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Several trials to eliminate defects

Easy mistake

Contaminations

In HPR or assembly I in EP process?
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Additional 3um EP
with fresh acid
Is effective.

The source of failure (50%b) is coming
from thin surface < ~20 um.

Need a material removal to eliminate
these hard quenches.
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Reset cavity surface by
5 CBP, try new recipe
include 3um EP

after a heavy EP of 80um.
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Current recipe study by single cell @ KEK

CBP(100um)+BCP(10um)+AN(750°C, 3hr)+EP(80um)+HPR+Bake:
Ave. Eacc=39.1£8.2MV/m, Scattering:20%, Acceptability@40MV/m(ACD):50%

Expected ACD performance
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Flash EP effect on single cell @ KEK

CBP(100um)+BCP(10pum)+AN(750°C, 3hr)+EP(80um)+EP(3um, fresh acid) + HPR+Bake:
Ave. Eacc=41.7+4.4MV/m, Scattering:10%, Acceptability@40MV/m(ACD):67%

The flash EP(3) after EP(80) eliminates FE but remains hard quench &

Expected ACD performance
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+EP(20um)+ EP(3um, fresh acid) + HPR + Bake: Ave. Eacc=46.7+81.9MV/m, Scattering:4%, Acceptability@40MV/m(ACD):100%
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Degreasing/H,O, rinsing effect on single cell @ KEK

+EP(20um)+H,0, rinsing+HPR+Bake
107 Ave. Eacc=42.6+7.6MV/m, Scattering:18%, Acceptability@40MV/m(ACD):50% | '~
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+EP(20um)+Degreasing(0.2%)+HPR+Bake
Ave. Eacc=44.2+6.4MV/m, Scattering:14.5%, Acceptability@40MV/m(ACD):60%
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|p Basic Studies to ldentify EP Residues
R [F That May Cause Field Emission

+ Two main types of particles captured during EP, |_Cornell

— S and niobium-oxide
— Traces of Al also found with Auger, as expected due to Al cathode

» S particles dissolve in ethanol rinse but leave an imprint

* Oxide particles dissolve in HF rinse
— But did not dissolve in EP | Nb sulfide 1?

S-Particle

Typical S particles Deposited on |
Oxide Particle Nb Surface During EP After Ethanol Rinse




A picture on the limitation by Sulfur contamination
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Nb-sulfide could happen hard quench. The flash EP would remove the defects.
Small S-particle contamination could happen field emission or multipacting.



1St Summary on S-contamination

e S-contamination brings two kinds of defects:
1) Field Emission seeds by small S-particle

sticking
2) Hard quench defects by Nb-sulfide remained on the RF surface
 Light EP(20-30um) can remove the Nb-sulfide,
and eliminates hard quench.

 Flash EP can eliminate both defect after the light
EP

* Degreasing or H,O, rinsing can not eliminate hard
guench.



Further Single cell study for the next step

Basic
treatment d EP Hlst rinsingH Flash EP HStrengthened rinsingh
@KEK
80pm EP (3um, fresh, closed) | |Degreasing (MICRO-90)
CBP(100um
+CP((10 :)) o H,0, rinsing
u_ 20um Alcohol rinsing
+Annealing

iRemove Nb-sulfide

How much
need?

Dissolve small S-particles ’

e Final rinsing

HPR 120°C*48h
{UPW
: Good results (50MV/m):
PW TOC <100ppb, Bacteria < 10 pieces/cc

What is the needed
water quality level ?




Eacc,max [MV/m]

EP Material removal effect and Surface roughness
after CBP(100um, Rz~2um) on Ichiro center single cell cavity
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Correlation between Relationship between
EP material removal after CBP100um and Eacc,max EP material removal and Surface roughness

2nd Summary

Surface roughness ~1um, which relates to field enhancement, is enough for 40MV/m
on Ichiro center single cell cavities.
EP material removal could be reduced to 30-40 um, if CBP is applied before the EP.



Problems in Ichiro 9-cell cavity

10" (Superstructure Version)
.E'H'."h-'u:. 'ﬂ"i _-_/_-—'-'
S . LI TTP" *ha) Scall #0 wo HOM
r = " Eacc=203 . i
| S n Qo=1.02e1 =T Multipacting at
'- -~ [ i H qosncn Tapered Beam Port
i . | "'"Eacn:‘lm
e ." i) Go=3.64ad N FE
e E N | = ICHIRO 21 (¢f HOM)
\ i | + ICHIRO 20/ {wio HOM)
= TSl T T T
- 0 1 20 30 40 50 . . .
- Multipacting in Cells
S Eacc[MV/im] __ ~~_ dullpacingintec _
( ) Multipacting Multipacting in 9-Cell Structures
. , in Dampers
| 3 6 B 1950 (without Damper)
Ay i_ End Cells B 91 (with Dampers)
S = 4=
Q S T
Py 2 T
9_Cell-#1 0" ORI =
) E: B 1 6 11 16 21 26 31 36 41 46 51 Q'CE“'#“
Equipped Accelerating Gradient / MV/m Plain

Probably main problem is in END groups !




END group study

We have to understand why the result so different between single and multi-cell .

O-Cell = % + iCenter Cell + % = 50MV/m ?!
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Ichiro Cavity END Cell Redesigned END Cell .
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END cell H.G limitation study on the old Ichiro cavity and the cure
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New Ichiro

End cell

Just HOM
cylinder
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New end cell study

the FE.

4th Summary

Complicated END group happens FE,

If rinsing is poor.

Ethanol rinsing looks effective to remove

Sulfur contamination
might remain
on the complicated
beam pipe.

+ Ethanol Rinsing
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Accept test result (preliminary) @ JLAB on the Ichiro#5

9-Cell = %1%’ + iCenter Cell +%}; = 50MV/m ?!
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We expect to improve the gradient by the Tight Loop Tests @ JLAB
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