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Outline:  The Title Backwards

• The Fermilab Holometer

• The Planck Scale

• Space-time correlations

• The Search
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The Fermilab Holometer
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• A eight-year $2.5M project
• Exceeded design specifications on time and budget
• Position measurement to a fraction of the Compton 

wavelength of the Higgs Boson
• Current reconfiguration:  shear  rotation



The Fermilab Holometer (E990)
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The Fermilab Holometer (E990)
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The Fermilab Holometer (E990)
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During Construction (2012)



The Fermilab Holometer:  One Interferometer
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The Planck Scale 
(and quantum geometry)
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Hogan PR D85 (2012); Hogan+Kwon arXiv:1506.06808 (2015);
Kwon+Hogan (2014); Hogan arXiv:1509.07997 atto = 10-18



Holometer – Signal Chain
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Planck Scale:  difficult with 1 IFO
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Space-time Correlations

11



Cross Correlation  Planck Scale
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Search Result
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But wait, there’s more!

Michelson-Gale-Pearson
(1925) measured Earth’s
rotation rate.
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Single Bent Arm IFO
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arXiv:1607.03048



Conversion to Bent Arms
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Conclusions

• E990 – The Fermilab Holometer – completed 
on time and budget

• We see no evidence for quantum geometry in 
the shear measurements – to ~ 1% of lP

• Same equipment can be used for a new 
measurement

• Civil and mechanical work for the bent arm 
interferometers is finishing now

• Expect a measure of exotic quantum rotation 
in a year
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