JI. I1. 3unosves

«OI'POMHAA MEPA OTBETCTBEHHOCTH...»

(O 3anycke cunxpodazorpona Ha 10 9B u ero mogenn)*

B konue 40-x rogos ®usnyeckuit uuctutyt um. I1. H. JlebeneBa Aka-
nemun Hayk CCCP npucTynui Kk HaydHOU pa3paboTke mpoekTa CHHXpoda-
30TpoHa Ha sHepruto 10 ['»B. ['1aBHBIM Hay4HBIM PYKOBOAMTENEM OBLI
HasHayeH Baagumup Mocudoruy Bekcep.

B pacnopsikenue B. U. Bekcnepa nepenaBanach rpymnia HHXKEHEp-
HO-TEXHUYCCKUX PAOOTHUKOB, 3aHUMAaBIIIXCsI B OOHUHCKE O] PYKOBOJI-
cTBOM u3BecTHOro (Qusnka Anexcannpa Wmpmua JledimyHCKOTO MOATO-
TOBKOH K pa3paboTke MpoToHHOTO yckoputens Ha 1-1,5 ['9B. B sty rpynmy
BXOJIMJI M aBTOP ITUX CTPOK.

()

MBI ¢ rpynmnoi ToBapuuiei CTOSUIM y BXOAa B MaJlblii ®UAH!' na Mu-
ycax B 0)KMJIaHUH Bekciaepa, KoTOpOTo B TO BpeMsi B HHCTUTYTE He Obu10. Ye-
pe3 HEKOTOpOoe BpeMs OJMH M3 0XKUAABIINX BOCKIUKHYI: «Bekcmep unet!»
S obepHyacs n yBuaen npudnmkaromerocs k mpoxogHoit ®M1AHa yenoseka
HEeOOJIBIIOr0 POCTa, XYOLIAaBOTO, B YEPHOW IIIJISIIIE, B YEPHOM JIEMHUCE30H-
HOM MallbTO, B OOTHHKAX C TaJiolllaMH, Ha HOCY OYKH B TOHKOH 30J0TOM
ompase, B pyKax HeIOMEpPHO 000 mopTdeis. ITo ObLII MOMEHT, KOT/1a 5
BIEpBbIE yBUAEH Bekciepa.

()

Js MeHst Havancs (UAaHOBCKUI MEepuo paboT, CBSI3aHHBIN ¢ COOpY-
xenueM 10 I'3B curxpodazorpoHna.

()

I'panano3HOCTD 3a/1a4H, €€ Ba)KHOCTh M OTPOMHYIO MEpY OTBETCTBEH-
HOCTH, KOTOPYIO B3suI Ha ceOs B To Bpemst Bnagumup Mocudosud, TpynHo
cebe MpeacTaBUTh.

Cuuxpoha3oTpoH, MOCTPOCHHBIH U 3amylieHHbli B 1957 r. Ha Bonre
okousio jnepeBHu MBanbkoBo (HbiHE Topon JyOHa), mo 1960 r. Obul enuH-
CTBCHHBIM YCKOPHUTEJIEM B MUPEC, JalOIIUM BO3MOXKXHOCTD IMOJy4aThb HPOTO-

*Bocnomunanus o B. U. Bexcmepe. M., 1987. C. 192-203 (¢ cokparie-
HUSIMH).

'Tak HassBamM MI0IAAKy Ha 3-ift MUyCCKOH yiI., TIe HAXOIUIIOCh CTApOe 37a-
€HHEe HHCTUTyTa. — Peo.

143



Hbel ¢ sHeprued 10 I'»B. Ha ero coopyxenue yuuio okono 10 ner
HaIpPsDKEHHOTO TPy/Aa MHOTHUX Jtoaei. TpyaHOCTH co3/iaHus JyOHEHCKOTO
cUHXpO(a30TPOHA B OUYEHDb OOJIBLION CTENEHU YyCYryOIsUIUCh TEM, YTO B TO
BpeMs B HalIeil cTpaHe (Tak e Kak U 3a py0ekoM) OTCYTCTBOBAJ OIIBIT CO-
OpY’KEHHSI TAKUX OOJIBIITNX YCKOPUTEJIBHBIX YCTAHOBOK. B mponecce mpoek-
THPOBAaHUS CHHXPO(A30TPOHA CO3JABAICS PsAJ MOJCIEH IS pelIeHus
MHOTHX TEXHUYECKUX M (PU3NIECKUX BONPOCOB, KOTOPbIE, ECTECTBEHHO, HE
MOTJIH OBITh PEIICHBI TOJIBKO Ha OCHOBE TeopeTuueckux pacueroB. Ocoboe
MECTO B 9TOM IUIaHE 3aHUMAET JIeHCTBYIOIAsl MOJIeNIb CHHXpOo(da3oTpoHa ¢
ycnoBHEIM HazBaHHeM « MKM». Ota moaens Obl1a coopykeHa B MoCKkBe Ha
tepputopun PMAHa Ha JIeHMHCKOM MpPOCHEKTE B CHELUUAILHOM 3[aHHH,
KoTopoe 0bU10 Ha3BaHO «ckiagoM Ne 2». Monens MKM Oblna 3anymieHa B
1953 r., oHa mo3BosimMAa yCKOPATh MpoToHk! oT 0,8 10 180 M»aB. B. U. Bekc-
Jiep mpUAaBaj 3TO MOIeIN OTPOMHOE 3HAaYeHHE, TAK KaK OHa IMO3BOJIsIIA HC-
CJI€10BaTh OCHOBHBIE BOIIPOCHI, CBA3aHHBIE C PA0OTON yCKOPUTEIS B IIEJIOM.

B gactHocTn, Ha MKM OBl H3y4YeH BONpOC BBOJa YaCTHIl B YCKOPH-
TeJb OT BHEIIHEr0 MHXKEKTOpa. DTOT BOMPOC 0c000 BoNIHOBaN Bragumupa
HocudoBuua, Tak Kak Takoil BBOJA YaCTHUI[ B YCKOPHUTENb OCYIECTBISICS
Brepsrie. B Hagane 1951 r. Bnagumup MocudoBrud BO3IOXKKT HA MEHS OT-
BETCTBEHHOCTH 3a Bce paboTel mo MKM, BKJII0Yast MOHTaXX 000pyIOBaHUA,
HaJlaJKy 1 KOMIUIEKCHBIN 3anyCcK ycTaHOBKU. [TocTenenno Ha «cknage Ne 2y
coOpasicst HeOOIIbIOI, HO XOPOIINI KOJUIEKTUB. Bee paboTainu yBiedeHHO U
¢ OOJBIIMM IHTY3HA3MOM, IIPEOJ0JIeBass MHOTOUYHCICHHBIE TPYJHOCTH, KO-
TOpPbIC BO3HUKAIHN HA ITyTH K LIEIH.

