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Circuit Modelling
- Mechanical suspension systems generally simulated directly.

- Can actually map mechanical quantities to electrical ones.
- Reduces the problem to a circuit which can be solved analytically [5].

m

|C| = |m|

k

|L| = |1/k|



Mapping to a Mechanical 
Filter [5]



Direct Implementation Issues

- Thermal conductivity of steel is 
extremely poor, meaning copper 

wires/rods were used to thermally 
bypass the suspension [5].

- We had 10-11 cm in vertical height 
to fit the entire suspension. Just one 
stage was 7.7 cm long. Since more 

stages means more attenuation, 
we needed a new design.



Copper Catherine Wheel Springs

- These springs have a drastically 
smaller rest length.

- As the oscillations are also very 
small, they take up almost no 
vertical height.

- Since they’re also made out of 
copper, additional heat 
conducting wires are rendered 
unnecessary.



Mapping Springs to Cantilever Arms 



Thermal Conductivity Through the Arms 

By these estimates, even the minimum possible heat flow rate would be sufficient to 
cool the detector to the 10 mK range. We also used OFHC copper, meaning an even 

higher heat flow rate.



Suspension Performance

- 1-2 orders of magnitude of 
attenuation in desired 
frequency range (~2 kHz).

- Performance on par with 
the suspension built in the 
paper.

- Need to test in proper 
environment (at low temp. 
on fridge) to definitively say.



Outlook and Future Plans

- The suspension appears to work, though proper characterization and resonance 
identification must still be performed.

- Proper thermal characterization is still to come.

- Optimization of the material (brass screws, gold plating the copper, etc.).

…

- Detect dark matter.



Thank you!
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