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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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=B MexXxayHapoaHbIN XXeHCKUA aeHb anpektTop LLEPHa npodeccop Ponbd-Outep Xonep He
TOJIbKO MO34paBasfa NpeKpacHyo NosoBnHy OpraHusaunm, HO U pacCkasbiBas
XXYPHancTam o NpoABMXXEHUN F1aBHOM0 3KCNepnuMeHTa - 0 camoM 60s1bLLIOM B MUpe
yCKopuTene afieMeHTapHbIX YacTuL,.

Mpodeccop Xonep 3aBepun, 4To bonbwonm agpoHHbIN Konnangep (BAK) cson TpeTum
3anyck nepeHec 6e3 0CN0XXHEHNI N Ha AaHHbIA MOMEHT HaXoOUTCS B MPEKPacHOM
COCTOSAHMWN. TO eCTb MOCTENEHHO pa3roHAeTcs, 4Tobbl B CKOPOM BPEMEHM CMPOBOLMPOBAaTH
noboBble CTONKHOBEHUSA ABYX MYYKOB MPOTOHOB CO CKOPOCTbIO, 6/1M3KOM K CKOPOCTN CBETA.
Y4yeHble HaJeTCsa NepenTn K pellatoLLen pase skcnepnMmeHTa B KOHLe MapTa U BNepBble
AO0BECTWN 3HEepPruto cTasakmsawwmxca B bBAKe npoToHoB O MakCcMMymMma - 7
TepasneKTPOoHBOJILT (T3B). 3T0 NO3BOAUT NccnenoBaTesisiM BOCNPOU3BECTU B
MUKPOCKOMMYecknx MacwTabax ycnosna bonblioro B3pbiBa U, BO3MOXHO, pa3BeeT
«TYMaHHOCTU» HaZ (hyHOaMeHTasibHbIMU BOMPOCaMN aCcTPOPU3IUKU U (PU3BUKK
3N1eMeHTapHbIX YacTuu. Kak obpa3oBanacbk BceneHHasa n Halwa naaHeTa, U Mo4YeMy OHU
Co3ZaHbl N3 MaTepuu, a He N3 ee NMPOTUBOMOJIOXKHOCTU - aHTUMaTepun? OTKyda y Ten u
npeameToB Macca? 3 4yero COCTOAT TeMHbIe 3Heprus u sewecTso?

HanoMHuM, 4To BonbLIOW aApPOHHbLIN KONNanaep npeactaBnseT cobon CNOXKHYI CUCTeMY
ycKopuTenen n 4eTeKToOpoB: A0 pelalwero CTOJIKHOBEHUSA 3/1IeMEHTapHbIe YacTuubl
NPOXOAST HECKOJIbKO 3TanoB «AJIMTEsSIbHOIro NyTeLeCcTBMUA» - MOCTENEeHHO Pa3roHATCS,
nprnobpeTasn Bce BonbLUYO 3HEPrm0. Mexxay nepBbiM yCKOpUTeneM N «PUHaNbHbIM»
KOJIbLLOM AJINHON 27 KNJIOMETPOB HEPruns npoToHa yBenndmeaeTcsa npumepHo B 9000 pas!
«[MoaTomy BAK Hesnb35 3anyCcTUTb Cpa3y Ha MOJIHYK MOWHOCTbL», - 06bsACHAET npodeccop
Xownep. - «<Ero Hy>kHO NOCTENeHHO, War 3a warom, NogroToBUTb K OMblTaM C
MCMNoJIb30BaHNEM MaKCUMaJIbHON IHEPTrnm».

