Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan
PASJ2015 THPO00S

SACLA En:iE28DIEEL & fRSF DK
OPERATION STATUS OF SACLA MAIN ACCELERATOR

FREEFEZA D, SRS A, BIFR=E Y, SRHEAM D, ARFMED, e D, HAPE D, RITRER 2
Takahiro Inagaki ##), Chikara Kondo®), Tatsuyuki Sakurai®), Kunikazu Masuda®, Takeshi Kimura®,
Shingo Nakazawa®, Shinichiro Tanaka®, Yuji Otake®
A) RIKEN SPring-8 Center
B SPring-8 Service Co. Ltd.

Abstract

In the X-ray free electron laser facility SACLA, the C-band accelerator with 64 units has been operated for more than
30,000 hours from 2011, at a high accelerating gradient of 35-38 MV/m to accelerate electron beam of 5-8.5 GeV. In
order to continuously generate an intense X-ray laser for user experiments, a low trip rate to interrupt the accelerator
operation is necessary. The trip rate of the operation at a 30 pps repetition rate is recently about once per hour, which is
low enough to conduct the user experiments, after relaxing the trip criterion for halting the klystron high voltage pulse by
an interlock system. The cause of the trip is such as a thyratron pre-firing. During the 4 years operation, troubles of the
thyratron and a high voltage charger used in a klystron modulator system were the major reason of the machine failure
and the maintenance work. In order to reduce the dead time of the operation, we implemented countermeasures for these
troubles. The most serious problem of the thyratron is increase of a surge current value at the trigger grid, which caused
by the aged degradation. The huge current often breaks the trigger-circuit components of the thyratron and interrupts its
operation. For countermeasures of the surge troubles, inserting a surge blocking circuit and extending the pulse width of
the pre-trigger effectively reduced the surge current value of several old thyratrons. We plan to introduce these
countermeasures for the other old thyratron case. An overheat problem of a high voltage charger was one of the anxiety
to hinder its 60 pps operation. To overcome the problem, we reinforce the cooling capacity of several high voltage
chargers. It effectively reduced the temperature of the high voltage transformer part. We plan to introduce the same
modification for other high voltage chargers for planned 60 pps operation.
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Figure 1: Schematic layout of SACLA.
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Figure 2: Configuration of the C-band linac system.
Typical operation conditions are written in the figure.
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Figure 3: Typical accelerating gradients (orange marker) of
64 units of the C-band accelerator, at a 7.8 GeV beam
energy. The typical gradient in 2012 operation (blue
marker) are also shown for comparison.
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Figure 4: Electron beam energies (blue histogram) of the
SACLA accelerator, and high-voltage pulse trip rates (red
marker) of the klystron modulator, during the user run from
January to June 2015.
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Table 1: Number of the currently used and replaced RF
components of the SACLA accelerator, summarized in the
individual fiscal years. The numbers in ( ) mean the
recycling secondhand thyratrons instead of new ones.

Used Replaced
2011 2012 2013 2014
RF cavity 71 1
Waveguide 71 1
Klystron 71 1 1 2 1
Thyratron 72 5 5 23 40
(6) a7

TVS diode 72 27 146 52
HV charger 72 3 3 4 2
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Figure 5: Typical waveforms of G1 and G3 grid voltage for
a new thyratron (upper) and an old thyratron (lower),
operated in 40 kV, 30 pps. In order to show the shot-by-
shot fluctuation, about 100 shots of the waveforms are
overwritten on the screen.
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Figure 6: Photograph of the improved high voltage charger.
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