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LLEPH paboTaeT «step by step» |

ATop: Onbra KOpknHa, XXeHeea , 10.03.2010.

OnpekTop LLEPHa Ponbg-AunTtep Xonep (cnpasa) n ampektop LLBenuapckoro Knyba
MNpeccbl 'n MeTTaH © NG

OnpekTop EBponenckom opraHmsaunm No agepHbIM nccnegoBaHmnam npogeccop Ponbd-
OnTep Xomep paccka3sas, Kak YyBCTByeT cebs afipOHHbIN KOIJTanAep U Kakoe yyYyacTume B
aKCnepmMeHTe npuHUMatoT Poccma un ctpaHbl CHI .

XoTsa LEPH HaxoauTcsa He B Apyron ralakTuke, a COBCEM pPAAOM C XKeHeBOMn, Ha rpaHuue
LLiBenuapun n ®paHymm, WMpokasa obLwecTBEHHOCTb 3HAaeT 0 HEM NPUMEPHO CTOJIbKO Xe,
CKOJIbKO CaMu (p13MKM - O COCTaBe BellecTBa BO BceneHHon. To eCTb NnpuMmepHo 4
npoueHTa. OcTasbHble 96% B feaTtenbHocTn LLEPHa ocTaloTca o1 MUPCKOro YenoBeka
TEMHbIMU, KaK T€ MaTepus 1 saHeprus, TanHy KOTOpPbIX COTPYAHUKK EBponenckon
opraHmsauumn no SAepHbIM UccnefoBaHUAM MbITAOTCA pa3ragaTbh B CBOUX MPaHANO3HbIX
3KCMNepuMeHTax.

Mexnay TeMm, 06 akcnepumeHTax LEPH paccka3biBaeT OTKpPbITO 1 3a60TMUTCA O TOM, 4TOObI
OOHeCTn MHopMauunto B 4OCTYNHoM obbiBaTento dopme. Hanpumep, nsgaeTt Hay4vyHo-
nonynsapHble 6poLtopbl U yBJieKaTesIbHble KHUXXKN O «<HEBEPOSTHOM NyTeLlecTBUmn
NpoToHa B bonbwoM agpoHHOM Konangepe». A B 4eCTb 60nbLIMX COBbITUN, KaK 3anyck
caMoro kossangepa, ycTpameaeT npecc-koHpepeHumnn. OgHa nx HUX npoLusa B
XKEHeBCKOM npecc-kiybe 8 mapTa noj Ha3BaHMeM «HoBas 3pa OTKpbITUA 1 posib LLEPHa B
bynywem pusnkm sneMeHTapHbIX YacTuL».
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Ponbg-Auntep Xonep ¢ 4acTbto konnangepa [M. Brice / CERN]

B MexxayHapoaHbIn XXeHCKun geHb gupektop LLEPHa npodeccop Ponbdh-Autep Xonep He
TOJIbKO NO34paBsa NpekpacHyo nososmHy OpraHm3aunm, HO N pacckasbiBa
XXYPHancTam o NpoABMXXEHUN F1aBHOM0 3KCNepnuMeHTa - 0 camoM 60/1bLLIOM B Mupe
yckopuTene s3neMeHTapHbIX YacTuu,.

