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Tak BbIrnagnT bonbwon aapoHHbIN Konnangep [Keystonel]

B npownoe BockpeceHbe yyeHble CERN B o4epenHon pa3 3anycTuam bonbwon agpoHHbIN
konnangep (BAK) n B0306HOBMIN MOrOHIO 3@ HEYJIOBUMbIMU YaCTULLAMU U TEMHON
MaTepuen.

Bpemsa «4» 4 yTpa 10 MUHYT: Ha paccBeTe B BOCKpeceHbe, 28 (heBpansd, cneynanmncThbl
EBponenckom opraHmnsaunm no agepHbiM nccnegosaHmam CERN B TpeTun pa3 3anycTtuim
caMbl BObLION YCKOPUTENb YaCTuUL Ha NnaHeTe. bonbwon aapoHHbIN Konnanagep (bBAK)
TOp>XeCTBEHHO Ha4van cBoto paboTy 10 ceHTAbps 2008 rona - TeCTOBLIN 3aNyCK
TpaHCcAMpoBaJcsa B NpAMOM 3cupe KaHanoMm Euronews. Ho y)xe 4yepes Hefesnto, B
pe3ynbTaTe aBapumn, BAK Bbiwen n3 cTpos. BTopon 3anyck coCToANCS NoYTH Yyepe3 15
MecsiueB, 21 Hos6pa 2009 roga. OQHAKO yCKOpUTENb NMPUOCTaHOBUAM B Aekabpe, Ha 3ToT
pas - N0 UHULUMATUNBE NHXXEHEPOB, PELLUNBLLNX BHECTU B KOHCTPYKLUIO HEKOTOpPbIE
TexHun4yeckme nopaboTku, Npexxne 4emM UCnosib30BaTb €e Ha NOJIHY MOLWHOCTbL. B
MpoLLI0€ BOCKPECEHbE OTPEMOHTUPOBAHHbLIN N OOHOBJIEHHbIN KOJITanaep BO30OHOBWI
CBOlO paboTy No pa3roHy NpoToHOB. OQHOBPEMEHHO C FrPaHANO3HON YCTAaHOBKOW
MPOCHYINCb N ONaceHns: a He 0Bpa3ytoTCA N OT CTONIKHOBEHMSA YaCTUL, CO CKOPOCTbIO
CBeTa Ha rpaHuue Weenuapum n ®paHunun, rage Haxogutca LLEPH, YepHble abipbl,
CMocobHbIe MOrNOTUTL BCIO NNAHETY?
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Bxon B TanHcTBeHHbIN LLEPH [© Keystone]

Mpexae 4eM nyratbCsa bosblWOro agpoHHOro Koasanaepa, MoXXHO NO3HAaKOMUTBLCSA C HAM
nobanxe n pasobpaTbCs, 4TO K YEMY B 3TOM M306peTeHnn, CPaBHMMOM MO 3HAYMMOCTU C
nepBbIM MNOJIETOM YesloBEKa B KOCMOC. Ha caMoM fene, fa)ke Ha3BaHME YyCKOPUTENS He Tak
CTPALIHO, KaK ero «MasniT». Konnangep - CQ10BO XOTb M HEMPUBbIYHOE, HO POACTBEHHOE
KKONNN3NN», U MPONCXOANT OT aHMTMNCKOro «collide» - «cTankmBaTbCA». A CTaJIKUBalOTCS
B pa3paboTke LIEPHa aneMeHTapHble YacTuLbl a4pOoHbl, N3 KOTOPbIX MOCTPOEHO NOYTU BCe
M3BECTHOE HaM BellecTBO, OTCIOAA U NpuiaraTesibHOe «a4pPOHHbIN» B Ha3BaHUK
yckopuTens. YTo KacaeTcs BTOPOU XapaKTePUCTUKKN, TO Kolangep LeNCTBUTENbHO
«bonbWom» - 1 N0 pasmMepam, 1N NO MOLLHOCTU. ToNbKO NpeacTaBbTe cebe: B «TyHHene»
ANnHOM 27 KnnomeTpoB (26 659 meTpoB) B obuien cnoxHocTn 9300 CBEPXMOLLHbIX
MarHMToB ByayT pa3roHATb My4YKM NMPOTOHOB CO CKOPOCTbIO, PAaBHOW NMPaKTUYeCKMn
ckopocTu ceeTa (1m 99,99% ot Hee). Bce 310 - npu TemnepaType -271,3°C, noNy4eHHON
npu nomowm 60 TOHH Xnakoro renms. Tak 4To BAK - He To/IbKO CaMbI 6obLION
YCKOPUTENb Ha NJ1IaHeTe, HO N CaMbll 6ONbLION XONOOUITbHUK.
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KpnoreHHsle yctaHoBku [LHC © CERN]

