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1. UcTopusi craHoBJIeHUs Kadeapbl

Uctopus co3nanus kadeapsl HEpa3pbIBHO CBA3aHA C UCTOpHEH co3maHus MHCTUTyTa saepHOR
¢u3uku — 6azoBoro MucturyTa kadenprl. OcHoBoil MHcTHTYyTa cTana 1abopaTopusi HOBBIX METO-
noB yckoperns MHctutyTa aToMHON 3Hepruun (HeiHEe Poccuiickuii HayuHblid 1ieHTp, KypuaToBckuid
MHCTUTYT), Bo3rnaBngemas I'. Y. Byakepom. B mae 1957 r. no nnunmaruse akagaemMuko M. A. Jlas-
pentbeBa, C. JI. Cobonesa u C. A. Xpucrtuanosnua Coset muauctpos CCCP mpunsin [locranosne-
HUE O CO3/IaHWU HAY4YHOTO IIeHTpa okojo HoBocuOupcka. ODTa maes moiydmsiia MIMPOKUH OTKIINK
HAY4YHOH OOLIECTBEHHOCTH, MHOTHE M3BECTHBIC YUYCHBIE, KEJarolue OCYLUIECTBUTh CBOM Hay4yHbIE
uzeu, 3aABWIM O KeJaHUH noexarb paborats B Cubups. Tak B 1958 r. Obu1 00pazoBan MHCTUTYT
simepHoil Gpusuky noj pykosozactsoM 1. U. byaxkepa.

VY I'. U. Byaxepa Ob1o MHOTO HzeH Mo Qu3uke ycKopuTeneil u Gu3nke mia3Mbl, OCHOBHON U3
KOTOPBIX ABIIIACH UIES CO3aHMs YCKOPUTEIS CO BCTPEUHBIMU ITydKaMu. MeToa BCTpEUYHBIX Tyd-
KOB HaMHOTO 0Oosiee 3 PeKTUBEH I U3yUEHUS CTPOCHHU MAaTEPHUH, YEM METO/I CTOJIKHOBEHHS Jac-
TUI] C HETNOJBWXHOM MmuieHbto. [Ipemioxkenne Byakepa o co3maHuu Takoro Kojuiaiiaepa ObLIO
MIPU3HAHO pEIEH3eHTaMU HepeanucTudHbelM, HO M. B. KypuaToB oueHmn Aep3HOBEHHOCTb HIEH
u gan go6po Ha pa3paboTKy mpoekTa. Pa3BuTHEe MeToJa BCTPEUHBIX ITyYKOB, a TaKKe pa3pabdoTka
yCKOpHUTenel JUIsi MPOMBINUIEHHBIX TPUMEHEHUH SBUJINCH OJHUMH U3 TJaBHBIX HaIlpaBlIeHUM nes-
TenbHOCTH MHCTHTYTA.

B 1964 . cocrosics 3amyck nepBOil B MHpE YCTAaHOBKH CO BCTPEUHBIMHU 3JIEKTPOH-3JIEKTPOH-
HeiMU Iyukamu BOII-1. B 1968 r. B UA®D 3apaboTana nepBasi B MUpE YCTaHOBKA CO BCTPEUHBIMH
3JIEKTPOH-TIO3UTPOHHBIMU TTyukamMu BOIIII-2 ¢ sneprusimu yactun no 700 MaB B kaxjaom U3 myd-
KoB. CTOTKHOBEHHE YaCTHIl MAaTEPUU U aHTUMATEPHUH, UX aHHUTWIISAIHS U POXKICHNE HOBBIX YaCTHII
MaTepHH CTajJo coObITHEM MUpOBOro Maciitada. [ToosBate B USD cTpeMuinch He TONBKO yUeHbIE,
HO U IPe3UAEHTHI, KOCMOHABTHI U aCTPOHABTHI, apTUCTHI, TMCATENIH U MO3THL. [lono0HbIe KOIaiine-
PBI CTanM CcO37aBaTbCcsd BO MHOTHX BEIYIIMX MHUPOBBIX Ja0OpaTOpUsAX HA BCE OOJBIIYIO SHEPTHIO,
YTO MO3BOJIMJIO COBEPIINTH KOJOCCANbHBIN MPOPHIB B M3y4YEHHUU CTpoeHus marepuu. B 1974 r.
k BOIIII-2 61 nobasnen Hakonuteds BOIIII-2M, 4To CyIIecTBEHHO MOBBICHIIO CBETUMOCTH yCTa-
HOBKM. B 1972 r. 3apaboran €'e -komnaiinep BOIIII-3 na suepruto 2E =4 3B, a B 1980 r. Haua-
JIUCh DKCTIEpUMEHTHI Ha €' -kosutaiinepe BOIII-4 ¢ sueprueii 1o 2E = 12 I'>B. Ha Hem 6bl1 npo-
BEJICH LIUKJI 9KCIIEPUMEHTOB 10 H3YUYCHHUIO YACTHII, COCTOSIINX U3 «IIPEIECTHBIX» D-KBapKOB.

