A. b. @aiinbepe

B. . BEKCJIEP 1 HOBBIE METO/Ibl YCKOPEHM A*

Boxbioe, ecnu He onpenensioniee 3HaY€HNE 1T CTAHOBJICHHS U pas3-
BHUTHS HOBOH, BXXHOW 00J1acTH COBpeMEHHON (pH3uKN — QU3UKN yCKOpHUTE-
JIeH peNSITUBUCTCKUX YaCTHII, COCTABISIONINX YKCIEPUMEHTAIBHYIO OCHOBY
(DM3HMKYU BBICOKUX SHEPTUH U 3JIEMEHTAPHBIX YaCTHII, UMEJIO TO, YTO Y HCTO-
KOB 3TOTO paszzena ¢pusuku 0611 B. 1. Bekciep, 3aJ10:KUBIINN OCHOBBI, U TO,
41O MacwTalbl JedaTedbHOCTH U TajdaHT Bmanumupa Mocudosuya momaHo-
CTBIO COOTBETCTBOBAIM MAacCIITAOHOCTH U 3HAYCHHIO DTOTO pasjeiia GU3UKH.
Te, xoMy BbINIANO OOJBIIOE CYACTHE OBITH COTPYJHUKOM WIIM B3aUMOJIEH-
crBoBaTh ¢ B. U., kOHEeYHO, ¢ 0OJIBIIOH 0JIATOAAPHOCTHIO U MIPU3HATEIIHHO-
CTBIO PacCKaxXyT 0 HeM. Sl ke KoCHYch ToJIbKO pabotel B. U. Bekcinepa B
OJJHOM U3 Han6onee BAaXXHBIX U OYCHb J'IIO6I/IM]:IX UM HaHpaBJ’leHI/Iﬁ €I'0 MHO-
TOrPaHHON AESTENBHOCTH B (PU3HKE YCKOPHUTENIEH — OTKPBITHS U OCyIle-
CTBJICHUS] HOBBIX METOOB YCKOpEHHsI. XOTs, 110 CYIECTBY, BCs ero padora
1o (U3MKe YCKOpPUTEJIeH CBOMIIACH K TOMCKAM U CO3aHHI0 HOBBIX METOIOB
YCKOpEHHUS, HAaUMHAas ¢ OTKPHITUSA UM (M HE3aBUCHMO HEMHOI0 mo3xe Mak-
MUJUIAHOM) IPUHIIKIIA aBTO(a3upOoBKH. J[0 CUX TIOp Bce pe30HaHCHBIE YCKO-
PUTECIIN 3apsKCHHBIX YaCTUl, OJSHEPTUA KOTOPBIX JOCTHUIJIA MHOTHUX
TUTadJICKTPOHBOJIBT, OCHOBBIBAIOTCA HA 3TOM IIPUHIIHUIIC. He Hago 6I)ITI) Ipo-
BHJIIIEM, YTOOBI C MIOJIHBIM OCHOBAHUEM YTBEPIXKIATh, YTO CIIE TOJITHE TOIbI
aBTO(a3upOBKa COXPAHHUT CBOE 3HAUCHHE.

Bragumup Uocudosuy, 61aromaps CBOUM paboTaM MO YCKOPUTEISIM
PENATUBUCTCKUX 3apPSKCHHBIX YACTHI[ CTABIIMA MPU3HAHHBIM JHICPOM
9TOH 00JaCTH M 3aBOCBABIIHI B HE OTPOMHBIN MEKIyHAPOIHBIH aBTOPH-
TET, HAIlleJ B ceOe CHIIBI M MY KECTBO HAYNHATH HOBYIO, HCU3BEIAaHHYIO U KaK
BCET/Ia B HayaJe 3610KyI0 00J1aCTh — HOBBIX METOJIOB, H YK€ OJTHO 3TO pelIe-
HUE BBI3BIBACT OTPOMHOE YBa)keHHE. ECTi K TOMY T00aBUTH IEBIN PSIJT ITH-
OHEPCKHX, ITy00YalIINX ¥ HEOXXHIAHHBIX, 0YCHB IUIOJAOTBOPHEIX HACH B
9TOI 0071aCTH, YACTh U3 KOTOPHIX yKe OJTM3Ka K OCYHIECTBICHUIO 00 OyaeT
peanu3oBaHa B OJM3KOM OYyIyIIeM, yAUBUTEIBHYIO CBEKECTb BOCIPHUSITHUA,
Oirarogapsi KOTOPOW OH BCET/Ia OCTABaJICS B HAYKE MOJOKE HEKOTOPHBIX MO-
JIOABIX, HO CIUIIKOM TPE3BO MBICIISIINX, YPE3MEPHO PACCYIOYHBIX, HO HE
BCET/Ia TalbHOBHIHBIX OIMIIOHEHTOB, €TO HAJCKHYIO MOIICPIKKY BCEMY HO-

*Jlokmag Ha CEMUHape, MOCBAMICHHOM 95-7TeTHI0 €O JHSA POXKIACHUSA
B. U. Bekcnepa ([yb6na, 4-6 mapta 2002 1.).
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BOMY M IIPOTPECCUBHOMY B HayKe, €TI0 I00pOKEIaTeNbHOCTh, COUETAIOMIYIO-
¢ Cc TIyOOKOW KPUTHYHOCTHIO, TO CTAaHOBHTCS SICHO, YTO 3HAaYCHHUE
Brnagumupa MocudoBruua 1 CTaHOBICHHUS M Pa3BUTH HOBBIX METOJOB
YCKOPEHHSI TPYIHO NTEPEOLCHNTb.

PaGoTbI 10 HOBBIM METOZAaM YCKOPEHHUSI, I0JI0KECHHBIC Ha TIEPBOH Me-
xayHaponaHoi koudepenunu B XKenese (LLEPH) B 1956 r. B. 1. Bekciaepom
(korepeHTHBIE METOJBI ycKopeHus), A. M. bBynkepom (mo ¢oxycupoBke
YCKOPSIEMBIX YacTHIl C MTOMOIIBI0 aBTOCTAOMIN3UPOBAHHOTO PEISITHBHUCT-
CKOT'0 3JIEKTPOHHOTO MydYKa C Y4ETOM CHIBHOTO BIIHMSIHHS IPOIECCOB U3IY-
YeHHUs]) W aBTOpa JTOr0 Jokiana (00 yCKOPEHHH C MOMOUIbIO BOJH
IJIOTHOCTH 3apsija, BO30yK/IaeMbIX B IJa3Me MJIH HECKOMIICHCHPOBAHHBIX
MydKax 3apsDKEHHBIX YacTHUI[), BBI3BAIM OOJBIION HMHTEPEC W CEPHE3HYIO
JUCKYCCHIO.

