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Industrial storage facility at Lukin State Research Institute for Problems in Physics, Zelenograd includes two
electron storage rings: the main ring for energy of 2.5 GeV and booster ring for energy of 450 MeV. Linear acceler-
ator for electron energy up to 80 MeV serves as an electron injector of TNK facility. The accelerator was commis-
sioned in December, 2002. The accelerated current of ~50 mA at 55 MeV was obtained. The paper presents the lin-
ear accelerator scheme and time diagram for its parts operation. DAW accelerating structure and beam transporta-
tion channel to the booster ring are described. The electron beam parameters obtained are listed.
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The functional diagram of the linear accelerator-in-
jector of TNK facility is shown in Fig.1. The injector in-
cludes the gun, accelerating structure, electron-optic
channel EOC-1, and “Olivin” klystron station. The lin-
ear accelerator operates in energy storing regime for
~8 Us RF pulse at excitation of standing wave field in
the accelerating structure. Beam injection from the gun
takes place at the end of that RF pulse. RF power feed-
ing is realized from the klystron station at 2798.6 MHz.
The pulsed diode gun (40 kV/3.8 A/18 ns, repetition
rate up to 5 Hz) serves as an electron source. The gun is
located on the same axis as LU and separated from it by
a valve. The accelerated beam from LU output is trans-
ported through EOC-1 into the booster ring as a bunch
of micropulses. The beam current is measured by a
lamellar probe at LU input and by a current monitor to-
gether with Faraday cup at EOC-1 channel.

Fig.2 presents a consecution of physical processes in
the injector during operation of pulsed 20 MW RF sys-
tem “LU-waveguide—Olivin klystron station” [2].

The accelerating structure is assembled from meter
brazed-as-whole sections made of oxygen-free copper.
All details were manufactured by turn processes. The fi-
nal processing was diamond turning (~0.3 pm) to pro-
vide an improved electrical strength and high Q-factor
for the accelerating structure. Fig.3 presents the DAW
accelerating structure cell. The structure consists of cen-
tral “washers” supported by three radial stems which are
azimuthally equidistantly located on the structure side-
wall. The stems are 5 mm copper tubes with 3 mm steel
rods brazed inside.
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Fig.1. Functional diagram of 80-100 MeV electron linear accelerator-injector for TNK facility
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Fig.3. Accelerating structure section

The accelerating structure sections and separate ele-
ments are united with indium seals. Fig.4 presents the
power input cavity with two connected accelerating sec-
tions and part of 90x45 mm waveguide [3]. General
view of the accelerator is shown in Fig.5.

S, — Start of the charging device for “Olivin”
modulator power source

S i Start of the “Olivin” modulator

oli

Uanode — klystron anode pulse amplitude
— cathode current pulse of KIU-53 klystron

klystron

S ., Start of radio rack RF amplifier modulator

RF pulse shape of KIU-37A klystron:

“work”- normal mode, “adjustment”- start of the RF
amplifier modulator is delayed relative to “Olivin
modulator start

Uinc and Uref — incident and reflected wave voltages at

linac input. Slot directional coupler -50 dB (cross) is
installed into 90%45 mm waveguide channel.
U, — shape of phase shift between U,_and U_ .

Ulinac — envelope of field rise in linac structure.
Inductive probe is placed into the central cavity of the
linac structure (regime without beam).

S

— Beam start.
beam

Ulinac — envelope of field rise in linac structure with
beam loading.
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Fig 4. Fragment of the accelerator central part
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in the range 0.3...0.7 m and (3 — within the range 0.5...
1.2 m depending on matching requirements at the boost-
er input, at that 'y, B, remains zeros.

b) two turning magnets with straightforward interval
between them for beam parallel transportation to the
booster input.

Electron beam parameters of LU TNK (55 MeV,
50 mA) allow the works on booster commissioning to
be started. On similar facility SIBERIA in RRC Kurcha-
tov Institute [4] the operational beam parameters are:

The operational beam parameters

Maximal energy, [MeV] 85
Pulsed current (AE/E=1%), [mA] | 80
Transverse size, [mm] 3

Emittance, [mm-mrad] 0.3

Conditioning time during LU TNK commissioning
allows us to expect obtaining results listed in Table dur-
ing accelerator regular operation.
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ig. 6. EOC-1 channel with the boosié

The electron-optic channel EOC-1 is intended for
electron bunch transportation form the linear accelerator
to the booster (Fig.6) and for beam emittance matching

S

at LU output with the booster acceptance.
EOC-1 includes:
a) a straightforward interval, where the quadruple

V.N. Korchuganov et al. Status of the Siberia — 2
Preinjector. Proc. of EPAC, London. 1994, v.1,
p.739-741.

triplet is located for (3, ., matching; 3,, may vary with-
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TexHonornueckuit HakomuTeapHbIH KoMiuieke HUW ®IT um. Jlykuna r.3eeHorpaa BKIOYAeT B ceOs 1Ba HAKO-
MUTENS SJICKTPOHOB: OCHOBHOW HAKOMHUTEIb Ha SHepruio 2.5 B u Manblii HakomuTeab—OycTep Ha DHEPTHUI0
450 M»B. HUmxexropoM snekrpoHoB komiuiekca THK sBisieTcs muHeHbI yeckopuTens Ha 3Hepruio 10 80 MaB. B
nexabpe 2002 r. OpIT OCYyIIECTBIICH 3amycK yckopuTens. [lomyden yckopernHsiit Tok ~50 MA ¢ 3Hepruei 55 MaB. B
CTaThe pacCMOTpPEHA CXeMa JTHMHEHHOI'0 YCKOPUTEIs W BpeMEHHAas Auarpamma padoTHI ee 3IeMeHToB. JlaHo omuca-
HHUE YCKOPSAIOMIEH CTPYKTYPHI ¢ MaiidaMu 1 AuadparMaMu U KaHala TPAaHCIOPTUPOBKH ITydKa K MajJoMy HaKOIIHTe-
mo. [IpuBeneHbl JOCTUTHYThIE K HACTOSIIEMY BPEMEHHU MapaMeTphl MTyUdKa SJIEKTPOHOB.
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Texuounoriunuii HakonuuyBanbHui Komiuieke HJII ®IT im.Jlykina m.3eneHorpaa MIicTUTh y co0i JBa Ha-
KOITUYyBaya eJCKTPOHIB: OCHOBHHI HAaKONMWYyBad Ha eHeprito 2.5 I'eB i manmii HakonmnmayBau—0ycTep Ha €HEPriro
450 MeB. Imxexkropom enekrpoHiB kommuiekcy THK e miHiitHmMA npuckopioBad Ha eHeprito 1o 80 MeB. Y rpyani
2002 p. OyB 3ailicHeHUH 3amyck npuckoproBadya. OTpuMaHo NpucKopeHuit ctpyMm ~50 MA 3 eneprieto 55 MeB. V
CTaTTI PO3IJSIHYyTAa CXeMa JIHIHHOTO NpHCKOpIoBada i TMM4YacoBa Jiarpama pobotu ii emementiB. JlaHo ommc
NPUCKOPIOBAIBHOI CTPYKTYpW 13 Imaiibamm 1 giadparMamu 1 KaHally TPaHCHOPTYBaHHS IIydka IO Majoro
HakonuuyBava. HaBeeHo TOCSATHYTI 10 TENEpilIHLOTO Yacy napaMeTpH IydKa eJIEeKTPOHIB.
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