Ecmu pasmep xommnaiinepa BOII-1 65u1 Bcero okomno 2 M, To nepumerp BOIIII-4 cocrasmsin yxe
okono 400 M. OcHOBHOH TpoONeMON MOBBIMIEHHS] 3HEPTHMM YacTUI B KOJIBLEBBIX KOJUIaimepax
SIBIISIETCS CHHXPOTPOHHOE n3iydeHue. [loreps sHeprum yacTull Ha M3JIydyeHHE 32 000POT MIPOIOP-
[IAOHAJIbHA EYR. s nponBrkenus B obnacth Hepruid Boinie 100 I'9B B 1980-x rur. B USID Obin
paszpaboTaH TepBbIil MPOEKT &' JMHEHHOro KoJUlaiiiepa U 3TO HalpaBieHHe ObLIO AKTUBHO MOJI-
nepxkano B Mupe. OJHONPONETHbIH uHelHbIH €6 (67€7) KomTaiizep MOKHO MPEBPaTUTH B POTOH-
(hOTOHHBIN KOJUTaliep ¢ MPUMEPHO TAaKUMH K€ YHEPTHEe U CBETUMOCTHIO ITyTEM PacCesHus Jla3ep-
HBIX ()OTOHOB Ha BHICOKORHEPTHUYHBIX 3JIEKTpoHax. OTa uaes, npeanoxenHas B 1981 r. B. U. Tens-
HOBBIM, NIOJYYHJIa MIUPOKYIO MOAJEPKKY B MUPE, U €€ pealn3anns NpeayCMOTPEeHa B IPOEKTax JIU-
HEWHBIX KOJUIaWEPOB.

B T0 xe Bpems B USD paspabateiBancs npemioxkeHnsii I'. V. Bynkepom meTon 371€KTpOHHOTO
OXJIQKACHHUS, HAIeANIN BCE BO3pacTarolllee NMPUMEHEHHE B COBPEMEHHBIX YCKOPHUTEINSX ITyYKOB
MHOT03apsATHBIX HOHOB.

«Bpennoe» (mis ¢usuku yactuiy) cMHXpoTpoHHOE M3nydenue (CH) okaszanoch 4ype3BbIYAHO
MOJIE3HBIM JJIs1 MHOTUX JIPYTUX objacTeil Hayku. J[nrHa BOJIHBI 3TOr0 M3My4YEeHUS B IECSTKH ThICAY
pa3 MeHbIIIe JTMHBI BOJIHBI BUIAMOTO CBETA, TAK YTO C €r0 MOMOIIBI0 MOXHO MPEKPAcHO M3y4aTh
aToMHoe cTpoenue BemiectBa. Ha BOIIII-3, BOIIII-4 Obiin chenaHbl CHelMaIbHBIE KaHAIbI JJIs
BBIITyCKa 3TOT'0 W3JIy4eHUs, oprann3oBanbl craHuud CH, Ha KOTOPBIX NPOBOASAT UCCIIEAOBaHUS (Hu-
3MKH, XUMUKH, Ouosoru n3 uactutyroB CO PAH u npyrux HaydHBIX HEHTpOB cTpanbl. Ha stmx
CTaHUMSX OBUIM BBINOJIHEHBl MHOTHE MHOHEPCKUE Pa0OTHI B 3TOM HANpaBlICHWH, HaNpUMeEp diie-
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MEHTHBIN aHaJN3 JIYHHBIX TPYHTOB, JIOCTAaBIEHHBIX Ha 3€MIII0 COBETCKUMH OECIMIOTHBIMHU CTaH-
IUSMH U aMepUKaHCKUMU acTpoHaBTamu. B 1990-x rr. USI® nmocTtpoun crenuanin3upoBaHHbIE UC-
touynnku CH B KypyaToBCKOM MHCTUTYTE M CHHXPOTPOH B 3eJleHOrpae Uil MUKPOIJIEKTPOHHON
npomeinuieHHOCTH. Ceifuac B MHUpe CO3aHbI JECITKH CIEIHATN3NPOBAHHBIX HCTOYHUKOB CHHXPO-
TPOHHOTO M3JIy4€HHs, I/ie paboTaroT Teics4un uccienoBateneil. B 2021 r. Hagajaock CTPOUTENBCTBO
neHtpa cuaxporporHoro mnnydenuss CKU® B naykorpage KonblioBo psmom ¢ AkaaeMropoakom,
TIe CHIBHO BOCTpeOOBaHBI BhIMyckHHUKA HI'Y MHOTHX crnermuanbHOCTEH (0COOCHHO YCKOPHTENTh-
IIUKH).

