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LLEPH paboTaeT «step by step» |

Auteur: Onbra KOpkuHa, XKeHeBa , 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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DOy
Ponbd-Auntep Xonep ¢ 4acTbto konnangepa [M. Brice / CERN]
B MexxayHapoaHbIn )XeHCKNn aeHb ampekTtop LLEPHa npodeccop Ponbd-Antep Xonep He
TO/IbKO NO34paBaaa NpekpacHy nososmHy OpraHm3aumnm, HO U pacCKasbiBal
XKYPHaNMCTaM 0 NMPOABUXKEHUWN M1aBHOIO 3KCNepUMeHTa - 0 cCaMoM 601bLLIOM B Mupe
yCcKopuTene afleMeHTapHbIX YacTul,.

Mpodeccop Xonep 3aBepun, 4To bonbLwonm agpoHHbIN Konnangep (BAK) cson TpeTunm
3anyck nepeHec 6€3 0C/I0OXKHEHNN U Ha AAaHHbLIN MOMEHT HAaXO0OAUTCH B MPEKPACHOM
COCTOSAHUWN. TO eCTb NMOCTENEHHO pa3roHsAeTcs, 4Tobbl B CKOPOM BPEMEHM CNPOBOLMPOBaTh
noboBble CTONKHOBEHUSA ABYX MYYKOB MPOTOHOB CO CKOPOCTbIO, 6B/IM3KOM K CKOPOCTU CBETA.
Y4yeHble HaJeTCa NepenTun K peLlatoLLen pase skcnepnMmeHTa B KOHLe MapTa 1 BnepBsble
DOBECTU 3HEepruno ctaskmeawwmxca B BAKe NnpoToHOB A0 MakCcumyma - 7
Tepas3nekTpoHBobT (T3B). 3To No3BOAUT UCCNenoBaTeNIAM BOCNPOU3BECTU B
MUKPOCKOMMUYECKMX MacwTabax ycnosmsa bonbLworo B3pbiBa U, BO3MOXHO, pa3BeeT
«TYMAHHOCTU» Had (hyHOAMeHTasibHbIMU BOMPOCaMN aCcTPOPU3IUKU U PUSUKK
3/1eMeHTapHbIX YacTul. Kak obpa3oBanacbk BceneHHasa n Halwa naaHeTa, U no4YemMy OHU
co34aHbl N3 MaTepuu, a He N3 ee NMPOTUBOMOJIOXKHOCTU - aHTUMaTepun? OTKyda y Ten u
npeameToB Macca? 3 yero COCTOAT TEMHbIE SHEPrns N BeLwecTso?

HanoMHuM, 4To BonbLIOW aapOHHbLIN KONNanaep npeacrtaBnseT cobon CNOXKHYIO CUCTeMy
yCKOpUTENen n 0eTeKTOpPoB: A0 peLlatowero CTO/IKHOBEHUS /IEMEHTAPHbIE YaCTULbI
NMPOXOAST HECKOJIbKO 3TanoB «AJINTEJSIbHOIr0 NyTeLweCcTBMUA» - MOCTENeHHO Pa3roHATCS,
npuobpeTasn Bce 6osbLUYI0 SHEPrUt0. Mexxay NepBbiM yCcKoOpUTenem n «PuHaIbHbIM»
KOJIbLLOM AJINHOW 27 KNNIOMETPOB SHEPruns npoToHa yBenmymesaeTca npumepHo B 9000 pas!
«Mo3Tomy BAK Henb3sa 3anyCTUTb Cpa3y Ha NOJIHYIO MOLWHOCTb», - 06bACHAET npodeccop
Xownep. - «Ero Hy>kHO NOCTeNeHHo, Wwar 3a warom, NoAroToBUTb K OMbITaM C
NCMNoJSIb30BaHNEM MAaKCUMaJIbHON IHEPT NN,

