Supplementary materials

Experimental set-up for low-frequency noise measurements

Noise characteristics were measured in frequency range from 10 Hz to 20 kHz and lattice temperature
ranging from 77 K to 300 K at forward and backward bias. The measuring system comprises of low-noise
amplifier, filter system and analog-to-digital converter (National Instruments™ PCI 6115 board) (Fig. 1) [1].
The voltage noise measurements were performed in a constant current mode (the load resistance was at least
30-50 times higher than the resistance of the sample).
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Figure 1. The noise measurement circuit: S is the investigated bow-tie
detector; Ru denotes the load resistor; Re is the reference resistor;
LNA stands for the low-noise amplifier; ADC labels the analog-to-
digital converter (National InstrumentsTM PCI 6115 board); PC is the
personal computer; Osc. shows the oscilloscope; Cr. indicates the
cryostat (DN 7704); and V denotes the voltmeter.

The noise signal was processed with a computer-based tast Fourier transtorm signal analyzer. The voltage
fluctuation spectral density was evaluated by comparison with thermal noise of the reference resistor [2] as
follows:
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where <V? >, <V?> and <V}

ot > are respectively the sample, measurement system including sample

thermal noise, and the reference resistor thermal noise variances in the narrow frequency band A4f"; To is the
absolute temperature of the reference resistor; k is the Boltzmann’s constant. The noise measurements were
performed in a specially shielded room (Faraday cage) in order to avoid the interfering effects from electrical

network and communication systems.
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