Ha camoMm pene, TOT CaMbil 3aBETHbIM Bapbep B 7 TE€Pa3/IEKTPOHBOJILT, O KOTOPOM
Me4yTalT nH>xeHepbl LLEPHa, B NpmBbIYHbIX HAaM MacluTabax NoKa>keTcs CMeXOTBOPHbIM:
3TO 3Ha4YeHMe COOTBETCTBYET SHEPrMn UTOJIKN, Nafatouen C BbiCOTbl 2 caHTuMeTpoB! Ho
TaK KakK B aJpOHHOM ycKopuTene nofobHaa saHeprusa KoOHUEeHTPUPYeTCsa Ha y4acTke
MPOCTPaHCTBa B AECATb TbICAY MUNIMAPL0B pa3 MEHbLLUEM, YEM UT0JIKa,
cooTBeTCTBYHOWMM 06pa3oM Bo3pacTaeT M ee NMNJIOTHOCTb, LOCTUrasi HEBEPOSATHO BbICOKUX
3HAYeHUN.

*[EcTecTBEHHO, «KOHIMMpOBaHUE» IEMEHTAPHBLIMU YaCTULAMUN Ha CTOJIb BbICOKUX
cKopocTax TpebyeT 6osee 4yeM NoBbIWEHHbLIX Mep 6e3onacHocTKU. Nocne nHUMaeHTa B
ceHTs6pe 2008 roga, KOraa 3/71IeKTPUYECKUA pa3pan Npobua n3oasaumo KpMoreHHom
cucTembl (yCTaHOBKa OXJla>KaeHa npu noMoLmn XXnakoro renmsa go -271C, 4tobbl NOBbICUTb
MPOBOAMMOCTb CBEPXMOLLHbIX MarHnToB), BAK 6bi1a1 0CcTaHOBNEH. B npouecce noaroToBKu
KO BTOPOMY U TpeTbeMy 3anyckaM NHXXeHepbl YCOBEPLUEHCTBOBAIN CUCTEMY MOXXAPHOWN
be3sonacHocTu Konnangepa, "Quench protection system", yctaHosms Bokpyr bBAKa 2000
HOBbIX AeTeKTOopoB. CMCTEMaA KOHTPOJIMPYET KaKAbl BUTOK U Y4aCTOK Kosinangepa,
BOBpeMs npeaynpexgas o6 onacHoCTM neperpesa n, npn HeobxoaMmMocCTn, NpnBOAS B
NencTBMe MexaHu3M OCTaHOBKW YCTPONCTB.

«Hawy Masety.ch» 6onbliero Bcero HTepecosa’s BONPOC 0 COTpyAHuYecTBe Poccumn ¢
LLEPHOM, € KOTOpbIM Mbl 1 06paTUANCE K rMpogeccopy Xonepy.

Ponbg-Auntep Xonep: 3ToMy coTpyaHunydectry bosnee 40 net. Nepsble y4eHble n3 CCCP
npuexann B LLEPH B 1964 roay, a B 1967-M 6bi1210 3aK1t04eHO NepBoe hopMasibHoe



cornaweHue. Mol o4eHb LLeHUM BbICOKOEe KavyecTBO paboTbl POCCUNCKMX CNeLnanncTos,
NMOCTOSAHHO COTPYyAHMYaeM C IHCTUTYTOM afaepHon pusuku um. I'.U. byakepa B
HoBocnbumnpckom Akagemropoake, O6begnHeHHbIM HCTUTYTOM AaepHbix NccnenosaHunm B
OybHe, NHCTUTYTOM ®un3nkm Beicoknx dHeprum B NMpoTBMHO N C APYrUMN HAYYHO-
nccnenoBaTesibCKUMU yYpexx oeHUAaAMN.

HI: A B KaKMX KOHKpeTHO obnacTax paboTaloT y4eHble U nHXXeHepbl U3 Poccun?

P.-I. Xonep: NpakTnyeckn Bo BCeX - pa3paboTka HOBbIX TEXHOJIOMM, CEKTOP
«yCKopuTenen» U AeTeKTopoB, aHaNN3 AaHHbIX, SKCNepuMeHTallbHbIN CeKTOop... 1 BO BCe
3TN Chepbl BHOCAT 3HAYUTENbHbIN BKAaL. KOHKPETHbIN NpuMep - Takas Ba)KHas
coCcTaBnsawLWasn yCKoOpuTens, Kak MarHnTbl. POCCUNCKME MHCTUTYThbl B 00LLLEN CNOXKHOCTU
M3roToBman Ans Hac 360 CBEPXMOLLHbLIX MarHUTOB.

