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A. The Immersion Cell

At 2.2K 4He phase-transitions to super-fluid

- No temperature gradient (good)
- No viscosity (bad)

Brass foilSealing lever

Silver tail



  

C. Measurement Lines

Replace coaxial wires with flat-band wires

Applies 
500N

NASA Technical Memorandum 110429



  

III. Quantum Dot Thermometry

Phys. Rev. Lett. 119, 176807

GaAs/AlGaAs heterostructure 2DEG 
depleted to the last dot

Quantum dot thermometry:

i. conduction through the dot in a 
single level

ii. tunnel coupling broadening

iii. small source-drain bias

=> Small dot, low occupation number



  

S1. Standard DC Measurement. T
e
=13.0mK

ETH In-house IV Converter
8nV/√Hz @ 33Hz input noise

BasPI IV Converter
2nV/√Hz @ 10Hz input noise



  

S2. Improve filtering. T
e
=11.2mK (Underwhelming step)

DAC output filter from 4ms to 22ms

It’s important to keep V
0
 constant



  

S3. Replace IV Converter. T
e
=9.49mK

Johnson noise of 1MΩ is 1nV/√Hz @ 10mK

Thermal stablization

Rev. Sci. Instrum.88, 085106 (2017)



  

S3. Replace IV Converter. T
e
=9.49mK

Fast measurements when 1/f is present

Standard deviation vs. Standard error



  

S4. Fill the immersion cell. T
e
=8.20mK

Imperfect thermalization at 40mKS6. Pulse-tube off. T
e
=6.74mK

S5. Faster measurements. T
e
=7.45mK
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