


• The lightcurve-corrected photometric observations of asteroids at 
different phase angles are used to predict the H-parameter, the 
absolute magnitude of an asteroid at backscattering

• The absolute magnitude links to asteroid size estimation via
log10𝐷 = 3.1236 − 0.2 𝐻 − 0.5 log10𝑝𝑉

where D is the asteroids’ diameter and 𝑝𝑉 the albedo

• Errors in estimating H will propagate to errors in D

• The HG photometric function was adopted in 1985 by IAU
• One parameter G controlling the shape of the reduced magnitude curve as a 

function of the phase angle

• For cases with low number of data points, especially close to opposition, 
version where G is fixed to 0.15 is often used.



• In 2012 IAU adopted the HG1G2 function for fitting magnitude-phase 
relation
• Improved flexibility close to opposition with three base functions instead of 

two as in HG-function

• Base functions defined as splines

• One more parameter

• Systematic use in, e.g., Minor Planet Center not done (?)

• Due to increased demands towards data, also a two-parameter
version(s) of HG1G2, namely the HG12 (and HG12*) were introduced



• Linear connection between G1 and G2
was seen, except not holding well the 
E and D-types

• Connection parametrized as single
parameter G12

•Main question: what function 
should one use in predicting 
absolute magnitude H? From Penttilä et al. (2016), Planetary and 

Space Science123



• Let’s take the well-curated 
photometric data of 93 asteroids 
that was used in deriving the 
HG1G2 system and do a 
simulation test
• Predict the absolute magnitude H

with the HG1G2 function

• Randomly, drop parts of data and 
fit using different functions, see 
the prediction error in H

• Test done leaving 30, 50, 70, or 90
% of observations per asteroid















• My take on the proposed 
solution has two methods:

1. Test HG1G2-based systems 
with different number of 
parameters, select the best 
for the data based on BIC or 
similar model selection 
parameter
• See

https://psr.it.helsinki.fi/HG1G2/

https://psr.it.helsinki.fi/HG1G2/


1. Have the known distribution of
G1,G2 values as a priori 
distribution for MCMC fit of the 
HG1G2 function
• Note: talk by student of M. Devogele

(?) at ACM 2023

From Mahlke et al. (2021), Icarus 354
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