Perihelion precession

and deflection of light

in gravitational field of
a wormhole

V. Strokov (1), S.Repin (2)

(1) AstroSpace Center of Lebedev Physics Institute
(2) Space Research Institute of RAS

Pushchino, April 22, 2008



Wormholes

- general form of a
metrics with
spherical symmetry

(CORSINLAGORSNN - confition of wormhole existence;

- hew coordinate;



Metrics

Delta is assumed to be very small with respect
to unity.

(Kardashev, Novikov, Shatskiy, A. Reports, 50, 601, (2006), astro-
ph/0610441)



Equation of state




Hamilton-Jacobi equation




Equations of motion

We consider a wormhole with spherical symmetry, so the fourth equation is not
necessary (we consider the motion in “equatorial” plane only).



Perihelion precession

We introduce new variable r’

fnd expand the integrand into
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1/r*2 leads to systematic
secular precession of the orbit
perihelion.
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Then we expand the radial part of the
action with respect to the small
correction factor in front of 1/r*2 and
differentiate this expression with
respect to L.
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Perihelion precession

Taking into account
these relations we
find the result.

Result:
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Deflection of light

- eikonal equation

Result:

Shatskiy, A.Reports, 48, 7, (2004)



Comparison with a BH

a= (14+0)GMm

-- classical Newtonian potential;

In the classical limit the metrics
of a wormhole yields the potential,
Which looks like Newtonian;

- measured mass,



Comparison with a BH




Comparison with a BH

Perihelion precession

Deflection of light
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BbiBOADbI:

" OTnnyme B BeIMYMHE OTK/IOHEHUSA CBETA
ana KH n Y oka3sbiBaeTcd nopdaka Masioro
napaMeTpa MaHTOMHOCTMN.

" Paznnyme Mexay cMeLlleHUsaMun nepurenmng
ona KH v Y1 okasbiBaeTca cyLleCcTBEHHbIM
(okoso 15%) aaxke npyv HNYTOXXHO MaJIoOn
BeInYnHe PaHTOMHOCTW.

" CMelleHne nepurennd B NnpyuHUMNeE AaeT
elle oaAHY BO3MOXHOCTb OT/1ndnTb KH ot Y/1.

" B CosiHUEe ckopee BCero HET KpPOTOBOW HOPBLI.



