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Recent result of ERL injector 2-cell cavities.

K. Watanabe (KEK) and STF cavity group.
218t ILC cavity group meeting, 16/March/2010
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About ERL injector 2-cell cavities J. j. j

superconducting rf test facility
Proto-type model (fabrication at 2008) Proto-type model (fabrication at 2009)

ERL injector 2-cell cavity #1 (KEK, made by MHI) ERL injector 2-cell cavity #2 (KEK, made by MHI)

Four HOM coupler equipped beam pipe for strong damping. | Five loop-type HOM coupler equipped beam pipe to
(Two antenna type and two loop type HOM couplers) obtain more strong damping.

15t V.T. with HOM pickup probe was done at April 2009. 15t V.T. without HOM pickup probe was done March 2010.
(See TTC meeting in Orsay, June 2009)

274 VT. with HOM pickup probe will be done April 2010.

2" VT. without HOM pickup probe was done at February 2010.

Two step test for both cavities: (1) Without HOM pickup probe, (2) With HOM pickup probe.

To estimate the cavity performance (EBW) and the HOM coupler performance (RF design).
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@ERL-injector 2-cell cavity #1 without HOM pick-up probe , 2nd V.T. at 04 Feb 201()Ijj

superconducting rf test facility

Surface treatment: 28 Jan 2010

EP-2 : 20um, low current density (40 mA/cm2) .
. Lo = - ) cell Cavity #1 2nd. V.T. 02/04/2010
® Qo pi-mode initial [1.53-2.00K] . .
@ Qo pi-mode final |1.57-1.85K| |Without HOM Pickup Antennal
g A H'Y O Qo pi/2-mode [1.63-1.98K] EP-I1(20pum), Water flow(1.5hrs),
with Air condition B Qo pi-mode [42K] FM_20 2%(S0C, Lhr), UPW rinse in Hot-bath(1hr),

HPR(8MPa, Shrs)

1st water rinsing with Air condition. 90 min e

w-mode initial; fo=1300.249MHz __m-mode final; fo=1300.251MIlz |
Eace,max=42.3MV/m .. Eaceomax=43.7MV/m
H Power limit Quench
——————————————————————————— Fommme Q=357 1079 - Qu=3.43710"9

: Q=1.93*10"11 Qt=1.89*10"11
Po=145W

FM-20 rinsing (2%), 50 degC 1 hour
Hot bath with UPW, 50 degC, 1 hour

Po=131W

S
HPR : Total time 9 hour Ilffz-nlqrdc: TZZ(]H:T:,HH“HI i
I“')f I’;::\T:Il]‘l{;l:]l oMV o
Baking : 100 degC, 48 hour Py
[ L 42K m-mode; fo=1300.246MI1z. o Pom120W, ]
,,,,,,,,,,,,,,,,,,,,,,,,,,, B Eace,max=11.9MV/m N S
: Q0=2.92*10"8 ; :
R R O=1.93*10*11 R Fo
: Po=126W ]
Rres =38 nQ. (Measured) 10 0 IIU 2|0 30 40 50
Eace [MV/m]
SUS flange loss = 23 nQ. *The reason of limitation was a heating of one

loop-type HOM coupler at maximum field.
*No quench at cells.

=
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(Calculated by HFSS)



®

Surface treatment: 22 Feb 2010
EP-2 : 20um, low current density (30 mA/cm2)

1st water rinsing with N2 gas flow. 90 min

FM-20 rinsing (2%), 50 degC 1 hour
Hot bath with UPW, 50 degC, 1 hour

superconducting rf test facility

with N2 gas flow

HPR : Total time 9 hour
Baking : 100 degC, 48 hour

Rres =40 nQ). (Measured)

SUS flange loss = 23 nQ.

(Calculated by HFSS)

ERL-injector 2-cell cavity #2 without HOM pick-up probe , 1st V.T. at 04 Mar 2010

53¥

ERL 2cell Cavity #2 1st. V.T. Mar.04, 2010
| Without HOM Pickup Antenna]

Pre-EP(5pm), EP-I(100pum), Low Current Density EP-I1(20pum),

Water flow(1.5hrs), FM_20 2% (50C,1hr). Hot-bath(1lhr).