B 1957 r. B. 1. BekciepoM ObUT IPEIIIOKEH METO YCKOPCHHSI TSIKE-
JIBIX WOHOB KOJIBIIAMH PEJSITUBUCTCKHUX JJIEKTPOHOB, YCOBEPUICHCTBOBAH-
HbIl u ocymecTtBieHHeld B. II. CapaHueBslM u coTpyqHukamu. Jlns
Pa3BUTH HOBBIX METOJOB YCKOPEHHS BA)KHOE 3HAUCHHE MMEJH HpeJie-
cTBYyIOIIHME paboThl Allb(hBEHA 110 YCKOPEHUIO CMEHHBIM (DOKYCOM 3JIEKTPOH-
Horo noroka (1950 r.) u bennera o caMo(oKyCUpOBKE PEIATHBUCTCKUX
ITy4KOB 3JIEKTPOHOB (0e3 yuera BIUsSHUS npolieccoB nziydenus) (1934 r.).

HarmomHuuM, 4T0 0COOCHHOCTB KOJUIEKTHBHBIX METOJIOB 3aKJIFOUAETCS B
TOM, YTO YCKOpSIoIKe U (OKYCHPYIOIIHE M0JI HEe CO3AaI0TCsl CTOPOHHUMU
ncrounnkamu (Hanpumep, CBU-reneparopamn), a o0pa3yroTcs 3apsiiaMu U
TOKaMH CpeJipl, B KOTOPOM MPOUCXOAUT yCKOpPEHHUe (Hampumep, B IUIa3zMe
WJIM CUJIBHOTOYHBIX PEISITUBUCTCKUX Iy4YKax 2yieKTpoHoB — CPOIT). Takum
00pazoM, HEOOBIYHOCTH KOJUIEKTHBHBIX METO/I0B 3aKJIFOYAETCs B TOM, UTO B
HUX ONPEJESIONyI0 POJIb UTPAIOT KOJIJIEKTUBHBIE NMPOIECCHI, TPOUCXOA-
e B CHCTEMax, COJIEPKALIUX OOJIBIIOE YHCIO KYJIOHOBCKH B3aUMOJIEH-
CTBYIOIIMX YacCTHUL, OTJIMYAIOMIMXCS OOJbIIEH CIOKHOCTBIO, YeM
TpaAUIIMOHHBIC YCKOPHUTEIH, ¥ IIOITOMY TPEOYyIOINX 3HAYUTENIbHO OoJIbIlee
BpeMsi JIUIsl IPOBEPKU M OCYLIECTBICHHs. B Takux cucremax 0coOylo poib
MIPUOOPETAIOT BOIPOCH! YIIPABICHUS IUCIIEPCHOHHBIMH CBOMCTBAMH U MHO-
TOYHCIIEHHBIMU HEYCTONYUBOCTSAMU.

OTnUYUTENBHOH OCOOEHHOCTHIO KOTEPEHTHBIX METOJOB YCKOPEHHS
(yckopeHmue IBIDKYILIEHCSA Cpefol, yIapHOe YCKOpEeHHe, YCKOPEHHEe KBa3U-
HeﬁTpaJ’IbeIX CFyCTKOB) ABJIACTCA TO, UTO YCKOPAOIIUEC CHJIBI 3aBUCAT OT
yycia yCKopsieMbIx yacTul N, Bo3pacTtas NponopiuuoHaibHo N.

51 yxe ynoMHHaJ 0 IEPBON MEXAyHapOJHOW KOH(EpPEHIIMHU M0 YCKO-
purensim (JKenesa, IIEPH, 1956 r.), HO, HaBepHOE, OHA 3aCITY)KHUBAET, YTOOBI
OoJsiee moApoOHO pacckas3aTh 0 Hel. Bo-nepBbiX, OHa Chirpaja OYeHb BaXK-
HYIO POJIb B Pa3BUTHH (PU3UKK M TEXHUKH YCKOpPUTEJEH, 0COOCHHO HOBBIX
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METO/IOB YCKOpeHUs. BO-BTOPHIX, BCe MEHbBINIE OCTAETCS YUYACTHUKOB 3TOH
KOH(EpEeHINH, KOTOPbIE MOTJIN OBl paccka3aTh O HEll.

B 1956 r. B XXeHeBe cocTosack meppasi MeXXKIyHapo HAsT KOHPEpeH-
s (CHMITO3MyM) TIO YCKOPHUTENSIM BBICOKMX YHEPTHi, HABEPHOE, TOTOMY,
YTO 5TO OBUT BOOOIIE MEPBEIH B 3TOW 00J1aCTH MEXAYHAPOJHBI CUMITO3HYM,
1 IIOTOMY, UTO BCTpeda IPOXOAMIIa Nocae okoHuaHus Benukoit OtTedecTBeH-
HO¥ (M BTOpOH MHPOBOIi) BOWHBI, KOT/J]a HAyYHbIe KOHTAKTHI OBIIIM IIpEepBa-
HBI, & B HACTOSTEILHOW HEOOXOJUMOCTH UX BO3OOHOBIICHHUS OBLIH yBEPEHBI
MOYTH BCE (PU3UKH-YCKOPHUTEIBIIMKN M, KOHEUYHO, IIOTOMY, YTO B (PU3HKE
YCKOpHTENEH HAKOMWINCh HOBBIC MHTEPECHBIC UACH M OBUIM JTOCTHUTHYTHI
OoJbIINE YCIIEXH B Pa3BUTHU YCKOPHUTENEH pelasiTUBUCTCKHUX yacTuil. [lo
BCEM ITUM HNPUYMHAM CHMIIO3UYM MPEBPATUIICS B MOTYYHMI MOTOK HOBBIX
nJei, HOBBIX NOPA3UTEIbHBIX PE3YIbTATOB B CO3JJaHUH PE30HAHCHBIX YCKO-
puTeIeil 3JIEKTPOHOB U MPOTOHOB, OCHOBAHHBIX HA MPUHITUIIE aBTO()a3NPOB-
KM, OTKpeIToM Brnamummupom MWocudosuuem Bexcinepom (1944 1.) u
HECKOJIbKO mo3xke (1945 1.), HO He3aBUCHMO, DIBHHOM MaKMUJLIAHOM.

VY:Ke HauaIM CBOE yCIEIIHOE ECTBUE YCKOPUTEIH ¢ CUIIbHON (poKycH-
poskoit Kpucrodoinoca, Kypanra, CHaitnepa u JleBunrcrona. HanmomMuunm,
YTO Ha CUMIIO3MYME BIEPBBIC OBLIO BBHICKA3aHO YTBEP)KJIEHHUE, YTO OCYIe-
CTBJICHUE UJECH BCTPEUHBIX ITyYKOB CTAHOBUTCS peasibHBIM. O0 3TOM roBo-
punocs B pokinane Kepcra, MOCBSIIEHHOM YCKOPUTENSM Ha BCTPEUHBIX
IIy4Kax IPOTOHOB, a Takke B fokinaae O’Huna no BCTpeUHBIM 3JIEKTPOHHBIM
IIy4KaM.

