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HiE Study items e

1/24(Mo) | 5kW power keep (under LN2 cooling) 5kW keep (7hours)

1/25(Tu) | Change N2 gas horse to % inch. (under LN2 cooling) | Max 170l/min of N2 gas

1/26(We) | 10kW power keep (under LN2 cooling) 10kW keep (7hours)

1/27(Th) | Processing up to 25kW (under LN2 cooling) Pulse processing 6 hours

1/28(Fr) 20kW power keep (under LN2 cooling) 20kW keep (16hours)

1/29-1/30 | Warm up to room temperature 15t thermal cycle of cold

window

1/31(Mo) | Check processing effect after warming up Smoothly increase to 20kW

2/1(Tu) N2 purge & open coupler to air atmosphere for 4 Leak check did not applied.
hours and pumping down

2/2(We) Continue to pumping by I.P

2/3(Th) Cooldown to LN2 temp. & check processing effect | Power smoothly increase
again after opening to atmosphere up to 24kWw.

2/4(Fr) Warming up & leak check (2" thermal cycle) of 3.0*107-11 Pa m”3/s OK

cold window
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20kW keepMDEELEELERDFEED

BER(ch&ELE) BEE(ch&ECE) BER(ch&ELE)
T1-1(cold end plate in vac.) -11.7 46.1 T2-1(Lig. N2 tank) -193.1 0!8 T3-1(warm outer outside) 282 25.2
T1-2(cold outer bellows down) -47.7 825 T2-2(outer 125mm H-bottom ) 32.6 "I1'R8 T3-2(warm window) 789 74.1
T1-3(cold outer bellows middle) —-30.5 113.2 T2-3(Blade (3) to Cold window ) —179F 105 T3-3(inner conductor down) 509 47.1
T1-4(cold outer bellows up) 326 1176 T2-4(c?uter bellows (middle) 553 995 T3-4(inner conductor middle) 1275 1241
cold side))
T1-5(cold window upper) -81.2 82.7 T2-5(Blade (4) to Cold Box ) -188.2 32 T3-5(N2 gasin) 8.8 1.9
T1-6(cold window lower) -62.9 97 T2-6(Blade (3) at Cold Window ) —93 47216 T3-6(N2 gas out) 108.2 103.7
T1-7(outer 10mm) (H-botoom) -315 106.6 T2-7(Cold Box top) =108.8 534 T3-7(doorknob) 91.7 86.7
T1-8(outer 67.5mm)(H-top) 115 1179 T2-8(Cold Box side 1) =59 6419 T3-8(doorknob end plate) 717 724
Tl‘-9(warm outer bellows 56.9 67.7 T2-9(Cold Box side2) 673 683 T3-9(cold end plate) 78 29
middlel)
T1'-10(warm outer bellows 579 69.2 T2-10(Cold Box bottom) 558 66 T3-10(room temperature) 5.9 3.9
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High power test Summary
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Thermal cycle testiZ DN TEE-E B {Ahermal cycle test TDCold ED E (20105 FE T) --
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Case study +S5IvHZE | Mo |HR)—T | BXIEAH Nol TiR#&1E
DEX 5B #H B (GPa) L7=1E(%)
100

No.l(Zhf=%)  6.2mm 100% 1.0mm  0.48507E+10
No.2(t=5.4mm)  5.4mm 100% 1.0mm  0.56258E+10 116.0
No.3 5.4mm 100% 1.0mm  0.45709E+10 94.2
No.4 5.4mm 200% 0.8mm  0.37652E+10 77.6
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Leak check results

) (Pams) window

1= B <1.0Xx 1010 N.A LF T2 TIEHe R TEY, 2
(ULVAC#t (ANELVA$THELEN) EIBAS/NILTEFR AL (1EL.
HELIOT) ENf=LVEWNZ EITHERR)
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9[a] H 1.0 X 1012

10[8] H 7.5x 101 (BG subtract)

RIE D ZEHASE B TENF=DIZXL. 10E B EFTEINMNGEULER M H -, Leakizl,
INTEINGEMN =D T, —I, ColdBDAIDITFEHDEREEEFTOKET B,

24



HT5—1EHERDFELDHESE
o HTS5—15#Dhigh power SHER TR K E LK T25kWD /T —E IR RE,
. 7ntxmw%%Uo

e ESIVHBRDBYGAIILEEEAIDTEHRELTZ . 10RO EY A 9)LIZH
zé%*%&tmto

=
| CREBHORBHOBEAGES 7SN, SEEERM(2, ST MIERS.
$#%F

-coupling JAIELE Dlow levelBIE (5 A )
- ColdBDT7 T D EI%finalTiRD S,

"EVa—IILEDRYE VD EFAERET.
AL TDFIEZH TR, (4FIZColdE

F7—9t 9 Det#lstudy,

- B a— LA R Dfiberz ALV=RD,
-HF5—2, 3EHADtest stand DERETHE

--—/ Iﬁlliprocessb\‘)‘/f/o 80kW (1/4 duty) @
processmgé‘ﬁ’)o ;0)7'7\Hzt|n|ectorFFJ0)
1.3GHz CW 300kW klystronzz LN TITD, (B
75—F X MZinjector Grp.MATS—T AR - - = . ERELES
Bt B ) 2, IEMADNTS -r7<|~7\’5u|~.ﬂz=;+




