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Experimental: F/Ba Trajectory

Heat treatments to explore various F/Ba trajectories
Parameters:
1 atm. 100ppm O2/N2
3 SLM Flow
2 Hours at Tmax

~20ºC

760ºC

Furnace Cool

ttotal

22 Torr 
P(H2O)

E,FE,F: 0.3 Torr P(H2O)
G,H: 4.0 Torr P(H2O)
II,J: 22.0 Torr P(H2O)

Dry gas

25ºC/m

~5 min 10 min
@ Tmax

100 min
@ Tmax
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Trajectory vs. Jc relationship
Tmax = 760ºC, 25ºC/min ramp. 100ppm O2/N2

d (nm)d (nm) P(HP(H22O) (Torr)O) (Torr) Max. JMax. Jc c 
((MA/cm2)

Avg. JAvg. Jcc
((MA/cm2) nn

(G)(G) 750 0.1 0.79 0.24 6

(H) 370 0.4 1.44 0.53 4

(E)(E)

(F)

(I)(I) 830 22.2 1.46 1.39 3

(J)

740

340

360

3

6

6

1.03

0.66

2.35

5.1 1.47

5.3 1.97

22.2 3.15
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F/Ba Trajectory- Jc relationship

F-rich partial melt

BaF2-Ba(OH)2 partial melt 
@0.67atm PH2O (NIST)
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Experimental: BaCeO3 Quantification

Selectively etch YBCO, analyze etchant and substrate
Etch

React

•Samples taken from Jc tests
•100 ppm O2 / N2, 3 SLM
•Tmax, sample thickness varied

•pH 3 HNO3 in water
•Removes YBCO, not BaCeO3

Analyze Substrate

hν e-

XPS or Raman
•Small spot size (400-700mm)
•Used to check for Ba “islands”

hν
hν

XRD and XRF
•Verify presence of BaCeO3
•Secondary wide-area est. of 
Ba content

Analyze Etchant
ICP

•Bulk quantitative measure 
of residual Ba
•Assume “missing” Ba is in 
BaCeO3
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BaCeO3 Quantification

Nitrate-based MOD-derived 
CeO2 cap layers used
Etches identified

NH4OH / H2O2 for Ag removal
• Slight YBCO deterioration (Cu 

loss)
pH 3.25 HNO3 for selective YBCO 
removal
Etchants from steps 1 and 2 are 
combined before ICP

XRD indicates only CeO2, 
BaCeO3 on stripped substrate 25 30 35 40 45
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