Ha cumno3uymMe ObUIH U3J105KEHBI OCHOBHBIE HJIEH KOJIJICKTHBHBIX Me-
TOJOB yCKOpeHUsi U (POKYCHUPOBKH, KOTOpbIe 00pa3oBad COBEPLUICHHO HO-
BOE HaIllpaBJIEHUE Pa3BUTUS YCKOPUTEIEH.

ITomumo B. M. Bekcnepa u 3. MakmuiiaHa B CUMIIO3UYM€E Y4aCTBO-
BallM: OJIMH M3 co3jaareliell nepBoro yckopureis — KokpodT, HUKIOTPO-
Ha — Jloypenc, 6eratpona — Kepcer, npuHLuMIa CHIBHON (POKYCHPOBKU —
Kpucrodonoc; Cuaiinep, Kypaur, JIeBUHICTOH; OYe€Hb MHOTO ClellaBIINE
JUISL pa3BUTHS yckopuTteneit Bunepos u AnsBapen; Anamc, brexerr, Yun-
kuHIoy, Mamner, ®paii, Jloycon u apyrue; Hamu — Bragumupckuii, Cu-
HeJNbHUKOB, [lxenenos, Banerep, Konomenckuii, Komap, banaun, Haymos,
bensieB u ap. C 601bIINM yCTIEXOM OBLIH A0J0KEHBI pA0OTHI, BBINOJIHEHHbBIE
o1 pykoBojictBoM MuHia, PabuHoBrYa u Apyrux, u padora, BHITIOJTHEHHAS
K. Caiimonom u A. Cecciepom.

Biagumup Mocudosuy, npubsiBinuii B JXeHeBy paHblie, Ha 3acena-
HUM OprKOMHUTETa Ipeaynpeauwsn Hac, 4uro Jokiansl B. M. Bekcnepa,
A. M. Bynkepa u Hall BbI3bIBAIOT O4Y€Hb O0JIBIIOI HHTEPEC U MPEACTOUT Ce-
pbe3Hoe o0CyXIeHue, HO ACHCTBUTENBHOCTh MPEB30ILIa BCE OXKHUIAHHUS.
Bonpmioe ynoBieTBOpeHHE BbI3Baja JIUTEIbHAs W ropsdas JTUCKYCCHS.
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B Heil mepemenianuck riry0oKkue, Cepbe3HbIe U TPYIHBIC BOIIPOCHI C BOIIPOCa-
MH, B KOTOPBIX YyBCTBOBAJIOCH, YTO HX 3aJal0T OUYEHb XOpoune GU3NKU, HO
JUIsL KOTOpBIX oOcyxpaaemast o0nacTh (hU3MKK OblIa MajlOM3BECTHOH, a
UJCH — COBEPIICHHO HEOXHUIAHHBIMH. Uepe3 MATh-AeCATh JIET HICH KOJI-
JIEKTUBHBIX METOJIOB YCKOPEHHs U (OKYCHPOBKHM CTaJHM NPUBBIYHBIMH, a
MHOTHE U3 TeX, KTO 3a7aBajii BOIIPOCHI, CAMH CTAJIM aBTOPAMHU HHTEPECHBIX
HWCCIIENOBAHUN B OTOW 00JIaCTH.

MHoro cenany 11l pa3BUTUS KOJUIEKTUBHBIX METOJI0B YCKOPEHNS J1a-
O6opaTopuu, pyKOBOJUMbIE YICHUKAMU U COTpyIHNKaMu Biagumupa Mocu-
¢osuua B. I1. CapanuessiMm (a 3arem WM. H. VIBaHOBBIM U COTpy/IHUKaMH) B
OUAUN, M. C. Padbunosuuem 1 A. A. Komomenckum (a3atem A. H. JleGene-
BbIM) B DMIAHe u, KoHEYHO, OTPOMHOE 3HaUYCHUE UMETU PaOOThI, MPOBEACH-
Hele A. M. bynkepom u corpynnukamu (a 3atem A. H. CkpuHckum u
cotpynaukamn) B UacTuTyTe simepruoit pusukun CO AH CCCP, ocobeHHO B
o0nacTu dKcrepuMeHTa. B Hacrosiiee Bpems omnpejelisiolniee 3HauyeHUe
nmerotT pabotsl pusnkos CIIA, SAnonun, @panuun.

[TombITaemcst caenath KOPOTKHIT 0030p HEKOTOPHIX PabOT MO KOJUICK-
TUBHBIM METOJaM YCKOpeHHUs. B 01HOM oKIaje 3To cenaTh NPaKTUIeCKH
HEBO3MOXHO. [I03TOMY MBI PaCCMOTPHM TOJBKO OJHY W3 Pa3HOBHUAHOCTEH
KOJIJIEKTUBHBIX METO/I0B — METOJI YCKOPEHHS BOJTHAMHU IJIOTHOCTH 3apsJI0B
B IJIa3Me€ U ITy4KaX 3apsDKEHHBIX YaCTHIL. DTallbl Pa3BUTHS TUX METOI0B He-
MTOCPECTBEHHO CBA3aHBI C 3TAllaMH Pa3BUTHS CIIOCOOOB U HCTOYHHUKOB BO3-
Oy /IeHHS TJIa3MEHHBIX BOJIH HJIM BOJIH B HECKOMIICHCUPOBAHHBIX ITy4YKaXx.

Ha mepBom 3Tarne 3Tu BOJIHBI BO30YKJANKUCh C IIOMOIBIO H3ITYUCHHUS,
cozgaBaBuerocs CBY-reneparopamu. Ha BTOpom sTame — C MOMOIIBIO
CHUJIIPHOTOYHBIX PEISATUBUCTCKHUX IEKTPOHHBIX MydkoB. Ha Tperbem — c
MIOMOIIBI0 MHTECHCHUBHOTO KOPOTKOHMMITYJIBCHOTO JAa3epHOTO HU3Iy4YeHUS
LWFA unu KOpOTKUX 3JI€KTPOHHBIX HIIU IO3UTPOHHBIX CI'YCTKOB (71, > ny).