Emte oqHo BakHOe Hampasienue, BosHukinee B 1970—1980-x rr. 8 USID, — 310 nazepsl Ha CBO-
OOIHBIX IIEKTPOHAX, TEHEPUPYIOIIHE MOITHOE KoTepeHTHOe n3nmyuenune. B MS® noctpoeHs! ycra-
HOBKH, pa0OTaroIIye B ONTHYECKOM W HHPPAKPACHOM JHana3oHax, a MpeUI0KeHHYI0 HalliuMu (u-
3MKaMU HJICI0 PEHTI€HOBCKOTO Jia3epa yaanoch peaian3oBaTsh B CLIA u ['epmanum.

Co3nanne KOJUTaliJIepoOB CO BCTPEYHBIMH MTyYKaMHU W MPOBEEHUE IKCIIEPUMEHTOB, a TaKkKe pas-
BUTHE CMEXHBIX YCKOPHUTEIFHBIX HAINIPABICHUH SIBISIETCS OCHOBHBIM HAIIPABICHUEM JEATEIbHOCTH
US®. Kadenpa puznkn yckopuTesel kKak caMOCTOsTEIbHAs CTPYKTypa Oblia oOpazoBana B 1989 r.
J1o 3TOT0 MOATOTOBKA CIIEMAIMCTOB JaHHOTO MpodHiIs Belack Ha Kadenpe saepHOi GHU3UKH, TIpe-
obpazoBanHoi B 1985 1. B kKadenpy dhu3uku dneMeHTapHBIX YacTull. Ee pyKOBOAUTEIIMHU B pa3HOE
Bpems Obin akan. I'. W. Bynkep (¢ 1967 mo 1977 r.), akan. A. H. Ckpunckwuii (¢ 1977 mo 1985 1.)
n akanm. JI. M. bapkoB (c 1985 mo 1999 r.). OpranmsaropoM W TEpBBIM 3aB. Kadempoh (Gpu3ukm
yckopureneit 6bu1 akan. H. C. dukanckuit (1989—-2001, 2007-2016 rr.), ¢ 2001 o 2007 r. ee BO3-
TIIaBISI A-p Gus.-Mat. Hayk, mpod. M. A. Koomn. C 2016 r.mo Hactosimee BpeMs 3aB. Kadeapoi aB-
nsieTcs A-p ¢u3.-Mar. Hayk, nmpod. B. W. TensHOB.

2. MoTMBMPOBKA Ba:KHOCTH BBIOPAHHOI0 HAaNpaBjeHus (pa3aena) Gu3nKu

Tpyano ykaszaTe Takoi pasfesl COBPEMEHHOH (DM3WKH, TJle YCKOPUTENIN HE Urpaiu Obl IPSIMO
WJIN KOCBEHHO BaKHOU poiu. Kpyr ux mpuMeHeHuil oyeHb MHUPOK: (U3UKa TBEPAOTO Tea, OHoIIo-
I'us, MEAUIMHA, Ne(QEeKTOCKONMs MaTepUaoB, MPOU3BOACTBO PaJANOHU30TOIOB, paJlalMOHHas 00-
paboTka MaTepHalioB, CTEPIIIN3AINS MHUINEBbIX MPOAYKTOB, paAHaliOHHAs TUArHOCTHKA, PaKOBast
Tepanusi, BBEJCHUE PAaJUALMOHHBIX Ne(EKTOB B KPUCTALIBI (B YaCTHOCTH B IOJYNPOBOJHHKH),
MMUTALMS paiuallMOHHBIX 3QQEeKTOB B KOCMOCe U MHOTO€, MHOroe apyroe. B Poccun u mupe nme-
©TCsI OUYCHB OOJIBITION CITPOC HA CIEIUATMCTOB dTOTO MPOQHIIS.

