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Status report is presented for an H™ injector being now under construction. The injector parameters are as fol-
lows: energy — 400 keV; average beam current — 400 pA; beam pulse duration — up to 200 us; pulse repetition rate
— 50 Hz. A pulsed high-voltage generator and a surface-plasma ion source power supply have been developed and

manufactured.
PACS: 29.17+w

1. INTRODUCTION

The development of an H™ injector is aimed at a solu-
tion of a fundamental problem of obtaining intensive ac-
celerated beams of negative hydrogen ions in linear ac-
celerators.

The experience of construction and exploitation of
the proton injector has been taken into account while
developing and fabricating the H™ injector equipment.
The efforts for maximum unification of the equipment
of both injectors have been applied. The general layout
of the high-voltage equipment of the H™ injector and the
proton injector is similar to [1] except for the ion source
(IS) high-voltage screen. The length of the screen has
been increased up to 150 cm to place inside it the sur-
face-plasma IS vacuum chamber and the equipment for
differential pumping. The injectors are located in the
identical high-voltage side by side rooms [2]. The injec-
tor parameters are:

energy of Hions ....................... 400 keV;

pulse beam current..................... 40 mA;

average beam current .................. up to 400 pA;
pulse repetition rate (PRR)............ 2...50 Hz;
macro-pulse beam current duration..60...200 ps;
normalized emittance.................. <0.35 m-cm-mrad.

2. GENERATOR OF ACCELERATING
PULSE VOLTAGE

The generator of accelerating pulse voltage units
providing pulses with amplitude of -400 kV, duration of
210 us and PRR of up to 50 Hz has been developed,
fabricated, and mounted.

An artificial line (AL) consists of 10 sections.
11 coils with inductance of 2.54 mH have been reeled-
up with PEV-2 copper wire of 2.5 mm diameter. The
frame is a noncombustible glass-cloth-base laminate
pipe with an external diameter of 322 mm and a length
of 850 mm. Every coil has 150 turns. The first AL sec-
tion contains two coils, the rest nine sections consists of
one coil each. Each of 10 capacities (capacitor assem-
blies of 0.05 pF; 25 kV) are composed of five connected
in a parallel PKGI pulse capacitors of 0.01 pF; 25 kV.

A diode stabilizer rack (DSR) represents a capacity-
diode voltage multi-cascade discriminator (Fig.1,2) [3].
The serial connection of identical DSR cascades allows
stabilizing the high voltage. In regular continuous oper-
ation DSR along with the system of compensation of
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pulse plateau inclination provides stability of voltage
along pulse within the range of +0.2%. The rack con-
sists of 32 cascades placed inside four insulation materi-
al barrels and filled by transformer oil. The chokes of
4.2 H for pulse voltage up to 25 kV have been used
while DSR cascades manufacturing. The choke coil
consists of two parts and contains 3300 turns of PEV-2
wire with a diameter of 0.5 mm. Such a wire cross-sec-
tion allows reducing thermal losses and makes it possi-
ble for DSR to operate long time with PRR up to 100
Hz.

.

Fig. 1. The equipment inside the injector high-voltage
room: DSR, pulse transformer and high-voltage shield
of IS power supply

A thyratron switch rack (TSR) contains three identi-

cal TGI1-2500/50 water-cooling thyratrons. Every
thyratron forms its "own" part of high-voltage pulse: ris-
ing edge, pulse plateau and falling edge.
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Fig.2. The diode stabilizer rack

A rectifier for 6.5 kV circuit supplies responsible for
edges and a rectifier for 12 kV as well as AL are used in
circuits responsible for pulse plateau. The presence of
diodes for 25 kV (assemblies of KD203 diodes) in TSR
chains allows preventing possible overvoltages and in-
creasing the operation reliability of the accelerating
voltage generator.

An accelerating tube (AT) with water divider is
mounted at the injector vacuum chamber (Fig.3). Me-
chanical strains for the AT which is suspended as a con-
sole, are reduced by the unloading appliance.

i
Fig.3. The accelerating tube with the IS high-voltage
screen
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3. POWER SUPPLY OF A SURFACE -
PLASMA SOURCE OF H-IONS

The devices of IS power supply have been devel-
oped, fabricated, and tested. They were installed in three
standard racks located in the high-voltage shield
(Figs.1,4). The connection cables allow disconnecting
the devices at the elevating maintenance platform for
tuning and repair.

The parameters of all power supply devices are sta-
bilized and can be changed in accordance with reference
signals.