OcHOBHOI 3a/1aueil mepBoOro 3Tama OblIa MPoBEepKa caMoil BO3MOXKHO-
cTH BO30YK/JIEHUs B IUIa3Me BOJH IUIOTHOCTH 3apsiia ¥ Tonorpaduu mojiei u
(haz0BOI CKOPOCTH, HEOOXOJUMBIX JJII YCKOPEHHUS C HANPSKEHHOCTHIO T10-
JIel mopsiika CyIEeCTBYIOIUX B TPAJULIMOHHBIX YCKOPUTEIsIX. B pe3ynbprare
HccieI0BaHni OBIIIO TOKa3aHO, YTO BOJHBI IIPOCTPAHCTBEHHOTO 3aps/ia, He-
00X0MMBIE ISl yCKOPEHMSI 3apsKEHHBIX YacTHUIl B TUIa3Me, CYIIECTBYIOT, a
HaIpPsDKEHHOCTH 3THUX ToJiel gocturarT 35-50 kB/cM. BriocnenctBun Ob1n
MIPE/II0KEH, TEOPETUYECKN U IKCIIEPUMEHTAIbHO HCCIIEJOBaH CIOCO0 BO3-
6y)KZICHI/I$[ TJIa3MEHHBIX BOJIH C TIOMOIIBIO IEPBOHAYAJIbHO HEMOAYJIUPOBAH-
HOTO Iy4Ka JIEKTPOHOB, UCIOJb3Ys Mpejcka3aHue AXHUe3epoM U HaMHU, U
bomom u I'poccoMm, U 3KCnEPUMEHTAIBHO MOATBEPKICHON MMYyYKOBOU HeE-
ycrorunBocTtu (1949 r.).
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Bropoit 3Tanm pa3BUTHA KOJUIEKTHBHBIX METOJOB YCKOPEHHUS HETO-
CPEJICTBEHHO CBSI3aH C CEPhE3HBIMH JOCTHIKEHHUSIMHU B 00JacTH CO3JaHUS
CUJIbHOTOYHBIX PEIATUBUCTCKHUX IIEKTPOHHBIX ITy4KOB B KOHIIE 60-X ro/10B.
B 70-x rogax ObLI MpeaI0KeH EJIbIH Psiji CIIoc000B YCKOPEHHS IPOTOHOB U
TSDKEJIBIX HOHOB C IIOMOIIBIO BOJIH INIOTHOCTH 3apsi/ia, pacpoCTpaHIIONNX-
csa B HeckoMmmieHcupoBaHHBIX CPOII. OcHOBHAS TPYyAHOCTH, KOTOPYIO HE00-
XOAUMO OBLIO NPEOJoJeTh, 3aKIYagach B TOM, 4YTO IS COOIIOAEHUS
CUHXPOHM3Ma MEXKJy YCKOpsIoLeld BOJHOU V; 1 ycKopsieMo#l yacTulieil He-
00X01MMO OBLIO HOHU3UTH (Pa30BYI0 CKOPOCTH BOJIH, PACTIPOCTPAHSIOIINXCS
B CPOII, ABMXYIIHUXCS CO CKOPOCTHIO MOPSIIKA C, 10 CKOPOCTH YCKOPSIEMBIX
MIPOTOHOB U TAKEIBIX HOHOB, CKOPOCTh KOTOPBIX MHOTO MeHbIIIE ¢. [l 3TO-
IO HCIIOJIB30BAJMCH BOJIHBIL, 00yCIOBIEHHBIE aHOMaIbHBIM 3¢ dexrom [lo-
miepa, 1 KOTopelX o —k,V,, = —w .

B metone Cinoyna—[IpaMMOHAa YCKOPEHHE OCYILIECTBIAETCS ME/JICH-
HOM LHUKJIIOTPOHHOW BONHOM W ,,, = 0. BAM3KMM K 3TOMY METOIY ABJIACT-
s CTI0c00 YCKOPEHUS MEJICHHOH JIEeHTMIOPOBCKOH BOJTHOM, BO30YX/1aeMoi
B cxomsmemcs riaagkom BomHoBoxe (P. Sprangle et al., 1976 r1.)

wp (Z) kz

jez = —. HauOomnbluee BIusHUE Ha U3MEHEHHE Von (z) okasbiBaeT
Vb

U3MEHEHHE ) j, (z). 3HaUUTeIbHBIH HHTEpEC IPEACTaBIsIeT IPEATI0KECHHBIH B

1973 r. (H. A. Xwxkusk, A. I'. JIeimapp u Ap.) ciocod yCKOPEHUsI MOTYJIUPO-

2‘7[ VQZ

BaHHBIX CPOII, nBmxymuxcsa B roppUPOBAHHOM BOJIHOBOJEC @,y = 7

rae L — mepuo/ BOTHOBOIHON CTPYKTYphl. UHTepecHO! 1 Ba)KHOM 0COOCH-
HOCTBIO MEJIJICHHBIX LUKJIOTPOHHBIX U JEHTMIOPOBCKUX BOJIH, pacIpoCTpa-
wsromuxcest B CPOII, saBisiercs TO, 4TO 3TO BOJHBI C OTPHIATEIBHOMN
SHEprueil, U NOATOMY YCKOPEHUE HOHOB, KOTOPOE MPUBOJUT K AUCCUTIALIUHI
OHCPIruu COMPOBOKIAACTCA pOCTOM aMINJIMTYAbl BOJIHBI B OTJIMYHUE OT Tpaau-
IHOHHBIX CUCTEM. 3aMETUM, UYTO BOJIHEI C OTPUIATEIBHON dHEPTHEH OBLIH
HU3BECTHBI U paHEC, HOBBIM ABJIACTCA TO, YTO JUCCHUIIATUBHBIM 3JICMECHTOM
SIBJISIOTCSI HE BOJIHBI 3aMEJUISIONIEH CTPYKTYPHI C TTONOKUTEIBHON dHEPTH-
eii, B3aUMO/JIeCTBHE KOTOPHIX C BOJIHAMU C OTPUIATEIbHON SHEprUueil mydyka
MPUBOJUT K BO30YKICHHUIO U yCUJICHUIO BOJHBI B CHCTEME ITYy4OK—3aMeIIs-
I0111asi CTPYKTYpa», a yCKOpsieMble HOHBI, KoTopble ABKUKYTCst B CPOII, sBis-
I0OTCS JUCCHUIIATUBHBIM 3JICMECHTOM.

B merone Cnoyna—/[paMMoHZa CHHXPOHHU3M YCKOPSIEMOW YaCTHIIH H
YCKOPSIIOIIEH ee BOJIHBI MOJAEPKUBACTCS MyTEM U3MEHEHHS HANPSHKEHHO-
CTH TIOCTOSIHHOTO MarHUTHOTO MOJisA. B 3kcepuMeHTax ObLIO JOCTUTHYTO
O0YCHB OOJIBIIIOC 3aME[JICHUE, MUHUMAIbHAS YHEPTUS WHKCKTHPYEMBIX HO-
HOB MOJKET OBITh ClIeJIaHa OueHb Majioil ~ 0,06¢, BbICOKAs HANIPSKEHHOCTh
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YCKOPSAIOIIETO 3JIEKTPUUYECKOTO OIS BOJHBI B OKCIIEPUMEHTAX COCTABIISIA
oxono 100-200 kB/em, T.x. E, ~V ' ~H , TO C POCTOM JHEPTUM Hamps-
> z ph 0

KEHHOCTb YCKOPSIOIIEro MOJIs MaJaeT, TOK yCKopsieMbIx dactu [ ~E /A
JUIsL KOPOTKHMX BOJIH BeJMK. HeslnHelHas TeopHsi 3TOr0 METo/1a YCKOPEHHS
Owuta passuta B padore B. JI. [llanupo, B. W. llleBueHko u ap.

