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Fig. 5. IF conversionef ciency of HEB C with bandwidth above and below the
transition of the suppressed contact pads. The contact pads in this sample had a
T =4 4K.

from the same cooldown [Fig. 5]. These results were obtained
by heterodyne mixing at 20 GHz following the techniques de-
scribed in [15] and [16], [17]. We used wirebonds, however, in-
stead of a ip-chip process to connect the device. The larger
conversion ef ciency (for T = 2.0 K) can be explained by the
increase of conversion ef ciency as the bath temperature is low-
ered to Ty, = T 2 [15]. There is an observed increase of
~15% of the IF bandwidth when the contact pads are normal,
at T = 4. K. The reduced bandwidth at T = 2.0 K is partly
due to hot electrons at energies less than the gap of the con-
tact pads that cannot easily diffuse off the nearly normal bridge.
This increases the thermal response time and thus reduces the IF
bandwidth. At 4.6 K, the gap in the contacts is zero and all the
hot electrons are able to leave the bridge rapidly. A larger effect,
however, is likely the effective reduction in bridge length from
the proximitized normal ends of the bridge. The bandwidth, to
the authors’ knowledge, has not previously been observed to ex-
hibit any temperature dependence in a diffusion-cooled device.
While this effect is intriguing and large bandwidths are desir-
able, a two GHz IF bandwidth can readily be achieved by re-
ducing the bridge length to 250 nm [16], [17].

IV. SUMMARY AND FUTURE PLANS

A novel, robust, high-yield fabrication process to produce
high quality superconducting hot electron bolometers was de-
veloped and described in detail. The simplicity of process marks
a major improvement over previous work. Furthermore, the nec-
essary optimizations to make high quality HEBs were described
together with a straightforward dc screening test, measurement
of R(T) to observe a foot structure as in Fig. 3. The bandwidth
of the devices was also investigated above and below the pad
transition and found to vary by ~15% for 400 nm long bridges.

In the future, we seek to reduce further the T of the contact
pads, thereby allowing us to operate at 2 K and maximize both

conversionef ciency and bandwidth. We also plan to investigate
the mixer noise and conversion ef ciency at 345 and 8§10 GHz
in measurements at the University of Arizona.
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