A discharge current generator (DCG) consists of a
charger, a thyristor switch unit and AL. DCG forms sta-
ble pulse of discharge current in ion source. The DCG
parameters are:

short circuit current..................... up to 130A;
wave resistance of 10-section AL.....11.6 Ohms;
charge voltage stability ................. +0.2%;
idling voltage ...............ccoceieinii. 0...1800 V;
pulse current duration................... 60...200 ps;
PRR ... up to 50 Hz;
accuracy of the voltage setting .........£1%.

DCG charger is a transformer-free regulated and sta-
bilized converter of voltage. It consists of an inverter, a
controller, a step-up transformer, and a high-voltage
rectifier. DCG has been tested using 12 Ohms load
equivalent; the current of 100 A has been obtained for
the pulse current duration of 200 psec and PRR of
50 Hz as well as the short circuit current of 130A.
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Fig.4. The devices of the IS power supply inside the
high-voltage shield

An extracting voltage generator (EVG) forms posi-
tive polarity pulses of high voltage. The generator pa-
rameters are:

pulse amplitude........................ up to 20 kV;
stability of voltage along pulse ......+0.5%;
pulse current ..............ooviiiinn up to 1A;
PRR. ... up to 50 Hz;
pulse duration (plateau) .............. 200 ps

EVG scheme is identical to those of the generators
of accelerating pulse voltage we used in both injectors:
a modulator with a pulse transformer and a capacity-
diode amplitude discriminator at an exit. The advantage
of such an approach is the possibility to avoid using of a
high-voltage lamp. EVG provides the mentioned above
stability of voltage along the pulse. The EVG charger is
approximately of the same type, as DCG.

A magnet power supply unit, a power supply unit of
the hydrogen pulsed feed valve and a unit of cesium
heater are developed with the following regulated pa-
rameters:

magnet current .............ooeenennn.. upto 6 A;

pulse current of a gas feed valve.....up to 30 A;

cesium heater current ................. upto 6 A
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HNHXEKTOP HOHOB H JJISI JUHEMHOI'O YCKOPUTEJISI
MOCKOBCKOW ME30OHHON ®ABPUKHA

A.C. Benos, B.U. /lepounos, C.K. Ecun, B.C. Knénos, E.C. Huxynun, B.JI. Cepos, A.B. @ewenko, O.T. @ponos,
B.I1L. Akywes, B.H. 3ybey

[IpencraBieHo cocTosHUM pabOT MO CO3MAHUIO WH)KEKTOpPA OTPHLATENBHBIX HMOHOB BOJOPOAA C JHEprHei
400 kB, KOTOpEI JOKEH 00ECIIEYNTh CPeIHUI TOK IMy4yka HOHOB 10 400 MKA MpH JITUTETHHOCTH MMITYJIECA TOKA
n0 200 MKC M 9acToTe MOBTOpeHMs1 MMIysbcoB 50 I'. Pa3pa®oraHbl, M3roTOBIEHB U CMOHTHPOBAHBI T€HEPATOp
YCKOPSIIOIIEr0 UMITYJIbCHOTO HANPSKEHUS U CCTEMa MUTaHUS IIOBEPXHOCTHO-IIJIA3MEHHOTO HOHHOTO UCTOYHHKA.

IHKEKTOP IOHIB H™ 1151 JITHIMHOI'O ITPUCKOPIOBAYA
MOCKOBCBKOi ME3OHHOI ®ABPUKU

A.C. Benoes, B.I. /lepounos, C.K. Ecin, B.C. Knvonos, €.C. Hikynin, B.JI. Cepos, A.B. ®ewienxo, O.T. @ponos,
B.II. AIkywes, B.H. 3yoeus

[IpencraBieHo 3BiT Mpo cTaH poOIT 31 CTBOPEHHS iHXKEKTOpa HETaTWBHMX 10HIB BoAHIO 3 eHeprieto 400 kB, mo
TTOBMHEH 3a0€3MeUnTH CepenHill CTpyM Iydka ioHIB 10 400 MKA TIpH TPUBAIOCTI IMITYJIECY CTPyMy ITyYKa JI0

200 MKC 1 4YacToTi TIOBTOpPEHHS

immyneciB - 50 I'n.  Pospobieno,

BUTOTOBJICHI 1 3MOHTOBaHI TEHEPATOP

HpI/ICKopIOBaJ'[LHO.l- iMl'[yJ'II)CHO.l. Harpyru 1 cHCTeMa >KMBJIEHHS MOBEPXHEBO-IJIa3MOBOT'O 10HHOTO JKepea.
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