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LEPH ycTpouT MaseHbKUH « Big Bang » |

Author: Onbra KOpkuHa, XXeHeBa , 25.03.2010.

Tak HabnoaaloT 3a a1eMeHTapHbIMK YacTnikamu [© CERN]

30 mapTa, Ha rpaHuue ®paHuun n Lsenuapun, bonblLoOn afapOHHbLIM KoNnangep CTONKHET
OBa MNy4yKa 3J/IeMeHTapHbIX YacTuL, ABUMaloWMNXCA C KOCMUYECKUMUN CKOPOCTAMU. HTOo npu
3TOM MOXXET U Yero He MOXXeT NMPon30NTU, pewmnna BblIACHUTb «Hawa MNaseTa.ch».

-

Ounpektop LLEPHa Ponbd-AuTtep Xonep [HIM]
EBponenckas opraHm3aumns no aaepHbiMm nccnegosaHmam (CERN) npmnbnvxaetcs K
KJIl04EBOMY 3Tany cBoen Muccumn. B koHue MapTa bonblion aapoHHbIn Konnangep (BAK)
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pa3orpeeTcs A0 TaKOW CTEerNMeHun, 4TO CMOXKET CNPOBOLMPOBATb CTOJIKHOBEHME OBYX MYYKOB
MPOTOHOB, ABMXXYLLUMXCA B MPOTUBOMONIOXKHbIX HAaNpaBJIEHNAX C MaKCUMaJlbHOW SHEpPrunen
3,5 TepasnekTpoHBONLT (T3B). Takmum obpa3om, obuias sHeEPrmns CTOJIKHOBEHMUS
3/1eMeHTapHbIX YacTul, B 1abopaToOpPHbIX YC/I0BUAX BNepBbie 4OCTUIHET 7 T3B, 4To B Tpwu
pa3a npeBbllaeT MaKCUMabHY MOLWHOCTb aMePUKAHCKOro KoHKypeHTa LLEPHa -
Fermilab B Yukaro. A BOT A4ns bonbloro agpoHHOro Konnangepa nogobHble Lngpbl -
haneko He npegen. Noka oH paboTaeT B NOACUJIbI, HO B AaJIbHENLLEM YyYEeHbl€ NNAHNPYIOT
noBecTun 06LLYy0 SHEPrunto CTONIKHOBEHMSA NPOTOHOB A0 14 T3B 1 BOCNpOM3BECTU YCJI0BUS
Bonblworo B3pbiBa B MUKPOCKOMMYECKNX MacluTabax.

«He Tak-To NpoCTO NoAorHaTh ABa Ny4YKa NPOTOHOB OAWH K APYroMy, 4Tobbl
CMpOBOLMPOBATL CTOJIKHOBEHME. DTO BCE PABHO 4YTO BPOCUTL ABE UFOJIKUN C
MPOTUBOMOJIOXKHbIX 6eperos ATIaHTUKN TaknM ob6pa3oM, 4Tobbl OHU CTONIKHY/INCb Nocpean
OKeaHa», - cpaBHuUn CTuB Manep, anpektop LLEPHa, oTBeTCTBEHHbIN 3a ycKopuTenu. [o
OHs «Y», 30 mapTa, COTPYAHUKN opraHu3auum byayT paboTaTb C Ny4kKaMy MOLWHOCTbIO 3,5
TaB, npoBepssa Bce cncteMbl 6€30MNaCHOCTU U KOHTPONA Ha yCTaHoBKe. «BAK paboTaeT
MPeKpacHO, HO Mbl MOKa TOJIbKO BBOAWM €ro B 3KCrJyaTauuto, Tak 4TO HY>XHO NPU3HaTb,
rnepsas NoMbiTKa CNPOBOLNPOBaTb CTOJIKHOBEHUE - He Bonee YeM nonbiTKa. NMoHanobaTca B
Jly4LeM CJlyydae 4acbl, @ TO U OHW, 4TOObl CBECTU NY4YKM>», - OO BACHSAET reHepasibHbIn
anpekTop LLEPHa Ponbg-AnTtep Xonep.

