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Konnanpep oynert cBeTutb «apue» | Le
collisionneur «brillera» plus
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MNocne YyeTbipexneTHero aTana pa3paboTku naen NpoekT yny4yweHns bonbworo
agpoHHoro konnanpepa (BAK) nepewen Ko BTOpon cTagun.

|

Apres quatre ans d’études de conception, le projet de I'amélioration du Grand collisionneur
de hadrons (LHC) entre dans sa seconde phase.

Le collisionneur «brillera» plus

CoBceM HepaBHO LIEPH aHOHCMpoBan Ha4ano HoBOro aTamna paboTel BAKa, KOTOPbLIN BbILE
Ha PEKOPAHYIO SHEPrmio CTOJIKHOBEHNA YacTul,. byaem HageaTbCs, 4To B Bavxanwme
rogbl Mbl YCJIbILLMM O HOBbIX OTKPbITUAX, OAHAKO Y4YeHble He HaMepeHbl OCTaHaB/IMBaTbLCA
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Ha OOCTUIHYTOM U y>Xe NJaHUPYIOT CEPbE3HY0 MOAEPHU3ALMIO KOTanaepa, B pesyibTaTe
KoTopou byneT noBbllLleHa ero CBeTUMOCTb. YTO 3TO 03HavaeT?

CBEeTMMOCTb NPOMOpLUMOHasibHa YNCJTy CTOJIKHOBEHUN, KOTOPbIE MPOUCXOOAT B KOJlanaepe
3a onpepesieHHbIN MPOMeXXyTOK BpemeHn. COOTBETCTBEHHO, YEM BbILLE 3TOT MOKa3aTesb,
TeM 6onblie gaHHbIX HabupatoT paboTawowme Ha BAK 3KCNepUMEHTbI, 4TO MOBLILLIAET UX
LWaHCbl Ha HabngeHne peaknx cobblTnM 1 No3soanT 6onee NOJPOOHO N3yHNTb
XapaKTePUCTMKN HOBbIX YaCTuL, TakMX Kak 6030H Xurrca, roBOpuTCsa B ONMcaHmm HOBOIr o
npoekTa High-Luminosity LHC («BAK Ha BbICOKON CBETUMOCTU»).

Ha npownon Hepene okoso 230 y4eHbIX U MHXXEHEPOB CO BCero mmpa cobpanuce B LLEPHe,
4yT0b6bI MOABECTU UTOIMM peanunsaunn nNepeor CTagmm niaHa no mogepHmnsaummnm bAKa. Cam
npoekT 6bl1 BHECEH B YMNCNO0 NMPMOpUTETHbIX ewe B 2013 roay. MNoBbilleHNe CBETUMOCTU B
10 pa3 no3BO/INT yBEJINYUTb BEPOSATHOCTb HOBbIX OTKPbLITUI, FOBOPUTCA B 3aABJIEHUN
LLEPHa.
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OT BAKa Kk «bAKy Ha Bbicokon ceeTumocTu» © CERN

CornacHo rpaHgno3HbIM NnaHaMm, HadnHasa ¢ 2025 roga, B obHoBNEHHOM Konlangepe
MOXXHO byneT HabnoaaTbe 0o 15 MaH «4acTuy bora» B rog. Ans cpasHeHus: B 2011-2012
rogax Ha bBAKe poxxganucb okono 1,2 maH 6030HOB Xurrca exxerogHo. Takmm obpa3som,
HOBOBBeEeHNA NO3BOIAT pa3fBUHYTb rpaHULbI COBPEMEHHOW HayKn 1 BbINTW 3a npenesbl
CTaHpoapTHOM Mofenu n MexaHu3ma bpayTa-2Hrnepa-Xurrca, HafelTCs yYeHble.

«Ha BAKe y>Xe cerofHs nponcxoaaT CTOJIKHOBEHUS MPOTOHOB NPW CaMOW BbICOKOM
SHeprun rno CpaBHEHUO C TEMU, KOTOPbLIX YAaBasoCb A0CTUYb OO0 CUX Nop. YacToTa
CTONKHOBEHMN Bo3pacTeT B 10 pa3 B KoHpurypaumm High-Luminosity LHC, 6narogaps
YyeMy yBeNMYNTCA Hall NOTEeHUMaN AJ1 HOBbIX OTKPbITUN. Y HAac NOABUTCA naeaibHbIN
npnbop Ans NpoBefeHUs TOYHbIX U3MEPEHUN - 3TO JIOrnYeckoe NpPoaosiKeHne
nccnenoBaHMM Ha nepefHeM Kpae PU3UKN BbICOKNX SHEPrum», - rosoput aupektop LEPHa
Ponb OuTtep-Xonep.
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Onsa peann3aunm 3asBJsIeHHbIX NJIAHOB BO BpeEMS TEXHUYECKOW OCTaHOBKW, HAMeYeHHOWN Ha
2024 ropn, 6ynyT obHOBMIEHBbI MHOIME KOMIMOHEHTbhl YCKOPUTENA U AeTEKTOPOB.

«HaM npuxoamnTca BbICTyNnaTb HOBaTopaMu BO MHOrux obnacTax, paspabaTbiBas
BbICOKOTOYHbIE TEXHOJIOMUWN OJ19 MAarHUTOB, ONTUKN YCKOPUTENS, CBEPXMPOBOAALLNX
Pagno4acTOTHLIX PE€30HAaTOPOB U CBEPXMPOBOAALMNX ANHUN», - 06bACHAeT Jlioumo Poccu,
BO3r1laBnaowmm npoekT «bAK Ha BbICOKON CBETUMOCTU».