()

B xauectBe mHxektopa Ha MKM wncnons3oBancs aneKkTpocTaTude-
CKHil TeHepaTop, paboTaBIINii B HEMPEPBIBHOM PEXKHME, 4TO JaBai0 0O0JIb-
1IMe MpenMyIiecTBa JUIsl 10A00pa Ha4aldbHBIX YCIOBUH HHXKEKIUH. OJHAKO
HaIl ONTUMHU3M HE OTpaB/ajcs. 3axBaTa B OCTaTPOHHBIN PEKUM Cpa3y IMOTy-
YUTH HE yAaloch. CTalu BRISICHATH, B 4eM jeo. OKa3anock, 4TO HHKEKTOP
JlaBaj OYeHb OOJIBIIYI0 HECTAOMIBHOCTh YHEPT MM MH)KEKTHPYEMbIX YaCTHUI]
OT UK K mukKy (7-8 %), 4TO HCKII0YAI0 3aXBaT YaCTHII.

Cranu ucKaTh CIOCO0 CTaOMIM3UPOBATH YHEPTHIO HH)KEKTHUPYEMBIX
poToHOB. Pemenune ObuT0 HaifieHO, HO OHO TPeOOoBaIO OOIBIINX PabOT IO
MIepEMOHTaXy HHKEKTOpa U, CIeJOBAaTEIbHO, 3aiepKKH 3anmycka MKM. Ox-
HaKO paboThI 10 IEPEMOHTAKY HHIKEKTOPA U CO3[JaHUe HOBOH anmnaparypbl 1
00opynoBaHMs OBIIH 3aKOHYEHBI B PEKOPJHO KOPOTKUH cpok. Hemamyro mo-
MOIIb B 3TOM oka3ai Braaumup Nocudosuy, oprannzoBas ObICTPOE H3TOTO-
BIICHHE He0OXoMMoT0 06opyoBanus B Mmactepckux @PHAHa. [Tocne aToro
3ammyck MKM 0bL11 ocymiecTBieH cpaBHUTEIbHO ObicTpo, B 1953 r. Korga
npousouien 3anyck MKM, Bragumup Mocudosuy He 3aMesIi NIPUNATH K
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HaM, 4TOOBI TOpagoBaThest ¢ HaMu ycnexaM. OH ObUT B Upe3BBIYAHHO TPH-
MOJHSATOM HACTPOEHUU. MHE 3aIOMHUIIOCH, KaK OH NIpH 3ToM ckazal: «Hy
Bce! MiBaHbKOBCKUH cHXpOha3oTpoH padborats Oyner». Beckope mocie 3a-
mycka MKM mosiBUI0CH COOOIIEHNE B Ta3eTax O 3allyCcKe aMepUKaHCKOTO
CHHXPOTpOHA co cinaboit pokycupoBkoir — «Kocmorponay. B kauectse uH-
XKEKTOpa Ha ATOM YCKOPHUTEJIE UCHOJIb30BAJICA TaK¥Ke JIEKTPOCTaTUUECKUI
reHepaTop.

Benuko Ob110 Halle yAUBIEHNE, KOTAa Mbl Y3HAIIH, YTO aMEPUKAHCKHE
CIIELUAMCTHI BBITIOTHWIN CUCTEMY CTaOMIM3AI[MN HH)KEKTOPA TOYHO TAKHM
xe crocobom, Kak 3To O6bU10 caenano Ha MKM.

[Mocune 3anmycka MKM Ha HeM ObUT IPOBE/IEH IIEJIbIH KOMILIEKC dKCIe-
PUMEHTAJIBHBIX HCCIEJOBAaHUH PAa3IMUHBIX NIPOLIECCOB, CBSI3aHHBIX C pabo-
TOU YCKOPHTEINSI. DTH padOTHI MPOJOIDKATUCE 10 MapTa 1955 r., mocie gero
Mozens MKM Obinia mepeziesiana B 3JIEKTPOHHBIN CHHXPOTpPOH.

()

Crnenyet 3ameTuth, 4T0 MKM chITpana HeMaToOBaXXHYIO POJb U IS
MTOATOTOBKH KaJpOB K MpeACTOSIUM paboTam Ha cuHXpodasorpone. B pa-
6orax Ha MKM npuHMManu y4acTue MOJIOAbIE CIICIHAIUCTBI, TOJIBKO YTO
okoHuuBmue HHCTUTYTH. Cpean Hux C. K. Ecun, K. II. MbI3HHKOB,
W. b. Uccunckuit, JI. M. IlonuHenkoBa, 3. A. Ms», E. M. Kymakosa,
U. M. baxxenosa u 1p. Ouu nonyunsin Ha MKM xopoiiryto npakTuky Ajs pa-
6ot Ha cuHXpodazorpoHne. Bragumup Hocudosny sTtomy Bompocy npuia-
BaJl 0OJIBIIIOE 3HAYCHHE, U IPH HAOOPE MOJIOJIBIX CIICIUATUCTOB AJIsl paOOTHI
Ha CHHXPO(a30TPOHE MHOTHUX, XOTsI Obl HA KOPOTKOE BpEMs, IOChUIAN Ha
MKM 151 03HaKOMIICHHS ¢ pab0oTaMHu Ha YCKOPHTEIIE.

