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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.

]

CMS - KoMNaKTHbIN MIOOHHbIN conieHoug (© CERN)

Okpy>kalollee Hac BeLwecTBO COCTOUT U3 aTOMOB, f4pa KOTOpPbLIX, B CBOK o4yepenb,
cthopMumMpoBaHbl U3 MPOTOHOB N HENTPOHOB. MPOTOHbI N HENTPOHLI 06pPa30BaHbl U3 KBAPKOB,
6a30BbIX 3/1IEMEHTAPHbIX YaCcTuUL, CYyLLEeCTBOBABLUNX Ha CaMbIX MepPBbIX CTagusax pa3BuUTuA
yHMBepcyMa. EcTecTBeHHO, 4TObObl N3 KBAPKOB MONYHYUINCH «CJIOXKHbIE» MPOTOHbI U
HEeNTPOHbI, HeobxoAnMa cuna, «NpuBA3bIBatoOLLan» KBapKn Apyr K apyry. Cesa3b
obecnevymBaeT TakK Ha3blBaeMoe CUJIbHOE B3aMOAENCTBME, MEPEHOCHNKOM KOTOPOro
ABNAETCS elle 0Ha 3/1IeMeHTapHasa YaCcTUYKa - rN1I00H. XOTSA COBPEMEHHasa hun3nka
pacnonaraeT AOCTaTOYHbIMU CBEAEHUSAMN O CUJIbLHOM B3auMOAENCTBUN, ABa BOMNpoca
OCTalOTCA HEPELUEHHbLIMUN: NMepBOHaYasibHAA NPUYMNHA «COMPSXKEHUA» KBApPKa C rIIOOHOM 1
MeXaHn3M, onpenensolmnn Maccy a1IeMeHTapHbIX YaCTUYeEK.

[eno B TOM, 4TO KBapK B NpUpoae HEBO3MOXXHO HabntoaaTh Kak OTAE/bHYIO YaCTUYKY.
Fpybo roBops, KBApPKW «yBSA3/IN» B IIIOOHAX M 3aKJIl0YEHbl B COCTaBHbIE 3/IeMEHTapHbIe
YaCTUYKWN - MPOTOHbI N HENTPOHbLI. KaknM o6pa3oM Npomn3oLuLsno To, 4To B pusmke
Ha3blBAaeTCA «yOep>XaHNEM KBApPKOB», Ha AaHHbIn MOMEHT OCTaeTCs 3aragkon. Tak xe,
KakK U Macca BellecTBa. [NPpOTOHbI U HENTPOHbI COCTOST U3 TPEX KBAPKOB, HO ec/n
CYMMMPOBATb MaccCy 3TUX KBApPKOB, Mbl MOJIy4MM TOJIbKO 1% MaccCbl NpoTOHa Uaun
HenTpoHa. Kyna aeBatoTcs noTepsiHHble 99% Macchbl? ACHO OQIHO: Te XK€ MeXaHU3Mbl,
KOTOpble onpeaensn CausiHne KBapkKoB C IIl0OHaMK, CMOraun 6bl MPOACHUTb
NPONCX0XXAEHNE MacCbl N3BECTHOIN0 HaM BellecTBa.

Mo cyuwecTBylowEen Teopun, B NepBble MFHOBEHMA nocsie bonbworo B3pbiBa, Npu
Heobbl4aMHO BbICOKMX TEMMepaTypax, KBApPKU 1 FIOOHbI eLe He Bbin CinTbl BOeAWHO, a
«MaaBanam» B KOCMU4YECKOM MPOCTPaHCTBe CBOBOAHO, HECBSA3AaHHbIE APYr C APYroM. 3TO
COCTOsIHME BelleCcTBa U Ha3blBaJIOCb KBAPK-MIIOOHHOW MacCcon. [IoOCTUXXNMO OHO TOJIbKO
npu TemnepaType okoso 2000 Mmmnnnapnos rpagycos, To ectb B 100 000 pa3 6onblue, 4eMm
TeMnepaTypa B ueHTpe ConHua. BepoATHO, 4TO 4O TaKOW CTENEeHU HN O4HaA TO4YKa
BceneHHon He pa3orpesaJsiacb C CaMOro Co3flaHus yHnsepcyma. Bnocnencrsum, Korpga
BceneHHasa cTasia oCTblBaTb, KBAPKN U I1IOOHbI ChopmMmnpoBanun aapa NnpoTtoHoB. CerogHs
CFYCTKW NAa3Mbl MOraum 6bl HAXOAUTLCA B LLEHTPE O4EHb KOMMAaKTHbIX 3BE€34, HO Y4
cnocob nepeHecTUCb Ha 13,7 MUNNMapAoB NeT Ha3af - BOCNPOU3BECTU COCTOSAHME
BeLlecTBa, c/eaytoulero 3a poxageHmem BceneHHon, B nabopaToOpHbIX YCNOBUSIX.



