QJNIEKTPOHHAA TEXHUKA

CEPHA 1
CBY-TEXHUKA

HAYUYHO-TEXHUYECKUI CBOPHUK

Boinyck 1(524) 2015 H3npaercs ¢ 1950 r.

1 nasnwiti pedaxmop

I.T.H. A.A. bopucos

PGI{&KHHOHH&H KOJJICTUA:

n.7.H. B.H. ABaonun (3am. enasnozo peoaxmopa, OAO HHUUN «DnekTpoHukay),
k.T.H. C.A. 3aiiueB (3am. 21a6no2o pedakmopa),
k.T.H. C.B. lllepdaxoB (3am. enasnozo pedakmopa),
k.T.H. B.W. Beiinp, 10.A. Byasuncknii, k.¢.-m.H. A.B. langenkuii,
B.®. I'opouk, C.A. I'puminn, 1.7.H. A. /L. 3akypaaes, k.T7.H. H.I1. 3y0xoB,

n.1.H. C.C. 3pipun, K.T.H. B./. Ucwk (OAO «<HUHUIIII»), k.1.1. A.C. Koros,
n.7.H. B.IL. Kyapsimmos (OAO «HIIIT «Anmas»), a.1.H. IL.LB. Kynpusinos, k.1.H. B.I'. Jlanun,
k.T.H. B.B. JInce, n.1.H. M.HA. Jlonun, x.1.H. H.A. JIaoun, B.M. Maabluk,

n.1.H., npodeccop ILI. Mansues (MCBY I15 PAH), k.1.1. [1.M. MesemkeBud,
n.1.H., mpodeccop B.I1. Memanos (OAO «[{THUNHAY),

K.T.H. A.I'. Muxansuenkos (MKY «/Iupexnust Haykorpaga» r. @ps3uHo),

n.7.H. C.II. MopeB (OI'YII «HIIII «Topuii»), O.A. Mopo3zos (3AO «HIIIT «Marpareny),
k.T.H. B.}JO. MaikuabkoB, 1.¢.-M.H. A.W. Manac (UPD um. B.A. KorensuukoBa PAH),
n.¢.-m.H. A.B. IlamkoBckuii, x.1.H. C.A. [Liemanos, E.H. [TokpoBcknii, k.T.H. O.B. [louBHNKOBA,
k.T.H. A.B. IloTranos, n.17.1H., npodeccop P.A. Cuaun., 1.17.1H. K.I'. CumoHoB,

B.I1. CTeGyHOB (0meemcmeaenHblil cekpemapy),
1n.7.H. M.M. Tpudonos (3AO «HIIII «Mcrok-Cucremay),

n.17.H. B.H. Yaaciok (OAO «HUU «Ilnatan»), A.T.H., npodeccop H.J. Ypeyask

Kypnan 3apeructpuposan MunuctepctsoM Poccuiickoit denepanyu o geaM nevaTd, TeIepaiuoBEIlaHus U CPEACTB

MaccoBBIX KOMMYHHKaMi (cBuaeTenscTBO [T Ne dC 77-24651 ot 6 uronst 2006 1.) n BKItoUeH B nepedyeHs BAK

(mepeyeHp BeNyMNX PEICH3NPYEMBbIX HaAYYHBIX )XYPHAJIOB U U3JIaHUH, B KOTOPBIX JOJKHBI OBITH ONMyOJINKOBaHBI
OCHOBHBIE HAay4HBIC PE3YIbTaThl JUCCEPTAINH Ha COMCKAaHIE YICHBIX CTETICHEH KaHANAATa U JTIOKTOpa HayK)

© AO «HIIII «McTok» um. Ilokuna», 2015 r.



ELEKTRONNAYA TEKHNIKA

(Electronic Engineering)

SERIES 1
SVCH-TEKHNIKA

(Microwave Engineering)
COLLECTION OF RESEARCH & TECHNICAL ARTICLES

Issue 1(524) 2015 Founded in 1950 r.