Pabdoras nra MKM, MHe HCOTHOKPATHO JTOBOJIUIOCH €3IUTh ¢ Biamau-
Mupom Mocudosuuem B IBaHBKOBO Ha CTPOUTENBHYIO MJIOMAAKY CHHXPO-
(dazorpona. Bo3zBpamasich kK TeM NaJIeKHM BpeMeHaM, KKABIM pa3 He
NepecTacub yAUBIATHCS, Kak Bragumup Mocudosud Mor BBIHOCHTE OecKO-
He4HbIe 1Moe3ku 13 MockBbl B VBaHbKOBO M oOpaTHO. OOCTOsTENHCTBA,
CBsI3aHHBIE C pabOTOH 110 OPraHU3aIH COOPYIKECHHSI YyCKOPHTEJIsl, U paboTa B
MOCKOBCKOM YHHUBEpPCHUTETE BRIHYXAanu Bragumupa Mocudosuya Kk 3TUM
YaCTBIM MOE3IKaM.

Bo Bpems 3THX OE30K pa3roBOp B MAIIMHE PEJAKO IIE]I Ha OTBICYEH-
HBIE TeMBbI, 0OBIYHO HA HEHCUEpIaeMble IPOU3BOACTBEHHbIE. B Tembie et-
HHE JHH, Bo3Bpamasch u3 MockBbl, Bmagumup HocudoBuu mrodun
3aBEPHYTh HA KaHAJ U HCKYMaThCs, BOOOIIE BeuepoM Ha Iushke B JlyOHe da-
CTO MOXHO ObUTO BeTpeTuTh Biagumupa Mocudosuua. OH Xopo1uo miaBai
1 00BIYHO Ha AYOHEHCKOM IUISIKE MeperuibiBail Boary, yem BbI3bIBas 00JIb-
1I0€ HEY/I0OBOJIbCTBHE PAOOTHUKOB CIIACATEIbHOM CIYKOBI.
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5 ampens 1955 r. s BMecTe ¢ cembeii mepeexan B JlyOHy. B To Bpemst Ha
CTPOUTEIHHOM IO KE 3aKaHUYNBAIUCH COOPKaA JIEKTPOMArHuTa CHHXPO-
($azoTpoHa, MOHTaX W HalaJKa JPYrMX Ba)XKHBIX Y3JI0B YCKOPHTEIBHOTO
koMmIutekca. Koraa Bce 3Tu paboThl MOIXOIMIIN K KOHILY, BO3HUKIIO YPE3BBI-
YaifHO HempusaTHOEe 00cTosATeNbCTBO. Ha popuHKkeKkTOpe TMHEHHOTO YyCKO-
putenss (JIY) Hadanm npoOMBAaThCS BBICOKOBOJIBTHBIH TpaHChopMaTop
(700 xB), mpegHa3HaYCHHBIH AN MATAHUS YCKOPSAIOMEH TpyOKm (popuH-
XKeKTopa. MHOTOKpaTHBIE PEMOHTBI, IEPEMOTKa KacKaJoB Tpanchopmaropa
HE JJaM IMOJO0XKHUTEIBHOro pesynbrara. ClokKHIOCh TSKEI0e MOJI0KEHUE.
3aKkaHYMBAJICSI MOHTAX BCETO 000PYAOBAHMS YCKOPHUTENS, & HAYaTh 3aIyCK
ero ObUTO HEJNb3s, TaK KaK HHXKEKTOp ObUI B HepabodeM COCTOSHUN.

(...ycorpynnuku YOTU? nepenenanu HavaibHykO 4acTh ycKopsomeii
CHUCTEMBI INHEHHOTO YCKOPUTEJS TAKUM 00pa3oM, YTOObI CHU3UTB IHEPTHIO
HWH)XEKTHPYEMBIX H3 (OPHHIKEKTOPA IIPOTOHOB. ITO MMO3BOJIUIO CHU3UTH Ha-
MIpsDKEHHUE BBICOKOBOJILTHOTO TpaHcdopmaropa 1o 515 kB. Takoe Hanpsike-
HEE TpaHc(HOPMATOP MOCIIC PEMOHTA HAJICIKHO BBIICPKHUBAL.

HemnpusitTHOCTH C© TpaHC)OPMATOPOM 3aCTABIIIN CEPHE3HO MOIyMaTh O
oynymem. HUMDDA 6buto mpemioxkeHo pa3padoTaTh BBICOKOBOJBTHBIN
HUMITYJIbCHBIH TpaHcopmaTop st GpopuHkekTopa. PaspaboranHblil BbICO-
KOBONBTHBIN TpaHcPopmaTtop UT-800 obecrieynBam UMITYIIbC HAPSKCHUS
1o 800 xB.

()

[Ipu Hamanke BakyyMHOU CHCTEMBI CHHXPO(a30TpOHa MBI CTOIKHYIINCH
C JIOBOJIBHO CEpbe3HOM HeNnpusATHOCTHIO. Ha cuuxpodazorpoHe BakyyMHas
KaMmepa BCIIeICTBUE OOJIBIINX Pa3MEpPOB M KOHCTPYKTHBHBIX OCOOCHHOCTEH
MpeacTaBiIgeT co00il clokHOEe YCTPOHCTBO. OHA COCTOUT W3 IBYX pa3/eib-
HBIX Kamep. BeicokoBakyyMHasi BHyTPEHHSS 4aCTh KaMepbl OKpyKeHa (popBa-
kyymHo#. [Ipu Hananke cucTeMbl OOHAPYKHIIOCH OOJIBIIOE HATEKAHUE W3
(hopBaKyyMHOI KaMepbl B BBICOKOBAKYYMHYIO, C KOTOPBHIM 50 mapoMacisiHbIX
BaKyyMHBIX arperatoB BA-5 He MOIIH CIIpaBUThCS, U JaBICHHE B paboueM
IIPOCTPAHCTBE YCKOPUTENS CYLIECTBEHHO IIPEBBIIANIO IIPOEKTHOE 3HAUCHUE.
Bce nmompITKM MOHU3HUTE aBlieHHE B (hOopKaMepe M YMEHBIINUTh HATEKaHHUE B
BBICOKOBAaKYYMHBIH 00BEM HE Jald IOJOXHUTEIBbHBIX pe3yiabTaToB. Tpya-
HOCTB 3aKJIF0YaIach B TOM, 4TO 00€ KaMepbl CHHXPO(]a30TpoHa KOHCTPYKTHB-
HO OpraHMYeCKH CBA3aHBl C MAarHUTHOM CHCTeMOW CHHXpO(}a30TpoHa.
[MoaTOoMy ycTpaHeHHWE HAaTEKaHUS HEBO3MOJXKHO BEITIONHUTH 0e3 pa3dopku
MarHmTa, a 3TO CYIIECTBEHHO 3aTATMBAJIO BpeMsl IycKa yckopuress. Ho Obin
JPYroi MyTh — YBEJIMYEHUE MOIIHOCTH BAKYYMHOU OTKAYHOW CUCTEMBI.