Ha oTpe3ke NpoTsa)KeHHOCTbo 1,2 KM Konnangep byneTt aKunmpoBaH CBEPXMNPOBOAALLNMU
KBaZPYMNOJbHLIMW MarHUTamMu Ha 12 Tecna, N3roTOBAEHHbLIMU C MUCMNOJIb30BAHUEM
HMO6MEBO-0JIOBAHHOIO CBEPXMPOBOAHMKA, YTO MO3BOJINT YCUINTbL (DOKYCUPOBKY NMyyKa U
YyBEJINYNTb BEPOATHOCTb CTOJIKHOBEHWIA.

CoBepLUeHHO HOBble CBEPXMPOBOAsLLME PaAnO4aCTOTHbIE pe30HaTopPbl, MoJsly4YusLLne
Ha3BaHue «KpaboBble pe3oHaToPbI», MO3BOJIAT «HAKJIOHATbE» NYYKM Nnepes CTOJIKHOBEHMEM
N yBEINYUTb TaknMm obpa3omM nepumMeTp 30Hbl, FAe OHU MOryT BCTPeTUTbCA. HakoHel,
BblICOKOTEMIMepaTypHble cBepxnpoBosLime Kabenn obecnevaT nofavy K yCKOpUTESO
3NeKTpuydecTBa cusion Toka go 100 Teicay amnep.



CIVIL ENGINEERING “CRAB" CAVITIES
2 new 300-metre service tunnels and 16 superconducting ,crab"
2 shafts near to ATLAS and CMS. cavities for each of the ATLAS
and CMS experiments to tilt the

beams before collisions.
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FOCUSING MAGNETS 5

12 more powerful quadrupole magnets

for each of the ATLAS and CMS d
experiments, designed to increase the =

concentration of the beams befare

collisions.

SUPERCONDUCTING LINKS BENDING MAGMNETS

Electrical transmission lines based on a COLLIMATORS 4 pairs of shorter and mare
high-temperature superconductor to carry 15 to 20 new colimators and 60 replacement powerful dipale bending magnets
current to the magnets from the new senvice collimators to reinforce machine protection, to free up space for the new
tunnels near ATLAS and CMS. collimators.

MoapobHbIn NnaH MmoaepHmlaunm bAKa © CERN

«BAK Ha BbICOKOW CBETUMOCTW CTAHET NepBbIM YCKOPUTEsIEM, UCMOJIb3YIOWMM NnepenoBble
TEXHOJI0rMn, B YaCTHOCTN HNOBNEBO-0/I0BAHHBIE MAarHUTbI C YCUJIEHHbIM noseM. [loMnumo
yBe/IM4eHNs NoTeHumMana HoBbIX OTKPbITUI Ha BAKe, 3TO NO3BOAUT HarnsagHoO
NPOAEMOHCTPUPOBaTb, HACKOJIbKO AaHHAsA KOHLUENUMSA BaXKHa A5 YCKOpUTesen
byanywero», - nogyepkHyn gnpektop LLEPHa no yckoputensam n TexHonornam ®pegepuk
Bopapw.

No6aBuM, 4TO N3yYeHME HOBbIX TEXHONOMNIN, KOTOopble ByAyT NCMONbL30BaTbCA Ha
obHoOBNIEHHOM Konnangepe, Havanocb B 2011 roay B paMmkax uccnegosanmsa HiLumi,
YaCTUYHO (PMHAHCMPYEMOro 3a CHeT Hay4YHou nporpammel EBpokoMuccum (nogpobHee o
HEeW Mbl NMCanan B CBA3N C BOSHUKLLIMMUN HELABHO CJIOXHOCTAMU y4acTua LLsenyapun B
KayecTBe NOJIHOMPABHOI0O 4YjeHa NofgobHbIXx NpoekToB). B nccnegosaHnm HiLumi
NPpUHUManNM y4yacTme He TONIbKO Hay4Hble nabopaTopun CTPaH-y4aCTHUL, MeXOyHapoOoHON
opraHmsauunun, HO U NpeacTaBuUTeNIN POCCUNCKNX, AMOHCKNX N aMePUKAHCKUX Hay4HbIX
yypexxaeHun. Bcero B peanmsaunm nepson CTagmm npoekTa, KoTopas npoLusa ycrnewHo,
MPUHAIN y4acTue okos1o 200 yyeHbix u3 20 cTpaH Mupa, roBOpuUTCA B opunLmasibHOM
npecc-pennse LLEPHa. Tenepb nepen HUMK CTOUT HOBas 3ajadva - co3faHMe npoToTuna u
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NMPOMbILLIEHHOE NPON3BOACTBO HOBbIX TEXHOJIOMNIA, MOC/IE Yero MOXKHO ByaeT nepenTun K
3Tany CTPoUTeNbCTBA.

Gosiblie cTaTen Ha 3Ty TeMY Bbl Havl4eTe B HaLLleM [OChE.

BAK
Bonbllon aapoHHbLIVM KoNaanaep
LIEPH

6aK Ha BbICOKOW CBETUMOCTU
CtaTbu no TemMe
Teopus bonbloro B3pbiBa, BTOpow ce30H: LUIEPH cHoBa 3anyckaeT BAK

AHaTonun PoMaHIOK: «HoBasa m3nka - Henpeackalyemas Belllb»
CTaHOapTHOW MOAENN MOXHO A0BEPATb, noaTeepamnn LIEPH

3710 BCe-Taku 6030H Xurrca (uam noyTtu)
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