Hecmotps Ha Bo3pacTaroliee NpUMEHEHHE YCKOpUTENeH Ui MPUKIAJHBIX 33/1a4, MaruCTpaib-
Hasl JJMHUS Pa3BUTHS YCKOPHUTEJEH CBs3aHa C (PU3MKOM 3JIEMEHTapHBIX YacTHILl, TJEC OHU SIBIISIOTCS
TJIaBHBIM MHCTPYMEHTOM 10 A00brde 3HaHWi. OHM MPOJOIDKAIOT TABHIOI TEHICHIINIO, MMPOHU3HI-
BAIOIIYIO BCIO UCTOPUIO (DU3UKHU U CBSA3aHHBIX C HEH HayK, — IPOHUKHOBEHHUE B IMTyOb MaTrepuu, KO
BCE MEHBIIMM IPOCTPAHCTBEHHBIM MaciiTabaMm, Ko Bc€ Oosiee paHHMM BpeMeHaM XH3HU Bcenen-
HoH. Te, KT0O X04eT ObITH Ha TIEpeIHEM Kpae B TIO3HAHUU TPUPOJIBI, — BaM CIOJIA.

Ha yckopuTensix OTKpBITHL BCE 3JIeMEHTapHbIC YaCTHIBI (KBapKH, JENTOHBI, 0030HBI — IIEPEHOC-
YMKH B3aMMOJEHCTBHUS), KaK IIPeJCKa3aHHbIe HA OCHOBAaHHWHU paHee MOJIy4YEeHHBIX 3HAHUH, TaK U 00-
Hapy>KEeHHbIE «HEOKUJAaHHO» (HampUMep, OTKPHITHE J/\y-4acTHIIbI, COCTOSLIECH U3 paHee He M3BECT-
HBIX «OYapOBaHHBIX» C-KBAPKOB, WIM T-JENTOH, KOTOPBIA MOX0X HA JIEKTPOH U MIOOH, HO UMEET
Oompuryro maccy, U MHoroe npyroe). IIpu ux usyuenunu oOHapyxuBaroTcs (yHIaMEHTaJIbHbIE
CBOICTBA MaTepHHU, O KOTOPHIX HEBO3MOXXHO Y3HAaTh HUKAKHUM APYTHM CIOCOO00M. OTKPBIBAIOTCS
HOBBIE, HE U3BECTHBIC paHEe 3aKOHOMEPHOCTH, IIPHUUEM T014ac HapyIIAIOUIMe CTapble, IPUBBIYHbIC
UCTHHBL. DTO CTpEMJICHHE, ILIar 3a IIaroM, K PacKphITUIO TallH MHUPO3JaHUs, YIOBIETBOPEHHE JIIO-
OonbITCTBA (32 TOCYAPCTBEHHBIN CUET) SIBISETCS TIIaBHBIM CTHMYJIOM COOOIIECTBa JItOJel, pabo-
TaIOMIUX B 00JIACTH (PM3UKHU BHICOKUX IHEPTHUH.

K nHacrosimeMy BpeMEHH OTKpBITHI 6 KBapKOB, 6 JIENTOHOB, 0030HBI (IT00HE, W, Z, HOTOHBI —
MEPCHOCYUKU CHIIBHOTO, CIa00ro M 3JIEKTPOMArHMUTHOTO B3amMmojeicTBusi). B 2012 r. HaiineHa
YHHKaJIbHAsl YacTHLa, XUTTCOBCKUN O030H — KBAHT MOJIs, MPUAAIONINIA MacChl BCEM 3JIEMEHTaPHBIM
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JacTUIaM. DTH JaHHbIE, MOJIyYEeHHBIC C MIOMOIIBIO YCKOPHUTENEH, MO3BOIMIN IIOCTPOUTH TEOPHIO,
CraHaapTHYIO MOJIE€Tb, KOTOpPask OTIUYHO OIMCHIBACT BCE U3BECTHbHIE B3AaUMOJEHCTBHS U TTO3BOJISIET
paccuuTaTh 110001 TpoLecc.

