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The reconstruction of a two-section electron LU-40 linac was finished in 2004. The accelerator consists of two
accelerating sections and an injector, the latter includes a diode electron gun, a klystron type buncher and an acceler-
ating cavity. Pulse current at the accelerator exit is up to 200 HA, the beam energy is up to 100 MeV.

PACS: 29.17 +w

1. CONTROL SYSTEM STRUCTURE

A special system (Fig.1) has been developed for
linac control. It controls an electron beam current, ener-
gy and position, defends accelerating and scanning sys-
tems from damage caused by the beam; blocks the mod-
ulator and the klystron amplifier in the case of intolera-
ble operation regimes; regulates phase and power of HF
signals in the injecting system and also regulates the
source power currents in the magnetic system. The pro-
gram & technical complex consists of a PC equipped
with fast four channels ADC into the CAMAC crate
(Fig.1), a synchronization unit, microprocessor-operated
complexes to monitor the thermostatic system
(ADAM-5511) and magnet current sources (MP-1816).
The software of IMS operates under Windows environ-
ment and was written with the use of a visual object-ori-

ented programming system C++Builder 5.
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Fig.1. Control system functional diagram of the LU-40
accelerator

The multiplexer (MP) and the analogue to digital
converters (ADC) with 8 digits receive a signal from
analog pulse sensors with 50 or 100 nsec discreteness
by 4 (out of 32) switching channels simultaneously. The
information about linac system state and beam parame-
ters is shown on the local unit terminals (CP) and on a
color graphics display (Fig.2). The operator can monitor
the linac work from the PC keyboard and from the local
control panels. The program units can provide the mo-
mentary or repeated control over system parameters or
give operating commands. Simultaneously, the parame-
ters of several systems can be controlled and only one of
them can be regulated at a time.
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Fig.2. Tuning videogram of accelerator LU-4

Data for parameter beam accelerator transmit to the
information system for the physicists and transmit to
computer network of the scientific research complex
“Accelerator”.

2. OPERATIVE CONTROL OVER CURRENT
AND POSITION OF AN ELECTRON BEAM

The linac is equipped with magnetoinductance trans-
ducers placed at the input and output of accelerating
structures for measurement of a value and form of beam
pulse current [2]. The signals from transducers are used
in the control system for rating the amplitude and aver-
age current values (Fig.2). The sensors calibration is
carried out periodically with the test pulse trains from a
special current generator [3]. The linac exit is also
equipped with four winding position sensors [3]. These
sensors register the beam center position with 0.5 mm
error [4]. The magnetic analyzer is used for electron en-
ergy control [1].

3. SYNCHRONIZING SYSTEM

A synchronizing system of the LU-40 accelerator
forms the frequency scale of pedestal pulses
fo=100, 25, 12.5, 6.25, 3.125 or 1 Hz. The operation
startup frequency of EGM modulator and KPA modula-
tor are f;. KPA modulator starts twice if f,=12.5, 6.25
3.125 or 1 Hz. The synchronizing unit has /0 channels.
Pulse amplitude is not more than /5 V, the pulse width
is 2.5 £0.5 ps, the delay range is from 0 fo 10 Us with
the step 0./ ts. When the alarm signal “Beam switching
off” is received from accelerator systems, the electron
beam is turned off with additional delay of EGM startup
pulses on /7 pis. There are continuous synchronizing
system mode and mode of the pulse dosage. Required
pulse number from 1 to 9999 is specified by an opera-
tor. Pulses with frequency f are synchronous with a fre-
quency of supply line (50 £ 0.5 Hz).
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4. THERMOSTATIC SYSTEM

A thermostatic system of the LU-40 accelerator pro-
vides thermal stabilization of two accelerating sections
and the accelerating resonator. The system consists of
7 temperature-sensitive elements, 3 transducers of water
flow through the objects being cooled and a detector of
water level in the tank. The thermostatic system
ADAM 5511 consistent with a personal computer (PC)
is used for analysis of signals from the transducers.

Information on controlled object state is transferred
to the controlling PC via RS-485 interface; the lock sig-
nals come to an alarm system.

5. ALARM SYSTEM

The alarm system monitors more than 50 discrete
state signals of the accelerator systems. It allows turning
on the high voltage of supply for the injector (HV) and
two modulators. If equipment malfunction occurs, a
command is received to execute an emergency shut-
down of the HV and beam current. The local control is
conducted from the klystron room while remote control is
performed from the main control panel. Information on
system state is presented on the local control panel [6].

6. MAGNET POWER SUPPLY CONTROL

Twelve direct current sources B5-47 and B5-49 are
used for current traction of the magnet accelerator ele-

ments. The controlled relay switching unit (SU) was de-
signed to reverse the source polarity. There exists a pos-
sibility to change the source current and polarity either
manually or automatically. In the latter case after the PC
command obtaining, the microprocessor (MP 1816) sets
the polarity and current values of the sources. A mes-
sage is sent to the LU-40 operator if instant values differ
from specified ones.
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ABTOMATHU3UPOBAHHASI CUCTEMA KOHTPOJISI 1 YIIPABJIEHUSA YCKOPUTEJIS J1Y-40

10.U. Axuypun, B.H. bopuckun, B.A. I'ypun, H.B. /lemuodos, JI.B. Epan, M.B. Heaxuenxo, C.®. Hewepem,
A.H. Casuenxo, A.A. Capsunos, B.U. Tamanoes, I.H. I]eoenko

B 2004 rogy 3axoH4YeHa pEKOHCTPYKLUS ABYXCEKIIMOHHOTO JIMHEHHOIO yCKOpHUTEs AeKTpoHOB JIV-40. ¥Ycko-
PHUTENb COCTOUT M3 IBYX YCKOPSIOUIMX CEKIMH M MHXEKTOpa, KOTOPHIH BKIIOYAET B ce0sl TUOAHYIO DICKTPOHHYIO
MyLIKY, [PyNIUPOBAaTeIb U yCKOPSIOmuUi pe3oHaTop. IMIynbcHBIN TOK Ha BbIxoze yckopuresst 1o 200 MA, aHeprust
myuka 10 100 M»aB.

ABTOMATHU30BAHA CHUCTEMA KOHTPOJIIO TA KEPYBAHHSA ITPUCKOPIOBAYA JITI-40

10.1. Akuypin, B.M. bopuckln, B.O. I'ypin, M.B. /lemuodos, JI.B. €Epan, M.B. Heaxnenko, C.®. Hewepem,
A.M. Caguenxo, O.A. Capsunos, B.I. Tamanos, I .M. I]edenko

Y 2004 pomi 3aKkiHYEHO PEKOHCTPYKIIIO TBOXCEKIIIHOTO IiHIHHOTO MpHCKOproBada enekTpoHiB JII1-40.
[IpuckoproBad cKki1agaeTbesi 3 JBOX MPUCKOPIOIOYHMX CEKI[H Ta IH)KEKTOpa, SKWi BKIOYae a0 cebe JioJHy
€JIEKTPOHHY TapMaTy, IPyIHoOBau i NPHUCKOPIOIOYMI pe3oHarop. IMmynbCHUII CTpPyM Ha BHXOAI NPHCKOpIOBaya
nocsirae 200 MA, enepris nmydka — 100 MeB.
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