B yckopuTene aneMeHTapHbIe YaCcTuLbl NoABEPratoTCa 4ENCTBUIO MHOXKECTBA MarHUTOB
CBEPXBbLICOKOW MPOBOANMOCTU, KOTOPbIE Pa3roHAT UX N HAaNpPaBaAT MO HY>KHON
TpaekTopun. FrpoMafHble ABYXMOJOCHbIE MarHUTbl AJMHON 15 MmeTpoB 1 BecoM 35 TOHH
yOep>XMBaIOT NMPOTOHbI Ha opbuTe Konbua yckopuTens. Takux marHnTtos B BAKe 6osibLue
BCero, a uMeHHo 1232. bonee 500 4eTbIPEXMOKOCHBIX MarHNTOB HaMpPaBAAlT YCKOPEHHbIe
MPOTOHbI B LLEHTP «TYHHEeNA» YCKOPUTEeNA: HEeNMoCpeACTBEHHO nepen «KOn3nen»
3N1eKTPOMArHUTHbIE MYYKN POKYCUPYIOTCHA Ha YacTuuax, 4Tobbl MOAHATbL UX WWAHCHI Ha
cTonkHoBeHue. Ewe 7500 pa3niMyHbiX MarHUTOB OUKCUPYIOT MYy4YKN MPOTOHOB. Ha caMmomMm
nene, yCKopuTesb 3J1IeMeHTapHbIX YaCTUL, - He YTO MHOe, KaK CBepXMOLLHasa MarHUTHas
cuctema: 23 U3 27 KNWJIOMETPOB «TYHHesNA» 3aHATbl MarHUTaMun, KOTOpble elle Ha3biBaloT
«MarHUTHbLIMW JINH3aMN» YCKOPUTENS.

=IHr TN MarHUTbl BbIn pa3paboTaHbl U CKOHCTPYUPOBaHbLI B POCCuUn 1 MOTOM
JocTtaBneHbl B LEPH?

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

HI: A MHOro M POCCUNCKUX Y4eHbIX opuunanbHo paboTtaeT B LUEPHe?

P.-. Xonep: Okosno 700-1000 nH)xeHepoB N nccienoBaTenien 3aperncTpupoBaHbl Npu
OpraHusaunm Kak COTPYLAHMKW, TO eCTb UMEIT AOCTYN K yckopuTensam n 6aszam AaHHbIX.
He y4ynTbiBas BCex Tex cneunaancTtos B Poccum, ¢ KOTOPbIMU Mbl COTPYAHNYAEM U KOTOPbIM
3aKa3blBaeM U3roToB/eHMe aeTanen n oTaenbHbIX Yacten npnbopos. Kpome MarHUTOB
CyLLeCcTBYeT MHOXXEeCTBO APYrnX HeobXxoAuMbIX yCTPONCTB. Hanpumep, poCCUNCKUE YYeHble
MPUHMMaNM akKTUBHOE y4acTume B pa3paboTke BbICOKOTEMMNEPATYPHbIX CBEPXMPOBOAHNKOB
ans yckoputens (High Temperature Superconductor), cucteMsl aHanmsa gaHHbIX (Beam
Loss Monitors)mu cnctemol BakyyMma (Vacuum System for Transfer Lines). HenocpeacrtseHHO
poccUnCcKue cneumanncTel paboTanu Haz NPON3BOACTBOM KPUCTAJIJIOB A1 TAaKOWN Ba>KHOM
4aCTW YCTPONCTBA, KaK KOMNaKTHbIAN MIOOHHbLIN coneHonp (CMS).

