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Occultation Success Rate
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Occultation Success Rate
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Occultation Success Rate
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OCC+ rate for individuals
(http://occult.kretlow.de/occrep/)

http://occult.kretlow.de/occrep/
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Post-Hipparcos (Pre-Gaia) Era

● Typical uncertainty for current star positions:
➢ URAT1 : < ~ 50 mas
➢ UCAC4: < ~100 mas

● Typical ephemeris uncertainty for MBA's:
Anything from ~30...500 mas (dedicated updated 
orbit solutions typically < 50 mas)
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Cross-track uncertainties 
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Ephemeris uncertainties: CEU

astorb.dat contains information about 
the accuracy of the orbit, CEU : 
current ephemeris uncertainty.

● CEU gives the length of the 
major axis of the uncertainty 
ellipse (1-sig level).

● The axis is usually lying on the 
line of variation => major part of 
uncertainty in event time, not in 
cross-track component (good !).

CEU >> angular diameter Θ of the 
asteroids means low prediction 
accuracy (i.e. low occultation 
probability for the observer).
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Ephemeris uncertainties
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Ephemeris uncertainties
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Ephemeris uncertainties

Asteroid astrometric observations are 

● influenced and limited in their accuracy by the 
observation process itself (instruments etc.).

● limited by the star catalogue accuracy, and

● biased due to systematic errors in the star cataloges 
used to reduce the astrometry (Carpino et al. 2003).
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Ephemeris uncertainties

Pan-STARRS PS1 is one of the most accurate
asteroid surveys with an astrometric quality of 
the order of 0.1'' (100 mas).

Nevertheless, Milani et al. (2012) found that 
Pan-STARRS PS1 data have surprisingly high 
biases on the order of 0.05–0.1” with a strong 
regional dependence.
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Astrometric observations

Total: 141,758,509



  15 / 28

Systematic catalogue differences

Procedure:

● Select a „reference“ 
catalogue.

● For each catalogue cross 
identify all stars common 
in both catalogues.

● Compute difference in 
position (and proper 
motion).

Two Micron All Sky 
Survey (2MASS):

● All-Sky, deep and dense  
(„complete“). ~471 Mio. 
point sources.

● Rather good accuracy at 
epoch J2000:
100mas wrt to HIP/TYC2.

● But no proper motions !
Solution: take them from 
PPMXL
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Systematic catalogue differences

Farnocchia et al., 2014
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Systematic catalogue differences

Farnocchia et al., 2014
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Systematic catalogue differences
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Systematic catalogue differences
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Occultation prediction w/o debiasing

RMS = 0.26 RMS = 0.29

(922) Schlutia – 1UT 475-531156 
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From Hipparcos to Gaia

J1991.25
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The Gaia Era

What can we expect from Gaia (data)?

● Immediately: far better (10²...10³ ) star positions.

● Intermediate: better asteroid orbits over the next yrs:
➢ Gaia catalogue reduced astrometry.
➢ Better debiasing tables (wrt Gaia).

● Long-Term: high-accuracy orbits based on Gaia 
observations only !?
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Orbit improvement

Accuracy from a pure 
Gaia data set:

10² – 10³ better than 
current.

M. Gravnik (2007)
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The Gaia Era
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What about TNO's / KBO's?
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Cross-track uncertainties
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Thank You for Your Attention !
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Asteroids: Main Belt
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