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Abstract

The accelerating gradient of 50 MV/m level in the normal conducting accelerating structures for linear collider main
linac has been established by the beginning of 2000’s. The basic technology for making those accelerator structures
comprises of fine machining of cells, chemical etching, diffusion bonding, brazing to make full body, followed by vacuum
baking at 650 degrees Celsius. Since 2006, the nominal target gradient was doubled to 100MV/m aiming at the application
to CLIC, but the nominal manufacturing technology has been kept the same. However, the vacuum baking process has
been omitted in many times by various reasons, but we have not observed any clear evidence of the poor performance
due to the skipping of the vacuum baking process. To identify the actual meaning of vacuum baking, we made the two
accelerator structures with the same design and the same technology, but one with baking and the other without, to
compare the effect of the baking. The high gradient experiment was pursued at the same set up in Nextef of KEK. The
processing of that with baking happened to proceed fast in pulse width but slow in peak power. The breakdown rate of
that with baking showed the saturation feature in the BDR evolution. We suspect that this saturation of BDR evolution
might be due to the too fast ramping at the initial processing stage. We conclude that the same processing protocol should
be carefully realized to make such sophisticated comparison.
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Table 1: Production History of Two Test Structures
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Copper at high temperature treatment
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Figure 1: Hydrogen diffusion length in copper for 1
hour and copper sublimation depth in 1 hour.
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Figure 2: Temperature and vacuum level in baking.
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Figure 3: Copper foil shield in the vicinity of coupler
wave guide opening during K2 vacuum baking.
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Figure 4: Initial processing of two structures.
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Figure 5: Comparison of processing in two structures.
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Figure 6: BD cell distribution in two structures.
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Figure 7: Evolution of breakdown rate.
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Figure 9: FN plot for downstream dark current.
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Table 2: Comparison of High Gradient Performances

e IE H K1 K2
XX it TD24R05 — —
BZ8~—2 650°C, 1 H fi: A
k 22 £ TOREH[hr] 1500 700
# ACC-BD % 5500 2000
KFEE T 10microA @ Eaee [MV/m] 95 80
AR 30 49
BDR 5B H a8 %51 [hr] 318 104
3000 I¢[E]#% % BDR [bpp/m] 107 10°°

* FEAEE R/ T A— N

42 i

FTIHRARLREE, KB CHAN T EE, BZE
N—F L S EONHEE K1l NINETREBRL TE7-24 &
JVIEE ZICET D HERE R R L7228 TH D, Bl iR
BDR D¢ I T D8k 722V ETRICHiax T
B LU 72 A% O = S 2 IR S L e L=
7k Figure 10 {ZRSITWD, DD, @iR/KFIF T
THEHZERE N HKFE X, TW MEE THORE2EE
RO BT E LSRN LN DT,

A E O Ll FEER DL, MBIl TIT e
ZER—X T ENiLTz K2 JDAFY T LT K1 3B
722EnHbIFehns, BL, Takvs o ST v T



INF— B _BE Kl TIEAL—RIZNEBEHIT TS
DIZHL T, K2 TIEEL T, £ oy o 7%
ELTNINRTA—H e FRIETREY, FEERETH
% 100MV/m (ZE|ZE T HEINII VAR ZIE T Th-o7e
ZElT, R EoOMER D Tm, BZER— IR EE
REFE~D G RNHINEIDOHIW &2 T DI, 7'e
BT DNGRA—RIB T T A —REEAZ
- EBREFOVENRD D,

— 5. K2 O #1HA0> BDR |1 EA# & 0 ML T24#3 N
WELRSTHY, S0 K2 fEIZEDhAS TRICD
RS EHEEATOLARENLEETET., 4
% OMFSE TR Z BT,

Comparison of BDR evolution of 24-cell structures
102 scaled at 100MVm 252nsec

1[|_3 \" R \, L 3

w0k ¢ e TD24RO582
i ’k\ + % e | e
5 ‘K’; - Tl
10 ‘\ \\ =TT DZAR0SHS
L N P LS L
5 N P ~TD24R05 K2
107 gyl o

e “""‘»‘ L
- ot N.. - TD244
10 - N * =

D24R05-K1

BDR [bpp/m]

10°¢ L]
0 1000 2000 3000 4000

Integrated RF-ON time [hr]

5000
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structures tested at Nextef.
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