DKCIEPUMEHTAIbHOE TOATBEPKICHUE BO3MOXXHOCTH BO30YXKICHUS
MEIJICHHBIX IUKIOTPOHHBIX BOJIH, OCHOBAaHHBIX Ha HCIIOJIE30BAHUH aHO-
MaibHoro 3¢gdexra Jormnepa, nano B padorax b. W. lIBaHoBa, moigHoMac-
mTabHBI JKCIEPUMEHT M0 TmpoBepke wMeroma CroyHa—/[pamMMoHIa
ocymectBieH E. Cornet, M. Sloan u np., 3atem P. A. Memeposeiv (MPTU
AH CCCP) u ocHOBHBIC BEIBOJBI TCOPUH OBLIH IMTOITBEPIKICHEI.

HenocraTtok MeTo1a yCKOPEHHUS MPOTOHOB MU TSAXKEIBIX HOHOB C TO-
MOIIBIO MEIJICHHBIX JICHTMIOPOBCKUX BOJIH, BO30YKIaEMBIX B CXOISAIICMCS
BOJIHOBOJE, 3aKJTIOYAETCS B TOM, YTO MUHUMAJIbHAS (ha30Basi CKOPOCTH BEJIH-
Ka, 3TO TPeOyeT CHIIBHOTO YBEIUYCHUS SHCPTUU HHKCKTUPYEMOTO IyYKa
MPOTOHOB WJIW TsDKEIBIX HOHOB 110 20 MaB. TIpaBna, cymecTByeT BO3MOXK-
HOCTB IMOHIKEHHS ()a30BOI CKOPOCTH YCKOPSEMOU BOJIHBI HCITOIb30BaHUEM
HEJIMHEWHOTO SIBICHUS: yMEHbIIEeHNE (Da30BOI CKOPOCTH BOJHBI C POCTOM €€
AMILTUTY ABL.

[TopBOas MTOTM BTOPOTO 3TANa Pa3BUTUS METOAA YCKOPEHHS C TIOMO-
LIbIO BOJIH IUIOTHOCTH 3apsijia, Bo30yxxaaembix B CPOII unu B ruasme, ciie-
JIyeT TONYEepKHYTh, YTO B pE3yJbTaTe YCIEIIHO I10Ka3aHa BbICOKAs
3¢ (HEeKTUBHOCTD 3THX BaPUAHTOB KOJIJICKTHBHOI'O YCKOPEHHS C IOMOIIBIO
BOJIH INIOTHOCTH 3apsija, pacupoctpanstomuxcs B CPOII, u 1oCTUTHYTHI Ha-
MPSDKEHHOCTH ycKopsrowux nosied 1o 200 kB/cm. [loaTomy MHe TpynHO
0OBSCHNTH BHE3AIMHOE IPEKPAICHIE 3TUX UCCIIETOBAHNH.

Tpernii aTan pa3BUTHS METOJa YCKOPEHUS 3apsKEHHBIX YaCTHI] C I10-
MOIIBIO BOJIH, PACIIPOCTPAHSIONUXCS B IJIa3M€ MJIM CHIIBHOTOUYHBIX ITyYKax
9JIEKTPOHOB, TECHO CBSA3AH C CO3JaHHEM KOPOTKOMMITYJIBCHBIX (T MOpsAKa
JICCSITKOB MJTM COTEH (PEeMTOCEKYH) J1a3epOB OOJIBIION MOIIHOCTH T (Tep-
paBatT, U Jaxe MEeTaBaTT) U TEOPETUUECKUMH HCCIEIOBAHUSIMH, B IIEPBYIO
odepenb ¢ 3amedarenbHoi paboroit T. Tajima J. Dawson (1979 r.), n He3a-
BUCHMO BBITTOJTHEHHBIMU paboramu JI. M. 'opOyHoBa u np., P. Sprangle
et al. u psiga Apyrux padboT «4UCTHIX» (HEMPUKIIAIHBIX) TEOPETUKOB, HAIIPHU-
Mep, paboTsl Po3enbarora u JIbio M0 BO30YKICHHUIO IJIA3MEHHBIX BOJIH Jia-
3CpHBIM  HU3Ny4YeHHeM, paboTel P. B.IlomoBnHa 10 HEITWHEWHBIM
BO3MYyIIEHHAM B mia3me u A. U. Axuesepa u P. B. [lonoBuHa o HenmnHEH-
HBIM PEJIATHBUCTCKUM BOJIHAM B miazme (1956 1.).

MHe npencTaBisieTcss YMECTHBIM IOJYEPKHYTh 3HadeHHe paboT
J. Dawson B pa3BUTHH TE€OPUHU IJIa3MbI, B YACTHOCTH METOJIOB YUCIECHHOTO
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MOJICITUPOBAHUS MPOIECCOB, MPOUCXOAANIUX B ITUIa3Me U JAPYTUX Cpeaax C
OOJIBIINM YHCIIOM KYJIOHOBCKH B3aUMOJICHCTBYIOIIMX YaCTHIL, U B pa3paboT-
Ke IUIa3MEHHO-JIa3€PHBIX METOJ0B YCKOPECHHS 3apsDKCHHBIX YaCTHUI]
(LBWA, LWFA), a takxke B pazpaborke metona PWFA.

B metone LBWA mnnasmeHHBIC (JTEHIMIOPOBCKHE) BOJHBI BO30OYyXKIa-
10TCS B pe3yJibTaTe OMEHNH IBYX KOJUIMHEAPHBIX 3JIEKTPOMArHUTHBIX BOJIH,
CO3/1aBaeMBbIX JIa3ePOM TaK, YTOW| — W) =W ki —ky = w ), IV, V), <<,
VpLhangm
MTOH/IEPOMOTOPHO CHIIOHN, EHCTBYIOIICH HA AJIEKTPOHBI IJIa3Mbl B HAMpa-

1/2
= V;aser = c(l— w% /wz) . Bo30Oyxnenue BOMH 00yCIOBIEHO

. el= = el= =
BIICHHM PACIPOCTPAHEHHUs DIEKTPOMATHUTHOW BOJIHBI f[Vle }, f[VzHl },
c c

rae | v H, — HanpsyKeHHOCTH DJIEKTPOMArHUTHBIX MONEH, V; uV, — cko-

POCTH 37IEKTPOHOB IIa3Mbl. HampsKeHHOCTh 3JEKTPUUYECKOro MOJIs Iiia3-

1/2
)

o 2
MEHHOW BOJIHBI paBHa EL = (dwmc”n , MaKCUMaJIbHasi DHEPTHUS

p’p
YCKOPSIEMBIX 3JIEKTPOHOB, OIpeeisieMas pacCTPOUKONW CKOPOCTH BOJIHBI U
YCKOPSAEMOW 9aCTHIBI, PABHA € 00 = ZyIZUch = 2mc? (a)2 /w?, )1.

