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(806) Gyldenia

• Two positive Occultations within an hour

• Scientific Merit?

• Bragging Rights?

• Who, or what is/was Gyldenia?
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Who was Hugo Gylden?

• Johan August Hugo Gyldén
• Finnish-Swedish astronomer
• 1841 –1896.
• Father, Professor of Classical philology at the 

University of Helsinki 
• Mother, Baroness Beata Sofia
• Home Schooled
• Celestial mechanics



Gylden’s Challenge
• Gylden asked:

• “How do you predict the position of a moving body 
when gravity never stops interfering”? 

• “Planets tug, resonances whisper”  

• Pure “Keplerian Ellipses” don’t offer “real world” 
predictions!

• Even the mathematics used to calculate orbits can 
“invent” long-term drift that isn’t really there. 



Source: 
www.astronomy.ohio-
state.edu/thompson.1847
/161/dance.html



Perturbations
1. Cancels out and repeats = periodic changes 

2. Does not cancel out on average = secular changes 

Example:
Gravity effects of Jupiter
This is the big one for asteroids and planets.



Perturbations
Periodic example
As an asteroid moves around the Sun, 
Jupiter’s pull changes direction and strength through the orbit.
That can make the asteroid’s eccentricity:
rise a bit 
fall a bit 
rise again 

Result = a repeating “wobble”.



Perturbations
Secular example
Over many orbits 
Jupiter produces a small net long-term effect on the 
asteroid’s orbit.
Creep
Creep
Creep

Result = “Lost” asteroid” 
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Walked Off = Lost! 



Gylden’s Obstacles

• Positions inaccurate and noisy
• Uncertain planetary masses
• Imperfect star catalogs
• Low resolution timing
• Sparse arcs for minor planets
• “Hand-crafted” predictions
• Nobody had worked the mathematics



Gylden’s Answer

• “Intermediate”Orbits
• Account for Big Perturbers – Jupiter, Saturn
• Orbits with “pre-loaded” perturbations
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Today



Today

Source: R Brown



Gylden’s Obstacles - Today

• Positions accurate
• Certain planetary masses
• Near-perfect star catalogs (Gaia)
• Very high resolution timing
• Huge arcs for minor planets
• “Computing power” 
• Predictions (daily)
• Highly worked mathematics



Gylden’s Legacy
• Gyldén mattered:
• He realised the problem
• Improved the craft of perturbation theory. 
• Whether objects could be predicted and recovered. 
• Later mathematicians &computers surpassed him.
• But his contribution wasn’t pointless. 
• The way you set up the problem can be as important 
as the physics.
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• Outer Main Belt Asteroid

• Period = 5.75 Years

• Diameter = 62-83 km

• Type = C – Carbon Rich/volatiles

• Very Dark = Albedo = .022

Source: Wikipedia
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Source: NASA, 
JPL,CALTECH 
Small Body Data 
Base Lookup
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Schmadel, LD. (2012). Dictionary Of Minor Planet 
Names (6th ed). Springer, Berlin.



Image: R Brown
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Source: Discovery Circumstances: 
Numbered Minor Planets (1)-
(5000). Minor Planet Center.
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Source: Occult – AOTA (D Herald) 
(Jan 2026)
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Source: Occult, 
v4.12.11.0
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Source: OW Cloud
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Source: R Brown
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Source: R Brown, Tangra
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Source: R Brown, Tangra