2V KpanHCKHiH GU3HKO-TEXHHYCCKHH HHCTUTYT (XapbKoB). — Ped.-cocm.
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K Tomy BpeMeHN IPOMBIIUIEHHOCTh OCBOMJIA BBIITYCK 00JIee MOIIHBIX
BaKyyMHBIX arperatoB BA-8. IIpennoskeHue yBeJIUUUTh MOIIHOCTh CUCTE-
MBI BAKYyMHOW OTKa4KW HE BCTPETHIIO o0uieit noaaepxku. Cienyer 3ame-
TUTh, YTO KOHCTPYKIIUIO KaMephl yckopuTels paspabareiBan HUNDDA, a
CHUCTEMY BaKyyMHOM OTKayKu — PAJIAH3, TIe TUPEeKTOpOM ObLT AJek-
canzap JIbBoBMY MUHII, OH K€ UCTIOTHSUI 00s13aHHOCTH TJIABHOT'O TEXHOJIOTa
coopysKeHHusi cuHXpodazoTpoHa. MUHI| KATErOpUYECKN BO3pa)kasl MPOTHB
MTOBBIIICHUS MOIIIHOCTH BaKyyMHO# cucteMbl. OH TpeOoBas JoBeeHUS Ha-
TEeKaHHUs B KaMepbl CHHXpo(da3oTpoHa 10 TpeboBaHMi mpoekTa. [TombiTka
Bnagumupa Mocudosuua ckinoHnTs MUHIIA Ha IEPEIETKY CUCTEMBI HE HMe-
Jla ycrexa HeCMOTpsI Ha To, uTo Bekciep m MunI 66utH 1py3bsiMu. UToOBI
peUIMTh 3TOT BONpOC, 1Mo nHunuaruee Biagumupa Mocudoruua Obuta co-
3/1aHa aBTOPUTETHAsI KOMHCCHA MO peacenarensctsoM A. M. AnnxaHosa,
KOTOpas BBIHECJIA PEIICHUE — MepeieNaTh CHCTEMY OTKAauKH.

Hano ornate nomknoe Bragumupy Mocudosudy, KOTOpbIi B cpaBHU-
TEJIbHO KOPOTKUH CPOK CyMeJt IOOUThCsI TPUOOPETEHHSI HOBOI'O BAKYYMHOTO
obopynoBaHUs U €ro ObICTpOro MoHTa)ka. HoBas cucTema OTKa4dKH XOTS
cpasy | He Jlaja BaKyyMa, OJIM3KOro K IPOEKTHOMY, HO OHa o0ecIedria Hop-
MaJIbHBIE YCJIOBHS AJI yCKOPEHUs IPOTOHOB.

HakoHer Bce ObLIO TOTOBO /U1t KOMIUIEKCHOTO 3aIycKa.

Bnagnmup MocudoBny u3man pacrnopsikeHne, o KOTopomy s ObLI Ha-
3HAYEeH OTBETCTBEHHBIM 32 PabOTHI [0 3aIyCKy YCKOPHTEJIS.

B Haugane 3amycka MHOTO HEIIPUATHOCTEH JAOCTABIsANA CUCTEMA MUTa-
HUsI TJIaBHOH 0OMOTKHM CHHXPO(]a3z0TpoHa YaCThIMHU BHE3AITHBIMU OTKIIFOYE-
HUSMH LHKJIa BO30YKICHUS, KOTOPBIE HHOTa COIPOBOXKAATHCH 3aMETHBIMHU
pa3pyLICHUSIMH B CUCTEME HTHUTPOHHBIX MpeoOpazoBaTelieil.

OTH HEHOPMAJIBHOCTH B CHCTEME ITMUTAHMs OBUIM TOT/a BIIOJIHE 3aKO-
HOMCPHBIM ABJICHUCM, TaK KaK OHH COIIPOBOXIAJIN IMMEPUO 00KaTKH U Ha-
JaJKH BIIEPBBIE CO3JaHHOTO YHHKAJIBHOTO YCTPOMCTBA, KaKHM SIBISIACH
cucTeMa muTaHus cuHxpodaszorpona. Ilpu HHKINYHOM BO30YXICHHH 00-
MOTKHU CHHXpO(]a30TpOHA B CUCTEME ITUTAHUS IUPKYIUPYIOT OIPOMHBIE T10-
TOKW DHEPTUMU. I[OCTaTO'—IHO CKa3aThb, 4YTO IIHKOBAasd MOIIHOCTH IIHTAHHUA
o6moTku marauTa gocturaet ~ 140 000 kBrt. [Ipu HapymeHHAX B TaKoil cH-
CTeMe, IPUBOJAIINX K KOPOTKHM 3aMBIKaHUSAM, BOZHUKAIOT OTPOMHBIC TOKH
KOPOTKOT'O 3aMBIKaHUS, TOHIEPOMOTOPHBIE CHJIBI, OT KOTOPBIX CIIOCOOHBI
PaspymiuTeCA OIrpOMHBIC U30JIATOPLI U CTAJIbHBIC KOHCTPYKIHUH, YACPKUBA-
IOLIHE UX.

*PagmoTexHIYCCKAS naboparopust AkazeMuu HayK. — Ped.-cocm.
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TulaTenbHOE U3ydeHUE KaXKI0M aBapUUHOM CUTYallU U CO3JJaHUE CIIe-
LHAIBHBIX CUCTEM 3allUThl, HE MPEIYyCMOTPEHHBIX MPOEKTOM, IOCTEIIEHHO
clleJlaJii CUCTEeMY MUTAaHUS BEChbMa HAJEKHOM.

