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Wave-like: 𝑎 𝑡 = 𝑎0 sin Ω𝑎𝑡
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Observable effect:

Rotation of linear

polarisation!
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Detector design

Tabletop demonstration:
− 𝟐𝟎𝟎kW intra-cavity power

to enhance signal
− 𝟓m baseline to increase

interaction time
− vacuum system 
− 𝟔𝐦𝐨𝐧𝐭𝐡𝐬 integration time for

larger signal-to-noise ratio
− squeezed light to reduce

quantum noise by up to 10dB
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Status and first results



5m long vacuum system!
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LIDA in the lab
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1st science run

First run

Input pump power 12W

Intra-cavity power 118kW

Measurement time 85h

Squeezing level −

Detuning 478 kHz

Published: J Heinze, et. al., PRL 123 (2024)

Peak sensitivity: 𝟏. 𝟓𝟏 × 𝟏𝟎−𝟏𝟎 GeV−𝟏

Avg sensitivity: 𝟑. 𝟐 × 𝟏𝟎−𝟏𝟎 GeV−𝟏
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Adjusting the detuning

Looks very promising!
Install picomotors for fine-tuning!
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Proposal for GEO600
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GEO600 → DarkGEO

GEO600: close to Hanover, Germany (credit: geo600.org)

Published: J Heinze, et. al., NJP 26 (2024)
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DarkGEO prospects

First LIDA Next LIDA DarkGEO

Power (kW) 118 200 10,000

Meas time 85h 6months 1year

Squeezing (dB) − 10dB 10dB

Detuning 478 kHz 0kHz 0kHz

CAST

H1821+643 ASE

TeV axions

1st run

MWD pol

Published: J Heinze, et. al., NJP 26 (2024)
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Summary

− LIDA is a laser-interferometric detector for axions
sensitive to a rotation of linear polarisation! 

− First science run yielded very promising
results, paper submitted!

− Prospects to even probe unexplored regions in the
next observing run at lower axion masses!

− Challenge to reduce detuning shows first success!

− DarkGEO could further boost the sensitivity by
several orders of magnitude, paper in preparation!

CAST

H1821+643 ASE
TeV axions

1st run

MWD pol
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More detailed setup

EOM: electro-optic modulator, NPRO: non-planar ring oscillator, PBS: polarising beamsplitter, 
PD: photodetector, PDH: Pound-Drever-Hall, rf: radio-frequency generator
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High-power effects

At high circulating power:

If disturbed, the cavity often
changes “state” correlating with

• a reduction in circulating power,

• a distortion of the transmitted field,

• higher readout noise.
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GEO600 → DarkGEO

GEO600: close to Hanover, Germany (credit: geo600.org)

Published: J Heinze, et. al., arXiv:2401.11907 (2024)


