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Transit (Light curve) observation
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(Kaltenegger & Traub, 2009)
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Lyman Alpha Imaging Camera (LAICA)
onboard PROCYON

Observed Hydrogen Geocorona
Kameda et al. 2017
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88.9 erg/cm?/s @Proximab  (Linsky+2014) C—‘ 3050 K

0.0485 AU
Thermal irradiation x0.8 Sun
Solar EUV (10-117 nm) Carth
2.44~6.53 erg/cm?/s @€arth o 5777 K

‘ (Linsky+2014) 1 AU
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HOt oxygen corona Temperature of atmospheres

with high EUV irradiation
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World Space Observatory-Ultraviolet
(WSO-UV)
» Target launch: 2023
* ODiameter : 1./ m
» Spectral range © ~110-320 nm
(H Lya 122nm, O 130nm)
» Orbit: GSO (6.6 Re)-> outside of oxygen geocorona

Shustov+2014



Space Telescopes

for exoplanet detection & characterization
2010 2015 2020 2025 2030
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Optics (LZOS, Russia) + coating
(LUCH company, Russia)

WSO - UV
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Telescope AlV facilities
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7es Exoplanets Detected So Far
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() Transit

(O Radial velocity
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@ Direct imaging

Unknown is how many
planets of middle mass
exist in middle orbits

... Those planets have the greatest
impact on planetary system formation

2% SRIZEX
(RERE - MEH
SE)

16



UVSPEX(UV spectrograph for exoplanets) instrument

Overview

e Simple layout: slit + concave grating + detector

* Proven components (grating: CLASP, detector:
BepiColombo/PHEBUS-FUV, PROCYON/LAICA)

Development status for options

* Blazed grating samples (plane) were
successfully manufactured

* Test model of Funnel-MCP achieved 1.7
times higher quantum efficiency than
normal MCP (4.6%->7.8%)

Specifications
Spectral range 115-140 nm
Spectral resolution <0.5 nm @130 nm
Total efficiency ~4.6%
Slit Width 2.5 arc—sec (= 200 um)
Type Laminar
Shape Toroidal
Grating Coating Al + MgF2
Efficiency 29% (ref. CLASP)
N 2400 g/mm
f 250 mm
Csl photocathode +
Type microchannel .pla.tes
(MCPs) + resistive
Detector anode encoder (RAE)
Efficiency 16% (ref. LAICA)
Effective area ®» 30 mm
Resolution 80 um
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UV Spectrograph for Exoplanets
(UVSPEX)

1000 ey
— WSO-UV (nominal)
By UVSPEX [ WSOV (g
. . . . o'\ 100_
Proxima Centauri +Earth-like Proxima b R sy S
5 I
~16 pc away can be detected in 1 year. 2 10p
S
Numbers of <2Rg, . planets around M dwarfs within 20 pc 1 Distance fr%)(l)nEarth, " 100
Expected Numbers
Distance (pc) <5 5-10 10-15 15-20 of TESS Targets
based on Monte
Numbers 3 6 5 7 Carlo Simulations by

Sullivan et al. (2015)
Among them, 3 planets are located in HZ around M dwarfs

(i.e., effective incident flux S within 0.2-0.8 S¢_,,,; Kopparapu et al. 2013).
9 planets are with S of 0.2-2.0 S¢, 4



UV Spectrograph for Exoplanets
(UVSPEX)
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Development: Improvement of efficiency

Funnel-MCP
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Cross-sectional view

Cross-sectional view

Proposed by
Rikkyo Univ.

Test model

1. Funnel + Bare
2. Funnel + Csl
3. Normal + Csl
4. Normal + Bare

[Hamamatsu Photonics K.K.]
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