[ONa NONHOTbI KAPTUHbI, K MOPTPETY YCKOPUTENS MOXXHO A06aBUTb elle 04HO pekopaHoe
NOCTMXXEHNEe: «TYHHesb» nog MenpaHoM, B KOTOPOM Pa3roHATCA YaCcTuubl, - caMmoe
nycToe NpocTpaHCcTBO CoNHeYHON cncTembl. YTobbl n3be)xaTb CTONKHOBEHUN HECYLLINXCSA
CO CKOPOCTbIO CBETa NPOTOHOB C YacTULAMMN ra3a, 3KCnepMMeHT NpoxoanT B
CBEPXBbLICOKOM BakyyMe. BHyTpeHHee faBneHue B Kamepax bBAKa pocTturaer

10-13 aTmocgep, 4TO B AeCATb pa3 MeHblle, 4eM Ha NOBEPXHOCTU JlyHbl! ECAn ncnbiTaHUS
nponayT yCrewHo, TPUIIMOHbI MPOTOHOB CO CKOPOCTbLIO, 6/IM3KON K CKOPOCTK CBETa,
6yayT coBepwaTb 11 245 060poTOB B CEKYHAY B KOJIbLIE YCKOPUTENS. YYEHbIE NIaHUPYIOT
MocTeneHHo NOBbIWAaTb MJIOTHOCTb Ny4YKa N ero 3Hepruo N K cepegnHe MmapTa
cnpoBoLMpoBaTh /I060BbIE CTONIKHOBEHUSA MeXAY NPOTOHaMN, ABUKYLLMMNCSA B
MPOTUBOMOJIOXKHbIX HarMpaB/eHNSAX C MaKCMMaNbHOW 3Hepruen 7 TepasneKTPoHBONLT (TaB)
Kakabin. Taknm obpa3oM, Ha (ppaHLy3CKO-LLIBENLLAPCKON rpaHnLe nponsonaeT npuMepHo
600 MMNAMOHOB CTOJIKHOBEHUW NMPOTOHOB B CeKyHAY, € obuwen sHepruen 14
TepasNeKTPOHBOJIbT.

Opyrumu cnosamu, nccnepgosatenm LEPHa Bocnpon3ssenyT bonbLion B3pbiB B
nabopaTopHbIX YCNOBUAX U C MOMOLLBLIO TMraHTCKUX MUKPOCKOMOB MOMbITAOTCA NOHATh,
4YTO NPOM30LLJIO MPUN CO3L4aHNN YHUBEPCYMA.

C NOMOLLIbIO aAPOHHOI0 Kolanaepa y4eHble PpacCYMThIBAOT NOAHAThL 3aBeCy Haj
cekpeTaMun BceneHHOW 1 OTBETUTb Ha BOMPOCHI: Kak obpa3oBanack MaTepus n
cocencTBOBaJla JIN C HEN Ha HavaslbHbIX 3Tanax aHTUMaTePUs, U3 Yero COCTOUT TeMHas
SHEPrus 1 novYemy YacTuulbl U Tena HaaeNeHbl pa3HbIMM Maccamu.

Bo30oH Xurrca «pasgaeT» Macchl

[o cnx nop octaeTcA HEMOHATHbBIM, MOYEeMYy MacChbl 3JIEMEHTAPHbIX YaCTUL, TaK CUJIbHO
pa3an4aloTcA, N 0OTKyOa BOOOLLE MoABAAEeTCHA Takoe CBOMCTBO, KakK Macca. Pn3nkun
npeanosiaratoT, 4TO MUP NPOHU3bLIBAET TakK Ha3blBaeMoe noJsie Xurrca, B pesysbraTte
B3aMMOLENCTBUA C KOTOPLIM YacTuubl 1 obpeTatoT Maccy. Kak BCe KBaHTOBbIE M0J1S, OHO
LOJIXKHO COCTOATb U3 YacTuL, KOTopble 0603Ha4Ynnn Kak «6o30Hbl Xurrca». ECnm y4yeHbiM
y[acTCs HanacTb Ha c/ief 3TUX HeyJIOBUMbIX YaCTUL, OHM CMOTryT He TOJIbKO MoATBEPANTb
rmnoTesy, HO 1 pa3obpaTbCs B Npupoae TanHCTBEHHOIO MO MHOMMM MPUYMHaM Nons,
HajensALWero ajieMeHTapHble 4YacTuLbl Pa3HbIMW 3Ha4YeHNSAMW Macc.
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"MycToe" NPOCTPaHCTBO, 3aMoJIHEHHOE NoNIeM XUITCa, MOX0XKe Ha MNASAX, MOJIHbIA AeTeNn.
YacTuua, nepecekatowan obsacTb NPOCTpaHCTBA, MOX0XKa Ha NpoAaBLLa MOPOXXEHOrO.
JeTn oKpy»XaloT TeNleXXKYy C MOPOXXeHbIM 1 3aMe/IAInT ee ABMKeHne. B pe3ynbTaTe OHa
npunobpeTaeT "mMaccy". [© B MUPE HAYKN]

N3 yero coctonT 96% BceneHHon?

