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LLEPH BOo3BpalLlaeT BewecTBO K Hadany
Hadyan? | CERN a l'origine de la matiere

ABTop: Onbra KOpknHa, XXeHesa , 24.09.2010.

Bonbwown agpoHHbIM KoNnangep (© CERN)

JeTekTopbl BosbLWOro aapoHHOro Koslangepa 3auKcnpoBasn PeHOMEH, KOTOPbIN Mor
6bl HAaBECTU PM3NKOB Ha CNen KBapK-rAOOHHON Nna3Mbl - 3arago4yHoro BeLwecTBa,
HanoJIHsABLIEro BceneHHyto B NepBble 00MN CEKYHAbI MOC/Ie ee POXKAEHUS.

I

Un nouveau phénomene, observé au LHC, pourrait expliquer I'état de la matiere 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 >Tom roay bonbwon aapoHHbIn konnangep LUEPHa He nepecTaeT npuBsiekaTb BHUMaHMe
obuwecTBEHHOCTWN: CHavasla - Nepe3anyck, Bbi3BaBLUMN Bypro aMOUWA, OT oNnaceHnn Ao
BOCXMLLEHWUSA, 3aTeM - peKopAHOe NOCTUXKEHME CaMOro MOLLLHOIMO yCKopuTens
3/1IeMeHTapHbIX YacTuu. HanoMHUM, B KoHLe MapTa LLEPHy BnepBble yoanoch pa3orHaTtb
MPOTOHbI B KOJIJTanaepe A0 CKOPOCTU, 6IM3KOM K CKOPOCTM CBETA, U CTONKHYTb UX C obLien
SHepruen 7 TepasneKkTpoHBONbT (T3B), paHee He AOCTMXXMMON B NabopaTOPHbIX YCNOBUSAX.
dTan, ewe Ha oOAMH Wwar NpubAN3nBLLNN y4eHbIX K BOCCO3L4aHNI0 B MUKPOCKOMNYECKNX
MacwTabax bonbworo B3pbiBa, N NPUOTKPbLIBAOLWMA ABEPL B HEM3BECTHOE COCTOAHMNE
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BelLlecTBa, NpeALlecTByoLlee TON MaTepumn, KoTopas opMmupyeT Hall Mup. OgHaKo
»XN3Hb BO BCEMUPHO M3BECTHOM TYHHese Ha DpaHLy3CKO-LLIBENLLAPCKOM rpaHmLe He
yTuxaja 1 nocsie nepBbiX CTOJIKHOBEHWUIA MPOTOHOB HA KOCMUYECKNX CKOPOCTSX.

Ha sTon Hepene LEPH cHOBa oka3ascs B LeHTpe BHUMaHUSA - MocJie Toro, Kak ou3unku,
paboTatouwme Ha 0AHOM N3 YCTPOMUCTB bonblLOro agpoHHOro Koanangepa, KoMnakTHOM
MIOOHHbIN coneHounpge (CMS), coobwmnm o cTpaHHOM (DEHOMEHE, HNKOr4a paHee He
punKcMpyemom npm CTOJIKHOBEHNM MPOTOHOB. He UCKAOYeHO, 4To Habngaemble
B3aMMOLENCTBUA MeXAY YaCTUYKaMM MOTryT HaBeCTU Ha C/iefl KBapK-r/ItOOHHOW Ma3mbl -
COCTOSAAHMSA, B KOTOPOM BeLLEeCcTBO, MO TEOPUN, HaXOLUJ1I0Cb B NMepBble MUKPOCEKYHAbI Nocsie
Bonblioro B3pbiBa. Bocco3zgaHme KBapK-rjloOHHOW Mnsia3Mbl - OflHa U3 Lenen
3KCNepuMeHTOoB, NpoBoauMbix B LIEPHe, Beab HabntoaeHnsa 3a Hen mornm 6bl NposNTb CBET
Ha (hopMUpPOBaHME N3BECTHbIX HAM aTOMOB U MOJIEKYJI.