NMocnepgHee, KOHEYHO, HY)XAaeTcs B NoAcHeHnU. CMS - nonnBasieHTHbIN AeTeKTop
3/1IEMEHTapPHbIX YaCTUL, YCTPOEHHbIN Ha B6a3e CBEPXMOLWHOro n caMmoro 601bLOoro B Mmpe
MarHuTa-coseHonaa (6 MeTpoB B AnameTpe Ha 13 MeTpoB B A/INHY). KaTywka
CBEpPXBbLICOKOW NpoBOANMOCTK 06bpa3lyeT MarHUTHoe nose B 4 Tecna, 4to B 100 000 pa3
bonbLle, 4emMm MarHnTHoe nose 3eMaun. «KOMNAKTHbIM» 3TOT KOJOCCasIbHbIA CONEHONA



Ha3BaJIN, MOTOMY 4YTO OH ropa3fo MeHbLUEe BCEX APYIUX, XOTH U MOLLHee. A «MIOOHHbIM» -
MOTOMY 4YTO €ro AeTeKTOpPbl OXOTATCA 3@ YacTULaMN «MHOOHaAMWN», CPABHUMbIMU C
«TSXKENbIMU 31eEKTPOHaMn». WoeHTndmnkayuma MooHoB noMora Obl y4eHbIM pelnTb
3aragkKy MaccCbl 31eMEeHTapHbIX YacTul, a MoxXeT bbITb, N HaBena 6bl UX Ha cnepn
HeynosmMmoro 6o3oHa Xurrca. Ho 3170 ganeko He eAMHCTBEHHasA 3agada CMS,
«Y4YBCTBUTENILHOIO» K ThICAY€ 3/1IEMEHTAPHbIX YacTul, CTankmeatowmxca 40 MUAIMOHOB
pa3 B ceKyHAy. B npouecce akcnepnmeHToB ¢ CMS y4yeHble HagelTcs y3HaTb 6bonblle o
TeMHON MaTepun.

KpucTtansnbl - 4aCTb 3/1€KTPOMArHUTHbIX KaJlIOPUMETPOB, 3aKJIIOYEHHbIX B KaTyLlKe
coneHonpa. Ka>xabin KpucTasana u3 BosibhpamaTa CBMHUA NO 06beMy 3aHMMaeT He 6onblLue
Yawkun Koge, 3aTo BecuT 1,5 Kr. Kpuctannbl Ciy>XaT 419 NU3MEePEHNS SHEPrum No3nTPOHOB,
MPOTOHOB N 3JIEKTPOHOB N MOMOralT «UAeHTUPULNPOBaTL» YacTuubl. KcTaTun, B
KOHCTPYKLMN OOHOIO N3 ABYX KaJIOPUMeTpPOB Obifla MCNONIb30BaHa JIaTyHb OT CHapa4o0B
BOeHHOo-Mopckoro ¢gnota CCCP. Okono 800 TOHH apTUNNEPUNCKUX CHapSAa0B BpeMeH
BTopon MmupoBson BOMHbI ObINIO NepennaBieHo Ha 3aBoae B benopyccum, okono MuUHCKa.

HI: Ecnm Ha npoTsaxxeHun 40 neT LEPH nogoep)xmBaeT Takme TeCHble OTHOLWEHUSA CO
cneynannctamu n3 Poccum n ctpaH CHIM, noyemy Poccusa o cux nop He SBJIAETCA YJ1IeHOM
opraHusauyun?

P.-. Xonep: Ecnn 4ecTHO, 9 1 caM He 3Hato (cMeeTcA). Mbl NOCTOSIHHO 0B6Cy)XAaem 3TOT
BOMPOC, HO peLleHns NoKa He NpuHAInN. 9 AymMato, 34eCb HY)XHO YY4UTbIBaTb N (PUHAHCOBbLIN
acnekT. Beab 4neHbl LEPHa 0on>XHbl MHBECTUPOBaTb B MHPPACTPYKTYpy 1 nabopaTtopun
HeMaJible LeHbIn.

HI: Bbl AymaeTe, B 3TOM OCHOBHas npobnema?

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

LLEPH

CtaTtbu no Teme
B moroHe 3a aHTUBELWECTBOM
LIEPH pa3roHseT ycKkopuTeab afpOHOB
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