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Motivation
Why lower T_.?
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Why Hafnium?

Elemental superconductor — ease of fabrication
Bulk T.=128mK



Hf film characterization

Resistivity:
~80 uQ cm

Surface inductance:
~40pH/LJ@50nm

~18pH/LJ@125nm Measured T, :

440mK to 480mK
RRR: Depends on the film compressive
~1 4 stress

Jonathon Hunacek’s talk today at 6:20pm
a: “Design and Status of TIME, a mm-wavelength
spectrometer array for [ClI] intensity mapping”

~95%



Wafer Side (mm)

Uniformity of Hf film

Sheet resistance (ohm/sq), Hf film / Ox Si, actual measurements in red
#B161222, 1.2 min =50 nm, 500 Watts/ 150 mm target, 2.5 mT

Wafer Flat (mm)

Courtesy Bruce Bumble

Szypryt+ 2016
PtSi

% Variation in Sheet Resistance from Center
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Paul Szypryt’s talk: Friday 9:20am
“The DARKNESS array: A 10,000
pixel PtSi MKID array”






Test Mask Layout

~200umx=200um

Giulia Collura UCSB LTD17



Resonator characterization
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Temperature sweep
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Optical Pulses and
Quasiparticle Lifetime

Resonator 1
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Energy resolution

Hafnium

Channel 1
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Hafnium MKIDs:
Conclusions and Future work

Summary:

Kinetic inductance fraction ~95%

Resistivity ~80uQ cm

Uniformity ~5% on a 3” wafer

Noise is comparable to PtSi and TiN lumped element resonators
Qi~100,000

Quasiparticle lifetime ~30us

R~8.9 at 808nm

Next steps:

Reducing T.:
 higher sputtering pressure and/or lower sputtering rate to reduce stress
« annealing

Improving uniformity of sputtered film

Improve heat sinking and build a box in a box setup

Optimize film thickness



