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Thermal Infrared Imager onboard Hera
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◼TIRI: A bolometer based thermal imager (Heritage from Hayabusa2 TIR)
◆Thermal imaging to investigate thermophysical properties of asteroid surface.

◆Multi-band thermal imaging to map the compositional difference.



Observations by TIRI at Didymos binary system
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◼Global thermal images
◆Diurnal temperature profiles (landing site selection)

◆Thermal inertia map, to find Ryugu covered with low-TI 
boulders, indicating highly porous materials [Okada+, 
Nature 2020]

◆Images in the night side (for complete shape modeling)
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Thermal Imaging of Asteroid

Hayabusa2 TIR
23 June 2019, at Box-A: 20.2 km (~17.8 m/pixel):
Solar distance: 1.14 au, SPE angle (~phase angle) = 35.5°

Hyb2_tir_20180921_034132_l1 Hyb2_tir_20181025_022416_l1

“Hot Spot” 
in a crater

“Cold Spot”, 
a cold boulder

Target Marker 
in a rough area

Hyb2_tir_20181025_024712_l1

◼Local thermal images
◆Thermophysical properties of each 

of rocks and boulders

◆Discovery of “cold” and “hot” 
spots [Okada+, Nature 2020; 
Sakatani+, Nature Astron. 2021]

◆Detection of surface features, incl. 
10cm-dia. TM.
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Multi-band Thermal Imaging of Asteroid

◼Comparison with
◆Didymos / Dimorphos

◆DART crater: interior / ejecta blanket / outside

◆Flat area (sediments) / boulders

Wider Band (~1um bandwidth)
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Summary
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◼TIRI is a bolometer based multi-band thermal imager onboard Hera.

◼TIRI will contribute to understanding the nature of the Didymos asteroid 
binary system, especially in thermophysical properties and material 
distribution.

◼TIRI will possibly contribute to constructing the complete shape model 
and spacecraft navigation, using thermal images.