K TperbeMy 3Tamy pa3BUTHS METO/1a YyCKOPEHHS C TOMOIIIBIO IIa3MeH-
HBIX BOJIH OTHOCHTCSI Takyke mnpeioxeHHbld B 1985 r. B pabore P. Chen,
J. Dawson, R. Huff, T. Katsouleas MmeTox yckopeHUsI, TOKE OCHOBAaHHBIN Ha
WCIIOJIb30BAHHH ISl YCKOPEHHUS TUIa3MEHHBIX BOJIH, HO BO30YX/1aeMbIX He
JIa3epHBIM M3IYyYEHUEM, a CTYCTKAMHU 3JIEKTPOHOB WIJIM UX HMEPHOAMYECKON
I10CJIEJOBATENILHOCTHI0. Takue BOpOChl TEOPETUYECKU U IKCIIEPUMEHTAIIb-
HO HCCIIEIOBAINCH U paHee, HOBBIM M Ba)XKHBIM OBIJIO TO, YTO YCKOpPEHHUE
MpeIIarajioch OCYIECTBUTH C TOMOIIBIO KMIbBATEPHBIX BOJIH, CIEIYIOMINX
3a crycTKoM. TakuM o0pa3oM, yCKOPSIEMbIH CTyCTOK YacTHI] U BO30y K/1at0-
U BOJIHY OBUIM NPOCTPAHCTBEHHO pa3HeceHbl. [loaToMy yckopstomiee
nosie £_ 1 1oJe, TOPMO3siIiee 3JIEKTPOHHbBIE CTYCTKHU, BO30YKAAIOIINE BOJI-
Hy, £, MOrIJU 3HAUUTENBHO OTJIMYATHCA APYT OT Apyra. DTO ke yTBepikKie-
HUE CIPAaBEIJIMBO JUISl Pa3IMYHBIX YacTedl OJHOTO0 W TOTO e CrycTKa.
YacTHuubl mepeHeil 4acTH crycTKa BO30YKAA0T KIJIbBATEPHYIO TUIa3MEH-
HYIO BOJIHY, KOTOpasi yCKOPSIET 3JIEKTPOHBI XBOCTA crycTKa. Takum odpazom,
JUISL pACCMATPHUBAEMOr0 cI1oco0a yCKOPEHUs ONPEEISIONINM SBISIETCS TaK
Ha3bpIBaeMblil k03¢ dunuent tpanchopmanuu R = E£, / E_. Tak xak Bo30y-
XKITAeMbII CTYCTOK COCTOMT W3 OOJIBIIIOTO YHCIA 3JIEKTPOHOB, TO 3/I€Ch Ha

TlompoGuee cm. cratsio: 4. B. @aiinbepe // ®usnka mmasme. 1987. T. 13,
BoIm. 5. C. 607-625.

123



NIEPBBIl IIaH BBIXOIST BOMPOCH (HOKYCHPOBKH M YCTOHYHBOCTH CI'YCTKOB,
B030y’XKJAIOIINX BOJIHY.

OCHOBHBIM pPe3yJIbTaTOM pabOT TPETHEro dTarna OblLIO NOJTBEPIKICHUE
MPaBUJIBHOCTH HUIeH crmocoboB yckoperuss BWA, PWA, LWA u SmLWA
(mocyie IHUI METOT — 9TO IUTa3MEHHO-JIa3EPHBIH METO]], OCHOBAHHBIN Ha OT-
KPBITOM B paboTax I0 IMJIa3MEHHO-JIa36PHOMY METO/Y YCKOpPEHUSI HHTepec-
HOM SIBJIGHMHM CaMOMOJYJISIUU JIa3epHOTO HMITYJbCa, PaCHpOCTpaHsIIo-
mierocs B iasme (Auapees, Antonsen, Sprangle)). OTMETHM, YTO 3TO sIBJIC-
HHUE CaMOMOJYJISAIUH OJOOHO aBTOMOYJISILIMHU ITy4Ka 3JIEKTPOHOB, ABHKY-
LIerocs B IIa3Me IPH IIa3MEHHO-ITyYKOBOH HEYCTOHYMBOCTH.

BTOpbIM Ba)XHBIM PE3yIbTATOM TPETHETO 3TAIA SBISCTCS JOKA3aTCIIb-
CTBO B paboTax MO IUIA3MEHHO-JIA3CPHBIM METOJAaM YCKOPCHHUS TOrO, YTO
MOJKHO Ha MaJIbIX JUTMHAX (Topsiaka 1 ¢M) MOTy4YUTh O4eHb OOJIbIIINE HATIPSI-
KEHHOCTH IIEKTPUUCCKUX TOTCH: ~3-10% B/cum B metone LWA u 50 xB/cm
Ha anuHe 4 cm B MeTojie PWA. CpaBHUTENBHO Malible HAIPSXKEHHOCTH B Me-
Toje PWA CBsi3aHbl C OTHOCUTEIBHO MaJIBIM YHCJIOM 3JICKTPOHOB CTyCTKa
~ 4 5K u HeO0abIUM KO3 () PHUITUESHTOM TPpaHCHOPMAIIHH.

K gyeTBepTOoMy 3Tamy HaM HpPEICTABIAETCS BO3MOXKHBIM OTHECTH CO-
BMECTHYIO pabory rpymnmbl nabopatopuid mu mHctutyToB SLAC, LBNL,
UCLA, USC (upoekt E-157). Lenwto sxcniepumenta E-157 sBnsercs ycko-
pEHHUE 3ICKTPOHOB HA OOJIBIIUX JUTMHAX (Mopsaka 1,4 M) B yCIOBHUSX, KOT/1a
YCKOPSIOIIUE TOJIsI IIa3MEHHBIX BOJH Ha OJMH-IIBA TOPSIKA MPEBOCXOIST
MaKCHMaJIbHbIE HANPSKEHHOCTH, JOCTUTHYTHIE B TPAJUIINOHHBIX YCKOPHUTE-
JISX DIEKTPOHOB (~ 10° B/cMm). Tonpko B 3TOM cirydae IIa3MeHHBIH YCKOpH-
TeIb HMMEET peaJbHble IMPEUMYIIECTBA Iepell  CYUIECTBYIOIINMHU
ycKopuTeasiMU. B mpoekTe craBuiiack 3ajjaya yBeJIUYUTh IE€PBOHAYAIBHYIO
SHEPTHUIO AIEKTPOHOB, MHKEKTUPYEMBIX U3 JIHHEHHOTO yckoputens SLAC
~28,5 I'>B Ha anuae mopsigka metpa Ha 1 [B.