Editor-in-chief
D.T.Sc. A.A. Borisov

Editorial staff:

D.T.Sc. B.N. Avdonin (deputy editor-in-chief, JSC CSRI «Elektronikay),
C.T.Sc. S.A. Zaitsev (deputy editor-in-chief),
C.T.Sc. S.V. Scherbakov (deputy editor-in-chief),
C.T.Sc. V.L. Beyl’, U.A. Budzinsky, C.Ph.M.Sc. A.V. Galdetsky,
B.F. Gorbik, S.I. Grishin, D.T.Sc. A.D. Zakurdaev, C.T.Sc. N.P. Zubkov,
D.T.Sc. S.S. Zyrin, C.T.Sc. V.L Isyk (JSC «RPISC»), C.T.Sc. A.S. Kotov,

D.T.Sc. V.P. Kudryashov (JSC «RPC «Almaz»), D.T.Sc. P.V. Kupriyanov,
C.T.Sc. V.G. Lapin, C.T.Sc. V.V. Liss, D.T.Sc. M.I. Lopin, C.T.Sc. N.A. Lyabin, V.M. Malyschik,
D.T.Sc., professor P.P. Maltsev (IMWF SE RASc), C.T.Sc. P.M. Meleshkevich,
D.T.Sc., professor V.P. Meschanov (JSC «TSNIIIA»),

C.T.Sc. A.G. Mikhalchenkov (MBD «Directorate of the Science Town» Fryazino),
D.T.Sc. S.P. Morev (FSUE «RPC «Torij»), O.A. Morozov (JSC «RPC «Magratep»),
C.T.Sc. V.U. Myakinkov, D.Ph.M.Sc. A.L. Panas (IRE named after V.F. Kotelnikov RASc),
D.Ph.M.Sc. A.B. Pashkovsky, C.T.Sc. S.A. Pleshanov, E.N. Pokrovsky,

C.T.Sc. O.V. Polivnikova, C.T.Sc. A.V. Potapov, D.T.Sc., professor R.A. Silin,
D.T.Sc. K.G. Simonov, V.P. Stebunov (executive secretary),

D.T.Sc. M.M. Trifonov (JSC RPC «Istok-System»),

D.T.Sc. V.N. Ulasyuk (JSC «RPC «Platan»), D.T.Sc., professor N.D. Ursulyak

The journal is registered by the Ministry on mass media of the Russian Federation (certificate [T Ne ®C 77-24651
dated June 6, 2006) and included in HCC list (a list of the leading reviewed scientific journals and publications
in which the main scientific results of the theses nominated for doctoral and candidate’s theses are to be

published).

© JOINT STOCK COMPANY «RESEARCH AND PRODUCTION CORPORATION «ISTOK» named after A.I.
Shokin»



COJEPKAHUE

110n06 P.M. — HUM-160 — DPOHTY......eiieiiiiiiiieeiiiiee ettt et e e e iieee e e e iatee e e eesaaeaeenes

TBep):[OTeJIBHaH 3JEKTPOHHKA

Anopocos A.B., Kynpusnos I1.B., ' ymenxo C.B., Jlebeoes K.B., Ilempog C.A., Koowcun E.C. —
[Tpuémonepenatomuii Moaynb HU(POBOTO paaMoIOKaTOpa 8-MM JAWana3oHa JJIUH

bymopun B.M. — MonenupoBaHue 3JIEKTPOJUHAMUYECKON CUCTEMBI I€HEepaTopa Ha KOJIb-
LEBOM HOTYIPOBOIHUKOBOM JIHOJIE ....cuvvieniiieeirieeniieeesuteesuseeeiseeennneessaneeessneeesaneeesnnees

FOwenko A.1O., Avizenwumam I'U., [Inackees A.A., bespyk A.B., Heawenko A.U., @Ppo-
nosa Y.M., ®eoomosa @.M. — KoHTakTHbIE YCTPOMCTBA Ul 30HJIOBBIX HW3MEPEHUN
CBY HUTpUATrauIMEBBIX YCUIIUTENEH MOIHOCTH B UMITYJIBCHOM PEXKHUME ....oevvveeneeeeennss

DJIEeKTPOBAKYyYMHbIE IPHOOPHI

Azo6 I'A., Epppemosa M.B., Xpumkun C.A. — OueHka KOHCTPYKTHUBHBIX TapaMETPOB OC-
HOBHBIX y3J10B UMIyJIbCHOM JIBB W-auanazoHa ¢ BBIXOJHON MOIIHOCTBIO HE MEHEE

baxynun I''B., bampaxos A.A., T'andeykuui A.B., Hamypa U.11., Paxosa E.A., Canpwin-
ckasa JLA., Cokonosa U.M., Yenypnvix U.I1. — MuoronyueBass "npospaunas” JIbB mui-
JIAMETPOBOTO  JTAATIABOHA «.vvvvveeeeeeeesaanenieteeeeeseessaanetaeeeeeesesasannssseaeeeesesssannnsnreeeeeseessnnnns