VY cTyaeHTa MOXKET BO3HUKHYTb BOIPOC, CTOUT JIM UATH B 3Ty 00JacTh HUCCIIEIOBaHUH, €Cin BCE
yxe u3BectHo? Ckaxy cienyromee. Korma s okanumBan yHuBepcuteT 50 et Ha3an, ykKe UCIOb-
30BaJIaCh PHEPTUSI ATOMHOTO $/Ipa, HO OBIJIO COBEPIIEHHO CMYTHOE MpeACTaBlIeHHE O TOM, YTO Ta-
KO€ CHUJIbHOE B3aUMOJIEHCTBHE, KaK MPOTOH B3aUMOJEHCTBYET C HEUTPOHOM, U3 YETO OHU COCTOSIT?
C Tex mop Ha HANIMX TJ1a3aX U MPU aKTUBHOM YYaCTHH MPOM30IILIA HACTOAIIAS PEBOIONNSA, TIEIeHa
crana, OTKpbUICS MUpP B HOBBIX Kpackax M JETajlsX, MHOTO€ CTajo MOHATHO, U BCE 3T0 Gnaromaps
TOMY, YTO HCIIOJIb30BaJIM MUKPOCKOI (YCKOpPHUTENb) C 00Jiee BHICOKUM NPOCTPAHCTBEHHBIM pa3pe-
menneM. OJTHaKO BO3HHUKIIO MHOTO HOBBIX BOIIPOCOB.

o VY npreMeHTapHBIX YacTHll (KBapKOB, JIENTOHOB, 00O30HOB) UMEIOTCSI MAacChl, HO MBI HE MOHU-
MaeM, IoYeMy OHM MMEHHO TaKHE, HE MOXKEM OOBACHHUTH Ja)ke OTHOIIEHHE MX Macc. Takxke He
MMEIOT OOBSICHEHUSI BETTMYMHBI KOHCTAHT B3ammoeiicTeus. [lomydaercs, yto B CTaHmapTHOH MO-
nemu (CM) umeetcs OoJiee Tpex IECATKOB MapaMETPOB, KOTOPhIE OEpyTCs M3 3KCIEPUMEHTA. ITO
CJIMILIKOM MHOT'O, HABEPHSKA MEXy HUMH €CTh Kakasi-To cBs3b. Ilo cytn, CM — 3T0 eme He Teopus,
a BpeMeHHasi MOJEIb.

« B mpupoze ecTh 4acTHIBI M aHTHYACTHLBI, KOTJa BO3HUKIA BeeneHHas, ux, BEposITHO, ObLIO
ropoBHy. [1o Mepe ocTeiBanus BcenmeHHOI OHM aHHUTHIIMPOBAIHM B ()OTOHBI M HEUTPHUHO, HO IMOYe-
My-TO HE BC€, OCTaJICS H30BITOK MaTepHUH, U3 KOTOPOH COCTOMM MBI M BCE OKPY’KaIOIIHE MPEIMETHI.
Hexoropoe paznuuue B cBOMCTBaX YaCTHIl U aHTUYACTHL ObUIO OOHAPYKEHO U U3yUYEHO Ha yCKOpU-
Tensx B pacnanax K- u B-Me30HOB, HO 3TOT0 HEIOCTATOYHO I OOBSICHEHUS aCHMMETPHH Bo Bce-
JIEHHOM.

