIHMSA, B KOTOPOM BeLLEeCcTBO, N0 TeOPUN, HaXOAWIOCb B NMepPBble MUKPOCEKYHAbI Mocne
Bonbworo B3pbiBa. BoccosaaHme KBapK-ratoOHHOM Nia3Mbl - O4Ha U3 Lenen
3KCnepumeHToB, NposoanMbix B LIEPHe, Beab HabnoaeHus 3a Hel Mornm 6bl NPosINTb CBET
Ha PopMUPOBaHNE N3BECTHbIX HAM aTOMOB N MOJIEKYI.

OKpy>KatoLlee Hac BeLWeCcTBO COCTOUT M3 aTOMOB, Afipa KOTOPbIX, B CBOIO 04epenb,
chopMMpPOBaHbI N3 MPOTOHOB N HENTPOHOB. MPOTOHbI U HENTPOHbLI 06pa30BaHbl N3 KBAPKOB,
6a30BbIX 3/IEMEHTapPHbIX YacTUL, CYLLECTBOBABLUMX Ha CaMbIX NepPBbIX CTaANSAX Pa3BUTUS
yHMBepcyMa. EcTecTBEHHO, 4TOObI N3 KBAPKOB MOJYHYUJINCh «C/I0XKHbIE» MNPOTOHbI U
HEMTPOHbI, HeobxoAMMa cuna, «NpUBA3bIBaloLLas» KBAapKMN Apyr K apyry. CBs3b
obecneymBaeT Tak Ha3blBaeMoe CUJIbHOEe B3auMOAEeNCTBNE, MEPEHOCYNKOM KOTOPOro
ABNAETCA elwe ogHa 3JIeMeHTapHasa YacTuUyKa - r1looH. XOTA CoBpeMeHHas hu3mnka
pacrosiaraeT 4OCTaTOYHbIMU CBEAEHUSAMU O CUJIbHOM B3aMOLENCTBUN, ABa BOMpOCa
OCTalOTCS HEPEeLUEHHbIMU: NEPBOHAYaibHas NPUYNHA «COMPSXKEHUA» KBapKa C M1I0OHOM U1
MexaHN3M, onpeaensoWmnin Maccy 3J1IeMeHTapHbIX YacTUYeK.

[leno B TOM, 4TO KBapK B Mpupone HEBO3MOXXHO HabntoaaTbh KakK OTAENbHYI0O HYaCTUYKY.
py60 roBops, KBAapKu «yBA3JM» B MIOOHAX N 3aKJIH0YEHbI B COCTaBHbIE 3/IeMeHTapHble
YaCTUYKN - MPOTOHbI N HENTPOHLI. KakuM 06pa3oM Npom3owsio To, 4TO B husmke
Ha3blBaeTCsH «yOep>XaHMEeM KBapKOB», HAa AaHHbIN MOMEHT OCTaeTCsa 3aragkon. Tak xe,
KakK 1 Macca BeuwlecTBa. [MPOTOHbI 1 HENTPOHbLI COCTOAT U3 TPEX KBApPKOB, HO eCc/n
CYMMUpPOBaTb MacCy 3TUX KBApPKOB, Mbl MOJIy4UM TOJIbKO 1% MacCbl NpPOTOHa UK
HenTpoHa. Kyna gesatoTcsa notepsHHble 99% mMaccbl? 9CHO O4HO: Te XXe MeXaHWU3Mbl,
KOTOpble onpenensann CIMSHNE KBapKoB C FIl0OHaMN, CMOrAn 6bl MPOACHUTL
MPONCXOXXAEHME MAacCbl N3BECTHOIO0 HaM BellecTBa.