CMS - KoMNaKTHbIN MIOOHHbIV conteHouna (© CERN)
OKpy>KaloLee Hac BeLLeCcTBO COCTOUT N3 aTOMOB, iipa KOTOPbIX, B CBOKO o4epeb,
ChOpMUPOBaHbI U3 MPOTOHOB U HEMTPOHOB. NPOTOHbI U HENTPOHbLI 0Opa30BaHbl U3 KBAPKOB,
6a30BbIX 3/1IeMEHTapHbIX YacTuL, CyLLeCTBOBAaBLUMX Ha CaMbIX NEPBbIX CTaAMNSAX Pa3BUTUSA
yHuBepcyMma. EctecTBeHHO, 4TO6bl U3 KBAapPKOB MOJTYHUIINCh «CJIOXHbIE» MPOTOHbI U
HENTPOHbI, HeobxoAnMa cuna, «NpuBA3bIBalOLLAA» KBAapKU Apyr K Apyry. Ces3b
obecneymBaeT Tak Ha3blBaeMoe CUIbHOE B3aMOLeNCcTBMe, NepeHOCHNKOM KOTOPOro
ABNSAETCSA elle OfHa 3/leMeHTapHas YacTU4Ka - rI0OH. XO0Ta coBpeMeHHas punsnka
pacrnosiaraeT 4OCTaTOYHbIMN CBEAEHUAMN O CUJIbHOM B3auMOLenCcTBUK, iBa BONpoOCa
OCTalTCA HEPELUEHHbIMU: NepBOHaYvYasibHas NPUYNHa «CONpsXXeHns» KBapkKa C rJ1to0HOM 1
MexaHW3M, onpeaesiaoWwmin MacCy 31eMeHTapHbIX YaCcTUYeK.

[leno B TOM, 4TO KBapK B MpuUpone HEBO3MOXXHO HabloaaTbh KakK OTAENbHYIO YaCTUYKY.
py60 roBops, KBapKu «yBA3aAM» B FIIOOHAX N 3aKJII0YEHbI B COCTaBHbIE 3/IeMEHTapHbIe
YaCTUYKN - MPOTOHbI N HEMTPOHbI. Kaknm 06pa3om NponsoLsio To, 4To B hn3nkKe
Ha3blBaeTCS «yOep>XaHMEM KBApKOB», Ha AaHHbIN MOMEHT OCTaeTCsa 3aragkon. Tak xe,
KakK 1 Macca BewlecTBa. [MPOTOHbI 1 HENTPOHbLI COCTOAT N3 TPEX KBApPKOB, HO eC/n
CYMMMPOBaTb MacCy 3TUX KBAapPKOB, Mbl MOJIy4M TOJIbKO 1% MacCbl MPOTOHA NN
HenTpoHa. Kyaa gesatoTcsa notepsaHHble 99% Macchl? 9CHO OQHO: Te XXe MeXaHU3Mbl,
KOTOpble onpeaensisin CiMaHne KBapkos C rtooHaMn, cMornm 6bl NPOACHUTL
NMPOUCXOXXAEHNEe MacCbl N3BECTHOINO HaM BellecTBa.

Mo cyuiecTByloLLEN Teopun, B NepBble MrHOBEHUS nocsie bonblioro B3pbiBa, Npu
Heobbl4aHO BbICOKNX TEMMNEpaTypax, KBAPKWN U rOOHbI elle He Bbinn CNNTbl BOeAMHO, a
«rnjaBasn» B KOCMUYECKOM MNPOCTPaHCTBe cBOOOAHO, HECBA3AHHbIE APYr C APYrOoM. OTO



