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In 2006, the work was continued at the linear accelerator-injector of TNK facility, Zelenograd. In November-De-
cember, the linear accelerator conditioning was carried out to increase the output electron energy. The accelerated
electron beam was obtained at the Faraday's cup located in the plane which was equivalent to the booster ring en-
trance point. The paper presents the accelerating structure conditioning results and diagrams of the beam pulse shape
at the accelerator output and energy spectrum at the booster ring input.

PACS: 29.17.+tw; 29.27.-a; 29.27 Ac.

In 2006, the work was continued at the linear accel- * installation of the linac gun vacuum and cooling
erator-'lnjector of TNK facility, Zelenograd [1], for the protection operated in automatic mode;
following purposes: + development and installation of the temperature

*  conditioning of the linear accelerator to enhance stabilization system for the linear accelerator.

the electron beam energy up to 70 MeV;

e transportation of the accelerated electron beam Fig.1 presents the TNK facility accelerator scheme.

to the Faraday cup placed in the plane symmet-  ~Olivin” klystron station with KIU-53 klystron is used
rical to the booster ring entrance; as an RF power source. RF power of about 16 MW must

be transferred through the waveguide section into the
accelerating structure to obtain 70 MeV electrons at the
accelerator output [2].

* stabilization of “Olivin” modulator pulse ampli-
tudes and continuous adjustment of the KIU-43
anode voltage from 170 kV up to 230 kV (in
collaboration with modulator developers,
“RIPR”, St. Peterburg);

Accelerating structure

Hardware bay IRS1 4;

Fig. 1. TNK accelerator facility
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After two weeks of conditioning, the stable RF field
in the acceleration structure was obtained at the level
sufficient for the required electron energy at the linac
output. The level and stability of the linac accelerating
field was controlled with Uy, signal from the center cavi-
ty of the accelerating structure (see Fig.1) [3].

The current was measured with the current monitor
placed directly at the linac output (Fig.2) and the Fara-
day cup after the turning magnet (Fig.3). Optimization
was carried out by the use of correctors and focusing
lenses in the structure and EOC-1 channel.
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Fig.2. Accelerated beam current shape at the linac out-
put (K2)
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Fig.3. Faraday cup (K1) and accelerating structure
(K2) voltages

Turning magnet 2M1 together with the Faraday cup
were used for electron energy measuring. Fig.4 presents
the experimental curve of the Faraday cup voltage ver-
sus the 2M1 magnet current. Measurements was carried
out in 2005 [4] and after accelerating structure condi-
tioning in 2006. The measured energy of the accelerated
electrons was about 70 MeV at the 2M1 magnet current
of 11.5 A.

The accelerating structure resonant frequency drifts
with temperature changing by the rate of 50 kHz/°C.
The structure frequency stabilization is carried out by
the water heated by induction heater and supplied
through six copper pipes, soldered to the outer surface
along the section.
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Fig.4. Faraday cup voltage versus 2M1 magnet current

Temperature stabilization system for the linear ac-
celerator is shown in Fig.5. Each Wy coil is connected
to the resonant circuit Lg, Cr. The power is controlled
by varying the frequency of inverters (which is always
higher than the resonant frequency) within the range of
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Fig.5.Temperature stabilization system for the linear accelerator



The system has two control loops. The first one sta-
bilizes by hardware the power consumed from three-
phase electric network according to the reference signal
from ADC. This circuit contains H(p) unit which pro-
vides the needed adjustment quality, voltage-to-frequen-
cy converter, inverters with filters and rectifiers, and
meter of the power consumed. The second circuit is
abridged through the computer and uses software which
defines the law of control. The second circuit consists of
the controlled object proper, temperature probes, ADC,
and DAC.
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Fig.6. Oscillograms of the consumption current (Isou.),
inverter output voltage (Uwy), and resonant circuit volt-

age (Uwo)

Inverters are fed by the rectified interphase voltage of
540 V amplitude at 100% ripple level, because the LC
filter capacitance is minimal. As a result, the consumed
current shape from each network phase is close to sinu-
soidal. The power factor is about 1. Oscillograms of the

50.0my

consumed current, output inverter voltage, and resonant
circuit voltage are shown in Fig.6.

