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Introduction: NIRS is a near infrared spectrometer 

on-board the spacecraft HAYABUSA, which aims to 

return samples from a near-earth asteroid, 25143 

Itokawa. HAYABUSA was successfully launched by 

Japanese M-V-5 rocket on May 9, 2003. After the 

successful earth swing-by on May 19, 2004, the 

spacecraft is now on the way toward the asteroid, 

where it will arrive in this summer. During the 

rendezvous phase with the asteroid, we will observe 

the asteroid surface using NIRS and obtain reflectance 

spectra of the surface materials across the wavelength 

range of 850nm to 2100nm. Based on ground-based 

observations [1],[2],[3], 25143 Itokawa appears to be 

an S(IV) type asteroid. NIRS can detect absorption 

bands due to olivine and pyroxene and investigate the 

mineralogical composition of the surface materials, 

and reveal a relationship between asteroids and 

meteorites.  

NIRS has a 64-channel InGaAs photodiode array as 

a detector and a grism (grating – prism) system. 

Spectral resolution is 23.6nm/channel. The field of 

view is 0.1 x 0.1 degrees. Aperture size of collecting 

area affected by front hood is 27.2mm of the diameter. 

NIRS has calibration lamp and LED in order to 

monitor the variation of the responsivity and 

relationship between the channel and observed 

wavelength. NIRS’ characteristics and prelaunch 

calibration results were summarized in the previous 

paper [4]. 

Operations of NIRS after the launch: After the 

successfully launch, initial operation of NIRS had been 

held at May 12 and 16. During this operation we have 

checked and confirmed NIRS’s function and property. 

Obtained on-board lamp and LED data agreed with 

that obtained before the launch. Responsivity and 

relationship between the channel and observed 

wavelength had not changed before/after the launch. 

At May 23 and June 5, we checked and measured 

co-alignment between the line of sight of NIRS and –Z 

axis of spacecraft coordination by observing alpha 

Scorpius. We confirmed that the co-alignment has not 

changed before/after the launch. Since June in 2003, 

the spacecraft used ion thruster engines for almost the 

full time in the cruising phase toward the asteroid. 

During this period, we only obtained lamp and LED 

data about once per month to monitor, except for the 

chance to observe some planets and stars.  

The list of objects observed by NIRS in the 

cruising phase is shown in Table 1. In the observation 

of Mars, we succeeded at obtaining the reflectance 

spectrum of the surface material of Mars and detecting 

the atmospheric CO2 absorption band. In the 

observation of Jupiter, we succeeded at detecting the 

atmospheric CH4 and NH3 absorption bands. During 

the observation of alpha Auriga, we performed 

simultaneous observations with NIRS and AMICA 

(asteroid multiband imaging camera), and checked and 

measured co-alignment between the line of sights of 

NIRS and AMICA. At the earth swing-by, we had a 

chance to observe the Moon and the Earth. This was 

only a chance to observe the area light sources. The 

maximum apparent diameters were about 0.5 and 1.5 

degrees respectively. We could find the H2O

absorption band of the Earth’s atmosphere and detect 

the absorption band of olivine and pyroxene in the 

lunar reflectance spectrum. We also calculated the 

footprint of the NIRS on the lunar surface during the 

NIRS’ observation. We can construct the albedo map 

and mineralogical map of the lunar surface. These 

procedures will be carried out in the rendezvous phase 

with the asteroid Itokawa in this summer. 
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Table 1. Observed objects by NIRS 

------------------------------------------------------------------ 

αSco, αAur, αOri,

Mars, Saturn, Jupiter, Moon, Earth 

------------------------------------------------------------------ 
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