*"XA’,,
FTEBIR Comell Laboratory for
A\GY/ A Accelerator-based Sciences and Education (CLASSE)

Stoichiometric Nb,Sn In First Samples

Coated at Cornell

Sam Posen
Cornell University

Qypaes  0d ldusshion 1 1A




i maraaioncssn — V]OtIVation.— High Gradients

s 3

* Nb cavities are reaching fundamental limit
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From Akira Yamamoto’s
talk “Advances in SRF
Development for ILC”
on Monday
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 Alternative materials required to reach higher
gradients

* Nb;Sn 100 MV/m?
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by University of
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» Great potential of Nb,Sn for moderate field, high Q |
machines. Modest cyrogenic costs! ’

— ~10%% at 4.2K! ~10%! at 2K!
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« Add to Wuppertal procedure new techniques that
have increased Q and E values in Nb cavities
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« Add to Wuppertal procedure new techniques that
have increased Q and E values in Nb cavities
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« Add to Wuppertal procedure new techniques that
have increased Q and E values in Nb cavities

| 1.00E+11

100 12 14 16 18 20 22 ’ 10 15 20 25 30 35 40 45 50
E a0c (MV/m) MV/m

™ + HPR, EP, 120 degC |
ND, 1993 bake, CBP, single 4 b 211

crystal Nb
~ " 4 g » ‘ Y

- i 4 & a
February 22, 2012 ~ Sam Posen — SRF 2011, Chicago, IL, USA A“ , v _ B




neceeraor msed Sciences nd Eaucsion cassn. N@W SuUrface Preparation Technigues

“

« Add to Wuppertal procedure new techniques that
have increased Q and E values in Nb cavities
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« Add to Wuppertal procedure new techniques that
have increased Q and E values in Nb cavities
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2 square samples were coated
Coatings were characterized in various ways

Nb->blue Sn->yellow Nb3Sn -> Pink/purple
Uniform coating! No excess tin on surface!
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= Not anodized " Anodized

February 22, 2012 ¥ Sam Posen — SRF 2011, Chicago,IL, USA R/

-




-

= Not anodized [ # Anodized

February 22, 2012 4 7 Sam Posen - SRF 2011, Chicago, IL, USA



¥\ Cornell Laboratory for
k) Accelerator-based Sciences and Education (CLASSE)

Wo= Tmm EHT = 1000 kV Aperture Size = 30.00 pm
Flle Name = Square_Sample_1_03.tif Signal A=SE2

Wuppertal, 1996 =+ Cornell, 2011
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 Uniform coating!
o 24.2+0.5 atomic % Sn!

Devantay 1981 !
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Uniform coating| jncreased lattice
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Already fabricated Nb,;Sn bottom plate for Pillbox
TE cavity. Anodization, EDX, SEM show similar
results. RF testing very soon!

Next step: Mushroom TE cavity.
Designed to reach >200 mT on sample!
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* Next few months
— RF tests of samples in TE cavities

e 2012
— Coat single cell 1.3 GHz cavity

— RF tests with full cavity T-map

« Beyond

— At any locations with poor performance, cut cavity
and perform surface analysis

— Use RF performance as feedback to guide
Improvement of coating process
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