Mpodeccop Xonep 3aBepun, 4To bonbLon agpoHHbIn kKonnangep (BAK) cson TpeTunm
3anyck nepeHec 6e3 0CNOXXHEHNN N Ha AAaHHbIK MOMEHT HaXoOUTCS B MPEeKPacHOM
COCTOSAHMWN. TO eCTb MOCTENEHHO pa3roHAeTcs, 4Tobbl B CKOPOM BPEMEHM CMPOBOLMPOBAaTL
noboBble CTONKHOBEHMSA OBYX MYYKOB MPOTOHOB CO CKOPOCTbIO, 6/1M3KOM K CKOPOCTU CBETA.
Y4yeHble HagelTCca NepenTn K pellatoLwen gase skcnepmMmeHTa B KoOHLUEe MapTa 1 Brepsble
DOBEeCTN 3Hepruio ctankueawowmnxcsa B BAKe npoToHOB 00 MakCcuMyMma - 7
TepasnekTpoHBObT (T3B). 9T0O NO3BOUT UCCenoBaTeNsIiM BOCNPON3BECTU B
MUKPOCKOMMUYECKMX MaclwTabax ycnosmsa bonbLoro B3pbiBa 1, BO3MOXHO, pa3BeeT
«TYMaAHHOCTU» Had pyHOAMeHTasibHbIMU BOMNPOCaMM aCTPOPU3INKN U PUSNKN
3N1eMeHTapHbIX YacTuu. Kak obpa3oBanacbk BceneHHaa n Halwa naaHeTa, U Mo4YeMy OHWU
CO3[aHbl N3 MaTepunKn, a He N3 ee NPOTUBOMNOJIOXKHOCTU - aHTUMaTepun? OTKyda y Ten un
npeameToB Macca? 3 4yero COCTOAT TEeMHbIE SHEepPrus n BewecTso?

HanomMHuM, 4To BonblUoO afpOHHLIN KOoNnangep npeactaBnaseT cobom CNOXKHY CUCTEMY
yCKOpUTENnenm n AeTeKTOpOoB: 40 peLlalowero CTO/IKHOBEHUS /1IeMeHTapHble YacTuLubl
NMPOXOOSAT HECKOJIbKO 3TanoB «AJINTESIbHOMO NyTeLlecTBUA» - MOCTENEHHO Pa3roHATCS,
nprnobpeTasn Bce BonblUYO IHEPrmD. Mexay nepBbiM YCKOPUTENEM N «(PUHANBbHBIM»
KOJIbLLIOM AJINHON 27 KNJIOMETPOB HEPruns rnpoToHa yBenndmeaeTcsa npumepHo B 9000 pas!
«Mo3Tomy BAK Henb3sa 3anyCTUTb Cpa3y Ha NOJIHYI MOLWHOCTb», - 06bACHAET npodeccop
Xonep. - «Ero Hy>KHO NocTeneHHo, War 3a waromM, NoAroToBUTb K OMbITaM C
NCMOJIb30BaHMEM MaKCMMaJsibHON SHEPTrnm».

Ha camoMm pene, TOT CaMbil 3aBETHbIVM Bapbep B 7 TEPA3/IEKTPOHBOJILT, O KOTOPOM
Me4TalT uH>xeHepbl LLEPHa, B NpmBbIYHbIX HaM MacluTabax NoKa>keTcs CMeXoTBOPHbIM:
3TO 3HAYEeHMEe COOTBETCTBYET IHEPIrUM UrOJIKKU, NajatoLlen C BbICOThbl 2 caHTuMeTpos! Ho
TaK KakK B aJpOHHOM ycKopuTene nogobHaa saHeprmnsa KOHUEHTPUPYETCA Ha y4acTke
MPOCTpPaHCTBa B AECATb TbICAY MUNIMAPL0B pa3 MeHbLUEeM, YeM UTroJiKa,
cooTBeTCTBYHOWMM 06pa3oM Bo3pacTaeT M ee NJIOTHOCTb, LOCTUrasi HEBEPOSTHO BbICOKUX
3HAYeHUN.
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YcTaHoBKa KonnmmaTopa BAK B ntoHe 2009 r. [© CERN]