B aroit pabote npemmoxeno st ocymectsiaeHuss PWFA ucnomnsso-
BaTh BO30YIKJCHHE PEIIITUBUCTCKUX JIBYMEPHBIX B pexxume «blow-out», ko-
raa ny >>n,, W My40K «CHYBaeT» BCE ODJICKTPOHBI IUIA3Mbl M, TaKUM
00pa3oM, ocTaeTcs TOJHKO HOHHBIA OCTOB, 00bEMHBIN MOJTOKUTEIBHBIHN 3a-
pAI KOTOpOTo (HOKYCHPYET MydOK (CTYCTOK) 3JeKTpoHOB. [Ipu 3TOM cym-
MapHOe JeHCTBHE paJnaibHBIX CHJI Ha JJICKTPOHBI My4YKa, CO31aBaCMBIX
BOJIHOM, BBUAY V', = ¢, paBHO HyII10. B 3T0ii pabore yTBepxkaaercs HeoOXo-
JIUMOCTb UCIIOJIb30BAHMSI HIMEHHO 9TOT0 PeXKHUMa ISl yCKOPEHHUs U POKYyCH-
poBku B wMmetone PWFA. IlpuBeneHsl cooOpakeHHS, IO KOTOPBIM
HCII0JIb30BAHNE HECUMMETPHUYHBIX NMPOQYMINPOBAHHBIX CI'YCTKOB, B KOTO-
PBIX TUIOTHOCTH HapacTaeT Ha CPAaBHHUTEIBHO OOJBIION JMMHE (HECKOJIBKO
¢/ w ), a3aTeM OBICTPO CHAJACT HA PACCTOSHUU < ¢/ @ ), IPEIUIOKCHHBIX Ha
paHHEM dTarne pa3BUTHsI METO/1a, HEIPUTOJJHO, TAK KAK B 3TOM Cllydae pau-
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anbpHbIC (POKYCHPYIONINE CHIIBI CHIBLHO 3aBHCST OT pajuyca M MPOIOIbHON
KOOPJMHATHI HIIEKTPOHOB B CTyCTKE. MOKHO OBIITO OBI BMECTO TOJIBKO MTPO-
(UIMPOBAHHOTO CTYCTKA MCIIOIH30BATH HEJIMHEHHBIC OJTHOMEPHBIC BOJHBI,
TaK KakK B HUX OTKJIMKH (response) CHIIBHO OTIMYAIOTCS IS yCKOPSIOMUX 1
3aMeIIomuX rmosei (E_ 1 £, ). DTo MO3BOJISIECT MOXYYUTH OOIBIINN KO3 (-
¢unmeHT Tpancopmamm, Ho, K COKaJICHHUIO, KAK OTMEYAIOT aBTOPHI, HEJU-
HEHHBIC KWJIbBAaTEPHbIC BOJIHEI B J1abOpaTOpHON IU1a3Me HE MOTYT
paccMaTpHBaThCs KaK OXHOMEpHBIC (a, >>c/w ). D1n coobpaxeHus He
MIPUMEHUMBI K KOCMHYECKOH Tu1a3me.

B meronme PWFA B030yXIeHHE KIIbBATCPHBIX IUIA3MCHHBIX BOJIH
OCYILECTBIISIETCA IAEKTPOHAMHU CTyCTKa, a B Metoge LWFA — nonnepomo-
TOPHBIMH CHJIAMH JIA3€pHOTO uMIyJibca. [ToaToMy mpoueccsl yCKOpEeHHs U
COOTBETCTBYIOIIASl TEOPUS ITUX METOMOB, I10 CYIIECTBY, OUEHb CXOXKH. DTO
B IIEPBYIO O4YepeIb OTHOCUTCS K Pa3HOOOPAa3HBIM HEYCTOHYMBOCTAM: MOZY-
JISIIUOHHOM, IIJITAHTOBOM U JIp.

HecoMHeHHO, OCHOBHBIMU Ha 4YETBEPTOM 3Tale Pa3BUTUS NIa3MEH-
HBIX METOJIOB YCKOPEHUS ABJISIIOTCS TEOPETUUECKHIE U DKCIIEPUMEHTAIIbHbBIE
paboTHI 1O IPOEKTY E-157%. B stux paboTrax aBTOPHI MOCTABUIH IIEPE]] CO-
00l 11eJ1b CO3aHMsI MOJENN YCKOPHUTEJS, NCIOJB3YIONEro BO30YKACHHE
IIJIa3MEHHBIX BOJIH, BO30YXK/1aeMbIX KOMIIAKTHBIM IJIOTHBIM MHTEHCHBHBIM
BBICOKOIHEPTEeTUYHBIM CrycTKOM 3ekTpoHoB (PWFA). EcrectBenHo, uTO
IIpU B3aUMOJEHCTBUM CTYCTKa 3JIEKTPOHOB C MIa3MOH MOIYyT BO3HHMKHYThb
HEYCTOMYMBOCTH, XapaKTEPHbIE AJI MyUYKOB U MJIa3Mbl, HAIPUMEDP, MOTYJIf-
LMOHHAsI HEYCTOMYHMBOCTh U MOAM(DHUIMPOBAHHAS IIJIAHTOBasl HEYCTONYN-
BocThb. Kak MOXHO cyauTh U3 KpaTkux ctaTeil o mpoekre E-157, nMenHo
Moau(HUIMpOBaHHAS IUIAHTOBAsI HEYCTOHYMBOCTD U IIOMeENIala OJHOCTHIO
BBIIIOJIHUTH IporpaMmy npoekra E-157. B xoze BbIONIHEHNS IPOEKTA OBIITN
TEOPETUYECKH U HKCIEPUMEHTAIBHO PELIEHbl HEKOTOPhIE BaXKHbIE 3a/1auH,
CBSI3aHHBIE C OCYILIECTBIEHUEM OJJHOTO U3 BAPUAHTOB MJIa3MEHHBIX METOI0B
yckopenus — PWFA, Obu1a co3pana 1ocTaTouyHO 0JTHOPOAHAS (CTEIIEHD 0J1-
HOpoJHOCTH 15 %, NI0THOCTH 1014) Ha jJuinHe 1,4 MeTpa, Ha KOTOPOH AJIeK-
TPOHBI XBOCTa CrycTKa JOJDKHBI ObutM mpuoOpectu sHepruto 1 I9B.
OcTpoyMHO ObliIa pelneHa 3aj1a4a co3/IaHus CTYCTKOB 3JIEKTPOHOB. ABTOPBI
HCII0JIB30BAJIN HE JIBA CI'yCTKa, KaK 00BIYHO, U3 KOTOPBIX OJMH BO30YyXIaeT
KUJIbBATEPHBIE BOJIHBI B IIa3Me, a 3JIEKTPOHBI APYroro yCKOPSIIOTCS ITUMU