Ha camom pgene, TOT CaMbIl 3aBETHbIN Bapbep B 7 TE€Pa3/1€KTPOHBOJIbT, O KOTOPOM
MeuyTalT UHXxeHepbl LLEPHa, B NpunBbIYHbIX HaM MaclwiTabax NoOKa)keTCc CMEeXOTBOPHbIM:
3TO 3HAaYeHMe COOTBETCTBYET IHEPrnum Urosiku, nagatoLein ¢ BbiICOThbl 2 caHTuMeTpos! Ho
TaK KaK B aJpOHHOM ycKopuTesie nogobHas sHeprusa KOHUEHTPUPYETCA Ha y4acTKe
MPOCTPAaHCTBa B AECATb TbICAY MUNIMAPL0B pa3 MeHbLLUEM, YeM UT0JIKa,
cooTBeTCTBYHOWMM 0b6pa3oM Bo3pacTaeT U ee NMNJI0OTHOCTb, OCTUrasi HEBEPOSATHO BbICOKUX
3Ha4YeHun.



o A b
YcTaHoBKa kKonnmmaTtopa bAK B ntoHe 2009 r. [© CERN]
EcTecTBEHHO, «XKOHIrIMPOBaHME» 3/IeMeHTapHbIMU YacTULaMN Ha CTOJIb BbICOKUX
ckopocTax TpebyeT 6onee 4yeM NoBbILWEHHLIX Mep 6e3onacHocTun. Nocne nHuMaeHTa B
ceHTabpe 2008 roga, Korga aneKkTpu4eckmnn paspan npobun n3onaumo KpUoreHHon
CUCTeMbl (YCTaHOBKa OXJ1a)KAeHa rnpu noMoLm Xnakoro renama oo -271C, 4tobbl NOBLICUTb
NPOBOANMOCTb CBEPXMOLLHbIX MarHnToB), BAK 6bin1 ocTaHOBNEH. B npouecce NoAroTOBKN
KO BTOPOMY U TpeTbeMy 3anyCkaM MHXeHepbl YyCOBEPLUEHCTBOBaJIM CUCTEMY MOXKAPHOM
6e3onacHocTM Konnanpepa, "Quench protection system", yctaHosus Bokpyr BAKa 2000
HOBbIX AeTeKTopoB. CuCTeMa KOHTPOJIMPYET KaKAbl BUTOK U Y4aCTOK Kosinangepa,
BOBpeMs npeaynpexaaa o6 onacHoCTW neperpesa n, Npn HeobxoaMMoCTn, NPUBOAS B
DencTBne MexaHnu3mM OCTaHOBKU YCTPOWNCTB.

«Hawy rasety.ch» 6onblwero Bcero nHTepecoBas BONPOC O COTpyAHuYecTBe Poccum ¢
LLEPHoOM, c KOTOpbIM Mbl 1 06paTUANCL K Npodeccopy Xomnepy.

Ponbg-Autep Xonep: 3ToMy coTpyaHuydectry bonee 40 net. Nepsble y4eHble n3 CCCP
npuexann B LLEPH B 1964 roay, a B 1967-M 6bI1210 3aK1t04eHO nepBoe hopMasibHoe
cornaweHme. Mbl 04eHb LLEHMM BbICOKOE Ka4yecTBO paboTbl POCCUNCKUX CreLmnaancTos,
MOCTOSAHHO COTpyAHNYaeM C MHCTUTYTOM agepHon ounsmkm um. .. bygkepa B
HoBocnbupckom Akagemropoake, ObbegnHeHHbIM NHCTUTYTOM AaepHbix iccnenoBaHuin B
OybHe, UHCTUTYTOM ®U3nKu BblCOKMX DHepruim B NPOTBUHO N C APYTUMUN HAay4HO-
nccrefoBaTeNIbCKUMN yYpexx AeHUSMN.

HI: A B KaKMX KOHKpeTHO obnacTax paboTatloT y4eHble n nHXXeHepbl 3 Poccun?

P.-I. Xonep: NpakTn4eckn Bo BCeX - pa3paboTKa HOBbIX TEXHOJIOMU, CEKTOP
«yCKOpUTENnen» N AeTeKTopoB, aHaNN3 AaHHbIX, SKCNEePUMEHTaJIbHbIN CEKTOP... 1 BO BCe
3TN chepbl BHOCAT 3HAYUTENbHbIA BKNaL. KOHKpPEeTHbIM NpuMep - Takas Ba)KHas
COCTaBAAKOWaA YCKOPUTENSA, KaK MarHUTbl. POCCUNCKME MHCTUTYThbl B 06LLLEN C/TOXKHOCTU
n3rotosmaun ana Hac 360 cBEePXMOLLHbIX MarHMUTOB.