» Ho camoe nuHTEpECHOE TO, YTO HEAABHO YAJIOCh U3MEPUTH CPEAHIO0 TUIOTHOCTH BeeneHHoH,
U OKa3aJloch, YTO BCE CTAOMIbHBIE ()OPMBI MAaTEpPHM, KOTOPbIE MBI 3HAEM (IPOTOHBI, HIEKTPOHHI,
snpa, (POTOHBI, HEUTPHUHO) COCTABIIAIOT TOJIBKO 5 %, OCTaNbHOE — HEMOHATHO YTO, MIOKA WX Ha3bI-
BalOT TEMHOH dHEprueil u TeMHoi MaTepueil. TeMHass MaTepusl — 3TO KaKue-TO HEPENATUBUCTCKHUE
YacTHLbI, CyMMapHasi Macca KOTOPBIX B rajlakTHKax B ISTh pa3 MPEBOCXOAUT BCIO BUIUMYIO Maccy
3BE3/ M MEK3BE3/IHOTO Ta3a. Bece mombITKH 3aperncTpupoBath MX moka 0e3ycrentHsl. Jlydmmii crmo-
co0 pa3oOpaTbcs B MPUPOJAE TEMHOW MaTepHu — 3TO HAYYMTHCSI POXKIATh TAKUE YacCTHULBI (BCE UX
ceMmeiicTBo) Ha yckopurtemsax. Ha bonbiom agporom komnmaiinepe ux cieoB He BUaHO. Kakoi s
3TOTO HYyXXEH yCKOPHTENb, MBI TIOKa He 3HaeM. Hy)kHa xakas-HHOyAb acTpodu3mdeckas mojcKazka
0 Maccax M CBOMCTBax 4acTuiax. EcTh IIaHC, 4TO KOJaiepsl MOMOTYT PELINTh 3arajky TEMHOM
MaTEpHH, HO TapaHTUH HET (€CIIH, HallpUMep, 3TO MUHU-YEPHBIE BIPHI).

Kak Mbl BUJIUM, yCIieXy B TIO3HAHUM TailH BceneHHON B mocieHUE MOJIBEKa CBSI3aHbl C JIOCTH-
XKEHUSMH B 00JIaCTH CO3AaHUs KOJUTaliAepoB, (PU3NKU-YCKOPUTEIBIINKHE YT B aBaHrapie, BcE 3a-
BUCHUT OT UX YMEHHS M M300peTaTeNbHOCTH. ECTh 1Ba OCHOBHBIX ITyTH Pa3sBUTUS (PU3HMKU BBICOKHX
SHepruil: Bc€ Ooliee BHICOKME YHEPIruu U Bcé€ Ooliee BBHICOKHE CBETMMOCTH. Bee Gonbiume (U cpen-
HUE) TPOEKTHI SIBIAIOTCA MEXAyHapoAHbIMH. MSI® npuHuMaeT camoe akTHBHOE y4acTHE MOYTH BO
BCEX OCHOBHBIX YCKOPUTENBHBIX IIPOEKTaX B MHpE, pa3padaThIBaeT, CTPOUT W 3aTEM Y4YacTBYET
B oKcriepumentax. Jto p-p collider LHC (IIEPH), e*e -pabpuxa Super-KEKB (SInonus), HoHHBIH
kostaiinep NICA (Poccust), moHHbIi 1 antunpotonHsli komnaiinep FAIR (I'epmanus), MmexxayHa-
ponublii nuHeinbli e’ -xomnaiinep ILC(SInonus), nuneitnbiii €'e -xommaiinep CLIC (IJEPH),
xonbuesoit 100 km (€', pp)-komnaiinep FCC(ILIEPH) u ap. B USI® ceifuac uayT SKCepuMEHTHI Ha
komnaiinepax BOIIII-2000 u BOIIII-4, nnanupyeTcst CTpOUTENBCTBO HOBBIX KOJIIAiIepoB Ha Tep-
putopun USD u B coznaBaemom 1ieHTpe pusuku mox r. Capos.

Belie OblIM TIepeUnCIieHBl TOJBKO yCKOpUTenu i Gu3uky yactul. Ho morpeGHOCTH B yCKO-
PHUTENSX pa3IMYHbIX THIIOB ceif4ac MHOTO IIUPE, UX HY>KHO B AECATKH, COTHU pa3 OoJbliIe, 4YeM AJIs
¢usuku BeicOKMX 3Hepruil. USD BemeT cTpoutenscTBo cHHXpOTpoHHOTO IieHTpa CKU®D, nemaer
YCKOpUTENN JIi MPOCBEYHMBAHUS TOJCTHIX OOBEKTOB raMMa-KBaHTAMHM W PA3IWYHBIMH HOHAMHU
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(poBepka HaJIEKHOCTH IEKTPOHUKH), BBIITYCKAET M COBEPIICHCTBYET YKOPHUTEIH 3JEKTPOHOB JIJIs
MPOMBIIUICHHBIX LeJeH, BeayTcs: paboTHI 10 Jla3epaM Ha CBOOOIHBIX AJIEKTPOHAX.

