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[A. Gurevich, SRFmaterial workshop, FNAL, May2007]
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Material Tc (K) HG(U) Hc1 (U) ch(o) )‘-(D)
[T] [T] [T] [nm]
Pb 7.2 0.08 na na 48
Nb 9.2 0.2 0.17 04 40
Nb.Sn 18 0.54 0.05 30 85
NbN 16.2 | 0.23 0.02 15 200
MgB, 40 0.43 0.03 3.5 140
YBCO,, 93 1.4 0.01 |..100 . 150
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Very weak dissipation
atH <H_ (Q=10"%-10")
Q drop due to vortex
dissipationat H> H_,

Nb has the highest lower
critical field H_,
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47 &

Thermodynamic critical
field H_(surface barrier for
vortices disappears)
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C. P. Bean and J. D. Livingston, Phys. Rev. Lett. 12, 14 (1964)



G-L theory is only valid in the vicinity of T_. -
AtT<<T,,H, #0.75 H_ (this was obtained from G-L equations)

Solving Eilenberger’s equation which is applicable to any T gives
Max.H, =0.845H. @ T/T, = 0.06 [1]
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Nb,Sn&MgB,

| l |
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[1] G. Catelani, J. Sethna, PRB 78 (2008) 2245089.
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Multi-layer thin film concept
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Vortex avalanche
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J. |. Vestgarden et al., Physica C 479 (2012) 92-94
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A. Gurevich, Appl. Phys. Lett. 88, 012511 (2006)
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T. Kubo, Y. Iwashita, and T. Saeki, Appl. Phys. Lett. 104, 032603 (2014)
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Higher-TSC: NbN,
Nb,Sn, etc

[1] A. Gurevich, APL 88 (2006) 012511

A. Gurevich,
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SRF Materials Workshop,
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C.Z. Antoine et al., Appl. Phys. Lett. 102, 102603 (2013)
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Accelerator cavities' operating range
70 . _—~ (NbNqsmy/ MgO(14nm)4/Nb*

T~ NbNesun/MgO14mmy/Nb*

Ny

Nb*
(Magnetron sputtered Nb film)
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[1] ki Mueller et al.
EPAC1996.

[2] M. Peiniger et al.
SRF1987.
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T. Tajima

Nb.Sn
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: S. Posen(Cornell) LINAC14
(&) Cornell University Potential of Nb;Sn

Increase in Q, '7_4.2 KI/ Mok = |3-5:
via N-doping simpler cryoplant

Niobium Nb,Sn
Critical Temperature T_ 9 K 18 K

at 4.2 K 6 x 108
Q,

6 x 1010
Q,at 2.0K 4-8 x 101° Tye+al0 & : >1012
] ‘_,..--'-_'_'--..,_‘
Max. gradient E___ (theory) 50 MV/m 100 MV/

Approximate E___and Q, given for 1.3 GHz TeSLA or 1.5 GHz CEBAF cavities with R, .l‘ualf

Nb,SnDHRT v ILIL, Hal'f.ﬂ? # of
4. 2KTHRZHEER M AT E. cavities to

100MV/m THNR 25 1E B HV A BE reach energy?



O Comell University Cornell Coating Chamber EREEEiSa il ENASs

Copper transition weld
from stainless to Nb

Nb Witness
Samples

Nucleation
Agent: SnCl,



Coated Cavity S. Posen(Cornell) LINAC14

After Coating
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@ Cornell University Second Cavity: 6 h Anneal S. Posen(Cornell) LINAC14
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1.3 GHz single cell Cornell ERL shape
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ﬁﬁ)l Cornell University 42 K ComparISOn Cuwes osen(Cornell)

A2KD IR B BT —RE LR L TH S,

1.3-1.5 GHz single cell elliptical cavities
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O NbSSn, U. Wuppertal, 4.2 K
B Nb, 4.2 K
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