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Abstract

We present developments in the simulation of Transition-Edge Sensor (TES) microcalorimeters under AC bias for the purpose of detector studies. The presented model extends
the TES differential equation system by describing the TES as a resistively shunted junction, using the Josephson equations instead of a parametrized resistance. To demonstrate
the performance of this model, we compare simulated and measured |V curves of a pixel characterized for the Athena X-ray Integrated Field Unit (X-IFU) and showcase the signal
generated by a simulated X-ray pulse.
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AC Behavior

IV Curve

First order test:

e use existing IV curve of modeled pixel as starting points to a simulation
e compare stable points reached in simulation with measured IV curve at same bias voltage
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Figure 2: Behavior of the RSJ system during a single period of a 1 MHz pixel. 150 200 250 300 390 400

(a) Current | (blue) and I, from Eq. 1 (red) alongside = /~(T) (red dashed lines) vV Vi
11| < 1c(T) 11 > 1c(T)
o \1es very small, as [, =~ —/ e \'7es much larger, drives @ X—rag Pulses
o TES effectively supercon- e Creates effective TES re-
ducting sistance e Simulate X-ray pulses via setting Fyht tn Eq. 6 (Here: Instant absorption of full photon energy)
e No Joule heating e Pulses of Joule heating - V :
8 - _

I [pA]

Figure 4: Two X-ray pulses simulated for a pixel
| 1 | 1 | 1 | 1 | _ 10 keV+  biased at 50% Rp. The two panels show the
RMS current of the TES and the pulses normed

to equal peak value respectively. The pulse en-
ergies are 1keV (blue) and 10keV (red)
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