PaboTer o 3amycKy yCKOPHUTENS ¢ MPOTOHHBIM ITyYKOM HAYallNCh B
KoHIIe gexadps 1956 r. BHauane MBI MCCIIeIOBANH MIPOXOKICHUE ITyYKa 110
WHXCKIIMOHHOMY TPAKTy JI0 BBIXOJA IMy4YKa W3 HHQICKTOPHBIX IIACTHH.
C moMouIpl0 MarHUTHBIX U DJIEKTPOCTATUUECKUX JIEMEHTOB MH)KEKIIUOH-
HO¥ ONTHKHU (GOPMHUPOBAIH TyUOK IIPU BXOJIE €r0 B KAMEPY YCKOpHUTEJs. 3a-
TEeM HCCIIeIOBAJH IBIDKCHHUE ITyYKa B IEPBOM KBaIPAaHTE MPHU BO30YKICHUH
B HEM ITOCTOSHHOTO MAarHUTHOTO MOJISI. 3aBEPIIAJICS 3TOT ITAI HOJTyICHUEM
MTOJTHOTO 000POTa IMyYKa MPU BO3OYKICHUU MTOCTOSHHOTO MOJISI BO BCEX Ue-
TBHIpEX KBaJIpaHTax.

Crenyroniuii oTam OB CBSI3aH C M3YUYCHHEM JUHAMUKH ITydKa B pabo-
4eil 00JacTH yCKOPUTENSl MPH IUKIMYECKOM BO30YXJICHUHM MarHUTHOTO
OIS,

Bonpmias c10XHOCTH 3TOT0 U MOCIEAYIOIMUX ITANOB 3aKI0Yanaach B
TOM, 9TO B TO BPEMsI MBI pacIiojarajii CIHIIKOM CKYIHON THarHOCTHYECKON
anmnaparypoil. EXMHCTBEHHBIM CpeICTBOM HAOIIOJEHHS 32 TyYKOM B KaMepe
cuHXpoGazoTpoHa OBITM MHUIIEHH C HAHECEHHBIM HAa HUX JIIOMHHO(OPOM.
Bcemplmka cBeta ¢ MUIICHHW OT NOMAJaHUsI HA Hee MPOTOHOB HaOJI0[aIach
BH3YaJIbHO Y€PEe3 COOTBETCTBYIOIINE OKHA U C TIOMOIIBIO (POTOYMHOXKHUTES
Ha ocuuiutorpage. Kpome Toro, mcriosnb30Baanuch MUIIEHH, PACTIOI0KCHHBIC
PaBHOMEPHO 110 a3UMYTY. DTH MHUILIEHU AUCTAHIIMOHHO C ITyJIbTa MOTJIH TIe-
peMemarscs B pagualbHOM HANpPaBIEHUH U NEPEXBATHIBATH IPOTOHEI, MO-
najaBliMe Ha MHIIEHb ¢ JIOMHHOpopoM. C IOMOLIBI0 TaKHX CPEACTB
OIpeaesIi TPAaeKTOPUH MyuKoB. M3yuas IBI>KeHNE YaCTHUIl B KaMepe YCKo-
pUTENS MPHU Pa3IUIHBIX YCIOBHUAX MHXKEKIIUU MTydKa, Mbl OOHAPYKHIJIU BHE-
3aIlHOE IOSIBJICHHE CHJIBHBIX MCKa)KCeHHH MAarHUTHOTO TOJs B paboueit
0071aCTH, KOTOPBIE BBI3BIBATHCH, KAaK BBISCHHIIOCH, MOSIBJICHUEM B MarHuT-
HOH cHcTeMe YCKOPHUTENsI KOPOTKO3aMKHYTBIX KOHTYPOB, 00YCIIOBICHHBIX
HapyIIeHHEeM 3JIeKTPUUECKOM H30JIAINH B PA3INYHBIX KOHCTPYKTUBHBIX Ji€-
tanax. [lorpe6oBagocs MHOTO TpyJa U BPEMEHH, TIOKA UCUE3JIH YCIOBHS MTO-
SIBJIEHUS TAKUX KOPOTKO3aMKHYTBIX KOHTYPOB.

W3y4yenne TpaeKTOpPHUIl ONMMCAHHBIM BBIIIE CITOCOOOM OBUIO BechbMa
KPOTOTIMBBIM U HEPOCTBIM JIEJIOM. DTOT MPOLIECC OTHUMAaJ MHOTO BpeMe-
Hu. VIHOT1a Ha CHSITHE HHTEpECYIoNel TPACKTOPUH yXOAMIIA [ieIasi CMEHa, a
TO 1 6onbine. [TosToMy HamagKka yCKOpHUTENs B paboueM pexXuMe IPOIBUTa-
J1ach OYCHb MEAJICHHO. B TO Bpems pexxuM paboTsl ObLT € § 4acoB yTpa 10
23-24 gacos Beuepa. C yTpa KaxJ0ro AHs MHOTO BpEMEHH YXOIHUIJIO Ha MOJ-
roToBUTEIbHBIE paboThL. [loaTOMY 1151 yOBICTpEeHMS nena B ¢peBpane 1957 r.
MBI [IEPEIIN Ha HENPEPhIBHYIO TPEXCMEHHY0 paboTy.
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B 10 TsDKENOe M HampsoKeHHOE s Hac BpeMs Bmaguvup Mocudosud
3aHUMAJICS MOTOTOBKOM MPEACTOSIHUX (PU3NUESCKUX IKCIIEPUMEHTOB Ha 0Yy-
QyIIeM IyYKe YCKOPEHHBIX TPOTOHOB. Kpome Toro, Torna ske 00pa3oBBIBa-
cs1 O0beAMHCHHBIN HHCTHTYT SIZICPHBIX HCcienoBanuii. OHaKo, HECMOTPS
Ha OTPOMHYIO 3aHATOCTh, Braanmup MocudoBud HAXOIUIT BOZMOKHOCTE U
4acTO MOSIBISICS B YCKOPUTEIBLHOM KOPIIYCE U MHTEPECOBAJICS, KaK y Hac
unyt aena. Yacto oH mpueskai B KOHIE paboyero IHs, y3HaBaI O pe3yJibTa-
Tax, IIaHaX Ha OJypKaiiimme T 1 9acoB B 1 1—12 HOUM pa3BO3HII HAaC Ha CBO-
eil mamwuuHe o gomam. Brmamumup Mocudosuy crapasics ObITh B Kypce
COOBITHI, TPOUCXOAANINX Ha YCKOPUTETIE, TOATOMY YacTO IPUXOJUIOCH BE-
CTH C HUM Pa3roBopkl 1o Tesieony. OH MHOTO TOMOTaJl HaM, 0COOCHHO B Op-
TraHM3aIlMOHHBIX Nejax. B Hauame QeBpans MBI HOJYYHIH OIWH 00OPOT
Iy9Ka [PU IUKIAYECKOM BO30YKICHUH MAaTHUTHOTO TTOJISI.

