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1. Wormholes in spacetime
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2. NEC violation

Clearest example – Morris–Thorne wormhole:

traversable throat requires exotic matter:

Morris M. S., Thorne K. S./Am. J. Phys./1988



3. Dark energy and exotic matter
ΛCDM: Λ – cosmological constant

Alternatively one can assume a dynamic dark energy with EoS

Caroll et al./Phys.Rev.D/2003

which is equivalent to the field with EoS p=-ρ



4. DESI DR1/DR2
DESI Collaboration/JCAP/2025
Giarè et.al/Phys.Dark Univ./2025

*Moiseev, Sazhina//JETP 2025. – 168



5. Model independent wormhole search strategy

Dai, Stojkovic/Phys.Rev.D/2020 and other



6. Dormant black hole binaries with luminous companions (dBH-LC)

Li et al./A&A/2026



7. Preliminary
estimates

Moiseev, Sazhina//JETP 2025. – 167.

accuracy threshold for galactic center

for Gaia BH systems ~5m/s / Δt



8. Velocity perturbations



9. Line-of-sight velocity



10. Radial velocity perturbations simulated for Gaia BH1 



11. Perturbation template



11. Perturbation template



12. SNR
Allen et al./Phys.Rev.D/2012



13. Model response 



14. Discrete observations



15. Observational strategy



16. LS periodogram 
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17. Abbe–Lafler–Kinman statistic 
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18. Spectral and non-parametric analysis 



19. Results 
1. A method for detecting traversable wormholes in wide binary systems via anomalous 

perturbations in the radial velocity of the companion star has been developed; an analytical 
expression for the perturbation amplitude has been derived, a signal template has been 
constructed, and a detection statistic based on the matched filtering method has been 
developed.

2. Numerical simulations of 500 synthetic systems demonstrate that, for a radial-velocity 
measurement precision of ∼ 1.5 km/s, the effect can be detected over an observational 
baseline of 30–40 years; the LS spectrum and the ALC statistic serve as independent 
verification tools and reduce the required observation time to ∼ 15 years.

3. A concrete observational program has been substantiated and formulated: monitoring of 
dBH-LC systems with a cadence of ∼ 80–100 radial-velocity measurements per year.
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