AHTEHHBI

Ilepoe B.B. — AnTeHHa 1BoiiHOM KpyroBoi nonsgpuzanun CBY-nokaTopa Manoi qucras-

MeaunuHCcKAas 3JCKTPOHHUKA

Awanun U.A. —YucneHHOE MOIETUPOBAHUE JIMHAMUKHU ITyYKa IPOTOHOB B CBEPXIIPOBO-
JILIEM JIMHEHHOM YCKOPHUTENE JUISl IPOTOHHOM JIy4E€BOM TEPAMUU......veeeevieeniiieenieeennieen

21

29

40

47



CONTENTS

Popov R M. — NIT-160 — t0 the frOnt........cooiiiiiiiiiiieeeiee e 5
Solid-state electronics

Androsov A.V., Kupriyanov P.V., Gutenko S.V., Lebedev K. V., Petrov S.A., Kozhin E.S. —
The transmit-receive module of 8-mm wavelength range radar.............cccceeeeviiiieennnnn... 21

Butorin V.M. — Modeling of generator electrodynamic system on a ring semiconductor
GIOAE et e 29

Yarmolenko M.1., Saranin D.S., Gablina L.V. — Prediction of properties of vacuum-tight
Ceramics for power and high-power microwave electrovacuum devices at fixed devia-
tions in teChNOlOZICAl PrOCESSES ..oeeeuvviiieieiiiiie ettt ettt e e e 40

Electrovacuum devices

Azov G.A., Yefremova M.V., Khritkin S.A. — The assessment of design factors of W-range
pulsed TWT reference nodes with an output power not less than 30 W.............cceeeenneee. 47

Bakunin G.V., Batrakov A.A., Galdetsky A.V., Natura I.P., Rakova E.A., Saprynskaya L.A.,

Sokolova I. M., Chepurnyh I.P. — Millimeter range multibeam "transparent" TWT ........... 54
Antennas
Perov V.V. — Double circular polarization antenna of microwave low distance locator ......... 68

Mtdical electronics

Ashanin I.A. — Numerical modeling of proton beam dynamics in superconducting linear
accelerator for proton beam therapy.........ccccceeeeiiiiiiiiiiiiie e 74



YK 621.38(09)
HHNUH-160 — ¢pponTy
P. M. IlonoB
AO "HIII "Hemox" um. Lloxuna", 2. @pszuno

VK 621.396.96

INPUEMONEPEJAIOIANA MOJYJb PAJTHOJOKATOPA
8-mm TUATIA3OHA JJIMH BOJIH

A. B. Angpocos, I1. B. Kynpusinos
AO "HIII "Hemox" um. Llloxuna”, 2. @psazuno
C. B. I'yrenko, K. B. Jledenes, C. A. IlerpoB
OAO "HIIK "Tpucman", 2. Mockea
E. C. Koxun
OAO "MHOYM um. U. C. bpyka", 2. Mockea

IIpeacTaBiiensl pe3yJbTaThl pa3padoTKkH NMpHeMonepenaonero Moay/is korepentHoi PJIC 8-mm amanmasona
AJIUH BOJIH. PaccMoTpena cTpykrypHas cxema. Iloapo0Ho onucaHa KOHCTPYKIUSI H3/1e/Usl, IOCTPOCHHAS HA OC-
HOBe cyOomonyJeii CBY. Oco6oe BHHMaHMe 00palleHO HA YNpOIIEHHE MPoLecca KOMILJIEKCHOWH peryJIupoBKH.
JlaHbI OCHOBHBIC NMapaMeTphI: BbIXOAHAA MOWIHOCTL — 1,5 BT n ko3dpdpuuuent myma — 5 gb. IlpuBenens! pe-
3yJbTaThl HATYPHBIX HCNIBITAHUIT U COO0Pa’KEeHMsI HA MIEPCIEKTUBY.

KC: npuémonepedarowiuii Mmooyib, ko2epenmubslil paouorokamop, cvomoovibe CBY, yugdposas ADAP

The results of development of transmit-receive module of 8-mm wavelength range coherent radar have been pre-
sented. The block diagram is considered. The product design built on the basis of microwave submodules is de-
scribed in detail. The simplification of the complex adjustment process is focused on. The main parameters are
given: output power 1.5 W and noise figure 5 dB. The results of full-scale tests and future prospects are shown.