Hactynuna camas oTBeTCTBEHHAs 3a/1a4a — MOJIydeHUE TaK Ha3bIBae-
MOTO 0ETaTPOHHOTO peXUMa. PeXXUM, IpH KOTOPOM IIPOTOHBI, BBEJCHHBIC B
Kamepy CHHXpodazoTpoHa 0e3 BKIIOUEHUS YCKOPSIOMIETO MOJIs, IPO0JIKa-
10T OUPKYJHPOBATh IOCIE MPEKPAMICHUS WHXKEKINH, IIPUHATO Ha3bIBaTh
KBa3HOCTAaTPOHHBIM PEKUMOM HIIH IPOCTO OETaTPOHHBIM.

Jlist monmydeHust 0eTaTPOHHOTO PeKMMa HEOOXOAMMO OBLIO BKIIOUYUTD
HOHHBIN UCTOYHHUK TOYHO B TOT MOMEHT, KOT/Ia MAaTHUTHOE T0JIC B 3a30pe
YCKOPUTEJS TOCTUTAET BEJIMYMHBI, COOTBETCTBYIOIIEH SHEPTUN UHIKEKTUPY -
eMBIX MTPOTOHOB. [Ipu 3TOM HampsUKeHHEe HAa HHPJISKTOPHOW CHCTEME TOJIK-
HO OBITH TakuUM, YTOOBI TPOTOHBI BJICTAIH B KaMepy YCKOPHUTEIS IO
KacaTeJbHOW K MTHOBEHHOH opOHTE, MPOXOIAIIEH Yepe3 HHKEKTOP.

[Touck GeTaTpOHHOTO peKMMa MyTEM MTOCTETICHHOTO U3MEHEHHUS psifa
IapaMeTpoB JOJTr0 He JaBaj ycrnexa. beuio 6e3pe3ynbTaTHO MOTpavyeHO
MHOTO BpemeHH. [locie aTux Heynad pazpaboTanu METOx , KOTOPBIM KPaTKo
3aKJIIOYAJICA B CIEIYIOLIEM.

[Tocyie MOBOPOTHOrO MarHMWTa WHKEKIMOHHOTO TpakTa Iy4oK Iua-
¢parmupoBaiics AByMs y3KMUMH (1 MM) BEpTHKAIbHBIMU LICIISIMH, HAXOIs-
IIMMHCSI HA HEKOTOPOM PacCTOSTHUM ApYT oT npyra. ll{enun pacnonaranuce B
sjpe nydka. B pesynprare Takoro nuadparMupoBaHus B KaMepy YCKOpHUTe-
JIs1 BBIITY CKAJICS TyYOK C OYEHb MaJIBIM yTIIOBBIM pa30pocoM YacTHIl M Y3KUM
SHEpreTuYecKkuM crekTpom. [1o opme TpackTopun ogHOr0 060pPOTA TAKOTO
Iy4Ka MOHO OBUIO JIOBOJIBHO TOYHO HACTPOUTH TPABHIBHBIA yToi BieTa
YacTHIl B YCKOPUTENIb © MOMEHT MPHUBSI3KH 3allycKa HCTOYHUKA K HYKHOMY

*Meron 651 paspaGoran JI. I1. 3uHoBbeBbIM (cM.: 3unHOBBeB JI. IT. Dramsr
oonpmoro nytu // Jlyona: Hayka. ConpysxkectBo. [Iporpecc. 1997. 12 mapra). —
Peo.-cocm.
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3HAYCHUIKO MAarHUTHOTI'O ITOJIA. HOI[FOTOBKa OKCIIEpUMEHTA 11O 3TOM MECTOOM-
Ke 3aHsIa HecKousbko jHel. Hakoner Bce Ob11o KoHUeHO. [Tonyuena HeoO-
xogumas Qopma TpaekTopum mydka. OCTaBaIoCh OTKPBITH 3aCIIOHKY,
MEPEKPHIBAIOIIYIO KaMEPy YCKOPHTENsl B KOHIIEe 4-T0 KBajipaHTa. ITo ObLIO
15 mapra 1957 r. Ha Hamao4HOM MyJIbTE B 3aJ1€ yCKOPUTEIS J€KYPCTBO HEC
Cepreit Koucrantunosuu Ecun, koTopsiil B 16 yacoB cmennn Kupuina Ile-
TpoBuua Mp13HuKoBa. Ha mmysbre B 3T0 Bpemst Haxoawicst Banentun Adana-
ceeBud [leTyxoB, HalI HeMocpeACTBEHHBIH med. [IoMHIO, Kak OH ITOJOTIeN
KO MHe ¥ 3aaan Bompoc: «Jleonun [lerpoBuy, BoT celiuac yoepeM 3aclIOHKY,
a MUPKYJSIUHU ITIy4Ka HE MOJYyYUM, 4TO TOTAa?», Ha 4YTO s, IIOKa3bIBask Ha
MUJUINMETPOBKE TPAEKTOPHUIO, OTBETHJI BOIPOCOM Ha BOmpoc: «BameHTnH
AdanacbeBuu! Bbl BUIUTE TPAGKTOPHIO YACTHUI], BIYCKAaEeMBIX B Kamepy.
Kak, mo-Bamewmy, Takue 9acTHIIBI TOJDKHBI IUPKYJIUPOBATh WIN HET?» —
«Jlomxkub»y. — «Hy a Bce-Taku, BAPYT He OyIyT MUPKYIUPOBaTh?» Ha uTo st
eMy oTBeTHII: «Torma Hac 3aBTpa yTpoOM BCTPETHUT COJIHIE, KOTOPOE B30OHAECT
¢ 3amazna». Takne MOM OTBETHI, KOHEYHO, TUKTOBAINCH TyBCTBOM YBEPEHHO-
CTH 3a CBOM 3kcrepuMeHT. Ho, HecMOTps Ha 3TO, YyBCTBO BOJIHEHUS JOCTHU-
10 Tpezena. XOopouo MOMHIO, KaK Iepell OTKPLITHEM 3aclIOHKH CepIle
OUII0CH TaK, 4TO FOTOBO OBIIO BBINPBITHYTH. HakoHel Bce ObLIO TOTOBO.
IIpumepno B 17-18 uacos nmogaerca komanaa: « OTKPBITh 3aCIOHKY!», ne-
KYPHBIH BaKyyMIIUK MOIIEN BBITOJIHATH KOMAaHIy, @ MBIl BCE YCTPEMMIIH
CBOM B30pbI Ha 3KpaH ocuumiuiorpada. OH HampspKkeHUs pesano riaza. U
BIIPYT, 0 pagocTh! Ha skpaHe ocipuiorpada mosiBUiICS YeTKHH CUTHAI OT
LHUPKYJINPYIOMUX TPOTOHOB. KTO-TO KpUKHYT «Ypal». DKCIepUMEHT yaai-
cs1! Hemeuienno ypanuiau auagparMupyroniie niejiy Ha Iy TH HHKEKTHpYe-
MOTO Ty4YKa, W OCTaTPOHHBIH HMIYJIbC, KOTOPBIH MBI TaK JMJOJITO C
HECTCPICHUEM ,ZIOGPIBS.J'II/ICB MOJY4YUTH, CUANI IPU KaXXIOM HUKJIEC YCKOPCHUA
Ha 3kpaHe ocumiutorpada. Hauanuce mosnpasieHus. 3BOHUIN B TOPOJI TEM,
KTO yIIeJ] OTABIXaTh ociae cMeHbl. OKOJIO IMyJIbTa COOPATIOCh MHOTO COTPYI-
HHUKOB OT Pa3HBIX CIYyKO0, IeKYpPUBIIUX B CMEHaxX. [[oMHIO, Kakoe CUIIbHOE
obreryaromniee 4yBCTBO BBI3BAJI BO MHE ITEPBBIA OCTATPOHHBIN UMITYJIbC.