HanomMHuM, 4To B nocnenHnn pas, Korga opraHusaumsa 3anyckasia nogobHyto yCTaHOBKY -
BONbLLION 3N1EeKTPOH-NO3NTPOHHLIN Kosinangep (LEP), npeplwecteeHHUK BAKa, - To nepsble
CTOJIKHOBEHMSA YacTuL, Bb1sn 3aperncTpupoBaHbl JIULLb Yepes Tpu AHSA rnocjie nepsou
nonbITKN. CTO/IKHOBEHMSA NPOTOHOB C 0buien saHeprmnen 7 TaB No3BOAAT yYEHbIM MEPENTU K
HOBOW CTaguun npoekTa - COBCTBEHHO (PU3MYECKMM NCCef0BaHNSAM NoBeaeHns
3/1IeMeHTapPHbIX YacTuL, B YC1I0BUAX, BNIM3KMM K NEepPBbIM CEKYHAAM MOCsie POXXAEHUS
BceneHHOW. He UCKIIOYEHO, YTO 3TO NOMOXXET HaNTU KJIIOYNK K MHOXKECTBY 3arafok: Kak
BO3HMKaEeT aHTUMaTepus, TEMHas SHEPrusa N YepHole Ablpbl, LENCTBUTENLHO 1N
CyllecTByeT HeBMAMMOe rnosie Xurrca, paszarmLiee MacCbl HacTuuam 1 Tenam, U 4To
NMPOM30LLI0 NPU CO34aHUN YHUBEPCYMaA.

19 mapTa BAK noctasun pekopa rno
pa3roHy Yactuy: 3,48 TaB [CERN]
EcTtecTBeHHO, urpbl LUEPHa ¢ aneMeHTapHbIMM YacTULaMN Ka)Kbl pa3 Bbl3bIBAlOT
onaceHuns obLiecTBeHHOCTU. BNaoTb 40 HaMBHLIX BOMPOCOB: a NpaBAa /i1, 4TO OMbIThI
MOryT CrpoBoOLMpPOBaTb 06pa3oBaHNE MUKPOCKOMUYECKNX YEPHbIX Ablp, B KOTOPYH 3acoceT
OKpPEeCTHOCTN XKeHeBbl, a TO 1 BClo LLBenuaputo? Kaxkabin pas nepepn ovyepenHbiM 601bLLINMM



akcnepumeHToM LLEPH paeT onpoBep)XeHns n ctapaeTcs 06bACHUTL, NoYeMy naHeTe
HWYero He yrpo>aeT M13-3a CTOJIKHOBEHUSA NPOTOHOB Ha (PPaHLY3CKO-LIBENLAPCKON
rpaHuue. A Ha canTe opraHu3aumm ecTb AeTasibHasa MHpopMaymsa 06 OTHOLEHNAX
Konnangepa c 6€30nacHOCTbLIO N OKpYyXKatloLwen cpenon. B npeansepmnm ManeHbKoOro
601bLWOro B3pbiBa Mbl PELLUNAN MOCBATUTbL B 3TU Hebe3bIHTepecHble NoAPOBHOCTN HaLLNX
YynTaTenen, nabbl OHN 3HANW, YHEro KOHKPETHO oxunpaTb 30 mapTa.

NTak, XoTuTe - BepbTe, XOTUTE - HET, HO, CornacHo cneunanncrtam LLEPHa...
- nabopaTopHble YepHble ablpbl - 6e30nacHbI:

B kocmoce 4yepHble abipbl 06pa3yoTCs, Koraa HeKOTopble 3Be3abl, ropa3no bonbliero
obbema, yem ConHue, CKMMAKTCHA NOC/e NCTOLWEHMS 3aNacoB CBOEro TEPMOSAAEPHOI0
TonnmBa. B pe3synbTaTe OrpOMHOE KOIMYECTBO BeLWeCTBa KOHLEHTPUPYETCHA Ha OYEHb
MaJsieHbKOM MPOCTPaHCTBE, rPaBUTALNOHHOE NPUTSXKEHME KOTOPOro HAaCTOJIbKO CUJIbHOE,
Y4TO HW BELLECTBO, HU U3JTyHEHME He MOryT NOKUHYTb 3Ty 06/1aCTb. 3aKOHbI FpaBuTaLunn,
OMMCaHHble Teopnen OTHOCUTENBbHOCTU SNHLITENHA, UCK/IOYAlOT BO3MOXXHOCTb
obpa3oBaHNA YepPHbIX Ablp BO BPEMSA 3KCMEPUMEHTOB B Konnangepe. Ho HekoTopble
YMO3pUTEsIbHbie TEOPUN OMPaBAbIBAOT NPEANON0XKEHMNE O BOSHUKHOBEHNN YEPHbLIX AbIP B
npouecce akcrnepnmeHToB. OQHOBPEMEHHO BCE 3TN TEOPUU NMOATBEPXKAAIOT, H4TO
nabopaTopHble YepHble Ablpbl OKaXKyTCcs 6e306MaHbIMK.

KosibLLO 13 ra3a n KOCMUYeCKOW MblJiv BOKPYT

YyepHomn Ablpbl [www.cnrs.fr]

Bo-nepBbIX, MUKPOCKOMNYECKNE YepHble Ablpbl HAKOrAa He OOCTUMHYT MaccChl TeX, 4TO
obpa3ytoTcsa B KOCMoce. Bo-BTOpbIX, YaCTULbl, CNOCOOHbIE CMPOBOLMPOBATL UX
obpa3oBaHue, Cpa3sy e pacrnafyTcs, Tak 4To y Ablp He byaeT BpeMeHu NornoTuTb
BeLleCTBO U YBEJINYNTBLCH B pa3Mepe, OHM OCTaHYTCSA MUKPOCKOMMNYeCKUMn. Hosble
YacTuubl, obpasyloLwmnecs B Koananagepe B pesysibTaTe CTO/IKHOBEHUS MPOTOHOB,
0EeNCTBUTENbHO aHAIOrNYHbl TEM, KOTOPble BO3HMKAIOT B rnpoLuecce B3aMMo4encTBuns
KOCMUNYECKUX slyqen ¢ HebeCHbIMM TenaMmun, 3Ha4YuT, Mo JIormke, cnocobHbl obpasoBaTh
YyepHble abipbl. OAHAKO, B OT/INYME OT KOCMUYECKMX YacTul, nabopaTopHblie 6yayT
OBUraTbCA ropasao measieHHee. Kpome T0oro, cam no cebe macwtab CTONIKHOBEHUN U
HOBbIX 06pa3oBaHuin B Npefenax bAKa cMeLloH B CpaBHEHNM C BCESIEHCKMMN NpoLeccaMu.



- KOCMU4eckune ay4dm Mmorian Obl 6bITb ONacHee Konna|7|,u,epa:

B BosibLLIOM aApOHHOM KoOJllangepe y4eHble BOCMNPOU3BOOAT NPUPOOHbIE (PeHOMEHbI, Kak
KOCMMUYECKMe Ny4n, C Lesibio UX AeTasibHOro nsy4vyeHmsa. KocMmyeckue ny4m coCToAT U3
4acTunl, CKOPOCTU KOTOPbIX AOCTUrAOT MHOrAa ropa3fo 60abWwmnxX 3Ha4YeHWI, YeM Te,
KOTOpble BO3MOXXHO nony4ntb B BAKe. HabnogeHns Hag peHOMeHOM NPOHUKHOBEHUSA
KOCMUNYECKUX nyvein B atMmocgepy 3emnm segytca yxe 70 net. 3a munnvapabl net
npuvpoaa CnpoBoLMpoBasia Ha NOBEPXHOCTU 3eM/IN TaKoe KOJINYeCTBO CTOJIKHOBEHUN
MeXXAy 3N1eMeHTapHbIMN YacTuuamMu, oasa 4OCTUXKEHUSA KOTOPOro noHanobuncs ool
MWJIJIMOH 3KcrepuMeHToB B LIEPHe. HecMoTpsa Ha 3T0, 3eMnsa ocTanacbk Ha MecTe. Kpome
TOro, aCTPOHOMbI HabIlOAAIOT 3@ MHOXXECTBOM APYrux niaaHeT n HebecHbIX Ten,
noaBeprarwmxcs BO34EeNCTBUIO KOCMUYECKUX lyyein. BceneHHaa npencrasiseTcs
TeaTpom 6osee fecaTn TbiCAY MUISIMAPLAOB CTOJIKHOBEHUI B CEKYHAY, MOXOXUX Ha Te, 4TO
rnonbliTaeTcsa Bocrnpounssectn LLEPH. Tak 4To onaceHns n3nnwHn: 38e34bl U ralakTUKM He
ncyesarT B pe3ysibTaTe NogobHbIX KOMIU3ZNNA.
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CoTtpyaHukam LIEPHa I'IpI/IXO}J,I/IT(-;FI cnegnTb 04HOBPEMEHHO

3a 0eCcsaTKOM 3KpaHoB... [CERN]
- NPOCTPaHCTBEHHas NycToTa He obpa3syeTcs:

CyLecTByOT NpennosioXXeHNs, 4TO HOPMaJlbHOEe COCTOSIHNE YHUBEPCYMa, B KOTOPOM Mbl
YKNBEM, - HECTabusibHOE, a OMbITbl C 3/IEMEeHTapPHbIMN YacTULAMN MOFYT CMPOBOLMPOBaTb
ero nepexon B 6osee ypaBHOBELLEHHOE COCTOAHME. B NnogobHOM BaKyyMHOM NMPOCTPaHCTBE
XKWN3Hb BO BceneHHom cTana 6bl HEBO3MOXHOW. ECTECTBEHHO, 4TO OT NoaobHown
MnepcneKkTUBbl AaXKe Yy CaMbIX YBEPEHHbIX B cebe Hay4YHbIX pabOTHUKOB O0/IKHbI BexxaTb
MypaLlKn no koxxe. OgHako ecnm BAK Mo)xeT NpneBecTn K Nog06HbLIM HapyLLeHUAM B
npupoae, 3Ha4YnT, N KOCMUYeCKne nydm Moram 6bl aTh Takom xe spdeKT. Tak Kak HU
pa3y BaKyyMHOIro MpPOCTPaHCTBa B BUAMMOM HaM KOCMOCe He 06pa30oBasioCh, HE MOXET
obpa3oBaTbCsa ero u B LLEPHe.

B npuHuwnne, nccneposaTenn yTBep>XAakT, 4To ntobble CTONKHOBEHMA YacTuy, B BAKe
HUKOrga He Npon3BenyT TakKoro KoJiM4ecTBa SHEPrumn, KoTopoe ocBoboXxgaeTcs B
pe3ysibTaTe KOJUIN3NIA KOCMUYECKNX ny4ven ¢ HebecHbiMM TenaMmun. HesaBncnmble rpynnbl
skcnepToB 1 pynna 6e3onacHocTu Npun BAK npnBoaaT BCe HOBble AOKa3aTeNbCTBa TOro,
410 MenpeH, roe HaxoauTca LLEPH, ocTaHeTcqa cTOATbL Ha MecTe.

MNMocne Toro, Kak bonbLWoON afpoOHHBIN KoNnangep cCnpaBuTCsA C CTONIKHOBEHMAMNU B 7T3B,
y4YeHble HamMmepeBatlTCA 3KCMNJlyaTUpoBaTh ero B TeyeHue 18-24 mecsues, € HebonbLwnM



«TexHn4Yeckum nepepbiBoM» B KOHUe 2010 roga.
LIEPH

CTtaTbu no Teme

B noroHe 3a aHTUBELLECTBOM

LLEPH paboTaeT «step by step»

LLIEPH pa3roHsaeT yCcKOpUTEJSb apPOHOB
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