Y4yeHble pacCcYNTbIBAKOT Ha TO, YTO BOCCO34aHME KBAPK-IIIOOHHOM MacChl B KoNlangepe
rnoMorno 6l NPoONNTbL CBET Ha NepBble MFTHOBEHUSA CyLlecTBOBaHNS BceneHHon, 1,
cnepoBaTesibHO, - Ha hopMUpPOBaHUE NepBMUYHOrro BewecTBa. CTONIKHOBEHUS TAXesbIX
anep (Kak, Hanpumep, sapa atomMa CBMHLUA) C KOCMUYECKMMU CKOPOCTAMU B Koslangepe
MO3BOJIAT BOCMPOU3BECTM YCN0BUA BONbLLIOro B3pbiBa U TO COCTOSAHNE MaTepuun, B KOTOPOM
OHa Haxogwmnacb cpa3y nocsie Hero. [ApyrmmMmn cnoBamMm - BOCCO34aTb MUKPOCKOMNYECKNEe
KanJun KBapK-rawoHHON Nna3mbl U HabnoaaTb, Kak OHa NpeBpallaeTCcs B MU3BECTHOE HaM
BeLLlecTBO.

[x]

Tak BbirnaauT akcnepmmMmeHT ALICE (© CERN])

C/IOXKHOCTb COCTOUT B TOM, 4TO (PU3UKWN HE MOryT Hanpsamyto HabnwagaTbe CrycTky 4yacTul,
obpasyoLimecs B Kosnangepe nocne CTOJIKHOBEHUA sAep aTOMOB: AJ1 3TOr0 ciyxaT
YyBCTBUTEJIbHENLLNE, pacno3HaoLWwme Manenne OTKJIIOHEHUSA, YCTPONCTBA-AETEKTOPHI,
kak CMS nnun ALICE. T'py60 rosops, OHU pearvpyoT Ha TPaeKTopuUn 4acTuL, U U3MEeHeHNs
UX SHEPrumn N PUKCUPYIOT TOJIbKO OTKJIOHAOLWMECA OT HOPMbI iBNeHuns: npumepHo 100 B
CeKyHAY, eC/IN y4eCTb, YTO B Koslanaepe nponcxoauT 40 MUINIMOHOB CTOJIKHOBEHNM
MPOTOHOB B CEKYHAY.

YacTnyka, obpasyiouiancsa B pe3ysibTaTe CTOJIKHOBEHUSA, HeCTabusibHa 1 pacnafgaeTcs B
0010 ceKyHabl. OQHaKo 3a 3TO BpeMs OHa ycrneBaeT npobexxaTb Mo pa3MYHbIM yH4acTKaM
CMS 1 oCTaBUTb XapaKTEPUCTUYHbIA Cnel - «MNoAgnncb», MO3BOJIAOLLYIO ee
noeHtTudnymnposaTb. B pesynbTaTe HabnogeHnn pusnkn, pabotarowme Ha CMS,
0bHapyXWnn, 4To onpenesieHHbIE Yribl MeXay TPaeKToOPMAMM YacTUL, CUCTEMATUYECKN
MOBTOPSATCA. DTO 03HAYaAN0, 4TO MeXAy 4YacTuuamu, obpasyrLwmMMncs npm CTOJIKHOBEHUN
MPOTOHOB, CYLECTBYIOT HEKMe CBA3M, C CaMOro Havyasia «nNpuTArnBaloLlme» nx apyr K
apyry. ®eHoMeH, HMKOrga paHblue He HabngaeMbl U, BO3MOXXHO, OTPa>katoLni
B3aMMOLENCTBUA YaCTUL, B KBAPK-rJIlOOHHOW NJjia3Me.
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TpaekTopun YacTuy, obpa3yowmnxcsa nocne CToNkHoBeHUsa NnpotoHoB (© CERN)