B yckopuTene aneMeHTapHble YaCcTuULbl NOABEpranTCca 4ENCTBUIO MHOXKECTBA MAarHNTOB
CBEpPXBbICOKOWN MPOBOAMMOCTMU, KOTOPbIE Pa3roHAT UX U HanpasB/AioT N0 HY>XHON
TpaekTopun. FrpoMasHble ABYXMOJIOCHbIE MarHUTbl AJIMHON 15 MmeTpoB 1 BecoMm 35 TOHH
yOEep>XMBalOT MPOTOHbI Ha opbuTe Konbua yckopuTens. Takux marHntoB B BAKe 6onblue
BCero, a UMeHHo 1232. bonee 500 4eTbIpexnoJIOCHbLIX MAarHUTOB HaMNPaBAAKT YCKOPEHHbIe
MPOTOHbI B LLEHTP «TYHHeNA» YCKOPUTEesiA: HeNMnoCcpeACTBEHHO nepen «KoIm3nen»
3/1IeKTPOMArHUTHbIE MYyYKN POKYCUPYIOTCHA Ha YacTuuax, 4Tobbl MOAHATbL UX LWAHCHI Ha



cTonkHoBeHue. Ewe 7500 pa3niMyHbiX MarHUTOB PUKCUPYIOT MYy4YKN MPOTOHOB. Ha camomMm
hene, yCKopuTesb 3JIeMeHTapPHbIX YaCTUL, - He YTO MHOe, KaK CBepXMOLLHasa MarHUTHas
cucTteMma: 23 n3 27 KNWIOMETPOB «TYHHeNA» 3aHATbl MarHuTaMmu, KoTopble elle Ha3biBaloT
«MArHUTHbLIMWU JINH3aMN» YCKOPUTENS.

BoT Takon Kpacusbin KOMMaKTHbIM MIOOHHbIW CONIeHOUA

[© CERN]

HI: 9Tu MmarHnTbl 661K pa3paboTaHbl U CKOHCTPYMPOBaHbLI B POCCMM 1 MOTOM AOCTaBJIEHbI
B LLEPH?

P.-I. Xonep: [a, npn NnepeBo3Ke N YCTaHOBKE 060pyA0BaHNA «HALWN» COTPYAHUKN
paboTann BMecTe C pOCCUNCKMMIN CrieunanmcTamu.

HI: A MHOroO M POCCUNCKUX Y4eHbIX opumunanbHo paboTtaeT B LEPHe?

P.-O. Xonep: Okono 700-1000 nH>XeHepoB 1 nccaegoBaTenen 3aperncTpupoBaHbl Npu
OpraHusauunm Kak COTPYLHMKW, TO eCTb UMEIT AOCTYN K yckopuTenam n 6aszam gaHHbIX.
He y4nTbiBas BCeX TeX cneunaancTtoB B Poccmmn, ¢ KOTOPbIMU Mbl COTPYOHNYAEM U KOTOPbIM
3aKa3blBaeM U3roToBAEeHMe faeTanen n oTaenbHbIX Yacten npnbopos. Kpome MarHMTOB
CyLLeCcTBYeT MHOXXEeCTBO APYrnX HeobXxoAuMbIX YCTPONCTB. Hanpnumep, poCCUNCKUE YYeHble
MPUHMMaNM aKTUBHOE y4acTume B pa3paboTke BbICOKOTEMMNEPATYPHbIX CBEPXMPOBOAHNKOB
ana yckoputensa (High Temperature Superconductor), cucteMbl aHanmsa gaHHbIX (Beam
Loss Monitors)m cnctemol Bakyyma (Vacuum System for Transfer Lines). HenocpeacrseHHO
poccUnCKne cneumanncTel paboTtanm HaZ NPON3BOACTBOM KPUCTAJIJIOB AJ1 TAaKOWN Ba>KHOMN
4aCTW YCTPONCTBA, KaK KOMMNaKTHbIAN MIOOHHbLI coneHonp (CMS).

