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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.

*lokpyxatoLee Hac BELWECTBO COCTOUT M3 aTOMOB, SiAPa KOTOPbIX, B CBOKO 0Yepefb,
ChOpMUPOBaAHbLI N3 MPOTOHOB U HENTPOHOB. MPOTOHbLI 1 HENTPOHLI 06pPa30BaHbl N3 KBAPKOB,
6a30BbIX 3JIEMEHTaPHbIX YaCTuL, CYLLECTBOBABLUMX HA CaMbIX MNePBbIX CTAANSX PAa3BUTUSA
yHMBepcyMa. EcTecTBeHHO, 4T0bObI N3 KBAPKOB MOJIYYUJINCH «CJI0XKHbIE» MNPOTOHbI U
HENTPOHbI, HeobxoANMa cuna, «NPUBSA3bIBatOLLAA» KBapKN ApYyr K apyry. CBs3b
obecrneymBaeT Tak Ha3blBaeMoOe CUJIbHOE B3auMOAeNCTBUE, MEPEHOCYNKOM KOTOPOro
ABNSIETCA elle 0JIHA 3/IEMeHTapHas YacTuUYKa - M100H. XOTS COBpeMeHHas pusunka
pacrosiaraeT AOCTaTOYHbIMU CBEAEHUSAMU O CUJIbHOM B3aMOLENCTBUN, Ba BOMpoca
OCTalOTCHA HepeLleHHbIMU: NepBoHaYaibHasA NPUYNHA «COMPSXKEHUA» KBAapKa C FII0OHOM U
MeXaHW3M, onpeaensoLnin Maccy 3JIeMEeHTapPHbIX YaCcTUYeK.

[eno B TOM, 4TO KBapK B Npupoae HEBO3MOXHO HabnogaTb Kak OTAENIbHYIO YaCTUYKY.
py6o roBops, KBapKu «yBA3aM» B rIIOOHAX N 3aKJIl04EHbl B COCTaBHbIE 3/IeMEHTapHbIe
YaCTUYKN - MPOTOHbI N HEMTPOHbI. Kakum 06pa3om Nponsowsio 1o, 4To B un3nke
Ha3blBaeTCsH «yfep)XaHMeM KBapKOoB», HAa AaHHbI MOMEHT OCTaeTCsa 3aragkoun. Tak xe,
Kak 1 Macca BewlecTBa. [MPOTOHbI 1 HENTPOHbLI COCTOAT U3 TPEX KBAPKOB, HO eC/in
CYMMUPOBaTb MAaccCy 3TUX KBApPKOB, Mbl MOJy4UM TOJIbKO 1% MacCbl MPOTOHA NN
HenTpoHa. Kyaa aesatoTcs notepsHHble 99% Macchl? ACHO OQHO: Te Xe MexXaHU3Mbl,
KOTOpble onpenensanmn CIMSHNE KBapKoB C MIl0OHaMN, CMOran 6bl MPOACHUTb
NMPOUCXoXXAeHNe MacCbl N3BECTHOINO HaM BellecTBa.

Mo cyuwecTByloWEen Teopun, B NepBble MrHOBEHMA nocse bonbworo B3pbiBa, Npu
Heobbl4aMHO BbICOKMX TEMMepaTypax, KBApKU 1 FIOOHbI eLe He Bbin CnTbl BOeAUHO, a
«MaaBanm» B KOCMU4YECKOM MPOCTpPaHCTBe CBOBOAHO, HECBSA3aHHbIE APYr C APYroM. 3TO
COCTOSIHME BellecTBa M Ha3blBaJlOCb KBAPK-IJIIOOHHOM Maccon. [OCTUXXMMO OHO TOJIbKO
npu TemnepaType okosio 2000 Mmunnnapnos rpagycos, To ectb B 100 000 pa3 6onblue, 4eMm
TeMmnepaTypa B ueHTpe CosHua. BepoATHO, 4TO A0 TaKOW CTENeHW HN 04Ha TO4YKa
BceneHHon He pa3orpesaJsiacb C CaMOro Co3flaHns yHnBepcyma. Bnocnencreum, Korpga
BceneHHasa cTasia OCTblBaTb, KBAPKN U I1IOOHbI ChopMmnpoBanun saapa NnpoTtoHoB. CerogHs
CFYCTKW NAa3Mbl MOram 6bl HAXOAUTLCA B LLEHTPE O4EHb KOMMAaKTHbIX 3BE€34, HO JIyYLINN
cnocob nepeHecTUCb Ha 13,7 MUNAnMapAoB NeT Ha3aj - BOCNPOU3BECTU COCTOSAHME
BellecTBa, cseaytouero 3a poxageHmem BceneHHon, B nabopaToOpHbIX YCNOBUSIX.

Y4yeHsble PaCCHUTbLIBAOT Ha TO, 4HTO BOCCO3a4aHNe KBapK-FJ'IlOOHHOIZ MacCCbl B Konna|7u:|,epe



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.

