
















Reighley scattering?



http://www2.iap.fr/exoplanetes/index_en.html
Vidal-Madjar+2003



No absorption line 
of O2 in infrared
 O2 absorbs VUV



•



France+2012

VUV as heat source
HST







Ly α flux variability

Temporal variability
① International Ultraviolet Explorer(IUE)：56

② Hubble Space Telescope(HST)：10

IUE：Mikulski Archive for Space 
Telescopes

1987～1996

HST: 
Hubblesite

[Spectral Type]
T：6、M：115、K：11、G：7、A：1、D：3

36 observed M stars

Near solar system stars（~10pc）：143



Ly α spectrum

IUE：±1.5nm HST：±0.15nm
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RESULT

M：GJ285（IUE）

variable

G：GJ71（HST)

stable

1994/12/21 2000/8/1

Twice in 2h
3％ in 1h



Solar ly α

2002/2/9

Thermosphere-Ionosphere-Mesosphere Energetics and Dynamics(TIME-D)

• Stable (~ 2% in several 
hours)

Ly-α flux of  G star is stable
↓

Hydrogen around Hot Jupiter is 
observable

Ly-α flux of  M star is unstable
↓

Monitoring



S/N

• Interplanetary Ly-α emission (𝑁background) ~ 500R (Ajello et al., 1994)

• attitude stability、stellar Ly-α flux (𝑁signal) (Wood et al., 2005)
• Observation outside geocorona
• 10% transit depth
⇒S/N> 30

D, cm 10 30 100

Trans. (filter) 0.2

Efficiency(Optics) 0.7

QE 0.2

Effective Area, cm2 2.3 21 231 

𝑆/𝑁 𝑟𝑎𝑡𝑖𝑜 =
𝑁signal

𝜎signal
=

𝑁signal

𝑁signal + 2𝑁background

specification

Effectivce area = 𝜋 ×
𝐷

2

2

× Trans. (filiter) × Efficiency (Optics) × QE



Stellar Ly α flux 

• 10-11 -10-12 erg/s/cm2



S/N Ly-α flux 1×10-12 erg/s/cm2

Stability 1arcmin Stability 1 arcsec

D1m、exp 2h
S/N>30

D10cm、exp 2hで
S/N > 30
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S/N Ly-α 1×10-11 erg/s/cm2

Stability 1arcmin Stability 1 arcsec

D10cm、exp2h
S/N>30

10cm、6 min 
S/N>30
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