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New interactions are usually be mapped to 
yukawa type potential (scaled to Newtonian 
gravity)



Short range interaction experiments 
in the Gratta group at Stanford
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What we know for sure is that there is 
not a lack of models for new 
interactions!

Gratta et al. PRD 102 

(2020)



A special nuclear transition: its 
recoilless!

Mössbauer, Z. Naturforsch. 14A, 211 

(1959) Pound and Rebka, PRL 4 

(1960)



The line is so narrow that adding 1mm/s 
puts it out of resonance!



The Mossbauer effect was used to measure

“The apparent weight of photons”

Pound and Rebka, PRL 4 

(1960)





The true spectrum is more complicated!



The energy sensitivity depends on 
contrast, linewidth and photon rate



But how are we actually going to probe 
short range interactions?



epix10ka xray camera form 
SLAC

Nishimura et al., AIP Conf. Proc.,1741 

(2016).



Fe57 is expensive so we made our own 
evaporator







• Temperature

• Casimir

• Magnetic

• Pressure

Across the size of the sample 

(2iches)!





We use graphene sheets to attenuate 
possible surface stress form lattice 
mismatch



…and the gold is deposited on half of the 
sample







Temperature difference is stabilized 
to less than 0.2 mK!









We measure at 2 fixed points

Pound and Rebka, PRL 4 

(1960)



Varying the amplitude we scan the 
velocity



for sensitivity calibration we inject a 
signal of 1 nm/s (1e-13 ev)



The energy sensitivity depends on 
contrast, linewidth and rate



the reach in parameter space depends 
on sensitivity, geometry and model
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Coupling of a nuclear resonance to a 
surface acoustic wave

Nazeeri et al. PRL 136 18 (2026)
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a voltage signal drives (surface 
acoustic) waves on the surface of 
a solid









The line is so narrow that adding 1mm/s 
puts it out of resonance!