Bo BcsikoMm cnyvae, Habnwaaemoe B LIEPHe aBneHne obHapy>XmMBaeT HEKOE CXOACTBO C
HabnaeHUAMN, NOJSYYEHHbIMU B X04e 3KCnepuMeHTa Ha yckopuTesne RHIC
BpykxenseHckon HaunoHanbHon nabopaTtopuum B 2005 roay. B Hem, npasaa, CTalKMBaanChb
He NPOTOHbI, @ TAXKeNble NOHbl. AMEPUKAHCKNE PU3NKN Bbl/IN YBEPEHDLI, HTO UM yAa10Cb
BOCCO34aTb KBapPK-rJlOOHHY0 nia3My. OgHako coTpyaoHuku LUEPHa He crewaT BbiBOAbI U
roToBATCA 06CYyANTL NPEeaAnoNOXKeHUS.

«Tenepb HaM OCTaEeTCA NONYHYNUTb KaK MOXXHO 6oJsiblLLe 3KCNepUMEHTaIbHbIX AAaHHbIX,
4TO0ObI NPpOaHaNn3npoBaTb HabngaeMbI NpoLEecc U caenaTh NEpBbIe Warn B 3TON HOBOM
dun3mKe, B HOBOM YHMBEPCYME, KOTOPLIN, Bnarogaps Konnangepy, oOTKpblBaeTcsa nepen
HaMu», - 06bAcHUN FBNOO ToHennun, pusnk, pabotarowmnnm Ha CMS, peTekTope
3/1eMeHTapHbIX YacTuu, Ha 6ba3ze cBepXMOLLHOro 1 camoro 60/bWOro B MMpe MarHmuTa-
coneHonpa. KctaTu, HEKOTOpbIe AeTasim 3TOro yCTPoMNCTBa CO34aBasIMCb POCCUNCKNMU
cneunannctamu. CKentTuyeckn nogxoauT K sornpocy u lNetep bpayH-MyHUKHrep,
paboTawowmin Ha skcnepmmeHTe ALICE. Mo ero MHeHU0, HECMOTPSA Ha TO, YTO NOJ1y4Y€EHbI
CONMAHbIe pe3ysbTaTbl, MOKa paHO FOBOPUTb O BOCCO34AHNN KBAPK-F/IIOOHHOW MNJla3Mbl,
KoTopas, KcTaTu, Mmorsa 6biTb YOPMON COCTOAHUSA BELLL,ECTBA B YHUBEPCYMe eLle Ha bonee
paHHUX cTaauax, 0o bonbLloro B3pbiBa...

DKCNEePUMEHTbI Y4eHble HaMepeHbl NPoA0JIXKaTb A0 KOHLA OKTA6ps, nocne 4yero nepenayT
K clleayollemMy 3Tany 1 CTONKHYT B Kolanaepe TsxXesible YacTuubl - sapa CBUHLA.
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BepoAaTHO, aKCcnepnMeHThl ¢ bonee TaKeNbIMU 3N1eMeHTaMu No3BONAT Noay4nTb 6onee
TOYHbIe pe3y/ibTaTbl O MEePBUYHOM COCTOAHMM BellecTBa. HeECOMHEeHHO 0OHO: o4yepenHoe
OTKPbITUE AaN10 MOBOA A1 MHOMOYMUCNEHHbIX AncKyccmn B LLEPHe n Booagywesuno
P13NKOB Ha HOBbIE OMbIThbl, CNOCOOHLIE MPUOTKPLITL CEKPETLI TEMHON MaTEPUN U
npouncxoxaeHnsa BceneHHon.
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