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We have been developing superconducting transition-edge sensor (TES) microcalorimeters for a variety of
potential astrophysics missions, including Athena. The X-ray Integral Field Unit (X-IFU) instrument on this
mission includes a high density pixel array on a 0.275 mm pitch. This configuration induces electrical and
thermal cross-talk between near-by pixels which need to be assessed. Themission requires a level of electrical
cross-talk amplitude lower than 0.005 and thermal cross-talk amplitude lower than 1e-3 (first neighbor), 4e-4
(diagonal neighbor) and 8e-5 (second neighbor). In this workwe describemodels andmeasurements of thermal
cross-talk in several TES arrays of different geometries. This includes studying the impact of variations in
muntin width between pixels as well as geometric variations in the TES.

We have determined the thermal cross-talk levels between two pixels in various geometries by measuring
the receiver TES signal triggered by 6 keV X-rays on the source TES. In order to remove the system wide
electrical cross-talk from the experimental set-up, the receiver TES is measured twice, once with a positive
source TES bias and once with a negative source bias. These signals are averaged over thousands of X-ray
events. By comparing the cross-talk signal to the amplitude of a 6 keV pulse on the receiver TES we can
determine the cross-talk fraction. Our initial measurements in recent arrays with back-side heat-sinking have
shown a cross-talk fraction of 3e-4 for the first neighbor and 7e-6 for the second neighbor, a factor 3 and
10 lower than measurements on previous arrays and significantly lower than the X-IFU thermal cross-talk
requirements. We have developed a 2D thermal model for the different geometries that can be used to predict
thermal behavior of large scale arrays. We have compared the thermal cross-talk measure to that predicted
by our 2-D thermal model.
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