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1. Introduction

a primary task of relativistic astrometry is determination of
light trajectories which propagate through the solar system
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• angle δ (σ, ν) = arcsin |σ × ν| is the total light deflection



2. Scheme for calculation of light trajectories

weak gravitational fields + canonical harmonic gauge
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geodesic equation for light rays
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3. Multipole decomposition of tangent vector
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• mass-multipole term of tangent vector [Kopeikin (1997)]
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• spin-multipole term of tangent vector [Kopeikin (1997)]
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• differential operation is defined by
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• performing these derivatives yields [Zschocke (2023)]
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4. Total light deflection for axisymmetric body
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• body in uniform rotation around its symmetry axis e3

• multipoles M̂L and ŜL calculated in their explicit form



• mass-multipole term of tangent vector [Zschocke (2023)]
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• P . . . equatorial radius , Jl . . . zonal harmonic coefficients
• variable x defined by
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• spin-multipole term of tangent vector [Zschocke (2023)]
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5. The upper limit of total light deflection

The fact that the tangent vector ν is related to
Chebyshev polynomials allows to determine
the upper limit of angle of total light deflection

• upper limit of total light deflection: mass multipoles
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6. Numerical values of total light deflection [µas]
Light deflection Sun Jupiter Saturn

|δ(σ, νM0
1PN)| 1.75 × 106 16.3 × 103 5.8 × 103

|δ(σ, νM2
1PN)| 0.35 239 94

|δ(σ, νM4
1PN)| 1.72 9.6 5.41

|δ(σ, νM6
1PN)| 0.07 0.55 0.50

|δ(σ, νM8
1PN)| 0.007 0.04 0.06

|δ(σ, νM10
1PN)| − 0.003 0.01

Light deflection Sun Jupiter Saturn

|δ(σ, νS1
1.5PN)| 0.7 0.17 0.04

|δ(σ, νS3
1.5PN)| − 0.026 0.008

|δ(σ, νS5
1.5PN)| − 0.001 −



7. Summary and Outlook

• tangent vector given in terms of Chebyshev polynomials

• this fact allows to find upper limits of total light deflection

• total light deflection not maximal value of light deflection

• therefore: case of finite distance under investigation now
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8. The metric and tangent vector of light ray

• metric in case of weak gravitational fields
gαβ = ηαβ + hαβ with ∥hαβ∥ ≪ 1

• linearized gravity in harmonic gauge
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• metric perturbations in canonical harmonic gauge
[Thorne (1980), Blanchet, Damour, Iyer (1986, 1991)]
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• mass multipoles: M̂L =
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• geodesic equation in 1.5PN approximation
ẍi
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• advanced integration methods based on new variables
cτ = σ · xN and ξi = P i

j xj
N

• solution of geodesic equation in 1.5PN approximation
[Kopeikin (1997)]
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