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In order to ensure long-term stability of beam parameters of linear accelerators is working on stabilizing the ex-
citation of high-power systems. At this stage the solution of the problem, developed and applied in practice stabili-
zation focusing coil current klystron KIU-37 to eliminate the dependence of the output power from the mains supply
voltage fluctuations and other destabilizing factors. Its use has provided the stability of the output current in the
range of £0.5% with changes in the supply voltage +10%, which, in turn, made it possible to significantly increase

the long term stability of parameters of the excitation signal.

PACS: 29.17.+w

INTRODUCTION

One of the basic requirements of operation of linear
electron accelerators is to enhance and ensure the long
term stability of parameters of high-frequency systems,
the main elements of which are high-voltage modula-
tors, heavy duty amplifier klystrons and excitation sys-
tem. In particular, excitation systems, high-power linear
accelerator LUE 10 [1], EPOS [2], LUE-40m [3] pro-
vided two sets of master pulsed microwave generator
[4], using the final stage in the klystron KIU-37. At this
stage the solution of the problem, developed and applied
in practice stabilization focusing coil current klystron
KIU-37 to eliminate the dependence of the output power
from the mains supply voltage fluctuations and other
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destabilizing factors. Klystron focusing coil powered by
a direct current adjustable range 2...5 A at voltages up
to 160 V. Focusing coil current regulation ensures opti-
mum output klystron of KIU-37. The stability of the
output current of the focusing coil is affected by fluctua-
tions in the mains voltage, thermal drift of the resistance
of the coil and the other elements of installation and
other factors. In the event focusing coil current of more
than 3% of the optimal value decreases output power
klystron of KIU-37 below the values permitted for nor-
mal operation of the accelerator.

OPERATING PRINCIPLE
Schematic diagram of the device is shown in Fig. 1.
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Fig. 1. Schematic diagram

The device is a pulse position thyristor. As a regula-
tory element such as a thyristor used TCHI-100-9 with
the maximum permissible values 1, = 100 A at 900 V
Ury. Thyristor firing angle is determined by the one-
shot pulse width of waiting on the chip DA3 type
NE555, Timing chain which consists of a capacitor C8,

ISSN 1562-6016. BAHT. 2015. Ne6(100)

resistors R18, R19 and collector junction transistor
VT2, voltage controlled feedback. In the moment of
transition of network tension through "0" the impulse of
start of a monostable multivibrator is formed by the
knot of elements VT1, DA1. The sensor output current
is composed of resistors R3, R8, R11, R25, R26,
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transformer Tr2, VDS2 bridge rectifier and a capacitor
C3 and a linear dependence of the output voltage from
the current focusing coil.

The sensor output voltage and the reference voltage
from the resistor R10 of the engine, which regulates the
output current supplied to an operational amplifier DA2,
the difference signal from the output of which is sup-
plied to the base circuit of transistor VT2, which leads
to a change in the firing angle of the thyristor and the
output current. Through the use of chips with
optocouplers DA1 and DA4 and the transformer Tr2
implemented galvanic isolation between circuit ele-
ments and the voltage supply.
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the long-term stability of the parameters of the drive signal
345 = (Figs. 2, 3).
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wave generator and allowed to eliminate fluctuations in
the power output of the klystron KIU-37 when you
change the focusing coil current (Fig.4).
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CUCTEMA CTABMJIN3AIIUUA TOKA ®OKYCHUPOBKHU KJINCTPOHA KNY-37 3AJJAIOIETO
HUMITYJIbCHOT'O CBU-TEHEPATOPA JIMHEMHOI'O YCKOPUTEJIS DJIEKTPOHOB
B.U. Benozcnazos, 10./1. Typ, FO.A. Tumapenko, A.B. @uaunnos, C.K. Pomanosckuii

C nenpio o0ecredeHrsT TONTOBPEMEHHON CTa0MIEHOCTH MapaMeTPOB ITYYKOB JHMHEHHBIX YCKOPUTENEH TpOBO-
IIATCS. PaOOTHI TIO CTAOMITU3AIMH BO30YKICHHUS CHCTEM BBICOKOYACTOTHOIO MUTaHUs. Ha 3TOM 3Tame pemieHus mo-
CTaBJICHHOH 3a7]auu pa3paboTaHa W MPUMEHCHA Ha MMPAKTHKE CHCTEMa CTaOIITU3AIH TOKa (DOKYCHUPYIOIIEH KaTyIIl-
ku xmmctpoHa KMY-37 ¢ 1nenpio ycTpaHeHHST 3aBUCHMOCTU BBIXOJHON MOIIHOCTH OT KOJECOAHWU HAIIPSDKEHUS TH-
TaIOUICH CeTH U JAPYTHUX JecTabmim3upyoomux pakropos. Ee ncnoiap3oBanne 00eCIeio cTaOmIbHOCTh BBIXOAHO-
ro Toka B mpeaenax +0,5% mpu u3MeHEeHUsX HanpspkeHus muTaroreii cetu +10%.

CHUCTEMA CTABUIIBAIIL CTPYMY ®OKYCYBAHHS KJIICTPOHA KNY-37 3AJIAIOUOTO
IMITYJIbCHOI'O HBU-TEHEPATOPA JIHIHHOI'O ITIPUCKOPIOBAYA EJEKTPOHIB
B.I. Benoznazos, 10./1. Typ, FO.A. Tumapeuxo, A.B. @ininnos, C.K. Pomanoecovkuii

3 MeTor0 3a0e3Me4eHHs JOBrOTPHUBAIO] CTA0IFHOCTI ITapaMerpiB My4KiB JIHIHHUX MPUCKOPIOBAYIB MMPOBOASATHCS
pobotu 1o crabimizanii 30y/PKeHHSI CHCTEM BHCOKOYACTOTHOIO JKMBJICHHS. Ha 1boMy erami pileHHs IToCTaBIICHOI
3aj1adi, po3podiieHa i 3aCTOCOBaHa HA NPAKTHUIN cHcTeMa crabimizamii cTpyMy (QOKyCylodoi KOTYIIKH KJIICTpOHA
KNVY-37 3 MeToro yCyHEHHsI 3aJIeKHOCTI BHXIIHOI MOTY>KHOCTI BiJl KONMBAHb HAIPYTH JKUBIISTIOI MEpPEXi 1 THIIMX
necTabini3yrounx YMHHMKIB. [i BUKOpHCTaHHs 3a6e3Meumio cTabilbHICTh BUXiAHOro cTpyMy B Mexax +0,5% mpu
3MiHaX Hapyry )KuBJsTd01 Mepexi +10%.
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