SEDAEH (TERT21—)L)
o0 | [ w22

1 2 3 4 5 6 7 8 9 1 1 1 1 2 3 4 5. 6 7 8 9 1 1 1 1 2 3 4 5 6
0 1 2

1 2

—>  HRCOdETO/N\NT—TRk (REHF)

: . S OK.
Hh7T5—1 SRt aE 1E#THD/IND—FT Xk :
0 P GRS 1EOBETHTT—0
e S SO AR %A%rwgi,ﬁutm/\v uf:;sﬁ Kex) OK. RE RS 14 fix
IHZETOth | &SIVIBDASIDFTRE 0P OK'E
s C erma IV 2 T 1 g O — =+ 4
cycle test (¥11£Ht) feedback i Injector®/\7J SERDIZ
_ N ) O e
NTS5—2, 3EHEE NIF—28BH ) F512 3B MMM (COldBDH) NTS—3E ()81
_ | . WarmEf ) & S 4 ! (warmZzz . #hiE4K)
(BRETE 1 S (X T PEER AT BE) | >
HhTS5—REUKR2, 3B AT HhTS5—REUEK2 HT75—2, 3EH
i . 3EHmNE T —HER (i— 0
: 1EH#E )
HSAAED 21— LERE i OSAA TS 21— L BHE Tyt I

SEEQOILFRE) DKRELEH &
“EDA—ILEREDNAMY  hTTF—FFD 21— UICESHAILTTULH ? (BEMERET)
25, SERANTS—TRALREVEDHEE, (processhiALY, )



A
HFS— 1B T AMEBE T LELE, SETELTUTOA X SHAHLEFES,

HTS—ERETEMEIZBEL T

— MO BEIE, FICh MR, GHEK TR

— KEK, BpO0%k. Mndr sk,

— Cornell’X, S.Belomestnykh#&(ZRBNL). V.Veshchereich$k
B TOHTS—T RARREURIZT

— RFDESE, PSR, KHHk. AHRPR. KREBERER

—  KEK, iB& Rtk
HTS5—IKBT R, thermal cycle testIZRHL T

— BREAEERET  KEK(Z1E) AR B4k

— KRHEER - YiEeh, ELHk

— =Y &IFEER  KEK, (TE) FH4E4k. IRER. (KR) [R8k. (STF){E RS
BAOA—R—IILTARZURIZELT

— (ERL) RF Grp.DEIFE, FIC=Htk. BHEPR. BEH. P EE. FIFR. TR, 5

H#k. XEHko

— (ERL) {E;EGrp. D EIF, $F(2/N Bk,

— BRIAZERV T KEK, RAFENBR, WARFER, 5Bk

— BHAIA—FR—ILBER PFOESE, FITRMERK. IRPFk. /DHSERHER,
T, £H%

— EL-TIHEWV:=2L{DTEDA R, HERLEAZREDEIE,

CHDERERIE. KEEEEX BLUVEFE—LDYR—MITIThONFEL z, BBBLET,



QL
O

Vs

Q.
)
~Z
O
¢
o0



'E-field (20kW) (V/m)'
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Typical 5kW keep data (2011/1/24)
power vs vac & Temperature of Cold window
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Typical 5kW keep data (2011/1/24)
power vs Temperature of inner and outer bellows at warm part
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Typical 10kW keep data (2011/1/26)
power vs vac & Temperature of Cold window

——T1-2{cold outer bellows down)
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Typical 10kW keep data (2011/1/26)
power vs Temperature of inner and outer bellows at warm part

——T3-4{inner conductor down)
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Processing history (2011/1/27)

Time | Study items &
9:08 Power on
9:13 Power reached 20kW & arc interlock (warm) E-pick 3 : 690mV
-10:00 | Many arc interlock around 10kW level E-pick worked & CCG2
increased up to 1*10”-6Pa
10:30- | Change pulse processing by FG without ALC. Duty: 1Hz,
Pulse height and offset were changed for processing. | pulse width 10us
11:30- | Change duty increased 20Hz : V:1.309V - 1.969V and | Measured pulse width :
amplitude 360mV, CCG2 : 1.5%107-5Pa, 5kW level 30us
12:00- | Change duty to 1Hz & continue increasing power. Many time arc interlock
worked & processed.
13:16- | Vac. was stabilized to 9*10/-7Pa.
16:23 | Big arc interlock : e-pick 1V Arc 2
-17:48 | Continue pulse processing & increase power
17:50 | Change CW mode without ALC
18:40 | Vac 1 (Cold) interlock & vacl fluctuated Interlock 1*107-4Pa
18:50 | Reached 25kW & keep this level Keep 1 hours