Mo cyuwecTByloLWEN TEOPUN, B MepBble MFHOBEHMA Nocne bonbworo B3pbiBa, Npu
HeoObl4aNHO BbICOKMX TeMnepaTypax, KBAapKM 1 rOOHbI elle He Bblan CnTbl BOEAWHO, a
«MnJaBasan» B KOCMNYECKOM NpOCTpaHCcTBe cBOOOAHO, HECBA3aHHbIE APYr C APYrOM. OTO
COCTOsIHME BelleCcTBa U Ha3blBaJIOCb KBAPK-MIIOOHHOW MacCon. IOCTUXXMMO OHO TOJIbKO
npu TemnepaType okosno 2000 Mmunnmapnos rpaaycos, To ectb B 100 000 pa3 6onblue, 4eMm
TeMmnepaTypa B ueHTpe ConHua. BepoATHO, 4TO A0 TaKOW CTEMEHW HN O4HaA TO4YKa
BceneHHoM He pa3orpesasiacb C CaMOro Co3ZlaHns yHMBepcyma. Bnocnencreum, Korga
BceneHHas cTasna oCcTbiBaTb, KBAPKU U M1OOHBI ChopMmUpoBanun aapa npoTtoHoB. CerongHs
CFYCTKW NAa3Mbl MOram 6bl HAXOAUTLCA B LLEHTPE 04EHb KOMMAKTHbIX 3BE€34, HO JIyYLINN
cnocob nepeHecTuUcb Ha 13,7 MMAAnapaoB NeT Ha3af - BOCNPOU3BECTU COCTOSHME
BeLleCcTBa, C/eaytoulero 3a poxageHmem BceneHHon, B NnabopaToOpHbIX YCNOBUSIX.

Y4yeHble paccHYMTbIBAOT Ha TO, YTO BOCCO34aHME KBAapPK-rJIlOOHHOW MaccChl B KoJilangepe



rnoMorno 6l MPONNTbL CBET Ha NepBble MFTHOBEHUSA CyLeCcTBOBaHNS BceneHHon, 1,
cnepoBaTesibHO, - Ha hopMUpoOBaHME NepBMUYHOrro BewecTBa. CTONIKHOBEHUS TAXKesbIX
anep (Kak, HanpuMmep, agpa atoMa CBUHLA) C KOCMUYECKNMU CKOPOCTAMU B Koslangepe
MO3BOJIAT BOCMPON3BECTM YCN0BUNA BONbLLIOro B3pbiBa U TO COCTOSAHNE MaTepun, B KOTOPOM
OHa Haxogumnacbk cpasy nocse Hero. Apyrumm cnoBamMm - BOCCO34aTb MUKPOCKOMUYECKMEe
KanJan KBapK-raoHHON Nna3mbl U HabnoaaTb, Kak OHa NpeBpallaeTCcs B MU3BECTHOE HaM
BeLLlecTBO.

CNOXXHOCTb COCTOUT B TOM, 4TO (PM3NKN HE MOTYT HanpsaMyto HabnwaaTb CrYCTKM YacTul,
obpa3ylowmrecs B KoJsislangepe nocae CTO/IKHOBEHMA S4ep aTOMOB: AJ19 3TOro C/ay>KaT
YyBCTBUTENIbHENLLNE, pacno3HalwWwme Masenwme OTKJIOHEHNS, YCTPONCTBa-0ETEKTOPSI,
Kak CMS nnn ALICE. 'py6o roBopsi, OHW pearnpyroT Ha TPAaeKToOpMKM YaCcTuL, N NU3MeHeHns
NX SHEPrun N PUKCUPYIOT TOJIbKO OTKJIOHAOLWMECA OT HOPMbI iBNeHuns: npumepHo 100 B
CeKyHQay, eC/nn y4ecTb, 4TO B Konnangepe nponcxoamt 40 MUASIMOHOB CTOJIKHOBEHUI
MPOTOHOB B CEKYHAY.

YacTnyka, obpasyoLlancsa B pesynbTaTe CTOJIKHOBEHUSA, HecTabuibHa 1 pacnagaeTcs B
nonto cekyHabl. OQ4HaKO 3a 3TO BpeMs oHa ycneBaeT npobexxaTb N0 pa3IM4yHbIM y4acTKaM
CMS n oCcTaBUTb XapakKTepUCTUYHbIA Cref - «NOAMNNCh», NMO3BOJISAIOLLYIO ee
noeHTndunumpoBaTb. B pesynbTaTe HabnoaeHun pusmnku, paboTatowme Ha CMS,
O0BOHapy>XWnun, 4TO onpefeneHHble yribl MeXAy TPAaeKTOPUAMM YaCTUL, CUCTEMATUYECKN
MOBTOPSATCA. TO 03HAYaN0, 4HTO MexXxAy YacTuuamu, obpasyoLLnMmUCs Npu CTOJIKHOBEHUN
MPOTOHOB, CYLLECTBYIOT HEKMEe CBA3M, C CaMOro Havyana «npuTarmeatoLlime» nx apyr K
apyry. ®eHOMeH, HUKOra paHblue He HabnaaeMbi U, BO3MOXKHO, OTpaXkatoLmin
B3aMMOAENCTBUA YaCTUL, B KBAPK-rJIIOOHHOW MNJjia3Me.

