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Introduction

» Nb/Mo bilayers with varying dny, and dy,

» Film production and characterization shown in poster by J.
Veldhorst (LA 21)

» Here we look at the inductive critical currents.

P.R. Broussard, J. Veldhorst Inductive Critical Currents in Nb/Mo bilayers



Film Growth

Nb/Mo bilayers grown by magnetron sputtering

| Substrate stage |

Shutters controlled Base pressure

by computer <2x10-7 Torr
Deposition rates Argon sputter
~ 10 nm/min pressure = 2mTorr

Molybdénum
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» dnp=30 nm, dyio varied from 10-50 nm
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» dnp=30 nm, dyio varied from 10-50 nm
> drvio=20 nm, dyp, varied from 30-90 nm
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X-ray Characterization

Layers show close packed growth
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Inductive Critical Currents

Based on work by Claassen et al., RSl 62, 996(1991)

_ Lock-in amplifier Transconductance
amplifier
Drive at 1 kHz ——

Detect at 3 kHz

Film with coil at low temp
254 turns, 6.1 mm outer diameter

—

Sample mounted on OFHC platform
Cryo-cooled
Thermometer: Si diode
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Inductive Critical Currents
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Inductive Critical Currents
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Inductive Critical Currents

4 Nb/Mo (80 nm/20 nm) at T=7.10 K
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Definition of Critical Current

Define via linear offset (Claassen, 1991)

3f amplitude (V)
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Extraction of Results

» Conversion of coil current to critical current (K =7 x 10*
-1
m~*.
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Extraction of Results

» Conversion of coil current to critical current (K =7 x 10*
-1
m~*.

» Fitting J- vs. T indicates Ginzburg-Landau behavior
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Temperature Dependence

Nb-Mo Bilayer (3@nm/10@nm)
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Extraction of Results

» Conversion of coil current to critical current (K = 7 x 10*
m~1).

» Fitting J. vs. T indicates Ginzburg-Landau behavior

» Fitting with J.(0)(1 — t)3/2 and extract both T, and J.(0)
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Extraction of Results

v

Conversion of coil current to critical current (K =7 x 10*
m~1).

Fitting J. vs. T indicates Ginzburg-Landau behavior
Fitting with J.(0)(1 — t)3/2 and extract both T, and J.(0)
Look at results for varying both dnp, and dyg,

v

v

v
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Dependence on dyy,

Varying Nb thickness
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Dependence on dyy,
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Variation in J,

» Possibly due to variations in resistivity?
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Variation in J.(0) 7

» Possibly due to variations in resistivity?

> J(0) < (po)~Y/? (Geers et al. Phys. Rev. B 64, 094506
(2001)
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Field Dependence

Field applied L to layers
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Weak link dependence?

Nb/Mo Bilayer (30 nm/50 nm)
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Conclusions

» Strong dependence of J. on resistivity
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Conclusions

» Strong dependence of J. on resistivity

> Issues with film growth
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Conclusions

» Strong dependence of J. on resistivity
> Issues with film growth

» Field dependence looks like weak link

P.R. Broussard, J. Veldhorst Inductive Critical Currents in Nb/Mo bilayers



Conclusions

v

Strong dependence of J. on resistivity

v

Issues with film growth

v

Field dependence looks like weak link

v

Future work: Film quality
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