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Superconducting strip cdetector SSD
Supercurrent-assisted formation of normal-region (hot spot)
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ng Ns Area Filling Linewidth Thickness Tice Tiall
um2  factor nm nm (ps) (ps)

Nb Parallel 39,5 200x200 80%

blocks  parallel filling linewidth 1,

ns

Nb Parallel 50% 1000 600
Nb Parallel 50% 1000 520

factor nm ps

Max hot spot radius (nm)

NbN/MgO

2x2 mm?
56 blocks of
20 parallel striplines

Amplitude (mV)

NbN strip-lines
50 nm thick,

Time-of—lf[ig_ht (us)
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Mag= 187X WD = 9.9 mm
SE2 EHT = 5.00 kV



Study of current distrioution in a1 parallel SSD

Device For I,/ Ic > 80 % the device latches
output pulse (cascade triggering?)

A. Casaburi et al, APL 103, 013503 (2013)
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The strip-line generates only one pulse and then becomes insensitive to further laser pulses
unless bias current is reset or several strips are switched.

From this observation we deduce:

* The strips recover the superconducting state but not the initial bias current




Count rate In tne different strios

The laser pulses were scanned transversally across the strips with 1
um step size. On each point 1000 laser pulses were delivered and
between successive pulses the bias current is reset.
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The count rate decreases from the outer strip-lines to the inner ones in a symmetric
way
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The maximum pulse amplitude A, decreases from the outer strip-lines toward the
inner ones in a symmetric way (a much smaller variation is observed within each




e Calculated j;/ j* %
m Measured Ai / A*

From the fit: a=0.239 £ 0.002

A =102 * 0.2 pm
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Stripline-i



Parzllel SSD in sing.
Conclusions
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Using nano-optical techniques we have investigated the physics of a parallel

superconducting strip detector (SSD) operating in the single strip-switch regime by
observing the current distribution

The strips recover the superconducting state but not the initial bias current becoming
insensitive to further events unless bias current is reset or several strips are switched

Current distribution after biasing is symmetric and not uniform to exclude the self induced
magnetic field. After each detection event the current distribution should change to sustain
the zero current in the fired strip and exclude magnetic field

This study represents an important step forward in the development of next generation

parallel configuration designs with large active areas. This is relevant to both SSDs for
TOF-MS and to the SNSPDs for infrared single-photon detection.