[*lcnoxHocTb cocTouT B TOM, 4TO PU3MKN He MOryT Hanpsamyto HabnwaaTb CrycTku
YacTuu, obpasyroLlimnecs B Koanangepe nocae CToONKHOBEHNA aAep aTOMOB: A/ 3TOro
C/Iy>KaT YyBCTBUTEJIbHENLLUME, paCnO3HaloWmMe Manenwme oTKIOHEHUS, YCTPOUCTBa-
neTekTopbl, Kak CMS nnun ALICE. I'pybo rosops, oHM pearupytoT Ha TPaeKTopum YacTuy, un
N3MEHEHMNA UX SHEPTUN U PUKCUPYIOT TOJIbKO OTKJIOHAKOLWMECA OT HOPMbI ABJIEHUNS:
npumepHo 100 B ceKyHAY, €C/n y4eCTb, YTO B Koslangepe nponcxoamT 40 MUASIMOHOB
CTOJIKHOBEHUIN NPOTOHOB B CEKYHAY.

YacTun4ka, obpa3ylolasncs B pe3ysbTaTe CTOJIKHOBEHUSA, HeCcTabunbHa 1 pacnagaeTcs B
0010 cekyHabl. OQHAKOo 3a 3TO BpeMS OHa ycrneBaeT npobexxaTb Mo pa3IMYHbIM yH4acTKaM
CMS 1 oCTaBUTb XapaKTEPUCTUYHbIA Cnel - «MNoAnNnCb», MO3BOJIAIOLLYIO ee
noeHTudnymnposaTb. B pesynbTaTe HabnogeHnn gusnkn, pabotarowme Ha CMS,
obHapyXXWnun, 4To onpepesieHHbIE Yribl MeXay TPaeKToOPUAMM YacTUL, CUCTEMATUNYECKN
MOBTOPATCA. DTO 03HAYaN0, 4HTO MeXay 4YacTuuamu, obpasyLwmMMncs npm CTOJIKHOBEHUN
MPOTOHOB, CYLEeCTBYIOT HEeKMe CBA3M, C CaMOro Havasia «npuTAarnBaoLme» nx apyr K
apyry. ®eHOMeH, HUKOrga paHblue He HabngaeMbl U, BO3MOXXHO, OTPa>katoLni
B3aMMOLENCTBUA YaCTUL, B KBAPK-rJIIOOHHOW NJja3Me.

*|Bo Bcsikom cnyvae, Habnwagaemoe B LIEPHe aBneHne obHapy>XmBaeT HEKOe CXOACTBO C
HabnaeHUAMN, NOJSIYYEHHbIMU B X04e 3KCnepuMeHTa Ha yckopuTesne RHIC
BpykxenseHckon HaunoHanbHon nabopaTtopuum B 2005 roay. B Hem, npasaa, cCTalKkmMBaanChb
He NPOTOHbI, @ TAXKeNble NOHbl. AMEPUKAHCKNE PU3NKN BblIN yBEPEHDLI, HTO UM yAA10Ch
BOCCO34aTb KBapK-rJtOOHHY0 nia3My. OgHako coTpyaoHuku LUEPHa He cnewaT BbiBOObI U
roToBATCA 06CYyANTL NPEeaAnoNoXKeHUs.

«Tenepb HaM OCTaeTCA NONYHYNTb KaK MOXXHO 6oJsiblLLe 3KCNepUMeEHTaIbHbIX AaHHbIX,
4TO0ObI NMPpOaHaNn3npoBaTb HabnogaeMbI NMpoLEeCcC U caenaTh NEpBbIe Warn B 3ToN HOBOM
dun3mKe, B HOBOM YHMBEPCYME, KOTOPLIN, Bnarogaps Konnangepy, OTKpblBaeTcsa nepen
HaMu», - 06bAcHUN FBNAO ToHennun, pusnk, pabotarowmnn Ha CMS, peTekTope
3/1eMeHTapHbIX YacTuu, Ha 6ba3ze cBepXMOLWHOro n camoro 601bWOro B MMpe MarHuTa-
coneHonpa. KctaTu, HEKOTOpble AeTasim 3TOro yCTPoMNCTBa CO34aBasIMCb POCCUNCKNMU
cneunannctamu. CKentTuyeckn nogxoauT K sonpocy u lNetep bpayH-MyHUKHrep,
paboTawowmin Ha skcnepmmeHTe ALICE. Mo ero MHeHU0, HECMOTPSA Ha TO, YTO MNOJy4Y€EHbI
CONMAHbIe pe3ysbTaTbl, MOKa paHO FOBOPUTb O BOCCO3AAHNN KBAPK-FIIOOHHOW MNJ1a3Mbl,
KoTopas, KCcTaTu, Mmorsa 6biTb YOPMON COCTOAHUSA BELLECTBa B YHUBEPCYMe elle Ha bonee
paHHUX cTaanax, 0o bonbLioro B3pbiBa...

DKCNepuMeHTbl y4eHble HaMepeHbl NPOAOJIKaTb 40 KOHLA OKTAOpSA, nocne 4yero nepengyT
K crnefytowemy 3Tany v CTONIKHYT B KoJIJlangepe TsaXeble 4acTuubl - agpa CBUHLA.
BeposTHO, aKCnepuMeHTbl € 6bonee TAXXenbiMnN 3/IEMEHTaMM MO3BONAT Noay4nTb 6onee
TOYHbIe pe3ysibTaTbl O NEPBUYHOM COCTOSAHUM BellecTBa. HECOMHEHHO 04HO: o4YepeaHoe
OTKPbITUE AaN0 NoBO4 AN MHOIMOYMNCNEHHbLIX AncKyccmn B LLEPHe n Booaywesuno
(P13MKOB Ha HOBbIE OMbITbl, CNOCOBHbIE MPUOTKPLITL CEKPETLI TEMHOW MaTEPUN 1
MPONCXoXaeHnsa BceneHHoORN.
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