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Abstract Table 1
Beam average power >10 kW
The IntenseResonanceNeutron Source (IREN) is under| Electron energy 200 MeV

construction at the Frank Laboratory of Neutron Phys| Pulse current 15A
(JINR) with the200 MeV electron linac (LUE-200) being| Pulse duration 250 ns
created as a driver of IREN. The RF beam-off IREN Fu| Pulse repetition rate 150 Hz
Scale LUE-200 Test Facility (FSTF) assembly is considered Accelerating gradient >35 MeV/m
a first needed stage of the Project. The main goals of the F{ Operation frequency 2856 MHz
are getting 85 MeV/macceleration gradient using the 504{ Length 10 m

klystron and SLED system, as well as testing the RF high
power of the linac units and systems. The other linac systems As calculations show, the efficiency of the energy

(beam diagnostics, target, etc) are being tested on g@@smission from the RF source to the beart5% can be
operatlng40 MeVelectron linac LUE-40. The FSTF scheme &ached. So, to obtain the requimjkWaverage power of the

presented and the examination program is discussed. beam, it is necessary to provide approxima#ykW power
_ from the RF source. The SLAC 5045 klystron satisfies this
Introduction demand optimally. Two such klystrons with0 Hzrepetition

rate provide required power. Moreover, the 5045 klystron has

A new ftime-of-flight, high resolution neutrong |ong life time(~ 40 000 hours and is supplied by the pulse
Spectrometer fOI’ |nVest|gat|0nS In the resonance neutf%hsformer in an assembly_

energy range, USing the intense resonance neutron source (SOThe IREN project assumes the accelerator and the
called IREN) [1], is being created by the Frank Laboratory gfitiplying target will be positioned in the buildings of the

Neutron Physics (JINR, Dubna). now-oerating LUE-40 & IBR-30 JINR neutron source. The
The IREN designed parameters are: following strategy of the project realization has been
« integral neutron yield is/-10" n/sec accepted: dismantling of the operating IBR-30 installation will
» neutron pulse duration400 nsec be begun only after receipt of a design value for the
¢ repetition ratel50 Hz accelerating gradient of the IREN linac test-facility (see, Fig.

The IREN source consists of three parts: an S-i28@d 1).
MeV driver electron linac, a photoneutron target as a
converter, and a multiplying fissioning core. This scheme is IREN Full-Scale Test Facility
not only a tribute to tradition [2] but also reflects our desire to
have the advantage over other time-of-flight spectrometer, The main goals for creating IFSTF are:

specifically over proton accelerator-based ones. e obtain the35 MeV/maccelerating gradient at a 150 Hz
The LUE-200 traveling wave linac conception was repetition rate:

designed by the Budker Institute of Nuclear Physics (BINP, adaptation of the M-250 modulator for the 5045 Klystron:

Novosibirsk) [3,4] (see Table 1). e accelerating sections RF of the processing and dark
current studies;
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Fig. 1. The IREN Full-Scale Test Facility layout



e testing and certification of the LUE-200 equipment beforeircuit of the M-250 (forming device) should be greatly

its installation on the IREN facility. changed. _ S _
The FSTF includes the following systems: The PFN consists of two forming lines, which are
charged from one source and discharge simultaneously on the

e SLAC klystron 5045 and pulse transformer; el
e accelerating section; joint load through the pulse transformer. The thyrati@al 1-
o pulse modulator M-350: 5000/50 (Ispolin) was tested earlier at SLAC and is now used
e S| ED-cavities; V. arb.u.
e RF oscillator and driver; 100
e RF feeder;
e RF control and diagnostics systems;
e vacuum system; 50 |
e other systems (protection, cooling, thermostat, timer, etc.).