HPR(8MPa, Shrs)

10"
® Qopi[l.58-1.98K]
® Qo pi2 [L71-1.76K]
B Qol4.2K]
10"
_ "'.-...M.
S [+
Quench Quench
Eace,max=32.5MV/m Eace,max=40.9MV/m
luy Qt=1.26%10~12 F10A
Qo=4.5010A9 o 1079 o
Po=61.2W - / wod
- Wi He pres.=1.54kPa pres.=2.21kPa -
-"--!....l He Temp.=1.76K wHe Temp.=L8SK -1
e Eace,max=8.2MV/m,
Qo=3.30%1018
Po=53.5W
10° i
0 10 20 30 40

Eacc [MV/m]

*The reason of limitation was a heating of one
loop-type HOM coupler at maximum field.

*No quench at cells.
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Correlation of Geometrical spot size and hating (Rough estimation) j

superconducting rf test facility
Example : #2 cavity, 1-cell equator, outside weld area, t=076deg.

Relation of spot size and heating detected by T-map.
ERL injector 2-cell cavity #1 and #2

200 :
i ® Depth [um], pit #1 cavity ||
- vl Depth [um] plt #2 caV|ty .
150 fNumber of caV|ty Two 2- ceII caV|t|es (Four cells) A

- Number of defect : 9 defects (all defects were pit type)
- in equator area.

100 | juient:11 deg

Correlation of spot size and heating (Rough estimation) J.j
superconducting rf test facility I

Relation of Spot size and Heating detected by T-map

Depth [um]

STF Baseline cavity #4 : After Phase 1.0 project

[ Preliminary result ) #1-cell equator, t=087 degree
100 : =
@ Depth [um] Pit @Heating . HE‘D“‘UW‘I@QEI ! X -\. '7-,‘
200 | @ Heght Jum] Bump @Hezting | Nlob\um Malerlal -'is"
{| @ Depth [um] Pit @No Heating less than 20 ~ 39MVim |7 50— WaEIGraduent i et
I P Hcight [um] Bump @No Heating less than 20 - 20MV/m E ."F“I\G@Ime
; T T : ‘ L:| A Depth [um] Pit @No Heafing less than 20 ~ 30Mvim [ ] = mﬂ»;ﬂmmmﬂ]ﬂm
0:‘:‘:‘_‘ ; : A R T S U S U S 150 R k=4
£ yarmu Al i
; ; ; ; LAY - “Pit
100 200 300 400 500 600 700 800 900 S U] -
, S 4 o Bl Ve st
D|ameter [um] £ 100 \,’V;l;ém’d;en;,‘m’ MO s e 2o 1e
‘6 3' B 7-axis [um]
=
&
[=] 50 Larger, deeper (or higher) pits
. . . . (or bumps) seem to cause
The information of geometrical spot size quenches.
. “No Heat ng less than ~30M‘v’ m However,
defects lead to problems.
Diameter [um] * Note: preliminary results of
Sample: MHI-01 ~ MHI-09, AES-07 : 10 cavities. analysis which utilizes *both™ the pi-

Number of cell = 90 cells, Number of detected spot = 49 spots mode and pass-band measurements.

STF K. watanabe, Sept. 22 2009, SRF2009 in Belrin 8
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® r3
superconducting rf test faCi|ity ]

» Two ERL injector 2-cell cavities were achieved Eacc = 43.7 MV/m (#1) and Eacc = 40.9
MV/m (#2) without HOM pickup probe.

* The reason of limitation of both cavities was a heating of one loop-type HOM coupler at
maximum field.

» The information of geometrical spot size and amount of field was updated.

*We tried to make the low current density EP for two 2-cell cavities. The results were very
successful.
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@ Inspection of #1 cavity after vertical test. .rjj

superconducting rf test facility

1 cavily #1-#2i

- — T - -
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