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Abstract 
We search for possible differences in rotational 
frequencies, diameters, albedos and orbital 
parameters between Trojans belonging to the L4 and 
L5 swarms using our own observations and literature 
data. With increasing number of observational data it 
becomes evident that the L4 and L5 populations have 
very similar distributions of most parameters with an 
exception of orbital inclination distribution. 

1. Introduction 
In the second half of 2000’s, after the emergence of 
new class of models of evolution of the early Solar 
system (Nice, Nice2, Grand Tack) [1,2] interest to 
Jupiter Trojans increased. The mechanism of Trojans 
capture and the place of their origin (outer part of 
Solar system) was the significant part of these 
models. Therefore, investigation of this population is 
necessary to the testing of  these models. New surge 
of interest to this resonance group of minor bodies is 
caused by the future space mission "Lucy" (NASA) 
in 2021 which is aimed to study Trojans in both 
swarms [3]. Probably the most intriguing 
characteristic of the Jupiter Trojans is the observed 
asymmetry between the populations in L4 and L5. 
From the beginning of the study of Jupiter Trojans, 
there is a well-known difference in number of objects 
between L4 and L5 groups. For a long time, this 
difference has been attributed to the observational 
selection effect. However, as the number of 
discovered Trojans increase the difference become 
even more noticeable. At present, there are 4599 
objects known in L4 and 2433 in L5 population, i.e. 
L4 Trojans are more numerous than L5 in 1.9 times.  
Except this well-known asymmetry in the number of 
bodies between L4 and L5 swarm [4], in our previous 
work [5] we found possible difference in orbit 
inclinations distribution. Here we search for possible 
differences in dynamical and physical properties 
using increasing set of observational data. 

2. Physical and dynamical 
properties of Jupiter Trojans   
Thanks to  to the all-sky surveys Pan-STARRS, 
Palomar Transient Factory and Kepler K2 mission 
large extent of data about Trojans rotational 
properties were obtained. There are more than 400 
Trojans with rotational periods and lightcurve 
amplitudes known to date. This data taken from [6] 
after qualification analysis for each asteroid and our 
own unpublished data allows us to perform the 
comparative analysis of rotational frequency 
distribution in both swarms (Fig.1.). Also we have 
compared distributions of albedos and diameters 
using data from WISE database [7] (Fig.2, 3). 

 

Figure1: Rotational frequency distribution. 

3. Summary and Conclusions 
The excess of the number of asteroids in L4 over the 
number of asteroids in L5 is observed in the entire 
range of absolute magnitude values, including the 
area that not distorted by the effect of observational 
selection (H<14).  
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There are possible slight differences in the diameter 
and albedo distribution. 

 

Figure 2: Diameter distribution. 

 

Figure 3: Albedo distribution. 

 Updated plot of the distribution of orbital 
inclinations is shown in Fig.4.  

 

Figure 4: Orbital inclinations distribution. 

 

There is no significant difference between L4 and L5 
swarms in distribution of their rotational properties.  

As for the orbital inclinations distribution in the L4 
and L5 swarms (Fig.4) the differences in their shape 
is evident.   The L5 population shows significantly 
wider distribution with a plateau in the range from 5° 
to 17° and a weak maximum at 27°. The distribution 
of the L4 population demonstrates a sharp maximum 
at 7°, after which the number of Trojans with 
specified inclinations decreases exponentially. Thus, 
in L4 bodies with small inclinations dominate in 
range 5°-10°, in L4 and L5 also there is a weak 
maximum near 18°. The distribution of eccentricities 
is identical in both subgroups. 
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