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Abstract

KEK has been studying in recent years the high-gradient performance of the CLIC prototype structures. As of today,
four structures of 20cm scale were evaluated through more than 2000 hours or so operation period. All of them showed
the feasibility of operation at a gradient of 100 MV/m. It was found that the breakdown rate of the damped structure was
two order of magnitude larger than that of undamped structure. The final structure (T24#3) with parameters modified
from the structure (T18) has been running at 120 MV/m till the earthquake on March 11, 2011, and its performance
indicates the feasibility of this structure with meeting the breakdown-rate requirement for CLIC. The next is to realize

this performance in that (TD24) with damping feature.

100MV/m #& & B INEABROE R

1. [FC&®IC

LHC O ZEBRFE RN A TeV f8IK COEFBE
TV =T a4 X —OMLEMENRF SN fxé}:
100MV/m #% D IR A EE % & -2 058 T 25 B3
5OHK%QACTim%E£DCMN&@£H
WF7E & LT, CLICMZ BHE L 7= B oo & i
AR AT TE T BB

FEAE DA A HAE TlX. CERN, SLAC. KEK ®
(A THED TV D IEHE R IZ OV T, FEIZ KEK
D X NN KT A Mgk Nextef IZBWTHD TV D
HERICHOW TR ~7=B CLIC Z2M8ET 5 &, K
A 100MV/m B OE#E T, 50 kml kST A F > 7
B LI- R O A ISR S D B, ~107/
VA MM BT VERD D, EEORE TIE
IR A—23IFIE CLIC fEEETHH B, F ot
v REE B b T2 I W IR IO REBRINES (T18) Tl
T EDERZWI-TZENbholzh, Fh b
72 IR — R /RT A — &%ﬁ%ﬁ/fxiﬁL%
HT HMEE (TDI8) TIE _Mrilr < ik EME N &
<. CLIC & LTomEmiz iﬁiﬁ&@ F o HE,
BRZFDO R H—D AT =L LT, Fex O
ROEBNZ L EB NS Shi-,

ZTOHDO—FT, MEET— FT XA —X 52 WE
L7=Z B 7LD T24 INEE ORBRE1T - 7=
DT, AR TITFNE COMBEEREL i L T2
NOKMEZRIET D, T2, TD24 NEE DR
@ SEM #¥fiz CERN IZT1T-oTED ., TR S
WL,

2. MEREEFRET/NZTA—4

VX 27—/ ONE AT A—FFX 1120,

T18, T24 WX B 7ML, TDI8, TD24 N ¥
TR OMEE Ch DL, X T/ Y OE
NS AR C I B AN, WEERER L7 TDIS M
DR ERESHE T RAIAT IThE» Tl 50CE Tl

SBOMBR - BFFEITENI OV TRERT D,

S BDBEHTHD, ZINETOWNL DO ERAHE
i o, FHEBSGRE, TZIUTHE D 7OV AEE
E&H. PDEEBICHFSL TN EEZLND I END
V. EFRICHEERE O TDI18 NEE O MM T18
DZF T U TIHEFITRE N, _ME%%;Z%&\
B TR ONEE CHRESAE Z T 570

ii‘%ﬁﬁui}%%ﬁﬂzé &ﬁ)igﬁ 1 Lhiﬁb\&%z\
TD24 FXEFZATV, W~ 7e/X T A—F T T24
INEEE OFRE & Lto _ME%Il R L7z,

T18 unloaded = . P
100MV/m E 100MV/m =y
0 = 4

(MV
\ 52

AT(C). S
AT(C), Sc*5(
bk

P(MW), s(
PMW), Es(MV/m), Ea

TD24 unloaded
100MV/m

)

m), Ea (MV/m),

102

AT(C). Sc*SOMW/mm2

P(MW), Eis(MV

H— 208

1 RBINERE ST A —XH

K2 /LFLHIEKREEIZH D LI, B
DAEIZHB|NMITASDOROEHRH Y | IEE— N
D CIAYD 2 Bh=RENTATV, Lﬁ%ﬁ&%—F@Q
fEZ 10 L FIZHZ DO OO, B OEsic
LOEFNAEL D, :ﬂﬁvlemﬂﬁmfiﬂwﬂik
BRTHDIN, M1 HHEN5 L 52, TDIS
INEE T 50CHRE TH -2 b DA, IEE— K3
FGA— BT a—=T7TBH2E KOS Y7 T
FERR T 5 B IVINE % b BT CGSs & ¥— 20y B