One of three units was assembled and tested. Maxi-
mal system power is 30 kW, temperature stabilization
quality is about 0.1 K.

CONCLUSION

As a result of the work carried out, all the accelera-
tor systems operate safely and provide the electron
beam with the energy of about 70 MeV. The further en-
ergy growth is possible at continuous accelerator opera-
tion.
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CTATYC JUHEMHOI'O YCKOPUTEJSI-UHKEKTOPA KOMILIEKCA THK
O.B. Anuyzoe, K.H. Yepnos, A.B. @ununuenxo, b.A. I'yokos, E.H. Kokun, H.B. Mamaw, A.C. Medeeoko,
I'.H. Ocmpeiixo, C.H. Pysunckuii, I.B. Cepooounuyes, B.A. Ywmaxoe, H.H. I'paues, B.Il. Xpamuyoes,
H.B. Cnunxo, A.M. /lonzoe, O.E. Kunvoviuesa, B.H. Kopuyzanos, IO.B. Kpuvinos, /I.I. Oounyoe,
A.I'. Banenmunos, 10.J1. Onunoes

B 2006 r. 6618 IpoI0IHKEHBI pabOTH Ha TMHEHHOM yCcKopHTene-uHkekrope kommuiekca THK . 3emenorpan. B
HOsI0pe-1exadpe Oblia MpoBeieHa TPEHUPOBKA JIMHEHHOTO YCKOPUTENS C LIEJIbI0 OBBINICHHS SHEPTUH JIEKTPOHHO-
o Imy4ka Ha Beixoze JIY, a Taxoke IMojy4eH YCKOPEHHBIH 3JIeKTPOHHBIH IMyyoKk Ha mwimHape dapazges, KOTOPbIA Ha-
XOJIUTCS B IUNIOCKOCTH, SKBUBAJICHTHOW BXOJy Iy4Ka B MaJlblii HakonuTeb. [IpencraBieHsl pe3yabTaTbl TPEHUPOBKU
YCKOPSIIOIIEH CTPYKTYpHI, a Takxke rpaduku GpopMbl IMITyIIbca TOKa ITydKa Ha BeIxoJie JIY 1 9HepreTH4ecKkoro crek-
Tpa IIy4Ka Ha BXO/E B MaJIbIi HAKOIIUTEIIb.

CTATYC JIHIMHOI'O MPUCKOPIOBAYA-TH)KEKTOPA KOMILJIEKCY THK

O.B. Anuyzoe, K.H. Yepnos, A.B. @ininuenko, b.A. I'yokos, €.H. Kokin, H.B. Mamsawu, A.C. Medgeoxo,
I'.H. Ocmpeiiko, C.1. Pysuncokuii, I.B. Cepoobinyes, B.A. Yuarxoe, H.H. I'pauos, B.Il. Xpamuyos,
H.B. Cnunko, A.M. /lonzos, O.€. Kinvouwesa, B.H. Kopuyzanos, I0.B. Kpunos, /I.I. Oounyos,
A.I. Banenmunos, 10.J1. IOninoe

B 2006 p. Oysiu npomoBxeHi poOOTH Ha JIIHIHHOMY NpHCKOploBaui-iHxkekTopi koMmiuiekcy THK m. 3enenorpan.
VY nucromami-rpynHi Oyno MpOBelCHE TPCHYBaHHS JIHIMHOTO MPHCKOPIOBaYa 3 METOK IMIJBUINCHHS CHEpril
eleKTpoHHOro myuky Ha Buxoni JIII, a Takox OyB oTpMMaHHN HPUCKOPEHHUH ENEKTPOHHMH IMyYOK Ha HITIHIpI
@apajes, mo nepedyBae B IUIOIIMHI, €KBIBAICHTHIM BXOJy My4YKka B MajuMd HakomudyBau. l[IpencraBieHO
pe3yNbTaTh TPEeHYBaHHS MPUCKOPIOBAILHOI CTPYKTYPH, a TAKOXK rpadiku GopMH IMITyIIECY CTPYMY ITyYKa Ha BHXOI1
JIIT i eHEpreTHIHOTO CHEKTPY ITyyKa Ha BXO1 B MANHN HAKOMMYyBad.



