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✓ Can be pressurized 
➢ Acoustic frequency tunable
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HeLIOS – Next Generation

Size Matters

Scalar Boson S = 0
Material Matters

Vector Boson S = 1
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HeLIOS – Next Generation

20.3 cm

11.4 cm / 4.5”

Total mass: 9.7 kg

Transducer Assembly
Aluminum

Lid
Brass

In-sealed to cell and transducer

Bucket 
Brass

0.90 liter helium capacity
n x ~1kHz [0,0,z]-modes

Coupling Mass 
Lead, 13 lbs (5.9 kg)
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9773 45 Avenue | Edmonton, AB | Canada

➢Dilution refrigerators (10mK), continuous 
0.5K / 1K systems, handcrafted in Canada

➢Founded in 2017, 25 employes

➢Vertically-integrated facility – highest quality 
standard, minimal costs and production times

➢Highly customizable solutions
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Particle velocity distribution:

Truncated Maxwell–Boltzmann
(isotropic Gaussian)
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Scalar UDM Searches
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Vector UDM Searches
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Mechanical Detection of Scalar UDM
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Scalar UDM Coupling

Modulation of Bohr radius

Isotropic strain
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HeLIOS – First Prototype
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HeLIOS Microwave Optomechanical Transducer

Microwave 
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f0 = 8.32 GHz
Qint = 1650
κint = 5.04 MHz

f0 = 4.05 GHz
Qint = 74800
κint = 340 kHz

HeLIOS Microwave Optomechanical Transducer

Microwave 
Transducer

Florian 
Schweizer
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solation
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[1] M. de Wit, G. Welker, K. Heeck, F. M. Buters et al., Rev. Sci. Instrum. 90, 015112 (2019).
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HeLIOS – First Prototype
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70–170 mbar
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HeLIOS – First Prototype

[001]
942 Hz

[005]
4682 Hz

[003]
2811 Hz

[004]
3742 Hz

15 mK
470 mbar

Undriven
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HeLIOS – First Prototype

100 mK
0–4 mbar

Undriven
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HeLIOS – Next Generation

Actuation 
Pressure

Di
sp

lac
em

en
t [

a.
u.

]

[1] Dotsenko & N. Mulders, J. Low Temp. Phys. 134, 443-446 (2004).

Superfluid valve [1]
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Rod stage
Brass

Single pendulum for x-y isolation 

Cantilever column 
Brass

4x mass-spring filter 
for z-isolation

HeLIOS – Next Generation

Ashwati Sanjay
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HeLIOS – Next Generation

Parametric Amplification 
(Thermomechanical Noise Squeezing)
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HeLIOS – Next Generation

Parametric Amplification 
(Thermomechanical Noise Squeezing)

2Ωn pump

[1]

[1] D. Rugar & P. Grütter, PRL 67, 699 (1991).
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