20:03

RF off
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Pulse Processing 10:30-15:00 (2011/1/27)
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1Hz 30us pulse process
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Processing 15:00-18:00 (2011/1/27)

Pulse processing
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CW up to 25kW 18:00-20:30 (2011/1/27)

110127

— CCG1(Pa)
——CEGZ(Pa)

L sl Ll Ll L1 L 1]
o o o o o o
- = = : = = =
o o S Time 5 o o
= ] = ] = I
Fa) Fa) o a3 o o
— — — — ™l N
tm tm t- tm t- t-
o & o o o o
- - - - - -
= = = = = =
o o o o o o
ol ol ol ol ol ol

0.0001
1107
O
O
W
10°
2
107
107

(kW)

P_in_for

60

a0

40

30

110127

T1-2(cold outer bellows down)
T1-2(cald outer bellows middle)
T1-d(cold outer bellows up)
T1-5(cold window upper)

- —-— T1-9(warm outer bellows middlel)

- - —— T1-10(warm outer bellows middle2)
---- T2-Alouter bellows (middle) cold side )

-l --- TE=2narm window)

L 1
o
=
o
=
[¥al
—
-
o
oy
=
—
=
R4}

201141427 18:30:00 |

Ll e Ll 1l
= o o
= & o
& & &
= Time =7 =
o o &
— — I
f~ -~ -~
o o o
hay - -
= = =
— i —
= o o
(RN | ™ ™

2011127 2003000 ,— L

200

120

100

a0

1 -50
1 -100

1 150

-200

CWT/N\T—# A& . 25kWIZEZE, ZDHINSCCGITEENFEIMNIZH S, HHIEE
25kW T/ —%keepL TWWOBIZEZN T > TULKEFRAbNT-, ERIFEELR
DETHAHNH. N2 gasF110/minRNEKRIZHIFTLBIZEEH LT . READOARO—XD

middle(Z170°CERLTUL =, TN LS TldwarmZEA100°CuaLIZ EF . REEXDEEMN

RELTHBCCE2DEEIIRRIZBLGHDTILKD A LIS, D REITFIZ EF .

[ss1Bsp] samelsdws |



20kW keep data (2011/1/28)
power vs Temperature of inner conductor & warm window & others
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® 3.5 MEORZEIKS K
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w1 T ™ ATALAM|N T R, & R E FRP
— —_ ] e oy ) Ti:i=wra| 303, 304, |/¥ML 7R, - - - CFRD CFRP
| & % @ ) B 316, 317 |& #| T79r FAOY | (G-Tommen) | (T-300 40 &)
6 [] 8.0 0.176 0.053 138 0.0063 2.1 1.13 0.321 1.64 1.36
10 33.2 0.785 0.229 6.07 0.0293 6.81 4.4 1.48 5.07 410
20 (I 1o 3.95 1.12 27.6 0.163 20.0 16.4 8.23 14.4 11.3
o | 06 16.4 1.54 4.76 96.2 0.824 58.6 50.8 8.5 36.9 29.3
60 : 587 35.5 N LT T L 115 98.6 85.9 65.1 45.9
W | e 53.9 576 | 162 | 2 3.17 175 130 131 92.0 83.9
g0 |1 707 58.9 6.28 mT 1 m 3.49 194 139 142 9.5 92.5
‘mo I 802 85.8 8.98 2%.5 284 5.28 292 187 204 141 146
120 |8 115 1.8 36.5 330 7.26 408 237 269 189 219
140 976 146 4.7 47.8 376 9.39 542 287 136 246 16
160 |1 1060 180 17.8 60.3 420 1.7 694 38 405 311 441
‘ 80 g 140 | o2s 21.0 73.8 464 4.1 858 390 aTS 385 597
w0 | 20 | 28 24.3 88.3 508 16.6 1030 442 545 468 789
250 |1 1420 353 33.4 128 681 23.4 1500 572 720 718 1452
300 |y 1620 | T 43.8 172 728 30.6 1990 702 895 1031 2424

20kWEEDT L —Ris— A B 1-YDASQc_all: T1=93K (T2-3) & T2=180K (T2-6) , L=200mm,A=100mm*2
(A (T,=180K 100mm?
2
Q=T . AMdT= x37000W /m =18.5W
- L )oTi=93K 200mm

PowerfiLDE. JL—FEE—AH-LUD AEQc static:T1=84K (T2-3) & T2=107K (T2-6)

A) - 2
Qe = 2 |77 ATYAT = o™ 10600W /m = 5.3
- L )T=84K 200mm
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Q_dynamic = (Qc_all-Qc_static) x4 = (18.5W-5.3W) x 4= 52 .8W
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Dynamic loss | 2K 5K 80K 300K
NER - - 29.4W | 13.7W(forced
air cool)
PARCAYN - 3.25W | 25W |4.1w
Total - 3.25W 31.9W | 17.8W 4




