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Introduction:  The Spectral Profiler (SP), a visible 

and near infrared spectrometer onboard the Japanese 
lunar explorer Kaguya, obtained plenty of reflectance 
spectral data on the Moon during the period of No-
vember 2007 to June 2009 [1,2,3]. The SP data cover 
the wavelength range of 0.5-2.6 µm by its three detec-
tor systems called VIS, NIR1 and NIR2. The NIR2 
detector for the long wavelength consists of a 128-
pixels InGaAs linear array sensor, and is affected by 
thermal radiation from both the instrument interior and 
lunar surfaces differently from the VIS and NIR1. In 
order to derive the reflectance spectra of lunar surfaces 
thermal flux included in the NIR2 spectral data must 
be removed. Lunar rocks exhibit the diagnostic spec-
tral properties of their constituent minerals; principally 
pyroxene, olivine, and plagioclase. In particular, 2-µm 
absorption feature of pyroxene appears in the reflec-
tance spectra of NIR2 wavelength range. Thus the 
calibration of SP/NIR2 data is important for identify-
ing mineral composition of lunar surfaces. This study 
focuses on determining thermal components of the 
NIR2 spectral data for its calibration. 

Dataset:  In the normal operation mode of Kaguya, 
SP performed a scanning observation of lunar surface 
from dawn to dusk in each orbit. NIR2 integration time 
was set to 4 msec. The SP also observed the night re-
gion on the Moon before dawn and after dusk, where 
the solar elevation angle is less than 0 degree. In addi-
tion, SP has an onboard calibration module consisting 
of two small halogen lamps and optical fibers. The 
observations with the calibration source were conduct-
ed toward the night region once a week. As for these 
observing data, we used the Level 2A (L2A) data pro-
ducts processed by the SELENE operation and analysis 
center (SOAC), which are not registered on the 
Kaguya’s data site. 

Figure 1 shows an example of SP/NIR2 scan data 
converted from the raw digital numbers (DNs) to re-
flectance units. Because the NIR2 detector had been 
maintained at a constant temperature of 243 K by the 
three-stage Peltier cooler during whole observation 
time, we subtracted the dark current component from 
the raw DNs using a spectral data of dawn-side night 
region. The DNs were then converted to radiance fac-
tor using the conversion factor derived from the reflec-
tance spectra of the Apollo 16 landing site and those of 

the Apollo 16 soil 62231 as measured in the laboratory 
[4]. As seen in Figure 1, it is confirmed that thermal 
flux should contaminate the NIR2 spectral data from 
spectral surges at the long wavelength in the daytime 
and dusk-side night regions.  
 

 

 
 

Figure 1. SP/NIR2 scan data between 2008-04-18T17:19:00 
and 2008-04-18T18:23:57. The upper shows reflectance 
spectra from the scan start point (north) to mid-point (equa-
tor) and the lower shows those from the mid-point to end 
point (south). The horizontal axis means the observing time 
and the vertical axis means wavelength of 1.7 µm (top) to 2.6 
µm (bottom). The color shows radiance factor that thermal 
flux is uncorrected. 
 

Thermal components in NIR2 data:  We evaluat-
ed thermal flux from the instrument interior using the 
observing data of the onboard calibration module. 
Those data include a constant flux of calibration lamp 
and a variable flux depending on instrument tempera-
ture in each pixel. There is no effect of reflected sun-
light and thermal radiation from lunar surface because 
the data obtained at cool night regions. Then, we de-
rived the relationship between DNs and the instrument 
temperature. From the data subtracted instrument ra-
diation and a lunar thermal model, thermal flux from 
lunar surfaces can be estimated. 

Conclusion:  This study estimated thermal compo-
nents of SP/NIR2 spectral data using in-flight calibra-
tion data. The calibrated data allow us to investigate 
mineral composition of lunar surfaces in more detail. 
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