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Star catalog

Use Gaia DR2 or later, remove star catalog as source of error
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Timing

2005 LW3 campaign

Timing errors, especially if systematic, 
can bias the orbit solution.

Calibrate time using GNSS satellites:
www.projectpluto.com/gps_find.htm



Report uncertainties

• “A bad number is better than no 
number”

• “If a bad number can be improved, 
it must be improved”

 <optical>
  <provID>2019 XS</provID>
  <trkSub>K19X00S</trkSub>
  <obsID>LT92eH6z0000EQNg010000001</obsID>
  <trkID>00000G93mS</trkID>
  <mode>CCD</mode>
  <stn>W86</stn>
  <obsTime>2021-11-09T03:15:34.43Z</obsTime>
  <ra>77.472957</ra>
  <dec>-59.406403</dec>
  <rmsRA>0.21</rmsRA>
  <rmsDec>0.21</rmsDec>
  <astCat>Gaia2</astCat>
  <mag>14.1</mag>
  <rmsMag>0.096</rmsMag>
  <band>G</band>
  <photCat>Gaia2</photCat>
  <photAp>3.00</photAp>
  <logSNR>1.0170</logSNR>

ADES



Number of observations

In general: three to five over 
an hour per night

K23H06O  C2023 06 26.75399 15 29 07.53 +04 46 30.8          18.7 RVEM154XXX
    K23H06O  C2023 06 26.75588 15 29 07.42 +04 46 18.2          18.6 RVEM154XXX
    K23H06O  C2023 06 26.75661 15 29 07.41 +04 46 13.7          18.7 RVEM154XXX
    K23H06O  C2023 06 26.75733 15 29 07.37 +04 46 08.5          18.6 RVEM154XXX
    K23H06O  C2023 06 26.75806 15 29 07.33 +04 46 03.9          18.6 RVEM154XXX
    K23H06O  C2023 06 26.75878 15 29 07.29 +04 45 58.9          18.6 RVEM154XXX
    K23H06O  C2023 06 26.75951 15 29 07.23 +04 45 54.1          18.7 RVEM154XXX
    K23H06O  C2023 06 26.76023 15 29 07.19 +04 45 49.0          18.6 RVEM154XXX
    K23H06O  C2023 06 26.76096 15 29 07.18 +04 45 44.3          18.7 RVEM154XXX
    K23H06O  C2023 06 26.76168 15 29 07.15 +04 45 39.8          18.7 RVEM154XXX
    K23H06O  C2023 06 26.76241 15 29 07.07 +04 45 34.7          18.7 RVEM154XXX
    K23H06O  C2023 06 26.76313 15 29 07.06 +04 45 29.5          18.7 RVEM154XXX
    K23H06O  C2023 06 26.76386 15 29 07.00 +04 45 24.6          18.7 RVEM154XXX
    K23H06O  C2023 06 26.76458 15 29 06.96 +04 45 20.0          18.7 RVEM154XXX
    K23H06O  C2023 06 26.76531 15 29 06.95 +04 45 15.4          18.6 RVEM154XXX
    K23H06O  C2023 06 26.76603 15 29 06.90 +04 45 10.5          18.6 RVEM154XXX
    K23H06O  C2023 06 26.76675 15 29 06.87 +04 45 05.5          18.7 RVEM154XXX
    K23H06O  C2023 06 26.76748 15 29 06.83 +04 45 00.9          18.7 RVEM154XXX
    K23H06O  C2023 06 26.76820 15 29 06.80 +04 44 55.7          18.7 RVEM154XXX
    K23H06O  C2023 06 26.76893 15 29 06.76 +04 44 50.7          18.6 RVEM154XXX
    K23H06O  C2023 06 26.76965 15 29 06.72 +04 44 46.0          18.6 RVEM154XXX
    K23H06O  C2023 06 26.77038 15 29 06.69 +04 44 41.3          18.5 RVEM154XXX
    K23H06O  C2023 06 26.77110 15 29 06.62 +04 44 36.4          18.6 RVEM154XXX
    K23H06O  C2023 06 26.77183 15 29 06.61 +04 44 31.6          18.7 RVEM154XXX
    K23H06O  C2023 06 26.77255 15 29 06.56 +04 44 26.3          18.8 RVEM154XXX
    K23H06O  C2023 06 26.77328 15 29 06.53 +04 44 21.6          18.8 RVEM154XXX
    K23H06O  C2023 06 26.77400 15 29 06.50 +04 44 16.8          18.6 RVEM154XXX
    K23H06O  C2023 06 26.77473 15 29 06.45 +04 44 11.8          18.7 RVEM154XXX
    K23H06O  C2023 06 26.77545 15 29 06.42 +04 44 07.3          18.7 RVEM154XXX
    K23H06O  C2023 06 26.77617 15 29 06.39 +04 44 02.2          18.7 RVEM154XXX
    K23H06O  C2023 06 26.77690 15 29 06.35 +04 43 57.4          18.7 RVEM154XXX
    K23H06O  C2023 06 26.77835 15 29 06.27 +04 43 47.4          18.8 RVEM154XXX
    K23H06O  C2023 06 26.77907 15 29 06.24 +04 43 42.8          18.8 RVEM154XXX
    K23H06O  C2023 06 26.77979 15 29 06.22 +04 43 37.7          18.7 RVEM154XXX

125 observations in 2 hours!



Do not use fits to select observations
A fit could be a good sanity check but 
observations need to be independent of 
ephemeris or fits.

• The selected sample may not reflect 
the true uncertainty of the data

• Bias toward the fitted orbit

Select based on the observation itself 
(highest SNR, smallest uncertainty, avoid 
star interference, etc)



Marginal detections
False facts are highly injurious to the progress of 
science, for they often endure long. . . , C. Darwin, 
The Origin of Man, 1871. 

Carefully examine marginal detections, 
especially from archival images.

Reported only for detections with a 
sufficiently high signal-to-noise ratio to 
withstand external independent review.

Synthetic tracking software, such as Tycho 
Tracker, often requires significant experience 
to avoid submitting stacked noise. 



Target selection
Make sure the observations are useful:
• NEOCP
• Virtual Impactors
• Recoveries
• Large uncertainties



Additional recommendations

• Reporting magnitudes is optional but highly desired

• Apply for an observatory code for all permanent sites

• Gravitational light bending should not be removed from the 
measured positions but is rather modeled by the fitting software.

• Differential color refraction should be corrected for by the observer.

• Use Jira to contact the MPC!



Unconfirmed objects

C9FMVU2



Unconfirmed objects

Sar2667



Unconfirmed objects
• As a community we have become much better at detecting and 

predicting short term impact and near misses from the NEOCP

• However, NEOCP objects remain tentative and unconfirmed until 
designated. The MPC determines when the object is confirmed and 
the discovery MPEC issued. Until then public statements are to be 
avoided, though internal discussion is okay.

• In some cases, objects are clearly real, non-artificial, and impact (or 
close approach) prediction certain before MPEC. In those cases, 
working with the MPC (Jira would be best) is the right approach.



Sharing results from Scout

Only point to the 
information that is 
available on the public 
website.

Anything else is 
confidential and to be 
treated as such.
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