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Introduction:  The timescale of the space weather-

ing effect, that modifies Q-type spectra to an S-type [1] 
can be constrained by observing asteroids that were 
disintegrated in the last 106 years [2]. Primary compo-
nents of asteroid pairs are objects that were split due to 
the fast rotation of a strengthless body [3, 4] and there-
fore, probably exposed a “fresh” surface. Because the 
time of the rotational-fission is known from dynamical 
integration, taxonomic study of these objects can put 
constraints on the timescale of space weathering. 

Observations:  Measurements using the SpeX in-
strument on the NASA Infrared Telescope Facility 
(IRTF) in prism mode (0.8-2.5 µm) were made during 
(at least) a full rotation of four primaries of asteroid 
pairs (Table I). Semi-simultaneous photometric obser-
vations in the visible regime (using a 0.46-m telescope 
at the Wise Observatory, Israel [5]) were carried out in 
order to know the rotational phase of each spectroscop-
ic measurement. 

Results:  The four asteroids have spectra matching 
an S-, Sq-, V-type and C or X complex (Fig. 1) in the 
Bus-Demeo taxonomy [6], demonstrating the taxo-
nomic variety within asteroid pairs. None of the four 
asteroids present any spectral variation while rotating 
(Fig. 2), to within a limit of 5 to 10 precent. 

Conclusion and discussion:  Assuming fresh sur-
face was exposed on the surface of disintegrated S-
type objects following rotational-fission, as is suggest-
ed by [4,7], the timescale of the space weathering pro-
cess in which Q-type surface became an Sq-type sur-
face is < 5 × 10^5 years, which is the maximum esti-
mation time for (3749) Balam’s disintegration [8]. This 
limit is shorter than the million year estimate by [2]. 
The timescale of the space weathering process in 
which Q-type surface became an S-type surface is in 
the order of 10^6 years, which is the disintegration age 
of (2110) Moore-Sitterly [4]. 
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Table I: Measured primaries of asteroid pairs. Ro-
tation and taxonomy were measured in this study. Age 
is calculated in [4]. 
Name Rotation 

[hours] 
Age 
[103 years] 

Taxonomy 
[Bus-DeMeo] 

2110 3.343 >1,000 S-type 
3749 2.805 150 to 500 Sq-type * 
10484 5.508 130 to 1,000 V-type 
25884 4.917 ~1,000 C/X complex 

* A similar result was measured by [9]. 
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Fig. 1: IR spectra of four primaries of asteroid 

pairs. See Table I for the spectral classification. 
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Fig. 2: Five spectra of 2110 taken during a full ro-

tation of 3.343 hours. The times when the spectrum 
were taken are marked on the lightcurve model in the 
lower-right corner. 
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