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Two Types of Quench (Defect)

* Type-l
— Hpk 75-90 mT

— Defect from fabrication
* Near orin EBW joint
e Geometric defects

* Sum-mm in size
— Observable with “high-resolution” optical inspection machine

Little effect by repeated surface processing
* Mechanical (local or global) polishing effective
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Two Types of Quench

* Type-ll
— Hpk > 1100 Oe

— Nature of defect not well understood

* Still near EBW weld (high magnetic field region)

e Size unknown

— Not observable with “high-resolution” optical inspection
machine

e Re-EP is found often times effective
— Raise limit to > Hpk 1500 Oe



z]p Fine grain EP

IV twin defects causing quench 17 MV/m. Cavity by a new vendor .geffzgon Lab

1] 10 20 30
1 L ] ]

400

~ Temperature above Bath (Kelvin)

R.L. Geng, 7/25/2011



e
i g g C[e)  defferson Lab

e}

~| Equator EBW seam
8 =0.100

015 |-

[Tl

cell #5 010 |

Thermometer &

—0.000
4 =l Equator EBW seam

Delta_T @ (23,7) [K]

o 005 |

1_\ 1 1 ] i 1 1 [} 1 ] I I 1 1 ] I 1

o 2 4 6 8§ 1012 14 e 18 20 22 24 26 28 30 32
Azimuth

Hpk 55 mT onset of departure
®  from quadratic dependence

- . = - == . 0.00 -l PR ] 1 1 1 1
]CursDrD |23 {7 0,200 ﬁﬂ’_}"’ii} @ I 0 1000 2000 3000 4000 5000 6000 7000 8000

Bpk"2 [(mT)*2]

Fine grain EP
defect causing
quench 19 MV/m.

Cavity by
experience vendor

R.L. Geng, 7/25/2011 SRF2011 Hot Topic Discussion 8



300 - T T 15
el I P Temperature map "
N @t o (b) )
F . 2 efferSon La
Bottom Cell " " o
[Equator weld seam
Equator weld seam s B . 5 o
a-| =N 0 8
* z = g
7 = . 5
N A — ®
g 21 =
g 521 Cell #7 _0.000 S) g
4| Equator weld seam g 3 . ';
Top Cell 3] s &
2
i 50
T R
0 2 4 6 5 1012 14 16 18 20 22 24 26 28 30 32

Azimuth

000 4000 5000
BpkA2 [(mT)"2]

Fine grain EP
defect causing
Quench 20 MV/m.

Cavity by then
new vendor

(@)

R.L. Geng, 7/25/2011 SRF2011 Hot Topic Discussion 9



'-”'l: Fine.grain EP defect causing Quench 15 MV/m. .cl’ef,f./e?son Lab
Cavity by then new vendor

Temperature map 700 T T T .
N 11 -0.500 7/ ]
(@) ] Cell #4 soo | (b) Y, :
Bottom Cel P
=5 s soo |- // .
= Equator EBW seam 0250 = = - ]
# Z E " 1
T = 400 |- A ]
z . < - ]
® i .
E Cell #5 —, oo | o ]
B 5- -0,000 £ / ]
= - ]
4 g | 2 200 | 7 -
Top Cell 3] g Equator EBW seam P ]
3 100 |- //‘/ .
2 ’/‘v. 4
. I I l } -
| 1 1 1 1 1 1 1 il I /) 1 1 I 1l 1 o L L L L
0 2 4 & & 1012 14 16 18 20 22 24 26 28 30 32 5 006 2660 P 2606 665

Azimuth

Bpktr2 [(MT)~2]

R.L. Geng, 7/25/2011 SRF2011 Hot Topic Discussion 10



,',I,‘: Large grain BCP 4eff;20n Lab

R.L. Geng, 7/25/2011 SRF2011 Hot Topic Discussion




Fine grain BCP (IA15, cavity built for CEBAF project in the 80’s) J,effzgon Lab
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Type | Defect

* Sub-mm sized geometrical defect at or near
EBW joint
— Independent of manufacturer
* Experienced or new

— Independent of surface processing
* BCPor EP

— Independent of material

* Fine-grain or large-grain
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Sources of Type | Defect

e Fabrication (Electron Beam Welding)

— Surface defects
* Optical inspection
* Mechanical polishing
— Under-surface defects
* Pocket/porosity

 Ultrasonic/X-ray inspection
* Re-melting

e Material?
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* Quench is primarily a magnetic field effect
— High magnetic field region (arrow) in cavity is critical
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Facility for Rare Isotope Beams (FRIB)
Four cavity types, total 350 cavities
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Sources of Type Il Defect

* Nature is not clear
— Size is probably sub-micron

— Probably has to do with surface composition
irregularity

— Probably has to do with processing
— Probably has to do with material inhomogeneity
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Observation

 Type | defect is an issue of common interest
— for B=1 elliptical cavities (ILC)
— for B<1 elliptical cavities (Px, ESS)
— for B<1 cavities HWR, QWR cavities (FRIB)

* Quench study in elliptical cavities (for ILC)
improved understanding of type | defect

 Quench study in f<1 QWR, HWR, spoke?
* Fabrication improvement is needec

— Fabrication is and will be done in industry
— Feedback between lab and industry
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Observation (continued)

* Type Il defect is a unique challenge for very
high gradient application such as ILC

* Deeper understanding requires high-
resolution localization of quench location and
microscopic surface material studies of the
guench site

* Understanding is necessary toward the
ultimate gradient determined by the RF
critical field
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Additional Slides
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