Status of X-band high RF power test stands
(XBOX#2 and XBOX#3)

|. Syratchev for XBOX’s team.
CLIC project meeting 16.12.2014



High RF power X-band
test station XBOX#2
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Inside of XBOX#2 test area
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First tests in the XBOX#2 (XL5)

CLIC crab cavity testing. Part 1.

-

28M-  2500- — -1E-5
2ZIM- 2400- it [
piy
_ %
BM- o e
25M- -
2200~ &
24M- "
zm- 20 : = "
==
22M- 2000~ ;i .
T #
21M-  1900- :
2M- 1800- : :
M- 4900- - oy RaREE b ARG i 11
- : — Y SR L pearia
1~ 13.6 MW x 190°ns / by design -} SR
1500~ EEsE FEEEEs: iy iH ' gf
16M- = T B R 35 AR i
b e Wgims & 5
15M- 1400~ iy ? z BpEEgn
¥ . xxx [ E] § A,
gldM—Jg 1300~ . ' § —
g ] s i o 1[-5§
i "
3 1M 1200~ - : oo «hg
19M- i - 41 S5 EEESES
1100- e i i FEE sy
11M- b 22} $HodRgEs N £
o f ; Hi e R [EEEE! EE et
10M- B R CER R x
900~ W [ . i'éx W !!":K Fas,
oM- . A i"g m H &n ' g e
800- iE - ] ! 4 Loy ¥ R 3
M- oy . 4w HC
g o e EaReac (R RN BEeRD
M- 700- ;Eii } ,exi'?..s‘é
6M-  600- L 'L . T i
s BT LS EECEEE EE
M - R s R
_ B2 i) EREEASE
M 400~ : ML PEER
3M- 4 : o
m_ N % i
ZM, £ g - a?‘x
id L) PRy
m- 20 = ' i o :
_ 100- CEERY e .
- " ZEndedon 17.11.2014
-IM- 0- i i i i i i i i i i ~1E-7
:00: 23:00:00 23:00:00 23:00:00 23:00:00 23:00:00 23:00:00 23:00:00 23:00:00 23:00:00 23:00:00 23:00:00
22/10/2014 24/10/2014 26/10/2014 27/10/2014 29/10/2014 3171072014 02/11/2014 0471172014 06/11/2014 08/11/2014 10/11/2014 12/11/2014 1471172014 16/11/2014 1871172014
Time

-250n

-240n

-230n

-220n

-210n

-190n

-180n

-170n

-160n

-150n

-140n

-130n

-120n

-110n

-100n

-80n

-80n

-70n

-60n

-50n

-40n

-30n

-20n

-10n

-0

() yIpy 3sing

Successful run for almost 4 week in automatic regime.

Crab cavity processed up to 25 MW x 200 ns. At 20.3 MW, measured BDR ~6x10-7 Bd/pulse/cavity.

Total number of accumulated breakdowns is ~ 2500..



Diode tests (no RF) of CPI#2 tube showed that 0.7 GHz gun
On 17.11.2014 XL5 was replaced by CPl#2 oscillations starts at about 240 kV and even generate RF power

from the input cavity:
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Fortunately, going higher in voltage, the instability zone moves
towards the rise/fall time, so the plat top can be used now.
Example of the pulse with ~ 5 MW RF peak power expected:
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First tests in the XBOX#2 (CPI#2)
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CLIC crab cavity testing. Part 2.
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Successful run for almost 4 week in automatic regime.
At 20.3 MW. Total number of accumulated breakdowns is ~ 100.
The klystron operated with detuned PC, no after-pulse RF discharge.



went Data
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XBOX3 is a ‘clever’ way to convert the high rep. rate into the bigger number of testing
slots with high peak power.




. Peak RF péwe/r{S.O MW/
\Sed voltage: 175 K

Pulse current: 115

Average poweraSU

Pulse length (#fai

Rep. rate: 400
|

Modified K1 ScandiNova modulator

» Doubled width oil tank. To facilitate
installation of the Toshiba klystron which
has rather wide (J 0.7 m) solenoid.

» Additional cabinet (comes for free). It can
be used for Klystron RF driver amplifier,
Solenoid PS, lon Pump PS etc.

» New Control System that will simplify
integration of external parts and offer a lot
of new features.

» Flexible design (klystrons positioning) to
minimize the length of RF waveguide

circuit:

1.3m |




Design: | Peak power: 6 MW Factory tests results
Beam Voltage: 150 kV E37113 S/N 14H001 SATURATED OUTPUT CHARACTERISTICS
TOSHIBA Beam current: 90 A 9 80
Average power: 12.4 kW .
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The first 6MW x 400Hz X-band klystron/modulator for XBOX3 is at CERN (still in XBOX2 area):
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Tested at CERN at &
full performance in ¥
the diode mode.
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