Korpa nmponuio kopoTkoe BpeMs pagocTeil U MO3ApaBIeHu, HadaIu
BKJIFOYATh YCKOPSIOIIEE BRICOKOYACTOTHOE HaNpsKeHue. JloOBOIBHO OBICTPO
HAaCTpPpOMJIM HAaYaJIbHBIC YCJIOBUA BBICOKOYACTOTHOM CHCTEMBI U MOJIYUYHJIN
3aXBaT IPOTOHOB B CHHXPOTPOHHOE YCKOPEHHE, CHaYana Ha KOPOTKOH «1mad-
KC»S yCKOpH}OIHef/'I CUCTEMBI. 3aTeM ITOCTEIEHHBIM YAIUHCHUEM «ITadYKW»
JOCTUTJIN NPEACIbHON 3HEPIUU YCKOPEHUS IPOTOHOB, COOTBETCTBYIOLLEH
MaKCUMaJIbHOMY MaronuTHOMY IIOJIIO.

Mmeercss B BHJY IyI HMIIYJIbCOB BBICOKOYACTOTHOTO YCKOPSIOIIETO
moisi. — Peo.
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B 3T0 BpeMst HOMHHAJIBHBIN TOK B 0OMOTKY 3JIEKTPOMArHuTa CHHXPO-
(azoTpoHa gaBaTh OBIIO HENB3sI. DTO OrpaHWUYEHUE OBLIO HAIOKEHO pa3pa-
OOTYMKAMU CHUCTEMBI THTAHHSA JJISI TOTO, YTOOBI CHU3HMTH CTEICHb
paspyuieHui Ipy aBapuHHBIX PeKUMaX, KOTOPHIE €I[e UMEIIH MECTO B CHCTE-
Me nutanud. [lostomy 15 MapTa MakCUMaJIbHOM 9HEPTUN YCKOPEHHBIX MTPO-
ToHOB (10 ['3B) momy4nTs HE yaaI0Ch.

Buagumupa MocudoBrya npu nojgyuyeHun OETATPOHHOTO PEKUMa B
naboparopuu He Obu10. OH TpHUExand MO3JHO BEYEPOM M, KOHEUHO, OBLI
O4YeHb 00pajJioBaH TOMY, 4TO CHHXpOo(}a30TpoH 3apaboran. EMy HeTeprienoch
MOJTYYUTh MPEeNbHYI0 DHEPTUI0 HAa CUHXpoda3zoTpoHe. [lJist 7TOT0 OH HeMe-
JUICHHO CTaJl JOOUBATHCS CHATHS OTPAaHUYCHHS HA IM0Ja4y B 0OMOTKY YCKO-
puTes HOMHHAIBHOTO TOKa. 17 Mmaprta 1957 r. BeuepoM B 0OMOTKY CHHXPO-
¢dazorpona Obu1 gaH Tok B 12500 A u 3HEprusi yCKOPEHHbBIX IPOTOHOB ObLIa
nosezena 10 10 T5BS. Buagumup MocudoBuy npsMo ¢ mysibTa yCKOpUTEs
nos10xu1 00 aToM mutpuio ViBaHoBHuYy bioxnHueBy — nepBomMy IHPEKTO-
py O6benMHEHHOTO MHCTUTYTa, KOTOPHIH HE 3aMeANnil IpHexaTh K HaM B
YCKOPHUTEIBHBIH 327 ¥ TOPSY0 MO3IPABUII C YCIIEXOM.

CunxpogaszoTpoH 3apadborai.

C Toro MOMEHTa IMy4OK yCKOPEHHBIX IPOTOHOB CTAJ UCIOIb30BATHCS
U1 GU3NYECKHUX IKCIIEPUMEHTOB, CHadaIa s 00nydeHus GoTodMyIbCui,
a 3aTeM M JUIsl 00Jy4eHUs BTOPUUHBIMU TydYKaMH (PU3MUYECKUX YCTAHOBOK.

