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Overview

Events:

Installation June 2-12
In operation since June 15

Calibration campaigns
— July, FG5 233 “Greta”
— Nov., FG5 220 IfE Hannover

Working themes:

Gravimetric tie to the old
pillar

Data flow
Ancillary sensors

Establish FGS parameters
— Tides
— Atmospheric loading coeff.
— Drift

Characterise performance



Super-Conducting Gravimeter

AL

' AHM |
i




Tide analysis

1. Tidal least-squares, high-passed g(t) -> TM1

2. Subtract:
g(t) - [ TM1 + const « (LPtides + PolMot) ] -> R1(t)

_~x3. Estimate drift = a, (t-t,) + g, exp(-t/a;)

4. Tidal + Baro least-squares of g(t) - PolIMot — drift -> TM2

5. Subtract:
g(t) - [ TM2 + const * (VLPtides + Polmot) + drift] -> R2(t)

lterate Tide model TMn and residual Rn

Every “tidal least-squares” includes an outlier iteration (crit: > 70)



RERULTS: ADMITTANCES, LOCAL COPHAZSES
SITE/FILE: MCO906-10m.ts lon/lat: 11.9260 57.3564
Normalized Chi~2 of fit : 5.01D+01, R= 7.08D+00 , ¥ 1 X 2 = 1.00 2.30, Mewv=47
The error information below is compatible with a unit normalized chinZ.
<rslist>d> rmsu= 7.08044252198473 weff= 1.00000000000000 ©rchi= 1.0006426Z%60750
#b Dominating tide Fredqu. Zmplit. Fhase Co..admittance parameter..guad +- 68.3% conf Gain Cophase
argum. nunkbers [oyo/d] [m] [deg]
g8s1 1 20020000 0.0054758 1.09%5D-02 3d6.8 -0.942979 +-0.002495 0.44939% +-0.002444 | 1.044806 -25.51 5s1
Im 3 2010-1 000 0.0362%16 1.243D-02 61.8 -1.1909%73 +-0.002133 -0.089322 +-0.002165 ) 1.154318 4.29 Mm
Mf 5 20200000 0.0732022 Z2.354D-02 159.6 -1.147035 +-0.0005%08 -0.005515 +-0.000907 §1.147048 0.:z8 Mf
Mt T 20301000 0.10945%358 4.508D-03 41.5 -1.132616 +-0.0044Z28 0.010693 +-0.004421 | 1.132666 -0.54 Mt
gigl 9 2 1-3 2 0 0 0-1 0.8618093 2.819D-03 Z12.8 -1.143102 +-0.006250 0.020052 +-0.006243 ) 1.14339% -1.31 Sigl
o1 11 2 1-2 01 0 0-1 0.8%32441 1.765D-02 143.8 -1.1380%95 +-0.002265 0.007639% +-0.002268 )| 1.138120 -0.38 u]i}
ol 13 21-1 00 0 0-1 0.9295357 9.215D-0Z2 25h.8 -1.142307 +-0.000300 -0.002410 +-0.0002%9 §1.142309 0.12 o1
Ml 15 21 001001 0.9%964463 7.246D-03 303.4 -1.140772 +-0.010760 -0.010807 +-0.010774 | 1.140823 0.54 M1
P151 17 21 1-2 0 0 0-1 0.9972621 4.269D-02 198.5 -1.153565 +-0.00062Z1 -0.002276 +-0.000621 | 1.153567 o.11 P1s1
El 19 21100001 1.002737% 1.275D-01 185.4 -1.153e56 +-0.000200 -0.000701 +-0.000200 § 1.153656 0.03 Kl
J1 21 21 Z20-1 001 1.03%02% 7.262D-03 67.2 -1.153730 +-0.006162 0.002881 +-0.006153 ) 1.158733 -0.14 TJ1
ool 23 21 300001 1.075%401 3.%73D-03 165.0 -1.139578 +-0.004801 -0.005688 +-0.004809 | 1.139592 0.z9 ool
N2 25 2 2-3 21 000 1.8282556 5.286D-04 156.3 -1.146202 +-0.042601 -0.006653 +-0.042615 J1.146221 0.33 3Nz
2N2 27 2 2-Z2 2 0000 1.8045472 2.187D-03 3g.1 -1.117918 +-0.010463 -0.020207 +-0.0104e60 § 1.118223 1.34 2N2
N2 29 2 %2Z-1 01000 1.8%59320 1.370D-0Z2 329.1 -1.164%63 +-0.005575 -0.047430 +-0.005571 | 1.165928 Ao &8 Nz
Mz 31 22000000 1.9322736 7.154D-02 Z11.0 -1.176871 +-0.000408 -0.020457 +-0.000408 § 1.177168 1.29 M2
Lz 33 221 0-1 002 1.9685653 2.022D-03 272.8 -1.19%513 +-0.031013 -0.004430 +-0.031029 §J1.1599521 0.21 Lz
=3 35 22 Z-2 0000 Z.0000000 3.325D-0Z2 23.8 -1.1a%9%360 +-0.000757 -0.00707e +-0.000757 §1.17000°7 0.35 52
EZ2 37 22 30-1 000 2.0417675 5.058D-04 T2.5 -1.153710 +-0.03%9268 -0.033387 +-0.03%274 | 1.154193 1.66 EZ
31 3% 31000002 0.961368 1.709D-03 105.5 -1.071e53 +-0.038717 -0.0080681 +-0.0386048 | 1.0716083 0.43 31
32 41 FZ2-1 00001 1.8%50725 9.786D-04 311.1 -1.111361 +-0.047033 0.009224 +-0.047002 §1.111399 -0.48 32
M3 43 3 3 00000 2 2.8%84104 5.0e7D-04 136.5 = +-0 -0.020659 +-0.033315 ) 1.065733 1.11 M3
BARO 45 <~/TD/d/MC0306-10m.ts> BAROD
£ do Linear [nm/s*2]/(3028%9*1.606067D-01[h]) 23.5602263 +-0.1301648 £
/ 46 Linear [nm/="2]/[year] /
47 Const 1.000D+00 0.060%601 +-0.037248

Barom. coeff. -3.1802 + 0.0034 nm/s2 / hPa Additional linear drift +34 nm/s2/yr
a-priori applied -108

OBS!

O-factors need verification whether they

comply with the Wahr-Dehant convention)

-74 nm/s?/yr
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Gravimeter Jul 06-10, 2009
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Calibration results

FG5-233: -776.2+2.9 (0.37%)

FG5-220: -776.0+ 1.5 (0.19%)

Drift

(-186.5 +8.3) x exp{[ t - (2009-06-15 01:10)] / (441 +28)h }

+(-108 +4)/yr nm/s?



Drift fitting
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Residual

Residual and RMS
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Performance

Tilt control
GPS timing
Free Oscillations

A curiosity



Tilt control

RMS Jan-Feb 2010

2009412-25 2010-01-04 2010-01-14 2010-01-24 2010-02-03

— tilt X *1000
— tilt Y *1000
— Gravity 100
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Tilt control




Tilt controllers, drift
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X PGPLOT Window 1
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Mode spectrum Chile Feb.27, 2010
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A curiosity

* Antenna pointing — does the SCG feel it?

e Show AntennaPointing.pdf



http://www.oso.chalmers.se/~hgs/SCG/AntennaPointing.html
http://www.oso.chalmers.se/~hgs/SCG/AntennaPointing.html

What’s next

e Tidal phasor analysis
e Kattegat loading
e Air pressure loading 1D, 3D

Tide gauge and air pressure
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