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Introduction: Narrow-band spectrophotometry pro-
grams for the study of asteroids were initiated in the
1960s [1,2], which were able to identify clear absorp-
tion bands in the UV and visible, that were used later
on in order to develop the first asteroid taxonomy [3].
A step forward was to remotely obtain reflectance
spectra of asteroids to establish the existence of fami-
lies [4, 5, 6], and to place meteorites broadly within
these families based on their own spectra. This ap-
proach is imperfect due to space weathering, that to-
gether with the presence of regolith, intrinsic rough-
ness, etc., alters the reflectance spectra to be compared
with spectra of meteorites in our laboratories. Cur-
rently there are several comprehensive spectral cata-
logue of meteorites [7-8], but we wish to explore the
capacities of current spectrographs to obtain reflectivi-
ties in those extreme regions of the electromagnetic
spectrum where data is poor (typically below 0.4 mi-
crons and over 2.4 microns). Additionally we wish to
explore the importance of roughness as the reason for
the diverse mineralogy observed for S-class asteroids
that are linked to the ordinary chondrites [9].

Methods: We have used a Shimadzu UV3600 UV-
Vis-NIR spectrometer. This instrument allows the
measurement of the transmission, absorbance and re-
flectance for powder, solid, or liquid samples. The
standard stage for the spectrometer is an Intregrating
Sphere (ISR) with a working range of 220 to 2,600
nm. The spectrometer uses multiple lamps, detectors
and diffraction grates to work over a wide range of
wavelengths. The light originates at one of two lamps,
passes through a variable slit, is filtered to select the
desired wavelength with a diffraction grating, and is
then split into two alternating but identical beams with
a chopper. The sample beam interacts with the sample
and is routed to one of two or three detectors (depend-
ing on the sample stage). The reference beam interacts
with the reference material and then goes to the same
detector. The inside of the ISR is coated with a reflect-
ing polymer called duraflect. For calibration of the
detector a standard baseline was created using a con-
ventional BaSO, substrate. The samples analyzed were
several sections of H and L ordinary chondrites (Table
1). The area sampled during the measurements corre-
spond to a slot of 2.5x1 cm?.

Meteorite Group Notes
Gao Guenie H5 fall
Gold Basin L4 found
Nulles H6 fall
Olmedilla de Alarcén H5 fall

Table 1. Meteorites analyzed in this study.

Results and discussion: The meteorites’ reflectance
spectra were measured several times in different areas
to get an average value for the reflectance in each
wavelength. The error was estimated from the scatter-
ing in the measurements, and estimated to be in gen-
eral lower than 3%. The reflectance curves are shown
in Fig. 1a,b where the different meteorites are labeled.
On Fig. 2 is shown the reflectance curve for a same
section of Gao Guenie H5 chondrite, but using a pol-
ished, and a rough face. Similar differences are ob-
served for other chondrites. These preliminary results
motivate us to keep exploring the role of roughness
and grain size for regolith-rich asteroids. Limited data
is available in spectral regions below 0.4 microns and
over 1.4 microns, although the RELAB comprehensive
database typically reaches 2.5 microns [8]. We note
that below 0.4 microns the reflectivity of the samples
tends to converge into a 5 to 10% range. Longward of
2.4 microns the reflectivity diversifies from 15 to
35%., but rising for all analysed chondrites (Fig. 1b).

Conclusions: Reflectance spectra for the selected me-
teorites are consistent with the averaged values for the
S-class of asteroids. However, intrinsic differences
among the chondrites point towards differences in
mineralogy that we will continue exploring in future
experiments.
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Figure 1a. UV-visible-near IR spectra of ordinary chondrites analyzed in this study in the 0.2 to 1.4 um range (see Table
1 for additional details). 1o error bars are included to take into account the scattering among the measurements.
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Figure 1b. Spectra of ordinary chondrites in the 1.4 to 2.6 um range (see Fig. 1a caption for additional details).
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Figure 2. Main differences in the reflectance spectrum of the H5 ordinary chondrite Gao Guenie for a polished and a
rugous section in the 0.6 to 1.4 microns range. Note that the rough sample tends to fit better the S mean spectrum below 1.1 um.
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