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Introduction(High-Q/High-G R&D at KEK) Details of Treatments and Cooling used in this study

* Our study on improvements in the cavity performance of three Time evolution plots of EP parameters for KEK-STD EP and KEK-cold EP
1.3 GHz TESLA-shaped niobium superconducting radio- are shown in the following figures.

frequency (SRF) 9-cell cavities performed at KEK-STF from the normarEF for MT5 COKFEP for W5
beginning of 2019 to date is presented.

* The cavities are referred as to MT-3, MT-5 and MT-6. Theses
cavities are made of fine grain niobium material with RRR > 300
and the heat treatment at 900 °C for 3 h was applied at KEK.

 Baseline measurement show QO0-  [Vi&
values greater than 2 >10'% and the
maximum accelerating gradient > ,. ,, . AT N N N P T T e
35 MV/m after applying a standard  [Tie iNEMREREREE- "o 53 i o S s ¢ Y =
surface treatment processes
developed for ILC.

* |n this study, we applied new
surface treatments in order to * The others: Temp. at each equuator

enhance the cavity performance * There is a trouble in MT3 VT5, which r — e
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Param

Cav 25-30 °C for STD
Temp 14-15 °C for Cold
Current |38 mA/cm?2 for STD
Dens 10 mA/cm? for Cold
Applied |16-20V for STD

—16
Volt 6-8 \ for Cold
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_4 25 - ‘; Removal | 0.3 um/min for STD

i Speed 0.085 um/min for

Temperature in 2-step baking as a function of
time is shown in the right figure.
* Black color: Vacuum Level
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reported so far. result in changing the time that Cavity Temp « |

* \We report on the obtained results. kept 75 °C as follows: T
e 1-cell 2 h, the other cells 4 h

Method used in this study Temperature as a function of time for KEK-standard cooling and KEK-
* We evaluated and compared the cavity performance of three SRF fast cooling are shown in the following figures.

cavities by the vertical test at KEK to which the standard recipe KEK-Standard Cooling
developed for ILC or another recipe consisting of cold EP, 2-step
baking, and original cooling procedures (KEK-fast cooling and
additional cooling) are applied.

* The conditions adopted in this study are summarized in the
following table.

—— Temp @ cell9 Equ.
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KEK-Fast Cooling
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cell Atfrom 200K

to 100 K
1 1593 s for STD
924 s for Fast
5 1782 s for STD
952 s for Fast
9 2025 s for STD
952 s for Fast
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VT EP Bake Cooling L U N T

MT3 VT4 | KEK-STD 120°C 48 h KEK-STD i | -\
(Baseline) | (20 um) o T .

VTS KEK-cold 75 °C2h (celll)/ KEK-STD - I | | = - R REEEE FEREE FETEE FEREE FUREE FETn SR I
(20 Um) 75°C4 h (OtherS) 0 e 'iOO(l) o éOO(I) o :'3006 — 4"006 — éOO : 5000 0 1000 2000 3000 4000 5000 6000 7%?2 ggg%_lgn()eo([)s‘leg?oo
+120°C48 h Elapsed Time [sec] P

MTS VT1 KEK-STD 120°C48 h KEK-STD

(Baseline) | (20 um) Flux expulsion during KEK-STD cooling and the additional cooling as

VT2 KEK-cold | 75°C4 h+120°C48 h KEK-STD

(20 um) a function of time are shown in the following figures.

VT5 KEK-cold | 75°C4 h+120°C48 h KEK-STD KEK-Standard Cooling
(10 um)

VT6 KEK-cold | 70°C4 h+120°C48 h KEK-STD
(20 um) w/ additional
cooling

Additional Cooling
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MT6 VTS5 KEK-STD 120°C48 h KEK-Fast w/
(Baseline) | (30 um) additional
cooling

VT6 KEK-cold | 70°C4h+120°C48 h KEK-Fast
(10 um) w/ additional
cooling
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Table 1: Conditions used in this study for comparison of
vertical test results
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Experimental Status Q-E curve for MT-3
+ Q- curve of t mode obtained from [ [ | | [
the vertical tests at KEK are given in  2«oe
the right above figures. I R TN R N
v' MT-5 VT6: Both of Eacc,max and o T Rl B 'ci
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Q-value was improved. S — S R R L L e e

Bet( || ® MTBVT4 GOSN N S A A N RS
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* |tis noted that, at KEK, Q-value Livialarwifiainlermdiaielared | | b
starts deteriorated when the

radiation level reach ~ 2mSv/h.
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Cell MT3VTI4 MTI3VI5 MTI5VTlI MT5VI2 MI5VI5 MI5VI6 MI6VI5  MI6VT6  Unit: MV/m
[ &9 36.9 36.6 363 363 357 10.7 >42.8 395
* The analysis results of passband 2 &8 220 366 (FE)  >404 402 402 >40.7 SA2.8 >43.6
mode analyses are Summarized in 3&7 43.8 >38.9 41.0 >390.6 >34.7] >40.7 >42 .8 A%S
e rioht bottom table 1&6 151 >40.5 39.0 100  31.1(EE)  >407 >42.8 112
the rig ' 5 13.0 >41.9 104 10.6 >40.2 >40.7 SA2.8 13.6

Summary and Outlook:
* We compared the maximum accelerating gradients and the QO values, corresponding to the conditions summarized in Table 1.

 Asaresult, noimprovement could be observed when only 2-step baking was applied, whereas significant improvement in the Q-value could be

observed for the combination of 2-step baking with the other cooling procedure.
* Yield rate for improvement in the maximum accelerated gradient was 50% even when combining 2-step bake with the other cooling procedure.