COCTOsIHME BelleCcTBa W Ha3blBaJl0Cb KBAPK-ITIIOOHHOW MacCon. IOCTUXXMMO OHO TOJIbKO
npu TemnepaType okosio 2000 Mmunnnappos rpagycos, To ectb B 100 000 pa3 6onbLue, 4eM
TeMmnepaTypa B ueHTpe CosHua. BepoATHO, 4TO 4O TaKOW CTENeHW HU O4Ha TO4YKa
BceneHHon He pa3orpesajiacb C CaMOro Co3faHna yHnsepcyma. Bnocnencreum, Korga
BceneHHas cTana oCTbiBaTb, KBAPKW U FIOOHBI chopMmnpoBann sapa npoToHoB. CerogHs
CrYCTKW Naa3mMbl MOram 6bl HAXOAUTLCA B LLEHTPE 04eHb KOMMAaKTHbIX 3B€3/, HO JIyYLUUN
cnocob nepeHecTuUCb Ha 13,7 MUNInMapaoB NeT Ha3af - BOCNPOU3BECTU COCTOSAHME
BelwecTBa, cefyoLllero 3a poxxageHnem BceneHHom, B 1abopaToOpHbIX yC/IOBUSX.

YyeHble pacCYMUTbIBAOT Ha TO, YTO BOCCO3AaHNE KBAPK-FIIOOHHOM MacChl B KoJlangepe
nomMorao 6bl MPONNTbL CBET Ha NEPBbIE MFHOBEHUS CYLLECTBOBaHUS BceneHHoN, u,
cfleqoBaTesibHO, - Ha hopMUpPOBaHME NepBUYHOro BellecTBa. CTONKHOBEHUS TSXXESbIX
sanep (Kak, HanpuMep, sapa aToMa CBMHLA) C KOCMUYECKMMU CKOPOCTAMN B KoJslangepe
No3BOJIST BOCNPOM3BECTUN YCI0BUSA BONbLLOIrO B3pbiBa U TO COCTOSAHME MATEPUN, B KOTOPOM
OHa HaxoAunack cpa3y nocse Hero. pyrnmm cJIoBaMin - BOCCO34aTb MUKPOCKONUYECKne
KanJn KBapK-rIl0OHHOW nia3Mbl U HabnoaaTh, Kak OHa NPeBpPaLLAEeTCs B U3BECTHOE HaM
BELLECTBO.

Tak BbirnaanT 3kcnepumeHT ALICE (© CERN])
CNOXHOCTb COCTOUT B TOM, YTO (PU3NKN HE MOTYT HanpsMyto HabnogaTbe CryCTKM YacTul,
obpasyloLmnecs B Kosnangepe nocne CTO/IKHOBEHUA sAep aTOMOB: AJ11 3TOro ciyxaT
YyBCTBUTESIbHENLLNE, pacno3HaLWme Manenne OTKJIOHEHUS, YCTPONCTBA-AETEKTOPbI,
kak CMS nnun ALICE. 'py6o rosops, OHM pearvpyoT Ha TPaeKTopuUn 4acTuL, U U3SMEHeHNs
UX SHEPrumn N PUKCUPYIOT TOJIbKO OTKJIOHAOLMECA OT HOPMbI iBNeHunsa: npumepHo 100 B
CeKyHAY, eC/IN y4eCTb, YTO B Kosilanaepe nponcxoauT 40 MUINIMOHOB CTOJIKHOBEHNM
NMPOTOHOB B CEKYHAY.

YacTuyka, obpa3yloLlancs B pesysibTaTe CTOJIKHOBEHUS, HeCcTabunbHa U pacnajaeTcs B
[ono cekyHAbl. OQHaKo 3a 3TO BpeMs OHa ycrnesaeT npobe)kaTb N0 pas/iNyHbIM y4acTKaM
CMS 1 0CTaBUTb XapaKTEPUCTUYHLIN CNel - «NOAMUCh», MO3BOJISIOLLYIO ee
noeHTnduumposaTb. B pesynbTaTe HabnogeHun pusmku, paboTtaowme Ha CMS,
oBbHapy>Xnnu, 4TO onpefesieHHble Yrbl MeXAy TPAaeKTOPMAMM YacTuUL, CUCTEMATUYECKN
NOBTOPAOTCA. DTO 03HaYas0, 4TO Mexay YacTuuamu, obpasyrLwmnMMNCa Npu CTONKHOBEHNN
NMPOTOHOB, CYLLECTBYIOT HEKME CBA3M, C CaMOro Havasla «nNpuTarneatoLwme» nx Apyr K
apyry. ®eHoMeH, HMKOr 4a paHblue He Habnogaembi U, BO3MOXHO, OTpaXkatoLwmi
B3aMMOLENCTBUA YacTuL, B KBAapPK-rJIlOOHHOM Mnaa3Mme.