Pulse Modulator M-350 for the 5045 Klystron
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The 5045 klystron’'s modulator (it name, M-350) is Time, microsec
based on the pulse modulator M-250 which is a unit of the Fig. 2The shape of the M-350 PFN voltage pulse.
OLIVIN 20 MW (20 kW klystron station for the Yerevan (preliminary result).
Physics Institute (YerPhl) injector linac [5]. OLIVIN stations,q the switcher of the M-350 (see. Fig. 2).
were constructed and manufactured by the Russian Researc
and Industrial Institute of Powerful Radioconstruction (St.
Petersburg). The M-350 is a pulse modulator with full

discharging of the PFN and its resonant charging from a high-

voltage power supply. accelerating structure [3]. The damping time of the field in the
The parameters of the M-250 and the M-350 modulatorgstion s the determining parameter for efficient transmission
are shown in Table 2. of the RF energy from the klystron to the beam.
The type of accelerating structure was chosen to
maximize this parameter. The geometry of the accelerating
cells is optimized for the maximum accelerating gradient

Accelerating section

The disk-loaded traveling-wave waveguide is used as an

Table 2

One can see that the charging voltage of the PFN for

M-250 M350 | necessary to obtain a high average beam power. The
Pulse powerMW 65 150 accelerating sections has been designed and is being
Tube voltagekV 50-250 | 50 -350| manufactured by BINP.
Output voltage of PFNkV 20 23.5
Output pulse currenkA 3.6 6.3 FSTF RF Supplement System
Pulse flat top durationysec 8.0 35
Leading edge duration The RF supplement system consists of:
(fro_rr_1 0.1to O.Q)ﬂsgc <1.5 <1.0 e master oscillator;
Trailing edge duration e RF driver amplifier;
(from 0.9 to 0.1)usec <2.7 <1.8 o power amplifier using SLAC 5045 klystron;
RF pulse flat top unevenness, % | +0.15 #0.5 e SLED system;
Repetition rateiz _ 100 150 e waveguide transmission line (RF feeder);
Forming line total capacity,F 1.05 0.7 e RF diagnostics.
Forming line impedanc&hms il e The digital controlled RF frequency syntesator with two
Forming line voltagekV 40 47 output channels is used as a master-oscillator. The parameters
Supply line powerkVA 150 200 of the master-oscillator are given in Table 3.

M. Table 3

250 and for the M-350 differ not more th20%. Also, the | Frequency range 2851.0+2860.0 MHz
values of the average charging current practically coincidel Output power (each channel) 40 + 600 mW
allows us to use the charging circuit of the M-250 in the | Phase shift (ch. 2 vs ch.1) +180
350 modulator after insignificant modification. Discrete value of the phase shift +1°

The pulse power on the M-350 load exceeds the sim| Phase switching transition time <15ns
parameter of the prototype by more than twice. The repetition

rate of the pulses and average power in the load of the M-350 The pulse preamplifier, which is part of the OLIVIN
exceeds , by 1.5 times, the same parameters of the modukgt@fon, is used as a RF driver.

M-250 at duration of the M-350 output

pulse

2.3 times

To get the high accelerating gradiedb (Mevn), a

smaller than the duration of the M-250 pulse. The discharg®PED system of RF pulse compression is assumed to be used.



It consists of a3 dB coupler, two high-Q cavities and a fastor the units of the RF feeder before their installation on the
180 phase shifterAccurate calculations taking into accounESTF. The accelerating gradient of the disk-loaded waveguide
the real shape of RF pulse from 5045 klystron shows that fowvill be measured by the spectrum of the electron dark current
= 0.545, the optimal magnitude of cavity couplints 5.5. The Using the magnet analyzer in an energy interval up@®MeV
SLED system is constructed and being manufactured by iffle A significant !nformatlon on the parameters gnd operation
Budker Institute of Nuclear Physics. The parameters of th@des of the linear accelerator can be received by phase
SLED system are: RF power multiplication coefficierg.g Measurements in the RF system. First of all, we mean this
RF pulse duration shortening factor 6.5; SLED dives us an opportunity to fix the initial stage of the
transformation efficiency 0.5. multipactions in the section or in the SLED cavities. For this
There is an opportunity to measure the level and phas@8fP0se, the IFSTF will be equipped with the devices for high
the incident and reflected waves before the input of te0.5) resolution measurement of phase shifts.
section, in the excitation line of the Klystron, as well as on its The klystron's RF test includes reception of the nominal
output, in the drive line of the buncher, and on the output@itput parameters according to its certification, and the
the section. These signals will be used for the control dhgasurement of the RF pulse envelope, as well as the
maintenance of the RF system's given operating mode. $RBSItivity of the amplitude and phase of the output signal to
reference phase line will be stipulated for the control of tRgall deviations of the operation mode paramet@ise fast
phase instability measurement and for protection of tffeom pulse to pulse) protection and feedback subsystems of

klystron, accelerating section, and SLED cavities, as well tA§ IREN RF system will be also tested.
of the waveguide line. The other IREN systems (control, electron and neutron

