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" Needs:Spacecraft Navigation (ex. NOZOMI)
~ " Spherical wave cannot be ignored when

radio source Is nearer than 30 light years.

" New VLBI delay model for finite distance

radio source corresponding to the Consensus
Model




Ol VL Bl Observation Equation

>4 wasdiscussed around 1980-1990s. Severa
models proposed by (Fanselow, Herrings,
Shapiro, et al...) were summarized as
“Consensus Model” by T.M.Eubanks.

" Itsprecision is 1012 seconds.
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= = gravity and motion of the observer.
| " Observableis express on Barycentric Ref. Frame

B=X,(T,)- X\(T,)

asurements on the Earth is

affected by ..(GMy,/c~10% GM 4/C~7x10
10\ A/ C~104)




VLBI model for Finite Distance radio source

Think about VLBI observation on Barycentric Ref. Frame
(Flat Space-time)

If baseline vector B defined in
: simultaneity is used,

C Coordinates
(Fukuhisma 1994 A&A) : Transformation




Coordinates Transformation
Barycentric R. Frame— Geocentric R.Frame

Linearized Post O = (- 2), 9y =0 =0
Newtonian _1@+29), (i =)
gij — | .
ds? = g dx"dx" 70, ()
o GM
= (1- 2f )c®dT?- (1+2¢f JdX *[where, f =g




Finite VLBI Modd
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Difference:

Finite - Consensus
Assumption:

R, (Finitedistance) = K _(Infinite distance)
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Effect of curved wavefront

Baseline=10000km, Geocentric Rsrc=1x10“m
X1 lat. 30deg., Geocentirc src lat. 30deg.
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Effect of parallax

Baseline=10000km, Geocentric Rsrc= lxlﬁgm
X1 lat. 30deg., Geocentirc src lat. 30deg.
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Dependence on Basaline
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Dependence on Source Distance
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Summary

" VLBI delay modd for Finite distance radio
source was derived. (accuracy 5ps,R,.>10°m)

" The difference from Consensus model comes
from Curvature of wavefront and parallax.

he model was implemented in modifued

CALC ver.9 package for spacecraft navigation
(NOZOMI)