Keywords: transmit-receive module, coherent radar, microwave submodule, digital active phased array

VK 621.372.85, 621.373.5

MOJEJUPOBAHUE JJIEKTPOIUHAMUYECKONU CHUCTEMBI
I'EHEPATOPA HA KOJIBIIEBOM IIOJYINIPOBOJHUKOBOM JHUOJE

B. M. byropuH
fO31'y, 2. Kypck

IMocTpoena maTtemaTnyeckasi MoieJib B BIjle IKBUBAJIEHTHOI CXeMbl BHELIHEH JIEeKTPOANHAMHUYECKOH CHCTEMbI
reHepaTropa, cocTosileil U3 KOAKCHAIbLHO-BOJIHOBOIHOIO Nepexoa ¢ COrJIacCylUUM JUCKOM M 3JIeMEeHTAMM KOp-
Imyca KOJIbIIeBOr0 MOJYNPOBOAHUKOBOr0 AaKTHBHOIO 3jieMeHTa. IIpu mocTpoeHun u pacyere nmapaMmeTrpoB 3KBH-
BAJICHTHOI cXeMbl MCIIOJIb30BAJICH NMPUHIUN JeKOMIIO3UIUM, IPU KOTOPOM CJI0KHAsl cucTeMa ObLIa pa3jiesieHa
Ha 0oJiee MpocThie y3Jbl. /ISl OTACIABHBIX 31eKTPOAUHAMHYCCKHX Y3JI0B ObLIM pelleHbI B CTPOrOil 3JIEKTPOAH-
HAMHUYECKOIl MOCTAHOBKE TpeXMepHble U JIByMepHble BEKTOPHbIe KpaeBble 32/1a4M, BbIOPaHbI IKBHBAJIEHTHbIE
cXeMbl M PACCYUTAHBI MAapaMeTPbl ITUX CXeM, a 3aTeM ObLJI NPOU3BeJeH CUHTe3 001Iell IKBMBAJIEHTHON CXeMBbl.
IIpu pelieHMu TpexMepHOH 3a1a4M 0 KOAKCHAJIbLHO-BOJHOBOJHOM IepexoJe C COrJACYIIIMM JIMCKOM HA LeH-
TPAJILHOM NPOBOJHMKE KOAKCUAJBHOW JJMHMU MCHOJIb30BAJICH METO[ UHUJIMHAPUYECKUX BOJIH. AHAIU3 pe3y/ib-
TATOB MAaTEeMATH4YeCKOIr0 MOJEJIMPOBAHUS NOKA3aJl, YTO PACCMOTPEHHAas 3JIEKTPOAMHAMMYeCKasl cucreMa odec-
ne4YyuBaeT He0OX0AUMOE COIVIACOBAHHME KOMILJIEKCHOIO CONPOTHBJIECHHMS KOJIbLEBOr0 JMO0AAa ¢ NMPSAMOYIOJbHbIM
BOJIHOBO/IOM BO Bcell ero padoueii moJoce.

KC: mamemamuueckas Mooensb, 2eHepamop, KOAKCUAIbHO-80JIHOB00HbII Nepexo0, KOAbUegol Noay-
NPOBOOHUKOBLIU AKMUBHBIL DJIeMEHIN, IKEUBAJICHMHASL CXeMa, 0eKOMNO3UUUS, KDAesds 3a0ayd,
cumnmes




A mathematical model as an equivalent circuit of external electrodynamic generator system consisting of coaxial-
waveguide junction with a matching disc and elements of a ring semiconductor active element has been con-
structed. While constructing and calculating the parameters of the equivalent circuit the decomposition principle
was used at which the complex system was divided into more simple units. For separate electrodynamic units
three-dimensional and two-dimensional vector boundary problems were solved in correct electrodynamic
statement, equivalent circuits were chosen and parameters of these circuits were calculated with the following
synthesis of the general equivalent circuit. When solving three-dimensional boundary problem with coaxial-
waveguide junction and matching disc on the central conductor of the coaxial line the method of cylindrical
waves was used. The analysis of mathematical modeling results has shown that the considered electrodynamic
system provides the necessary coordination of complex re-sistance of the ring diode with a rectangular wave-
guide within its whole working band.

