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SIMS NbO/Nb Depth Profile, Reactor Grade Nb,

Vacuum (1x10-7 torr) Baked vs. Unbaked Multiple Grain Analysis
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BCP 1:1:2, 100um etch, No Bake
Electro Polish, 100um etch, No Bake
BCP 1:1:2 100um etch 150C
BCP 1:1:2, 100um etchBake 100C
BCP 1:1:2 100um etch 200C
Electro Polish 100um etch 100C
Electro Polish 100um etch 200C

SIMS NbO/Nb Depth Profile, RRR Nb, 1:1:2 BCP 100um etch     
Vacuum (1x10-7 torr) Baked vs. Unbaked Multiple Grain Analysis
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RRR Nb Baked 48hrs @ 100C
RRR Nb Not Baked 
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SIMS NbO/Nb Depth Profile, Large Grain Nb, 
Vacuum (1x10-7 torr) Baked vs. Unbaked One Grain Analysis 
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EP LG No Bake Avg
EP LG Bake 48hrs @ 100C
EP LG Bake 48hrs @ 150C 
BCP LG No Bake  
BCP LG Baked 48 hrs @100C  
BCP LG Baked 48 hrs @150C  

Vacuum baked and non baked samples of niobium were analyzed using the recently installed SIMS instrument at Cornell.
Depth profile analysis of the samples of niobium indicated that with heating under vacuum the O is driven into the bulk of the 
niobium sample for multigrain analysis on both BCP and EP samples.
Reactor and High RRR niobium were analyzed to determine the effects that differing oxygen content has in conjunction with 
heating.
Single and multiple grains of niobium were analyzed to study the effects that grain boundaries have on oxygen content with heating.

High Emission Current Analysis Reactor Grade Nb Weld vs No Weld NbO/Nb Compariso
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High Emission Current SIMS Analysis RRR Nb Weld vs No Weld NbO/Nb Comparison
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Low Emission Current SIMS Analysis Reactor Nb Weld vs Non Weld  NbO/Nb Comparison

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

1

Weld Area                              Non Weld Area

N
b

O
/N

b

NbO/Nb Inside Weld Area
NbO/Nb Outside Weld Area

Low Emission Current Anaysis RRR Nb Weld vs No Weld NbO/Nb Comparison
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E-beam welded samples of niobium were analyzed using the Cornell SIMS instrumentation..
The analysis indicated that O content of the niobium was less in the superheated weld area than in the outlying non-weld areas.
SIMS analysis using both high and low energy argon sputter beams was utilized to determine any effects the analysis beam may 
have 
on results. NbO/Nb appears to be a good indicator of oxygen content. 

Multiple grain, BCP:

There is more O in Nb after bakingMultiple grain, BCP and EP, 

There is more O in Nb after baking

Single grain EP:   There is less O in Nb after baking

Single grain BCP: There is no change in O after baking

Low RRR NB

We expect less O in 
the weld area

We expect more O in 
the heat affected zone

=>NbO/Nb seems to 
be  a good indicator 

for O inside Nb

High RRR NB

We expect less O in 
the weld area

We expect more O in 
the heat affected zone

=>NbO/Nb seems to 
be  a good indicator 

for O inside Nb

Low RRR NB

Low ion current

We expect less O in 
the weld area

We expect more O in 
the heat affected zone

NbO/Nb seems to be  
a good indicator for O 

inside Nb

High RRR Nb

Low ion current

We expect less O in 
the weld area

We expect more O in 
the heat affected zone

=>NbO/Nb seems to 
be  a good indicator 

for O inside Nb


