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Abstract

Overcoming the difficulties of the fire, the X-band (11.4 GHz) high-gradient test facility at KEK has been reborn into
Nextef2. Rebuilding the safter and simpler system, we have started high-power test operation up to 14 MW, where our
current target is 30 MW. We report the recent history and status.

1. XLU®HIC

WAAENEEE THWILEE 2 RHAT5Z L
IZ& D, g QN & m DTy R A EH T E
%, NEAEE D BAMETFERE, KE I & AR KE I H
NR=YDAFMWEEZZ DL, BT FVF—EREM
2SO B i A AR 13 (Bl TIR) XNV R
THA 5, KEK TX /N R (11.4GHz) & & U E
DRI LB F > 72D 1%, 1990 £ D Global
Linear Collider (GLC) DR TdH 5 [1], 2007 D5
2019 AEWZ T TlE, WNDHEEEY =7 3574 X —
F1E CLIC [2] FH D = E S N# S % CERN-SLAC-KEK
D 3 R [E BRILEARE TR L 7z, s e U
T V=T34 X —TERINEEHNVELEE (K
7£ﬁﬁ$£.®7 L —2 X7 V#3310~ /pulse/m B
T) (2T 100MV/m O FE\WIEA R Z LTS Z & h
T&E 2 IEE ORAFIZEIIL 7= [3].

KEK D X NV N & E R AR Nextef (New X-
band Test Facility) I&. GLCTA (Global Linear Collider
Test Accelerator) DEFE L R Z2ZITHEX. CLIC H
i B INEAE O I FRIFH RS 28 LU TRREAL 72, K
FAHT W MED X NV RAERESERBREZE & LT
WXENTHE—TH D, &AM, CLIC HIEE DL
A BEFEA 22 DL TR D 2019 4E 4 H. Nextef TR &
WMKENFRELTCUESTz, TNETHEELTE
N—=RTTTD¥HLLEEL D, HREU 25
EREER, T U CEERIZ, KEHTD Nextef (Nextefl)
X Nextef2 & U THEFETNE D >7- (Nextefl & 2 254 /u\
FRU T Nextef 2IERZ 12U 72), Nextef2 Tld, &
ITANF—EEZHRELDDOE, NRIESRE T D
e F IR D BB &\ S Frkkih 2 8% 1 7=, R —
%kxéxonmwm%ﬁ%ﬁ EEY, KA > 7

DEHEFHIZB T 2 AREE 2B TEH T E 2 il
(/J\f"”) BIRLF— - U Fw ot XNV R
HEROM L 72 s HABITH B,

* tetsuo.abe@kek.jp

2. kS

LI D Nextefl (X7 VBEEHT, 2H5D X NNV F
HAEBENLVABE (EYVal—&) ONDO 1 E&MN
KETHULSKHER L7z, KEDFERIZ, I AF v
JERDORET YT YO - Fok (£7213581 k)
z%mowfwé BB LUAZEY 2L —XDEHRE%
Fig. 1 12339, AR TIEAKSITET 2 FMIC DV T
BARIZND, T OEHEWREER % Nextef2 IZ1EMN T Z &
WINETH D,

Figure 1: Bird’s-eye view (left) and inside (right) of the
burnt modulator at Nextefl (April 2019).
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Figure 2: Schematic diagram of the high-voltage (HV) part
of the high-power RF source for Nextef2.
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Table 1: Specification of the modulator for Nextef2

Output voltage range 5 to 23 kV
Output current (max)  7.85kA
Pulse width 4.5 s
Output impedance 3.06 2
Repetition rate (max) 50 Hz

Table 2: Specification of the X-band klystron for Nextef2

Frequency 11.424 GHz
Peak power 50 MW
Pulse width 400 ns
Cathode voltage 500 kV
Cathode current 250 A
Perveance 0.8puP
Efficiency ~50%

Gain ~50dB
Main focus PPM
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Figure 3: Photographs and 3D drawing of the high-power
RF transmission line.
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Figure 4: S-parameters of the high-power RF transmission
line for a frequency range of 11.424 GHz + 100 MHz. (a)
Measurements. (b) Simulation results for the full model
(blue) and the model without the downstream mode con-
verter (green).
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Figure 5: Transmission coefficient (Ss;) for (a) the mode
converter only, with (b) one, (c) two, (d) three, (¢) four, or
(f) five bends serially mounted to the mode converter. The
black plots are results for the transmission mode of TE(; at
the port 2, and others are parasitic modes.
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Figure 6: Conceptual diagram of the LLRF hardware con-
figuration.
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Figure 7: Conceptual diagram of the LLRF software con-
figuration.
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Figure 8: Operation panel during the stable operation (July
28, 2022).
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Figure 9: Example of the high-power test operation, show-
ing the data retrieved from Archiver Appliance. The red
line indicates the peak RF power measured near the dummy
load at the end of the high-power RF transmission line.
The blue and green lines indicate the vacuum pressures
at the most downstream (i.e., near the dummy load) and
upstream (i.e., near the klystron) WC-40 waveguides, re-
spectively. The gray line indicates the control voltage (0 to
10 V) for the RF level of the klystron input sent from the
digital-analog converter (DAC) to the RF-level modulator,
which is computer controlled so that the maximum vacuum
pressure should be lower than a specified value (currently
1 x 107° Pa).
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