Kak Mbl BHOMM, (QH3HKa yCKOpUTENEeH — 3TO OYeHb IIMPOKOE TOoNe JesTeabHOCTH. HysKHBI
W TEOPETHKH, M IKCIEPUMEHTATOPHI, U MPOTPAMMICTBI, U OPTaHU3aTOPHL. 37eCh KaXKABIH MOXKET
HaiiTh paboTy, COOTBETCTBYIOIIYIO CKJIAy XapaKkTepa.

3. Cnenuaan3anus

IIporpamma crieniKypcoB BKJIFOYAET:

o Teopus nuMkiInyeckux yckoputeneit; nsexuuu: nou. E. A. IlepeBeneHiieB, ceMUHaphl: KaH]I.
¢u3.-mar. Hayk, cT. mper. . b. [1IBap;

o MarauTHble CUCTEMBI yCKOpUTene; A-p ¢uz.-mat. Hayk, npod. 1. A. Koo,

o DNeKTpoHHAs ONTHKA U (PU3MKA MYUKOB; JEKIUU U CEMUHAPHIL: A-p (QU3.-MaT. HAyK, WI.-KOpPp.
PAH, mpod. H. A. BuHOKypOB;

o DOnekTpodusnuecKas NPOYHOCTh DIEKTPOPU3NYECKUX YCTAHOBOK;, KaHJA. TEXH. HaykK, CT.
npern. A. B. AkuMos;

o BakyymHBIe cHCTEMBI YCKOpHUTENEH; KaHa. (H3.-MaT. HayK, cT. mper. A. A. KpacHoB;

o JluarHoctuka mydYkoB M OOpaTHBIC CBs3WM; KaHA. Qu3.-maT. Hayk, cT. mpem. A. A. Crapo-
CTEHKO;

o Xomnomuele myuku dactull; akan. PAH, mpod. B. B. [TapxoMuyk, kanm. (u3.-mMar. HayK, CT.
npen. B. b. Pega;

o HcToyHMKY My4KOB 3apsKEHHBIX YacTHull; cT. nper. T. A. [leBsTaiikuHa;

o JluHeliHbIE yCKOPUTENH, CT. pemn. A. B. AHApuaHOB;

o @usnka aTOMHOIO SiApa W DJIEMEHTapHBIX YacTUILl, JEKUMH: I-p (u3.-MaT. HaykK, mpod.
b. A. llIBapr; cemuHapsl: KauA. (hu3.-mMat. HayK, cT. per. A. H. Bunokypoga;

o Henunelinas nuHamuka my4kos; cT. npen. B. A. Boctpukos;

 [llonspuzoBaHHbIE MydKH; O-p GU3.-MaT. HAYK, Wi.-kopp. PAH, mpod. }O. M. lllaTtyHos;

o CuHXpOTpOHHOE M3IIyUCHHE; KaHd. pu3.-Mat. HayK, go1. K. B. 3omo0Tapes;

o Jlazepbl Ha CBOOOJHBIX AIEKTPOHAX; A-p (Hu3.-MaT. HayK, wi.-kopp. PAH, npod. H. A. Buno-
KypOB;

o OCHOBBI yCKOpPUTENBHOW TeXHWKH (i1 Bcex Kadenp); KaHn. (¢u3.-MaT. HAyK, OIEHT
A. E. JleBnues;

o Teopus MTUHENHBIX ATEKTPOHHBIX 1enel; cT. mper. . I1. CyxaHos;

o Onexrpoaunamuka CBY, nekuuu: ct. npen. B. B. Tapuenkuit, npaktukym: U. A. 3anpsraes,
K. H. Yepnos.

Cexperapu kadenpsl: ct. npen. TaTbsiHa AnekcanapoBHa [lepsitaiikuHa u aciupaHT Biagucnas
Muxaitnosuy bopus.

Ha xadenpe padorator 6 mpodeccopos, 3 momenta u 11 crapmmx npemnogaBaTeIe U aCCUCTEH-
ToB. OIHaKO peaNbHO MOATOTOBKOW M HAYYHBIM PYKOBOJCTBOM pabOTaMH CTYJICHTOB, MarucTpaH-
TOB M aCIHMPAHTOB 3aHUMAIOTCS BCE WICHBI yCKOPUTENBHOIO coodmectBa MHCTUTYTA, Cpean KOTO-
PBIX OKOJIO 25 TOKTOPOB HayK, M3 HUX 5 akaJleMUKOB U 2 dwieHa-KoppecrnoHaenta PAH.

