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Abstract
KEK has contracted a commission research from PAL on LL 9-cell cavity in 2007-2009. In this research 
program, we have fabricated a L-band 9-cell cavity with LL shape and made the S0 tight loop study. In 
this paper, the fabrication and the test result will be presented.

Summary
. A LL 9-Cell niobium cavity was successfully fabricated and evaluated the performance by the commissioned R&D from PAL. The cavity gradient is 23MV/m in average. The best one is 26MV/m.

Commissioned R&D from PAL
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Dumbbells from  PAL and KEK’s END Group fabrication

Dumbbell Assembly in Japanese EBW company (Kuroki Kogyo)
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On the way inspection  with BCP

Iris #1

Iris #4
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Cathode hit the Nb surface, Why ?

1st cell-1 Iris #8

Tried to remove the 
Al by NaOH solution 
for 3 months, but 
Not effective

Local mechanical grinding

Tight Loop Tests
3 times

Field Flatness Troubles 
VT 2- 5

Made a crack during CBP
by wrong setting

Completed PAL’s LL Niobium 9-Cell Cavity by This Commissioned R&D

From PAL

KEK

PAL

PALKEK

KEKPAL

Mechanically ground and then CP’ed at KEK

Iris of a DumbbellEquator Trimming of a Dumbbell

Some burrs were found on PAL 
dumbbells equator trimming areas

No sulfur in the rotary sleeves
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2009/06/10 Wed.

Eacc=22.6MV/m
Qo=1.51e10 @2K

limited by hard quench

X-ray>17MV/m

+EP(20+3)+W+D+HPR+Baking+VT(8th)
+PT+HPR(1h*10)+slow ev.
+short baking+slow cooling+kept 100K

process 1>3>2>4>8>9>6,
run put of liq. He
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PAL I9#6  7th VT
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2009Apr.15 (Wed.)

PT+EP(20+3)+E+D+HPR(KEK, 1hr)
re-PT+HPR(KEK, 1hr*4)+slow evac.
+Baking(120C*48h)+kept 100K*1night

limited by hard quench

X-ray >17MV/m

MP 40~63MV/m
total 45min.(23@1pi+12@8pi+10@pi)

Eacc=26.2MV/m
Qo=1.0e10 @2K
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Radiation monitor alarmed.

I9#6 PAL 6th meas. 2009/03/10 Tue.

Eacc=20.3MV/m
Qo=9.33e9 @2K

X-ray>10MV/m

wiping+HPR+f.f. meas.+PT+D+HPR(1hr*4, KEK)
+dry 1night +slow evac.+short baking
+kept 100K 12hrs
TOC=240~270ppb, Bact=4
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2007/7/10(Tue.)

Eacc=11.84MV/m
Qo=1.56e10

X-ray started 
from 8MV/m.

FE

CBP(6+3)+CP(10um)+AN+EP(40)+D(USA, 2%, 1hr)+
UPW rinse(over flow, 1hr)@Nomura(7/4)
+HPR(PW, 1hr, 22rpm, 22mm/min, @KEK)
+drying 1 night in class 10 clean room 
+Baking(120C*48hr)+slow cooling+100K*15hr
TOC=114-139ppb, Bacteria=0-0
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I9#6 PAL 1st meas.

Rs [ƒ¶]

1/T

2007/7/10 Tue.
y = m1*m0*exp(-m2*m0)+m3

エラー値

0.000239440.00011785m1 

7.362318.817m2 

1.3451e-87.6225e-9m3 
NA0.026565カイ２乗

NA0.99886R

CBP(6+3)+CP(10um)+AN+EP(40)+D(USA, 2%, 1hr)+
UPW rinse(over flow, 1hr)@Nomura(7/4)
+HPR(PW, 1hr, 22rpm, 22mm/min, @KEK)
+drying 1 night in class 10 clean room 
+Baking(120C*48hr)+slow cooling+100K*15hr
TOC=114-139ppb, Bacteria=0-0

Rs = 7.62nΩ
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I9#6 PAL 7th Meas.

1/T

y = m1*m0*exp(-m2*m0)+m3

エラー値

0.000295980.00012049m1 

8.67718.654m2 
1.6641e-87.0813e-9m3 

NA0.030662カイ２乗

NA0.99775R

Rs = 7.08nΩ

2009Apr15 (Wed.)

PT+EP(20+3)+E+D+HPR(KEK, 1hr)
re-PT+HPR(KEK, 1hr*4)+slow evac.
+Baking(120C*48h)+kept 100K*1night
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1/T

2009/06/10 Wed.
y = m1*m0*exp(-m2*m0)+m3

エラー値

0.000320860.00014121m1 

8.162619.019m2 

1.6989e-81.0187e-8m3 

NA0.021652カイ２乗
NA0.99865R

+EP(20+3)+W+D+HPR+Baking+VT(8th)
+PT+HPR(1h*10)+slow ev.
+short baking+slow cooling+kept 100K

Rs = 10.2nΩ

Vertical Test Results (guaranteed the FF >95% only)

Tight Loop Study Result
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y = m1*m0*exp(-m2*m0)+m3

エラー値
0.000284870.00013896m1 

7.193918.899m2 

1.5473e-89.042e-9m3 
NA0.017カイ２乗

NA0.99914R

2009/03/10 (Tue.)

wiping+HPR+f.f. meas.+PT+D+HPR(1hr*4, KEK)
+dry 1night +slow evac.+short baking
+kept 100K 12hrs
TOC=240~270ppb, Bact=4

Rs = 9.04nΩ

We have learned that EBW defects are inside also.