B navanbHBINA nIepruo paboThl YCKOPUTENSI MHOTO BPEMEHH €llie Tpe-
00BaNOCH ISl TOJYYEHHUS ONTHMAJIBHBIX PEXHMOB pPabOThl OCHOBHBIX
YCTPOHMCTB CHHXpO(]a30TpoHa ¥ ONTUMAIBHONW HACTPOHKH 00OPYIOBAHUSI.
Hazno 3ameTuTh, 4TO B TO BpeMs ObLIO MHOTO U NEPEPHIBOB B padoTe n3-3a
HEUCIPaBHOCTEH, BOSHUKABIINX B pa3iN4HbIX y3iax. [TocrenenHo ciadbie
MecTa ObUIH JIMKBUUPOBAHEI.

bospiine HENMPUATHOCTH MPOUCXOAMIIN H3-32 HEHAJE)KHOH paboThI
HHXeKTopa — nuHelHoro yckopuresst YOTU. IToaTomy MBI IpEII0KUIN
Brnagumupy Mocudosuuy caenate caMuM B MacTEpPCKUX 1a00paTopuu HO-
BB JIMHEWHBIH YCKOPHUTENb C CETOYHOM (hOKYCHPOBKOW HA DHEPTHIO
10 M»B.

Buagumup HocudoBruy 0100puit 310 NpeyioKeHHE, U MBI JOBOJIBHO
ObICTpO caenany Takoi nHxektop (JIY-9), koropstit Obu1 3amymien B 1961 1.

B 1964 r. 6p110 pemeHo MOCTPOUTH 00JIee MOIIHBIA COBPEMEHHBIH JTH-
HEWHBIN yCKOPHUTENh Ha dHEPTHIO TPOoTOHOB 20 M1B — JIV-20 ¢ TpyOkamu
npeiida, ocHAIIEHHBIMU MarHUTHBIMH JIMH3aMH JKeCTKOH (pokycnpoBkH. [1o-

%311ech HeTOUHOCTB: dHeprHs myuka 10 T'oB Gbia momydena 16 anpens. Ousu-
YECKUE HKCIIEPUMEHTBI HA4aJINCh PaHbllle, Ha O0Jiee HU3KUX dHEPTusix. — Ped.-cocm.
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MIBITKA Pa3MECTUTh 3aKa3 Ha pa3paboTKy u m3rotosinenue JIY-20 B npyrux
OpraHU3anMgX HaM He yaanack. Toraa pemim coopyxaTs Takoi JIY cBon-
MU CHJIAMH.

Brnagumupy MocndoBndy ynamoch pa3MecTHTh 3aKa3 Ha M3TOTOBIIE-
HHE BBICOKOYACTOTHBIX T€HEPATOPOB ISl BO30YKJIEHUSI pE30HATOpA HA 3a-
Boze B JIeHWMHTpajze; B IEHTPAIBHBIX SKCIEPHMEHTAIBHBIX MAaCTEPCKHUX
(LI5M) OM AU 6611 M3TOTOBICH BaKyyMHBIHN KOXyX 1ist JIY-20, Bce ocTanb-
HO€ U3rOTOBJISIOCH B MacTepckux JIBO.

Bnagumup HocudoBuu Besweckn moaaepxusan 3ty padbory. OH mo-
MOT MPHUOOPECTH BBICOKOTOYHBIE CTAHKH JIJISl U3TOTOBIICHUS TPYOOK ipeiida.
OcoOeHnHoO 1IeHHOM A1 Hac Obla ero MopaibHas noajaepxka. [lo nezasucs-
IIUM OT HAc MpuIuHaM coopykernne JIY-20 cunpHO 3aTaHYIT0CH. JIY-20 011
3amyieH getoMm 1974 r. yxe nocie cmeptu Bragunmupa Mocudosuua.

B mepBeie OB paboTE CHHXPO(A30TpOHA OONIBIIOE OECITOKONCTBO Y
Bnagnmupa MocudoBnda u y Hac TOXe BBI3bIBAJIAa HU3Kasi HHTEHCUBHOCTh
ITyYKa YCKOPEHHBIX MpoToHOB. Bragumup Mocndosuda sTtomy Bompocy yze-
JISUT OYeHb Ooubiioe BHUMaHue. McTropuduecku mpodiema yBeTnIeHNs] HHTEH-
CHUBHOCTH YCKOPEHHBIX MPOTOHOB Ha CHHXPO(]a30TPOHE penranach Tak: mocie
BBOJa B zeiicTBUE MHXKeKkTopa JIV-9 B 1961 r. HHTEHCUBHOCTH MPOTOHHOTO
my4ka Bo3pocia mpumepHo B 10 pa3 (7+ 8'1010p/HMH.). BBonx B nelicTBue

JIV-20 B 1974 1. u co3manne TpyNIUPOBATENS U Pa3TPyNIHPOBATENS HA UH-
KEKTOpE, BBOJ B JEHCTBHE MOAYISIIMU dHEPTUU WHXKXEKTHPYEMOTO ITydvKa,
YIY4IICHHE XapaKTEPUCTHK MAarHUTHOTO IT0JI B paboueii 061acTu cHHXpoda-
30TPOHA M MEPEX0]] yCKOPEHUsS HA BTOPYIO KPATHOCTh Jalli YBEIHUEHUE HH-
TEHCUBHOCTH eme mpuMepHo B 20 pa3. PexkopaHas HWHTEHCHBHOCTB
MIPOTOHHOTO Iy4Ka cocTaBmia 4 - 102 npotoHos/umn. K 6ompImoMy coxae-
HUIO, OHa ObIJIa JOCTUTHYTA yiKe 1mocie cmepTi Biagumupa Mocndosuya.

B Tteuenme mupomemmmx 27 neT CHHXpPO(PA3O0TPOH — JICTHIIE
B. 1. Bekcnepa — mocTosTHHO pa3BHUBAJICS U coBeplIeHcTBOBacsA. Ha 6ase
Hamrero cuaxpogasorpona B JIBD OUSIU ponmnack pensiTUBUCTCKAS Saep-
Has dusmka. (...) Mbl ieJlaeM BCe BO3MOKHOE JIJIS TOT0, 4TOObI HAIll CHHXPO-
(azoTpon xopoio paboTai, 4TOObI HHTEPEC K €T0 ITyYKaM Bo3pacTall. DTHUM
MBI OJIJICP)KUBAEM J00PYIO MaMsITh O 3aMEYaTEIbHOM COBETCKOM YUYEHOM
B. 1. Bekcrepe. (...)
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