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Superconducting detectors operated at temperatures below 1K have demonstrated excellent energy resolution (microcalorimeters) and may enable high temporal
resolution and large solid angles of detection with massively multiplexed arrays (microwave kinetic inductance detectors, MKIDs). We have begun a program to
deploy each of these technologies at ANL in support of the APS user community. This collaborative effort includes a leader in the MKID field and leverages an

ongoing and successful ANL development program in superconducting Transition Edge Sensors. Our poster focuses on development efforts in MKID technology, for
which access to CNM capabilities have been invaluable.

} MKID Overview }
ﬁl’ he detection scheme employs the monotonic relation between the kinetic surface inductance L of a superconductor and the density of \
quasiparticles generated by photon absorption, n.

« We are beginning to develop X-ray MKID pixels. The ultimate goal is deployment of a fast, sensitive, X-ray spectroscopic camera in support of
world-class user science at the APS, as well as other light sources.

» ~1000cps per pixel, overall count rate of 1Mcps
* Energy resolution: ~12eV at 5.9keV

* Because MKIDs employ a simple, passive multiplexing scheme, there is a clear path forward from single pixel development to the deployment of
arrays of >10,000 pixels. This is not true for the principal competing technologies.

* The major fabrication challenges are: 1) to obtain clean interfaces between the absorber and resonator layers, and 2) to fabricate thick absorbey

} MKID Operation and Design }
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} Results & Future Work }
Results: . ) ) . i
R + Technical challenges do exist at several locations: F“‘“'?NWSO,”; Eép"?'e BI'I'Ab”"V SUPefF?]ng}l]{CIOfLS. f°;gg78::b’\:r
«MKID fabrication at ANL-CNM has begun. >R tor/absorber interf (e.9., W-Si, Au-Sn in collaboration with Chian Liu, )
Initial It ) esonator/absorber interface Materfal |Atomic | Tramition [ Theoretical Energy | Attenuation Length at |
«Initial results are encouraging. . . | Number | Temperature Krsalution af 6 kel eV
ging » Quantum efficiency (relating to the absorber | |z | | !
uality and thickness) Lead I |72 Kelvin ISV 186 ym
a y Tastalin |7 |45 Kelvin v 179 ymi
) Today: ANL-Fabricated Al/Sn MKID » Fill factor of the absorber (e.g., mushroom L 10 Ha Kbt J260 ym

Indinm 149 34 Kehv 277
Test Structures absorbers) e (7 reia i1 =

(Mo wa ° 'J:._l;rh'lll | J -:-\.J.J- jum

_l Puitaniin _“u &6 Kelvin | 10T eV _l 18 jum

Properties of candidate absorber materials.

Future Work: Membrane-suspended MKID Design
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Polyimide/Nb stencil. The Al resonator layer
is visible under the Poly/Nb stencil. The tin
deposition and liftoff have yet to be done.
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