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Problem: physics vs. conventions

Periods (sidereal) w.r.t. 
Terrestrial Reference Frame

0→∞
hours

48→∞
hours

0→ 16
hours

PROGRADE RETROGRADE

hours

16→ 48

Polar Motion (PM)
Nutation

IERS Conventions 2003

3



Wettzell: VLBI & Ringlaser
credit:
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VLBI: observable
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VLBI: observable
CRF Celestial Reference Frame
TRF Terrestrial Reference Frame 
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c speed of light in vacuum
τ time delay

k unit vector of quasar in CRF

B baseline vector of stations in TRF
Q transformation matrix TRF to CRF



VLBI: transformation matrix

precession

nutation

sidereal time

geodetic
polar motionfunction of

universal time

Q = P ⋅N(Δψ ,Δε) ⋅ R3(θ) ⋅ R1(y) ⋅ R2(x)
predictable?: 300 µas
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Nutation: residuals w.r.t MHB2000
P ⋅N(Δψ ,Δε) = F(dX,dY )
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VLBI: reference poles
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Earth rotation vector from VLBI
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Geodetic vs. geophysical PM
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Composition of polar motion
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Polar motion (incl. Oppolzer)

without effect 
of ocean tides 13



Ringlaser Wettzell, Germany

14



Sagnac frequency variation
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Latitudinal deflection
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Rel. Sagnac frequency variation
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What does the ringlaser “see”?
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Rel. Sagnac frequency variation
solid Earth tides
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Ringlaser: processing strategies
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Tiltmeter
What does the tiltmeter “see”?

solid Earth tides 
(Mathews)

ocean tides 
(i.e. polar tides)
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Conclusions 1

VLBI and ringlaser technology are complete 
and complementary techniques

Both techniques used jointly are, in 
principle, able to distinguish and recover the 
physics of phenomena contributing to 
nutation and polar motion variations

No conventions (nutation vs. polar motion)
would be required anymore
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Conclusions and Outlook
Strengths of ringlaser: real-time data acquisition 
and sensitive to Earth rotation vector, especially 
useful for subdiurnal phenomena

Strengths of VLBI: only technique with such 
accurate estimates of daily universal time and 
nutation parameters

VLBI2010 system: more precise and accurate 
Earth rotation parameters 

Ringlaser network would be a breakthrough in 
Earth rotation science 22



Merci

mendes@mars.hg.tuwien.ac.at

mailto:mendes@mars.hg.tuwien.ac.at
mailto:mendes@mars.hg.tuwien.ac.at