EcTecTBEHHO, «)XOHIrIMpoOBaHMe» 371IeMeHTapHbIMU YaCcTULAMN Ha CTOJIb BbICOKUX
cKkopocTax TpebyeT 6onee 4eM NoBbILWEHHbLIX Mep 6e3onacHocTKU. Nocne nHUMaeHTa B
ceHTAbpe 2008 ropa, Korga aneKkTpu4ecknn paspan npobun n3onaumo KpUoreHHoOn
cucTembl (yCTaHOBKa OXJlaXKgeHa npu noMoLm XXnakoro renmsa go -271C, 41obbl NOBbICUTb
MPOBOAMMOCTb CBEPXMOLLHbIX MarHMToB), BAK 6bia1 ocTaHOBNEH. B npouecce NnoaroToBKu
KO BTOPOMY N TpeTbeMy 3anyCckaM NHXXeHepbl YCOBEPLUEHCTBOBAIN CUCTEMY MNOXXAPHOWN
6e3onacHocTM Konnanpgepa, "Quench protection system", yctaHosus Bokpyr BAKa 2000
HOBbIX AeTeKTOpPoB. CMCTEMA KOHTPOIMPYET KaXKAbl BUTOK U Y4aCTOK Kosnangepa,
BOBpeMs npepynpexaas o6 onacHOCTM neperpesa u, Npy HeobxoaAnMMoCTK, NPUBOLSA B
NeNCcTBNe MexaHN3M OCTaHOBKN YCTPOMCTB.

«Hawy Ma3zeTy.ch» 6onblIero BCero MHTEpecoBas BONPOC 0 COTpyAHUYecTBe Poccum ¢



LLEPHOM, € KOTOpbIM Mbl 1 06paTUAKCh K npogeccopy Xonepy.

Ponb-Auntep Xonep: 3ToMy coTpyaHuydectry bonee 40 net. Nepsble y4eHble n3 CCCP
npuexann B LLEPH B 1964 roay, a B 1967-M 6bi1210 3ak1t04eHO NepBoe hopMasibHoe
cornaweHue. Mbl 04eHb LLeHUM BbICOKOE Ka4yecTBO paboTbl POCCUNCKUX CreLnasncTos,
MOCTOSAHHO COTPYyAHMYaeM C IHCTUTYTOM aaepHon pusmku um. I'.U. byakepa B
Hosocnbupckom Akagemroponke, O6begnHeHHbIM HCTUTYTOM AaepHbix NccnenosaHnm B
Ay6bHe, MHCTNTYTOM ®U3NKN BbICOKNX DHeprunm B NPOTBMHO U C APYTrMMN HaY4HO-
nccrienoBaTesIbCKUMN yYpex AeHUSAMN.

HI: A B KaKuUX KOHKpeTHOo obniacTsix paboTatoT yyeHble N nHXXeHepbl n3 Poccumn?

P.-0. Xonep: NMpakTn4eckn Bo BCcex - pa3paboTkKa HOBbIX TEXHOJIOININ, CEKTOP
«ycKopuTenem» n oeTeKTopoB, aHa/IM3 AaHHbIX, SKCMNepuMeHTasbHbIN CeKTOop... N BO BCe
3TU chepbl BHOCAT 3HAYUTESbHbLIA BKNaA. KOHKPETHbIN NpuMep - Takas Ba>kHas
COCTaBAAOWAN YCKOPUTENSA, KaK MarHUTbl. POCCUNCKME NHCTUTYTbI B 0OLLEN CNOXKHOCTHK
M3roToBman gns Hac 360 cBepXMOLLHbIX MAarHUTOB.