Keywords: mathematical model, generator, coaxial-wavegide iunction, ring semiconductor active
element, equivalent circuit, decomposition, boundary problem, synthesis.

VK 621.317

KOHTAKTHOE YCTPOHMCTBO JJI1 30HAOBbIX U3MEPEHHIA
CBY HUTPUATAJUIMEBBIX YCUJIUTEJIEM MOIMHOCTH
B UMITYJIbCHOM PEXHUME

A. 10. IOmenko, I'. . Aiizenmrar, A. A. Ilinackees, A. B. be3pyk,
A. . UBamenko, Y. M. ®poaosa, ®. U. PenoroBa

OAO "HUHUIII", 2. Tomck

Pa3paborana TexHOJOIHA M M3TOTOBJICHBI C ¢¢ NMPHUMEHEHUEM MHOTOKOHTAKTHBIC YCTPOHCTBA Il YIIPABJICHUS
MMUC, a TakiKe KOHTAKTHBIE YCTPOWCTBA, COBMEIIEHHbIE C MOAYJISITOPAMH MUTAHMS, VISl 30HI0BBIX H3MepeHU i
yeniuteneiit CBU-MomHocTH B MMIYJILCHOM pesKHMe.

KC: xonmaxmunoe ycmpoiicmeo, 3on006as cmanyus, CBY mononumuas unmezpaibhas cxemd, UMnYib-
CHbIU MOOVIAMOP NUMAHU, YCUIUMENb MOUWHOCIU

In this paper we present a method of contact devices manufacturing for probe measurements of microwave
monolithic integrated circuits (MMIC). This method has been used to produce multi-contact devices for MMIC
control. It also has been used to produce probe devices combined with integrated supply modulator for probe
measurements of microwave power amplifiers in pulsed mode.

Keywords: DC probe, probe station, microwave monolithic integrated circuit, pulsed power modulator,

power amplifier

VK 621.385

OIIEHKA KOHCTPYKTUBHbBIX ITAPAMETPOB
OCHOBHBIX Y3JIOB UMITYJbCHOM JIEB W-TUAITA30HA
C BBIXOJHOM MOIIHOCTHIO HE MEHEE 30 Br

I'. A. A3oB, M. B. Eppemona, C. A. XpuTkun
OAO "lnymon", 2. Mockea

IIpencraBiens! pe3yjbTaThbl YHCACHHOIO0 MOJACJMPOBAHHUS 3aMeLIAIOIEH M JJIEKTPOHHO-ONTHYECKOH CHCTEM
HMITYJIbCHOM JaMIbl Oeryiieil BOJHbI W-anamna3oHa ¢ BBIXOAHOW MOIIHOCTBLIO He MeHee 30 BT. B kauecTBe 3a-
Memsiiomiei cucrems! (3C) BeIOpaH ""meTisiiomuii BoaHOBoA''. OmnpeeneHbl KOHCTPYKTHBHbIe mapamMeTpsl 3C.
PaccunTana 3JIeKTPOHHO-ONITHYECKAA CHCTeMa npudopa.

KC: namna 6e2yweit 6oanbl, 3amednsiowas cucmema, "nemasiowguii 60a10600", koxdduyuenm zameo-
MeONeHUsl, CONPOMUBIICHUE CE53U, INEKMPOHHO-ONMUYECKAsl CUCINEMA, JIeKMPOHHBIL NYYOK, J1EK-
MPOHHASL NYULKA




The results of numerical modeling of slow-wave and electron-optical systems of W-range pulsed travelling-wave-
tube with an output power not less than 30 W have been presented. A folded waveguide was chosen as a slowing-
wave structure (SWS). The SWS design factors were determined. The device electron-optical system was calcu-
lated.

Keywords: travelling-wave-tube, slowing-wave structure, folded waveguide, slowing factor, coupling
resistance, electron-optical system, electron beam, electron gun

VK 621.385.632

MHOI'OJIYYEBASA "IIPO3PAYHASA" JIBB MUJIVIMMETPOBOI'O IUAITA3OHA

I'. B. bakynun, A. A. barpakos, A. B. I'aaneuxnii, H. Il. Harypa,
E. A. PakoBa, JI. A. Canpsinckas, . M. Cokoaosa, U. II. YenypHbix
AO "HIII "Hemox" um. Lloxuna”, 2. @psazuno

PaccMoTpeH NmpoeKT MHOTr0JIy4eBOil HU3KOBOJbLTHON oqHOceKIHOHHOI JIBB B Ka-nnanasone niaun BouH. IIpo-
AHAJM3UPOBAHbI BOZHUKAKOIIME NMPo0aemMbl M X pemienus. IIpn Hanpsixenun nuranud 6 kB M KoMIaKTHBIX
pa3mepax odecne4ynBaeTcsl pacueTHAsl BbIXOAHAS MOLIHOCTH OoJiee 200 Br.