SEDZLITED 25CIHLS ETMRAD I ENTE
Tl/\éo

X 2 : TD24 IR O KM & v
3. MREQEEELABRDER

3.1 B - 3RBR T EED
AR A o BUE T TR

C N=U T, AT
T, Fa—=r7, R—=% 7@ L TCINE TRkE
IZHED TV D, £72, SLAC - KEK TH 4 27 il
fEL7z—Bd22@mERARICELTWEIDL Zh
EFTHY THDH, RBRFED ZIVETEEARMITH
CThsb,
32 Tutvi s RORERGE

Nextef TORERFIEFIEAMIZ 2 E TLREET
oD, Tuk o EZra I Acky BEITED
b5, MR UIZEE 50Hz BEE Li-, &L
2 (50ns) 72HhAH. 100MV/m £ THRGEL7-#%IC
WE 2LV AEEZMIEL T 2 & & Lz, IEEE
W OBR IR AR A RE L, AT, K5
W, ZREkET=4—795, k%tﬁ%ﬁﬁ%éb
72 HIROSNVATIED TREND 97V AETEMN

100613_Whole_Trend

TI8_Disk_ #2 Processing History

Disk_#2

@Eofﬁ%%ﬁﬁﬁéo&%&®4y&—myﬁ
L~OLILIR G O IEH 7L 2 TOE L 0 £/ Bz
N5, MEE OKRERHIIIZEOE %77//:
NRATHOT, Lt T TINEFIRFET=4—
L., 2O HEDCREIZHND, TNLDEE A
T RN L TCHEERTRNS,

4. REBER

41 Tukvi v riEkE

T18, TD18, T24 = HDIEE DT ak L v Vg
JEZ X 312~ LTz, R#liZ9~T 50Hz TP RF %
VIEIRRECH D, TI8 IXZ DY U — XD YDA

BRINERE T2 2 T2 72T at v R EREND
Z b, 80MV/m TOMHIMEEZ T D7D 600

~1200 FFfECIXEIRY — 7 v b Z[HEE L CElis L
77 EBBIEEELR X7 A—XTHD 100MV/m,
252nsec (ZEIEE L2 ML T24 DO ~400 BRI~
TEVWWEHITHLN, ALY e 74
T b FTFNIER%SOA Y — R TOMNH B30 %
RLIEZDOTIZZRWNEEZ TG, FEREEL (B
T 5 F TICRER L7 AERENT T18 T 1000 [A],
T24 TIE 600 [AITH - 7228, ZHiZx LT TDI8 T
i?ﬂﬂéﬁ@/\ﬂ/xr@f&)é 50ns Dt 7 TIE
WZHRED 200 . TR OBE LR TND, &
/t/aﬁbwm% D BRFE, R EE eSS
IZEDHETORME, EREKE LD, ¥ e T
RS 2 AN L7272 0 o i OREZ FE LTV 5D

T24#3 Whole history run1-41
20100813 FromDec. 6, 2010 To Jul. 11, 2011(2206hes)

- Total ACC BD TD18_Disk_82
« Total INTLK
5 4

Qg 1equing

FENETTE % 550 B N o i O
S(JO m‘n:;;:)u\u ?:I‘:}géﬁ'g 5:{.:?? 351}0 4000 9 o ‘MDRFOLS::eMuv::]DD 20 (e o 500 RF-On time [hr] 2000 2500
(a) T18#2 (b) TD18#2 (c) T24#3

B3 : EERERE  IEES L RF ﬂ‘/H%EF'EJ
7% 1 Bace \EHINIEBER, % : Tp/10 7L AME (X 10ns) . T S D B R %R

fﬁimwwm%%b\w@mmmmé

42  FrEMERE

X 4120% T24#3 TL7uv v VRN
R U7 e sE R 2 NS R OB LT e
FMLTHD, B TTry b LI EEE I T —

ZIRBN—ROBTHOM LR UEHE 2 EL T

vy b U7z, &0 RCESRE SRR & RIS LT
< BONRHEALMIRZ 5, 100MV/m TOREMHEE
E7uy hTaE RRKEAILRD, &27ukvr s

HIR 1700 K28 U T, WD LT T\ b 2 &R
bind, BEOBEKE LCoBbix, HEOBEKE
LT, BRECHEEBEE TR EEIND N, BHEDOY
AL (X1/e) 722 EERIIEA 200 BEEEEE TH-
77



T24#3 Breakdown rate at 252nsec
T24#3 BDS vs time normalized at 252ns 100MVm
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