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S1. Characteristic 1V Behaviour of Ge,Sh,Tes Filled With Increasing Gap Width

Here the current-voltage characteristics of the GST-filled nanogap are explored. The width of
the nanogap is controlled by dose modulation during EBL in order to achieve nanogaps
between 50nm and 90nm. For nanogaps which are patterned with a high dose, the gap is
closed and displays 3-4 orders of magnitude higher electrical conductivity as compared to
nanogaps with 50nm GST. We find that for gaps between 50nm and 90nm the resistance

increases with width, spanning the 250 kQ to 100 MQ range.
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Fig. S1. IV characteristics of devices between 50nm and 90nm in the amorhous state.
(A) Positive polarity current trends on a semilog scale for six different nanogaps. A closed
nanogap displays four orders of magnitude higher conductivity (B) The resistance of 50nm-
90nm gaps ranges from 250kQ to 100MQ.
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S2. Device Transmission Spectra for Amorphous and Crystalline Ge,Sb,Tes

The optical transmission of fabricated devices is tested as a function of wavelength. Input-
output grating couplers are designed for peak transmission at 1590nm such as to achieve high
contrast and maintain compatibility with our lasers. As deposited amorphous devices are
found to have a transmission of 12% scaled with respect to plain waveguides on chip. Placing
the devices on a hotplate for 5minutes at 250°C to induce crystallisation, causes the

transmission to be reduced by 4%.
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Fig. S2. Optical transmission spectra of a typical device. A) Semi-log plot of the
transmission spectra with peak transmission at 1590nm for a plain waveguide used for
calibration as well as a device in the amorphous and crystalline states B) Linear plot of the
transmission spectra. The as deposited device is found to have a transmission of 12% whereas
the transmission in the crystalline state reduces to 9%.
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S3. Device Optical Micrographs

The general chip outline for the fabricated devices is shown in figure S3 A. For static
measurements, the devices were measured before and after switching on a hotplate. In order
to account for variabilities in the power coupled to the devices when re-aligning the off-chip

optical fibres to the grating couplers on-chip, a plain waveguide located at the boarder of each

row of the chip was used for normalisation.
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Fig. S3. Optical micrographs of fabricated arrays of devices. (A) Arrays of devices
fabricated including a calibration device at the boarder of each row on the chip. (B) Optical
micrograph of a typical device.
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S4. 3D FDTD Simulation of in Plan View

Here we show the electric field distribution of a section along the centre of the nanogap. The
field in the nanogap for the case of amorphous GST shows a small attenuation with a loss of 5
dB/um whereas for the case of crystalline GST the attenuation of the mode increases to 88

dB/um.
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Fig. S4. FDTD simulation of a top-view section of the device. (A) Electric field
distribution for amorphous GST (B) Electric field distribution for the case of crystalline GST