Bo BcsakoMm cny4vae, Habnwgaemoe B LIEPHe aBneHne obHapy>XmBaeT HEKOE CXOACTBO C
HabnooeHnAMN, NONYYEHHBIMUM B X04€ dKCNepuMeHTa Ha yckopuTesie RHIC
BpykxenBeHCcKoW HaunoHanbHoW nabopaTtopun B 2005 rogy. B HeM, npaBaa, CTaKNBaNNCh
He MPOTOHbI, @ TAXKeNble NOHbl. AMepPUKaHCKNE hn3nkn 6bian yBepeHsbl, 4TO UM yAa0Chb
BOCCO34aTb KBApPK-rJlOOHHY0 rsa3smMy. OgHako coTpyaoHuku LULEPHa He crewaT BbiBOObI U
roToBATCA 06CYONTL NPennosioXeHns.

«Tenepb HaM OCTaeTCA NONYYNTb KaK MOXXHO BoNbLUe 3KCNepuMeHTasbHbIX OaHHbIX,
4TO06bI NpoaHanM3npoBaTb HabngaeMbI Npouecc U caenaTh NepBble Warvu B TON HOBOM
un3nke, B HOBOM YHMBEPCYME, KOTOPLIN, Bnarogaps Konnangepy, OTKpbiBaeTCa nepes
HaMu», - 06bAcHUN FBNOo ToHennun, dunsnk, pabotatowmnmn Ha CMS, peTekTope
3/1IeMeHTapHbIX YacTul Ha 6a3e cBepXMOLLHOro n camoro 60sbLWOoro B MMpe MarHuTa-
coneHomnpa. Kctatu, HEKOTOpbIe AeTasim 3TOro yCTPOMCTBa CO34aBaJIMCb POCCUNCKNMMA
cneuviannctamm. CKeNnTUYeCKn noaxoanT K Bornpocy u MNMetep bpayH-MyHUuHrep,
paboTamowmin Ha skcnepmmeHTe ALICE. Mo ero MHeHUO, HECMOTPSA Ha TO, YTO NOJy4YeHbl
CONMMAHbIe pe3ysibTaTbl, MOKa paHO FOBOPUTb O BOCCO34aHNN KBAPK-I/IIOOHHOW MNJla3Mbl,
KoTopas, KCTaTn, Moraa 6bITb (QOPMON COCTOAHUSA BELLEeCTBa B yHMBepcyMe eLle Ha bonee
paHHUX CTagusax, 0o bonbloro B3pbIBa...

DKCNepuMeHTbl y4eHble HaMepeHbl NPoAoJXKaTbk A0 KOHLA oKTABps, nocne 4yero nepenayT
K cnepfytowleMy 3Tany U CTOJIKHYT B KOJUlangepe Taxesible YacTulbl - aapa CBUHLA.
BeposTHO, 3KcnepuMeHTbl € bonee TAXeNnbIMN 3/IeMeHTaMu Mo3BoNAT Noay4YnTb 6onee
TOYHbIE pe3ysibTaTbl O MEPBUYHOM COCTOAHUN BellecTBa. HeCOMHEHHO 04HO: o4YepenHoe
OTKpbITUE Aasi0 NOBOA A1 MHOMOYUC/IeHHbIX AncKyccuin B LLEPHe n Booaywesunnio
(pn3MKOB Ha HOBbIE OMbITbl, CNOCOOHbIE MPUOTKPbLITh CEKPEeTbl TEMHON MaTepun n
npoucxoxaeHns BceneHHon.
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