MocnegHee, KOHEYHO, Hy>XAaeTcsa B NoscHeHUU. CMS - nonnBaneHTHbIV OeTEeKTOop
3/1IeEMEHTapPHbIX YacTUL, YCTPOEHHbIN Ha Ba3e CBEpXMOLWHOro n camoro 60bLWoro B Mmpe
MarHuTa-coneHonaa (6 meTpoB B AnamMeTpe Ha 13 MeTpoB B AJIMHY). KaTyLlKa
CBEpPXBbICOKOW MPOBOAMMOCTM obpa3yeT MarHUTHoe nosie B 4 Tecna, 4to B 100 000 pas
6onblle, 4eM MarHUTHOE noJsie 3eMan. «KOMMNaKTHbIM» 3TOT KOJIOCCa/IbHbIN CONEHONA
Ha3BaJK, MOTOMY YTO OH ropa3fo MeHbLUe BCeX APYruxX, XO0THA U MowHee. A «MIOOHHbIM» -



MOTOMY YTO €ro AeTeKTOpbl OXOTATCA 3@ YaCTULaMN «MIOOHaMU», CPABHUMbIMU C
«TSHKEeNbIMU 3NeKTpoHaMu». NoeHTugpnkaumsa MiooHOB Nnomoraa 6ol y4eHbIM peLlwnTb
3araZlky Maccbl a/iIeMeHTapHbIX YacTuy, a MoXeT bbiTb, U HaBena bbl NX Ha cneg
HeynosmMoro 6o3oHa Xurrca. Ho 3To ganeko He eAMHCTBEHHas 3agava CMS,
«Y4YBCTBUTEJIbHOr0» K ThiCAY€ 3/IEMEeHTapHbIX YacTuu, cTankmeaowmxca 40 MUIIMOHOB
pa3 B cekyHAy. B npouecce akcnepumeHToB ¢ CMS y4yeHble HafeTcsa y3HaTb 6osblue o0
TEeMHON MaTepun.

KpucTannbl - 4aCTb 3/1IEKTPOMArHUTHbIX KaJIOPMMETPOB, 3aKJ/IIO4YEHHbIX B KaTyLUKe
coneHomnpa. Kaxabln Kpuctanna us sosibppamaTta CBMHLUA Mo o6beMy 3aHMMaeT He 6onblue
YalKkn Koge, 3aTo BecuT 1,5 Kr. Kpuctannbl cny>aT AN NU3MepeHns SHeprum NO3MTPOHOB,
MPOTOHOB U 3JIEKTPOHOB N MOMOraloT «MAEHTUPULMPOBATL» YacTulbl. KcTaTtu, B
KOHCTPYKLMKN OOHOIO U3 ABYX KanopuMeTpoB Bblsla NCNosb30BaHa laTyHb OT CHaps40B
BOeHHO-Mopckoro ¢gniota CCCP. Okono 800 TOHH apTUNNEPUNCKUX CHapSa0B BpeMeH
BTopoi mupoBoi BonHbI 6110 NepenaaBaeHo Ha 3aBoae B benopyccum, okono MmMHcKa.

HI: Ecnm Ha npoTsaxxeHun 40 neT LEPH nogoep)xmBaeT Takme TeCHble OTHOLWEHUSA CO
cneynannctamu n3 Poccum n ctpaH CHIM, novyemy Poccusa oo cux nop He SABJISAETCA YJ1eHOM
opraHmsauumun?

P.-. Xonep: Ecnn 4ecTHO, 9 1 caM He 3Hato (cMeeTcs). Mbl NOCTOSIHHO 0B6Cy)XAaem 3TOT
BOMPOC, HO peLleHnsa NokKa He NpuHANN. 9 Aymato, 34eCb HY)KHO Y4UTbIBaTb N (DMHAHCOBbLIN
acnekT. Beab 4neHbl LEPHa gon>XHbl MHBECTUPOBaTb B MHPPACTPYKTYpy 1 nabopaTtopun
HeMaJible LeHbrn.

HI: Bbl AymaeTe, B 3TOM OCHOBHasi npobnema?

P.-0. Xonep: MoxeT bbITb, He OCHOBHas, HO Takas npobnema ecTb.

LLEPH

CtaTbu Mo Teme
B noroHe 3a aHTUBELLLECTBOM
LIEPH pa3roHdaeT yCKOPUTEJb aApPOHOB
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