25 ¢ GONBIIMM YIOBONGCTBHCM 3HAKOMHUIICS C OIyOIMKOBAHHBIMH CTATHAMH,
CBSI3aHHBIMU ¢ TpoekToM E-157. OgHako BBHY UX KPAaTKOCTH MHE HE Y1aJI0Ch IOy~
YHUTH OTBETAa HA BOSHHUKINNE y MEHs BOpocsl. [loaToMy, n3naras pe3yabTaTsl U Jalb-
Heline npoexTsl, cBa3anHble ¢ E-157, a4 cTporo mpujaepkKupajics TOUKHU 3pEHUs
aBTOPOB, M3JIarast €€ MOUYTH JOCIOBHO.
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BOJIHAMM, & OJMH CTYCTOK 3JIEKTPOHOB, YCKOPCHHBIX JIMHEHHBIM yCKOPHTE-
nem SLAC, nepenHss 4acTh CrycTKa Bo30ysK/Jana KUIbBAaTEPHBIC BOJIHBI B
IJ1a3Me, a 3JICKTPOHBI XBOCTOBOW YaCTH CTyCTKAa YCKOPSUIMCH 3THMHU BOJIHA-
Mu. OUueHb POyKTUBHOH OblIa NJesl HCIIOJIb30BaHUS CI'yCTKA HJIICKTPOHOB,
co3ngaBaeMoro B inHelHOM yckoputene SLAC. [TapameTpsl crycTka (amnHa
~ 0,6 MM, paguanbHbIe pa3Mepsl 75 X 75 HM, 4YUCHO JIEKTPOHOB CryCTKa
2 1010, 9Heprus 351eKTpoHoB 28,5 9B, Tok B umnynsce 100 A) mouTtu coot-
BETCTBYIOT TpeboBaHusM npoekra E-157. Takast Oonbias sHEpTUs 3J1eKTpo-
Ha B OOJIbIICH CTENEHNM COOTBETCTBOBAJA IPEANOJIOKECHHIM, CICIaHHBIM
Ipu BeIOOpE 11 yckopeHus pexuma («blow-out», y >> 1V, = c) Bo30yxae-
HUSl IByMEPHBIX HEIMHEHHBIX PENATUBUCTCKUX MIa3MEHHBIX BOJH. Kpome
TOTO, IPH OOJIBLINX Y HEOOXOJUMBIE JUIsI KOMIIEHCALIUU CUJI PACCTAIKUBAHUS
9JEKTPUUYECKHUE MOJI 3HAUUTENbHO YMEHbIIAIOTCS.

s vceneroBaHMs MPOIECCOB, MPOUCXOASIINX B CTYCTKaX yCKopsie-
MBIX 3JIEKTPOHOB, U JJI U3MEPEHHUS UX MapaMeTPOB MPUMEHSIIOTCS METOBI
QUATHOCTHUKH, OCHOBaHHBIC Ha 3¢ dexTax UepeHKoBa U MEPEXOTHOTO U3ITy-
YEHUS.

Lenpro moxHOMAaCIITAOHBIX SKCIEPUMEHTOB 1O TpoekTy E-157 m
SIBISIOTCS UccaeaoBanus Metona PWFA B ycroBusix, OJU3KUX K YCIOBUSAM
peanbHOTO yckoputens. [loaToMy paboTH IO IPOEKTY, KaK HaM MpeacTa-
BJISCTCS, SABISIOTCS IMOCICIHUM dTaIloM HcclieqoBannii Mmetoga PWFA me-
pen co3gaHueM AEHCTBYIOIIETO YCKOPUTENS, OCHOBAaHHOIO Ha HCIOJb30-
BaHWU KIUIbBATEPHBIX ILIA3MEHHBIX BOJH, BO30YKIaEMBIX IIOTHBIM CTYCT-
KOM DJIEKTPOHOB B YCIIOBUAX, KOTAA Ny >n, M HMEET MECTO PEKUM
«blow-outy.

p

Cnenyer OTMETHTH OOJIBIION MHTEpEC, MPOSBICHHBIH B IOCIEIHEES
BpEMs K CO3JaHUI0 KOPOTKUX IIJIOTHBIX CI'YCTKOB 3JICKTPOHOB AJI IIJIAa3MCH-
HBIX METOAOB YCKOPEHUS, KOTEPEHTHOTO Y-U3JTYyUYCHHUA U UHEPIIUOHHOT'O TEP-
MOSIIEpHOTO cHHTe3a. OCyIIecTBICHUE Tepexoaa K KOPOTKUM TIUIOTHBIM
CTYCTKaM, UCCJIEJJOBAHNE BOMIPOCOB UX yAePKaHUS U YCTOWUYUBOCTH, MO Ha-
meMy MHEHHIO, MOTYT 0Ka3aThCs CYIIECTBEHHBIM ISl BO3POKIACHHS U pas-
BUTHS KOTEPEHTHBIX METO10B yckopeHus B. M. Bekcnepa.

[ToMuMO pemIeHUsT OCHOBHBIX BOIIPOCOB CO3MIaHUS YCKOPHUTENCH Ha
ocHoBe PWFA, B paborax mo nmpoekty E-157 ObLIH BBIITOTHEHBI 3aCITyKUBa-
IOIe BHUMAHUS JIBE PabOTHI, pe3yIbTaThl KOTOPHIX MPEICTABIISIOT 3HAYH-
TENBbHBIH HHTEpeC. B 0HOW M3 HUX HKCIEPUMEHTATBFHO OOHAPYXKEHO, Ha
MEepBbIN B3I, HEOXKUIAHHOE sIBIIEHUE: 3aMeTHOoe oTkJoHeHue 30-I'sB
9JIEKTPOHHOTO ITy4Ka (Ha 1 Mpaj) Mpu MpOX0KICHUH Yepe3 TpaHuIly pasjie-
JIa JIOBOJIBHO PEAKOM M1a3mel (1 ~ 10" CM73) rasa — ¥ JJaHO, KaK HaM IpeJ-
CTaBIISIETCS, NPaBWJIbHOE OOBSICHEHWE OTOr0 siBIeHWs. B nanpHeimem
aBTOPBI MPEJNOIAraloT yBEIUUUTh TIJIOTHOCTD ras3a ¢ 10" no 1016, a JUTUHY
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crycTka cokpatuth 10 100 MukpoHn. B gpyroit paboTe mpoBeaeHO YHCIICHHOE
MOJIETTUPOBAHNE BO30YKIACHHS KHJIBBATCPHBIX BOJH C MOMOIIBIO CTyCTKa
MTO3UTPOHOB.

B 371011 KpaTKO#i cTaThe 5 MBITAJICS TTOKAa3aTh, YTO HOBBIE METO/IBI YCKO-
peHus, HauaTele NTHOHepcKknMHu paboramu B. U. Bekcnepa, ycnemno pa3su-
BafoTcsi. OHM TOJTHOCTHIO WJIM YACTSMU HEOOpAaTUMBIM 00pa3oM BOIUIM B
¢u3MKy ycKopuTesel 3apsDKeHHBIX 4YacTHI. Bpems mx IMosiHOTO ocymie-
CTBIICHUS OBIIO OBI CHIIBHO COKPAIIEHO, eciu 061 ¢ Hamu ObuT Birannmup Ho-
cnuoBUY, KOTOPOTO HAM OYEHb HE XBaTaeT.
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