TpaekTopum YacTuy, obpa3syowmxcsa nocne cToNkHoBeHUsA npotoHoB (© CERN)

Bo Bcsikom cnyyae, Habnwogaemoe B LLEPHe siBneHne obHapy>XmMBaeT HEKOEe CXOACTBO C
HabnooeHAMN, NONYYEHHBIMUN B X04e dKCNepuMeHTa Ha yckopuTesie RHIC
BpykxenBeHCcKoOW HaunoHanbHoW nabopaTtopun B 2005 rogy. B HeM, npaBaa, CTaKNBaNNCh
He MPOTOHbI, @ TAXKeNble NOHbl. AMePUKaAHCKNE (hn3nkn 6bian yBepeHbl, 4TO UM yAa0Chb
BOCCO34aTb KBAapPK-rJIlOOHHY0 rsa3smMy. OgHako coTpyaoHuku LULEPHa He crewaT BbiBOObI U
roToBATCA 06CYyONTL NPennosiIoXEeHNS.

«Tenepb HaM OCTaeTCA NOJYHYNUTb KaK MOXXHO 6oJibLLe 3KCNnepuMeHTaIbHbIX AAaHHbIX,
4TO6bI NpoaHanM3npoBaTb HabsgaeMbIn NpoUecc U caenaTh NepBble Warv B 3TON HOBOM
¢hmn3nke, B HOBOM YHMBEPCYME, KOTOPbLIN, Bnarogaps Konnangepy, oTKpbIBaeTCsa nepes
HaMu», - 06bAcCHUN FBNOO ToHennun, dun3nk, paboTtatowmnmn Ha CMS, npeTekTope
3/1IeMeHTapHbIX YacTuL Ha 6a3e CcBepXMOLLHOro n camoro 60sbLWoro B MMpe MarHmuTa-
conieHonpa. KctaTn, HEKOTOopble AeTaim 3TOro yCTPoMNCTBa CO34aBasInCb POCCUNCKNMU
cneuviannctamm. CKenTnyeckn noaxonnT K sornpocy u MNetep bpayH-MyHuUuHrep,
paboTatowmn Ha akcnepumeHTe ALICE. o ero MHeHUto, HECMOTPSA Ha TO, YTO MOJIyYEHbI
CONMAHbIe pe3ysibTaTbl, MOKa PaHO rOBOPUTb O BOCCO34aHNMN KBAPK-rJIIOOHHOW MNJla3Mbl,
KoTopas, KCTaTn, Moraa 6bITb (OPMON COCTOAHMSA BeLLEeCTBa B yHMBepcyMe eLle Ha bonee
paHHUX cTaamax, 0o bonbLworo B3pbiBa...

DKCNepnMeHTbl y4eHble HaMepeHbl NPoaoJKaTbk A0 KOHLA OKTABps, nocne 4yero nepenayT
K cnepytoweMy 3Tany nu CTOJIKHYT B KOJUlangepe Taxesible YacTuubl - aapa CBUHLA.
BeposATHO, aKcnepuMeHTbl € bonee TAXeNnbIMN 3/IeMeHTaMu No3BoNAT Noay4YnTb 6onee
TOYHbIe pe3ysibTaTbl O MEPBUYHOM COCTOAHUN BellecTBa. HeCOMHEHHO 04HO: o4YepenHoe
OTKpPbITUE Aasi0 NOBOA A1 MHOMOYUC/IeHHbIX Anckyccuin B LLEPHe n Booaywesunnio
(pn3MKOB Ha HOBbIE OMbITbl, CNOCOOHbIE MPUOTKPbLITE CEKPEeTbl TEMHON MaTepumn n
npoucxoxaeHns BceneHHon.
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