Satellites’ spin parameters determination
from kHz SLR data

Kirchner G., Kucharski D., Cristea E.,
Hausleitner W., Schillak S.

Grasse 2007



Spin determination from kHz SLR
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AJISAI spin rate decrease determined from the averafe
6, 9 and 12 retro ring spin rates for 195 passéwedss
2003/10 and 2005/06. The linear fit to these averajues
yields a slow down rate of 7.749%02 Hz / year, with a
standard deviation of 4.020“ Hz.
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Spin determination from kHz SLR

LAGEOS-1 pass, 28-04-2004
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Spin determination from kHz SLR
Gravity Probe B

guiding star GPB12218
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Spin determination from kHz SLR
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Spin determination from kHz SLR
ETALON-1, ETALON-2

Spin period Etalon 1.2

75

70
»
& o
B & 5 @ Po op ., ot %W -
E s % ® o 88 o o 2 0_%0_000 )
3 65 AT I o ———
= "'r'—r'_'-_-'._'-_"._'_—':_-_ . * .t
= e . 7, * *
7p]

60

552004 2004.5 2005 20055 2006 2006.5 2007

Year

Spin period of the ETALONS is increasing by a vadfi@bout 0.5 s/year
RMS ~1%

Kucharski, D., Kirchner, G., Cristea, E., ETALONrsperiod determination from kHz SLR data, J. ABpace Res. (2007),
doi:10.1016/j.asr.2007.08.030
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Spin determination from kHz SLR
Present investigation: ANDE-A

Altitude ~400 km

30 CCRs
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Spin determination from kHz SLR
Present investigation: ANDE-A

14-April-2007, 7 pm 14-April-2007, 10 pm
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Spin determination from kHz SLR
Futureinvestigation: REFLECTOR

REFLECTOR 9-9-2007
820.2 mm
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pin determination from kHz SLR
Futureinvestigation: REFLECTOR

- more kHz SLR passes (2004)

¥Y-Limits | Sigma Degree: 12 i Y-Limits | Sigma
Min-Max Min-Max
Points Points Points Points

30.7° REF21420 33.0° Ref lector : . 24.5° REFZ21319 24.0° Ref lector  AG .
98318 Pts: RMS (12p) = 32.1 mm; Time Bias: -23.0 ms: Range Bias: . 81112 Pt=: BRHS ( 3p) = Z2684.4 mm: Time Bias: -23.5 ms; Range Bias: V3.9 m
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Spin parameters - application

Improving the accuracy of the perturbations’ models

The magnetic torgue

[ eonic =Va@'@ xB(@[B)-Va"(Bxw)xB

Bertotti and less, 1991

magnetic
The gravitational torque
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Solar radiation pressur e causes a torque:
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Bertotti, B., and less, L. The rotation of LAGEQISGeophys. Res., 96 (B1), 2431-2440, 1991

Farinella, P., Vokrouhlicky, D., Barlier F. The rotan of LAGEOS and ist long-term semimajor axis dechy
Geophys. Res., 101 (B8), 17,861-17,892, 1996

Vokrouhlicky, D. Non-gravitational effects on LAGEOrotation. Geophys. Res. Lett., 23, 3079-3082,6]?59



Spin determination from kHz SLR

present WEB project:
AJISAI spin period determination from kHz data

almost real time, 100% fully automatic software
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Spin determination from kHz SLR
e | - start: Sep-2003

£ next 900 days:
B 310 passes
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Spinparameters determinati
conclusion

kHz SLR allows to determinne spin parameter s of the satellites
(e.g. AJISAI, GP-B, LAGEOS-1, ETALON-1, ETALON-2)

The spin parameters of the passive satellites chargg¢ime, because
of the perturbating for ces

More kHz stations better accuracy of spin determination,

better orbital coverage with spin data
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Satellites’ spin parameters determination
from kHz SLR data

Thank you

Grasse, 2007
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