3a BpeMsi cyllecTBOBaHUs KadeIpbl Ha HEll 3alUTHIIN TUITIOMHBIE paboTel 6osiee 200 cTyaeH-
TOB, M3 HUX OKOJ0 60 3alUTHIN KaHIUAATCKKE, 15 — MoKTOpcKue anuccepTauuy no ¢gusuxe. MHo-
THe BBIITYCKHUKH PaboTaroT B 3apyOeKHBIX J1a00paTOPHSIX M 3aHIMAIOT TaM BEyIINE TTO3UITHH.

B zapybexnbix crpanax (CILA, Espona) Oynyuiwe yd4eHble-yCKOPUTEBIIUKH 3aKaHYHBAIOT
MPECTHKHBIN BY3, Kak MpaBwiio, o crenuanbHoctd hep (high energy physics), a 3aTem HeckobKko
JIET TOCEMAl0T MHOXKECTBO IUIATHBIX KYPCOB, OPTaHHU3YEMBIX YCKOPHUTEIBHBIMHA COOOIIECTBAMH
Poccun, EBponsi, Amepuku, SAnonnn. B HI'Y xe mnpenomaBaHue yCKOPUTENBHBIX AMCLUIUIMH
u nocemenue MAD naunHaercsa ¢ TpeTbero Kypca. B koHme nepsoro cemectpa 3 Kypca CTyAEHTBI
BBIOMPAIOT Hay4HbIe JabopaTopuy, Iae NpoxXoaaT yueOHyro npakTuky. K KoHIy ueTBepToro Kypca
CTYACHTHI YK€ 3HAKOMBI C OCHOBAMH YCKOPUTEIFHONH (PM3UKH M CHOCOOHBI CaMOCTOSATENHHO (110
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PYKOBOZICTBOM OTIBITHBIX HAYYHBIX COTPYIHHUKOB) BBHIITOJHUTH KBATM(UKAITMOHHYIO PadOTy Ha CTe-
neHp OakanaBpa. bonee yriybnenHoe cienuansHoe 00pa3oBaHKe HAIU CTYACHTHI OJIYyYaloT B Ma-
THCTpaType, 3aKkaHuyuBas oOyueHHE HallMCaHHEM MarucTepcKoil auccepranuu. Janee sxenmaromue
MOCTYMNAaT B actiupauTypy npu UA® unu HI'Y.

Hamm BeImyckHUKH paboTaloT Ha YHUKAIBHBIX YCTaHOBKaxX EBporbl, AMepuku u SmoHWNM; r0-
ponoB HoBocubupcka, Jyonsr, CepriyxoBa, MOATBEpKJasi BEICOKHI YPOBEHb MOATOTOBKH Ha Ka-
¢denpe. Crieqyer cka3aTh, YTO B CBSI3M C BO3PACTAIOIIMM HCIIONH30BAHNEM YCKOPHUTEIBHBIX TEXHO-
JIOTUA UMEETCsl OueHb OOJbINasi HeXBaTKa KaJpoB B Mmupe, B Poccum u 31mech, B HoBocuOupcke.
WHcTUTYT sinepHOi GU3KKH SBJSICTCS OJHUM U3 MPU3HAHHBIX JHJIEPOB TaHHOTO HAMPAaBJICHHUS, 11O~
JapyiI MAPY MHOTO HZEH, YCKOPUTEIFHBIX TEXHOJIOTHH, BHEC OOJBIION BKIIAJ B COOPYXKEHHE YCKO-
puteneit 3a pybexxom m B Poccum. JlanmpHeiiiee pa3BUTHE ITOTO HAMPABICHUS, OCYIICCTBICHHE
IUTAaHOB M MJEH, 3aBUCHT OT Bac, MOJIOJIOTO TaJaHTJIMBOTO MOMOJIHEHUs, MBI XJIeM Bac Ha Kadeape
¢uznku ycxoputeneit HI'Y Ha 6aze USD.

Kadbenpa dusumkn yckoputenemn
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