B yckopuTene aneMeHTapHble YaCTuLbl NoABEPratoTCa 4ENCTBUIO MHOXKECTBA MarHUTOB
CBEPXBbICOKOW MPOBOANMOCTU, KOTOPbIE Pa3roHAT X N HAaNpPaBAST MO HY>XHON
TpaekTopuun. FpoMagHble OBYXMNOMOCHbLIE MarHUTbl AJIMHON 15 MeTpoB 1 BeCcoM 35 TOHH
yOep>XMBalOT NMPOTOHbI Ha opbuTe Konbua yckopuTens. Takux marHntos B BAKe 6onblue
BCero, a uMeHHo 1232. bonee 500 4eTbIPEXMOJOCHBIX MAarHATOB HaNpPaBAAT YCKOPEHHbIe
MPOTOHbI B LLEHTP «TYHHENA» YCKOPUTENA: HEMOCPEACTBEHHO Nepen «KONn3nen»
3/1IEKTPOMArHUTHbIE MYyYKN POKYCUPYIOTCHA Ha YacTuuax, 4Tobbl MOAHATb UX LWWAHCHI Ha
CTosIKHOBeHMe. Ewe 7500 pa3/iM4yHbIX MarHUTOB (OUKCUPYIOT NYy4YKN NPOTOHOB. Ha camMoMm
nene, yCKopuTesb 3J1IeMeHTapHbIX YaCTUL, - He YTO MHOe, KaK CBepXMOLLHaa MarHUTHas
cuctema: 23 13 27 KWIOMETPOB «TYHHENA» 3aHATbl MAarHUTaMun, KOTOpPbIE elle Ha3biBaloT
«MarHUTHbLIMWU JINH3aMN» YCKOpUTENS.
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BoT Takon KpacmBbin KOMMNAKTHbIA MIOOHHbLIN COJIEHON,

[© CERN]

HI: 9T MarHuTbl 66111 pa3paboTaHbl U CKOHCTPYMpPOBaHbI B POCCUM 1 MOTOM O0OCTaBJIEHbI
B LLEPH?

P.-O. Xonep: Oa, Nnpn nepeBo3kKe 1N yCTaHOBKe 060pynOBaHNS «HaLWN» COTPYOAHUKMN
paboTann BMecTe ¢ pOCCUNCKUMN CneunanncTaMu.

HI: A MHOIrO M POCCUNCKUX Y4eHbIX opmunanbHo paboTaeT B LEPHe?

P.-0. Xonep: Okono 700-1000 nH>XeHepoB 1 nccrefoBaTenen 3aperucTpmupoBaHbl nNpu
OpraHusauum Kak COTPYAHMKW, TO eCTb UMEIT AOCTYN K yckopuTensam n 6aszam gaHHbIX.
He yynTbiBas BCcex Tex cneunaanctos B Poccmun, € KOTOPbIMU Mbl COTPYOHMYAEM U KOTOPbIM
3aKa3blBaeM U3roToBNEHME aeTanen n oTaenbHbIX Yacten npnbopos. Kpome MarHUTOB
CyLWecTBYEeT MHOXECTBO APYrnx HeobxoamMblX yCTPOMNCTB. Hanpumep, poCCUNCKME yYeHble
MPUHUMANN aKTUBHOE y4acTue B pa3paboTKe BbICOKOTEMMNEPATYPHbIX CBEPXMNPOBOAHUKOB
ansa yckoputens (High Temperature Superconductor), cuctemMbl aHanm3a gaHHbIX (Beam
Loss Monitors)mu cnctembl BakyyMma (Vacuum System for Transfer Lines). HenocpeacTtseHHO
poCCUNCKMe cneumanncTbl paboTanm Hag NPON3BOACTBOM KPUCTAJIJIOB A1 TaKOWN Ba>KHOM
4aCTun YCTPOMCTBA, KaKk KOMNaKTHbIN MIOOHHLIN coneHoung (CMS).