Ha camom pene, Bcero 4% BewlecTBa, U3 KOTOPOro «COTKaHa» Halla rajakTuka, COCTOUT
N3 N3BECTHbIX HaM NMPOTOHOB, HENTPOHOB U 3JIEKTPOHOB. Hebonbliasa nonsa B
hopMmpoBaHNM MaccCbl BceneHHoM NpuHaaneXxuT HenTpuHo (He 6onee 0,5%). Ewe 25%
MacCbl COCTaBISeT 3arafgo4yHoe «TEMHOE BELLEeCTBO», KOTOpOoe npoasaseT cebs
rpPaBUTALNOHHBLIMN BO3OENCTBUSAMUN Ha 0OBbEKTHLI, HO HE NoAAAeTCS uccnenoBaHuUsaM. A
ocTafnbHble 70% 3aHuUMaeT ewe 6onee TanHCTBEHHAa TEMHas HEPrusa, NPMpoaa KOTopon -
O4Ha M3 CaMbIX BEJINKNX 3aragokK PU3NKN 1EMEHTAPHbIX YacTul, 1 Kocmonoruu. C
MOMOLLbIO YCTAHOBOK afipOHHOI 0 KoJilangepa ncciegosaTtesiv nonbiTaloTCa pacno3HaTb
CTPYKTYpPY TEMHOIO BewecTBa U 06HapyXNTb YacTuLbl, N3 KOTOPOro OHO MOrJio Obl
COCTOATD.
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Kyna nponaso aHTMBeLW,ecTBo?

B pe3ynbTaTe bonbworo B3pbiBa, chopMmpoBaBLLEro Hally BceneHHyto, 06pa3oBanoch He
TOJIbKO BellecTBO, HO N aHTUBeLWeCcTBO. AHTUYACTULbI - «ABONHUKN» N3BECTHbIX HaM
4acTuy, oT/MYaoWmMecs 0T HUX HEKOTOPbIMU CBONCTBaMU, B 0COBEHHOCTU, 3apsadaMu.
YacTuubl n aHTMYaCTULbI NPU BCTpeYde ApYyr C 4PYrOM B3aUMHO «@HHUTMUJIUPYIOTCA» W
npeBpaLlaloTCs B 4PpYron TUM aHeprun. Y4eHbole npeanosiaratoT, 4TO B NMepBble CEKYHAbI
rnocse bonbLoro B3pbiBa B KOCMOCE HaXxo4W/10Cb OAMHAKOBOE KOJINYeCTBO BellecTBa n
aHTuMBelecTBa. YTo Npon3oLws1o NOTOM, KyZa ucyessna 13 Halewn raslakTukKm aHTuMmaTepus,
N MoYeMy OKpY>KalLmm Hac MUp NMOCTPOEeH 13 BeLlecTBa, a He U3 ero
MPOTMBOMOJIOXKHOCTU, - HA 3TN N APYrmne BONnpoChbl MOMOryT OTBETUTb 3KCMNEPUMEHTI C
BAKowMm.

YT1o 6b110 Cpa3y nocne bonblioro B3pbiBa?

B nepBble MUAINCEKYHAbI MOC/Ie CBOEro poXAaeHus, A0 obpa3oBaHuA BelecTBa Kak
TakoBoOro, BceneHHas npeactasnsna cobor KMNy4Ymim rycCTon «KOKTenIb» N3 MHOXeCTBa
3/1eMeHTapHbIX YacTuy,. Mo MHeHUIO PU3MKOB, BNOC/IeACTBMU MHOIMME U3 3TUX YacTuy,
ncYyesnum no pasHbiM Npu4nHam. Bocnponssensa ycnosusa bosbworo B3pbiBa ¢ NOMOLLbIO
yckopuTensa 4actuu, cneumanuctel LEPHa HapeoTcsa npoaHannusmpoBaTb CrYCTOK MaTtepumn
B ee NepBMYHOM COCTOAHUN, Ha3bIBAEMOM KBapK- M1OOHHOW MNJsia3Mou.

O6pa3yloTCcs M NPU BCEX 3TUX IKCMEPUMEHTaX «1abopaTopHbIe» YepPHbIE AblpPbl, MOKaXeT
byayuiee. byaem HageeTcs, HTO OHO OKa)XeTCs CBET/bIM.

CERN

MHTepecHO 1 yBNeKaTesIbHO - 0 3arajkax Macchbl

LIEPH

CTtaTbu no Teme

B noroHe 3a aHTUBELLECTBOM
Tpunymd Hayku nnm KoHel ceeTa
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