KC: oonocexyuonnas JIBB, muozonyuesou snexmponnviil nomok, Ka-ouanasou onun 6onn

A design of multibeam single-section TWT in Ka band is considered. Technical problems and possible solutions
are analyzed. At power supply voltage 6 kV and compact dimensions it can provide output power 200 W in 1
GHz bandwidth.

Keywords: single-section TWT, multibeam electron beam, 8-mm wavelength range

VK 621.396.677

AHTEHHA JBOMHOW KPYI'OBOHW HOJISIPU3AIINU
CBUY-JJIOKATOPA MAJIOM JUCTAHIIMA

B. B. Ilepos
000 "CubHC", 2. Hosocubupck

PaccmaTpuBaeTcsi KOHCTPYKIUS JABYXBXO0/10BO# IOJI0CKOBOI aHTeHHbI MHTerpajabHoro CBY-yokaropa manoii
AUCTAHIMH C MPOTHBONOJOKHBIMHM HAINPABJICHUAMH KPYIrOBOH NOJSIPH3ALMH H3JIYYEHHsI OJHOr0 IEYATHOIO
BuOpartopa. IIpuBoaATcs pe3yabTAaThl YHCJICHHOI0 MOJACTHPOBAHHUA AHTEHHBI ¢ JUNIEKTPHYECKHM 3aIUTHBIM
IKPAHOM.

KC: JloKkamop Manou ducmaHuuu, NOJIOCKO6AA AHRMEHHA, 3AUUMHBLU 9KpAH, ClJl/ll’L/lumvaHO-llaCl’l/lOWlHaﬂ
Xapakmepucmuka, Kpy2oed nojAapusayusl, HucCjieHHoe MOOeJZMDOGaHM@

The design of a two-port stripline antenna of integral microwave low distance locator with opposite directions of
circular radiation polarization of one stripline vibrator has been considered. The results of numerical simulation
of antenna with dielectric protective shield are given.

Keywords: low distance locator, stripline antenna, protective shield, amplitude-frequency characteris-
tic, circular polarization, numerical simulation




VK 621.384.6

YUCJIIEHHOE MOJIEJUPOBAHUE JUHAMHUKHU ITYYKA ITPOTOHOB
B CBEPXIIPOBO/SIIIEM JIHHEﬁHQM YCKOPUTEJIE
JJIsA MIPOTOHHOU JIYYEBOU TEPAIIUU

HN. A. An1anuH

Hayuonanvuwiii ucciedosamenvcxuii adephwiii yHugepcumem — MoCKOBCKU UHNHCEHEPHO-
Qusuuecxuti uncmumym, 2. Mockea

OO0cysxknaercs BbIOOD ONTHUMAJIBHBIX NAPAMETPOB YCKOPSIIOIIMX Pe30HATOPOB U (POKYCHPYIOIIUX MATHHMTOB,
NMPeACTABJICHbI Pe3yIbTaThl YHCACHHOI0 MOACTHPOBAHNS JHHAMHKH IIyYKA MPOTOHOB B CBEPXIPOBOAAIIMX JIH-
HEHHBIX YCKOPHUTEJSAX HA 3HePruio ot 2 1o 240 MbB, a Takike pe3yJbTaThl YHCJICHHOI0 MOAEJIHPOBAHUSA IPH
peryJiupoBKe JHePruM.

KC: npomonnas mepanus, 1uneunsiil yCKOPUmMenb, C6epXnpo600UMOCHib, YUCICHHOE MOOEeIUPO8aHUe,
OUHAMUKA NVYKA

The choice of optimal parameters of accelerating resonators and focusing magnets is being discussed. The results
of numerical modeling of proton beam dynamics in superconducting linear accelerators for 2...240 MeV energy
as well as the results of numerical modeling at energy adjustment are given.

Keywords: proton therapy, linear accelerator, superconductivity, numerical modeling, beam dynamics