NMocnepgHee, KOHEYHO, HY)XAaeTcs B NoAcHeHU. CMS - nonnBasieHTHbIN AeTeKTop
3/lIeMEeHTapPHbIX YacTuL, YCTPOEHHbIN Ha 6a3e CBEPXMOLLHOro n camoro 60bLWOro B Mupe
MarHuTa-coneHonaa (6 meTpoB B AnamMeTpe Ha 13 MeTpoB B AJIMHY). KaTyLlKa
CBEpPXBbLICOKOW NMpoBoAMMOCTM 0bpa3lyeT MarHuTHoe nose B 4 Tecna, 41o B 100 000 pa3
B6osiblle, HEM MarHUTHOE rnoJsie 3eM/in. «KOMMaKTHbIM» 3TOT KOJIOCCaJIbHbIN CONEHOUNS,
Ha3BaJiK, MOTOMY 4YTO OH ropa3fo MeHbLUEe BCEX APYIUX, XOTH U MOLLHee. A «MIOOHHbIM» -
MOTOMY 4YTO €ro AeTEeKTOpPbl OXOTATCA 3@ YacTuULaMN «MHOOHaMWN», CPABHUMbIMU C
«TSXKENbIMU 31eKTPOHaMn». WoeHTndmnkayuma MooHoB noMoraa 6bl y4eHbIM pelnTb
3arajkKy MaccCbl 31€eMEHTapHbIX YacTul, a MoxXeT bbITb, N HaBena 6bl UX Ha cnepn
HeynosuMoro 6o3oHa Xurrca. Ho 370 faneko He eAMHCTBEHHasA 3agada CMS,
«Y4YBCTBUTENILHOIO» K ThICAYE€ 3/1IEMEHTAPHbIX YacTuu, CTankmeatowmxca 40 MUAINOHOB
pa3 B ceKyHAy. B npouecce akcnepnmMmeHToB ¢ CMS y4yeHble HagelTcs y3HaTb bonblle o
TEeMHOW MaTepuu.

KpucTasnnbl - HaCTb 3/IeKTPOMArHUTHbLIX KaJIOPUMETPOB, 3aKJ/Il0YEHHbIX B KaTyLlKe
coneHompa. Kaxabln Kpuctasna U3 BosibppamaTta CBMHLA Mo o6beMy 3aHMMaeT He 6osibLue
Yalwku Koge, 3aTo BecUT 1,5 Kr. KpucTannbl CAy>KaT 419 U3SMEPEHNA SHEPT U NO3NTPOHOB,
MPOTOHOB M 3JIEKTPOHOB U MOMOraloT «MAeHTUPNLMPOBATL» YacTuubl. KCcTaTwn, B
KOHCTPYKLWN O4HOMO N3 ABYX KaJIOPpUMeTpPOoB Obifla MCNONb30BaHa /IaTyHb OT CHapa4o0B
BOeHHO-Mopckoro ¢aiota CCCP. Okono 800 TOHH apTUNNEPUNCKUX CHapSAa0B BpeMeH
BTopon MmupoBon BOMHbI ObINIO NepennaBieHo Ha 3aBoae B benopyccum, okono MrUHCKa.

HI: Ecnnm Ha npoTsaxkeHun 40 net LEPH nopgnoep>xvBaeT Takne TeCHble OTHOLLUEeHUS Co
cneumnannctamm ns Poccum n ctpad CHIM, nodemy Poccusa o cux nop He ABMSAETCSA YJ1eHOM
opraHusauunn?

P.-0. Xonep: ECan 4eCTHO, A 1 caM He 3Hatlo (cMeeTcs). Mbl MOCTOAHHO 0B6Cy>XAaeM 3TOT
BOMPOC, HO peLleHns NokKa He NpuHAInN. 9 AymMato, 34eCb HY)XHO YY4UTbIBaTb U (PUHAHCOBbLIN
acnekT. Beab 4neHbl LEPHa 0on>KHbl MIHBECTUPOBaTb B MHPPACTPYKTYpy 1 nabopaTtopuun
HeMaJsible AeHbrn.

HI: Bbl AymaeTe, B 3TOM OCHOBHasi npobnema?

P.-O. Xonep: MoxeT bbITb, He OCHOBHas, HO Takas npobnema ecTb.

LLEPH

CtaTbu no Teme
B moroHe 3a aHTUBELWECTBOM
LIEPH pa3roHseT yckopuTeab afpOHOB
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