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TTC meeting (2014/12 8 ) Alex Melnychuk [Update on N doping at Fermilabd& Y

One cryomodule milestone — avg Q (2K, 16 MV/m)~3.75e10,
avg quench field ~22 MV/m
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Best N doping recipe so far (high Q and highest gradients achieved on nine cells) is

the one known as “Fermilab 2/6”: 800C 3 hrs in HV, then 2 min @ 800C with ~ 25
mTorr N2, then 6 min @ 800C in HV + 5 microns EP
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What does N treatment do? N depth profiles by SIMS
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Post bake EP ideal target: High Q with higher gradients

window studies at FNAL

0.7 . .
Nitrogen — 10 min @ 20 mTorr —— 20 min + 30 min @ 10 mTorr
concentration = 2min + 6 min @ 20 mTorr == 20 min + 30 min @ 40 mTorr
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« Final recipe needs to be in the green window to obtain high Q with the higher quench fields

Depth, gm

» Fermilab recipe already good enough for LCLS specs

«  With more work we may do even better
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N-dope: parameter 1 (FNAL)

800deg, 3h +
3.3Pa N-dope, 2min +
800deg, 6min
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2014/7 EP-1
2014/7 Anneal
2014/8 EP-2(1)
2014/9/4 VT(1)
2015/1 EP-2(2)
2015/1/22 VT(2)
2015/2/9 N-dope(1)
2015/2/17 EP-2(3)
2015/2/25 VT(3)
2015/3/10 EP-2(4)
2015/3/18 VT(4)

100um
750deg, 3h
20um EP-2, PR, Assembly, Baking(140deg, 48hours)

20um EP-2, PR, Assembly, Baking(140deg, 48hours)
Confirm Eacc and Qo

800deg, 3h + 3.3Pa N-dope, 2min + 800deg, 6min
5um EP-2, HPR, Assembly

10um EP-2, PR, Assembly, Baking(140deg, 48hours)
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N-dope: parameter 2(Cornell)

800deg, 3h +
5.5Pa N-dope, 20min +
800deg, 30min
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800deg, 3h + 3.3Pa N-dope, 2min + 800deg, 6min
5um EP-2, HPR, Assembly

10um EP-2, PR, Assembly, Baking(140deg, 48hours)

800deg, 3h + 5.5Pa N-dope, 20min + 800deg, 30min
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10um EP-2, PR, Assembly, Baking(140deg, 48hours)
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10um EP-2, PR, Assembly, Baking(140deg, 48hours)
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N-dope: parameter 3

800deg, 3h +
2.7Pa N-dope, 20min +
800deg, 30min
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