Vacuum system beams diagnostics, target, etc.) are being tested on the

operating40 MeV electron linac LUE-40 and pulse IBR-30
In development of the vacuum system, the followirposter-reactor [1]. Test studies of the instrumentation system
main requirements have been taken into account: prototype have begun here. The general parameters of the

e the average presure must ke 510° Torr in the facility (RF-power signals, e-beam current, e-beam profile,
accelerating section, RF feeder and SLED cavities; ~ thermal neutron signal, etc.) can be measured for a definite

e the system must be degasse®50°C. time interval and stored for subsequent analysis in on-line
The vacuum system is developed by JINR. Part of tRgPeriments. _
vacuum equipment is being designed and manufactured by Conclusion

VAKUUM PRAHA Company.
pany Thus, the S-band linac's FSTF is being built at JINR.

FSTF Program The reception of th&5 MeV/m accelerating gradient at the
150 Hz repetition frequency is the major problem of that
The main purpose of the M-350 modulator's test is fgfility. The received results will be used in t.he ditect process
obtain of the necessary parameters for the high-voltage p@keconstructing IREN. At the same time a modern
on the load according to the technical requirements, Wh@pperlmental_base for research in the area of accelerating
were given in Table 2, as well as the repeatability of thé§&hnology will also be created.
parameters from pulse to pulse, and the reproducibility of the
operation modes and operational reliability of the modulator, References
including the protection system.
The PFN of the M-350 modulator ( as well as of the Nl 'RKEN PVELeCt-V”Cte[‘SG 'dReson:r:feNNeuEﬁnt Skour\?e- gogp”e‘j by
250) is being created using the IMK-100-0.05 type capacitofrs, ~rasnykn, V... Lomidze, “A.V. NOvokhalSky, u. =. F0pov,
which should operate close to its technical limits. At the initi 1. Furman. Frank Laboratory of Neutron Physics, JINR, Dubna,

stage of the creation of the M-350 modulator the Spedf@.l\'ﬂ. Frank. Particles and Nucleus. Vol 1, Part 2, Dubna 1972, p.

capacities will be tested and selected according to -860.

following criteria: [3] Linear Accelerator for Intense Resonanse Neutron Source

e charging voltage up th00 kV; (IREN). A. Novokhatsky et. al., in Proceedings of &mel Workshop
disch . denth {d0%: on JINR Tau-Charm Factory, p. 197, D1,9,13-93-459, Dubna, 1994.
ISCharging depth up 0 [4] LUE-200 - Driver Linac for Intense Resonant Neutron

[ ]
e repetition rate up t@800 Hz; Spectrometer (IREN), (this conference).
e discharging pulse duration up ®s. [5] G.M. Kuperman et. al. - Pulse Modulator M-350 for the SLAC

: PP 45 Klystron, St. Petersburg, 1995, (unpublished).
K Str-lc—)rlleene?(tar;:r?fsfci‘r){hse}alslzg(\;l" b:n;hioilir:rl::;?tol?lno?ftt A.P. lvanov, A.K. Krasnykh - Neutron Flux Generated by IREN
Y quiv ) L : : - nac Dark Current, (this conference).
correctness of the technical decisions accepted during the

development of the modulator, in part,'(_:mar’ the study of th%ork is supported by the JINR Plan Development of Facilities
thermal mode of IMK-100-0.05 capacities. under JINR code # 0993-95/97
The traditional cycle of the so-called "cold" RF
measurements on a low level of RF power should be carried
out for the accelerating sections and SLED cavities, as well as




