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ntroduction

EIELD : Geodetic Very Long Baseline Interferometry

Pur f the thesis :

Astrometric :
Situation :
|CRF2 ( soon |CRF3 Cf « The second Realization of the International Celestial Reference

Frame by Very Long Baseline Interferometry », IERS technical note
no.35

Geodesic :

Precession-nutation

Earth Rotation

ITRF
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pasic knowledge
- - — - / = . j// —t

[CRF]=PN.A.PM[TRF]

Where PN, A and PM are rotation matrix products.

axe de rotation o
PM allows to change : dela Terre A
Zinst Yp
> From the terrestrial reference frame
L==="" " Vingy,
> To the immediate frame of the date AT X[
( having as pole the Earth rotation pole and ~ e > Yrrr
possessing a non-rotating origin according to the R
Earth crust ) . TRF
. NRO Xinst

=) Earth Polhodie

> Parameter : Xp and Yp
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[CRF]=PN.A.PM[TRF]

Where PN, A and PM are rotation matrix products.

A allows to change : axe de rotation

de la Terre

> From the immediate frame of the date
( having as pole the Earth rotation pole )
> Non-rotating origin according to the
Earth crust
> To the immediate frame of the date
( having as pole the Earth rotation pole )
> Non-rotating origin according to the
celestial sphere

=) Earth rotation angle

> Parameter : UT1
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hasic knowledge
— AR _ . / _ . i//‘ _/

[CRF]=PN.A.PM[TRF]

Where PN, A and PM are rotation matrix products.

axe de rotation CRF
PN allows to change : el Terre
Zinst E
> From the immediate frame of the —  / / \/ |
date ( having as pole the Earth rotation pole N
and possessing a non-rotating origin according to IO X T e
the celestial sphere ) < . =y cnr
," XcRF Yinst
> To the celestial reference frame "
< NRO

=) Precession-nutation

> Parameters : Xand Y
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RS Nutatlon Time Serles - Comparison
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n Time Serles - Spectra
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: Core Nutation and Annueal nutation Adjusternents
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—

Others Principal Nutation Adjustements
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6798.38 3399.19 130548 182.62 121.75 27.55 13.66 [days]
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IERS Nutation Time Serles — Allan variance

Theoretical knowledge :
T T T T T

T

|
Yi Y2 Y3 Y4 Ys  Ye Y7 Vs
b Physical measures over a period t
T T T T T T T T
|
Yi Y2 Y3 Y4 Ys  Ye Y7 Vs
RV VR VR VR VR VYo
(P Y=ok (t) m (G
5 T Yia)'s T))
7 k k+1 (2) (2)
bAIIan Variance b Estimation of the true
measurement variance of the data set
given 1

The Allan variance serie with respect to t allow to :
- determine the type of noise associated with datas
» estimate the true variance of datas
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S Nutation Time Serles — Allan Deviatios
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S Result :
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Center Analysis Strategy

CRF

Nutation

Tropo

Clock

Elevation
cutoff

Software

BKG

a priori ICRF2
NNR 295 Def. sources
?? global / ?? local

A priori IAU2006/2000A
Apply recommandation IERS
Convention 2010

Zenith : 1h linear spline
VMF1 wet partial derivative
(segmented)

A priori made by
make_vmf_trp_file from GSFC
based on VMF1

Gradient : East and north offset
A priori from DAO model

1h linear spline

5° elevation cutoff

CALC 11.01
Solve 2014.02.21

GSF

A priori gsf2012a.src
NNR 295 Def. sources
1670 global / 39 local

A priori IAU2006/2000A
Apply recommandation IERS
Convention 2010

Zenith : 20-min linear spline
VMF wet partial derivative
(segmented)

A priori VMF total mapping
function

Saastamoinen model

Gradient : 6-hour linear spline

east and north
A priori from DAO model

Quadratic (local) + 1h linear
spline (segmented)

5° elevation cutoff

CALC 11
SOLVE 2014.02.21

OPA

A priori ICRF2
NNR 295 Def. sources
?? global / 39 local

A priori IAU2006/2000A
Apply recommandation IERS
Convention 2010

Zenith : 20-min linear spline
A priori VMF1 mapping
function

Gradient : 6-hour east and north

offset
A priori from DAO model

Quadratic (local) + 1h linear
spline

5° elevation cutoff

CALC 11.0
SOLVE 2014.02.21

USN

A priori ICRF2
NNR 295 Def. sources
846 global / 852 local

A priori IAU2006/2000A
Apply recommandation IERS
Convention 2010

Zenith : 20-min linear spline
NMF wet partial derivative
(segmented)

A priori NMF dry mapping
function

Saastamoinen model

Gradient : 6-hour linear spline
at all station except 110
A priori from DAO model

Quadratic (local) + 1h linear
spline

5° elevation cutoff

CALC 11
SOLVE 2014.02.21
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~

Lonciusion

e There exist differences between nutation time series of IERS at the
order of 100 pas

» Those are consequences of differences in nutation adjustements at the
order of 10 pas in amplitude and at the order of 10-30° in phase

* Residuals after adjustements seem to be animated by a flicker noise
with a periodic signal at long period ( > 5 years)

* Signal are stable at 100 pas over 7 days and at few tenth of pas over
period of several years
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“/’ —~ ‘,r“/r,
I nanks

| thank you for
your attention

If you want to contact me :

cesar.gattano@obspm.fr
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