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2% . Sarugaku+2024, Proceedings of SPIE, Vol. 13096, id. 130967X.

“R=200,000 NIR cross-dispersed echelle spectrograph realized by

G 0 R N ET germanium immersion grating and all-cordierite reflective optical system”

Germanium immersion grating and All-cordierite Reflective otpical system employed
NIR (K-, L-bands) Echelle spectrograph with r = 200,000 (Two hundred thousand)
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Detection of trace gases:
CO, S02, H20, HCI, HF, OCS, etc.

Doppler velocimetry of winds at the cloud-top
using Solar lines.

Cloud-top height retrieval using CO2 lines.

Search for minor but key trace gases.
NH3, N20, NO, CH4, SO3, CIO, CSx, PH3, etc.

Detection of isotopologues of trace gases.
H2'80, H2'70, HDO, 13CO, C'80, C'70, 34S0z2, etc.

Doppler velocimetry of winds above and
below the cloud layer using Venusian lines.
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Unit Items Note
F-converter 5 mirrors including 3 fold mirrors
Imager 3 mirrors including 1 fold mirror
2 lenses
Filter K, K(narrow)
(3 slots are available)
Detector HAWAII-1RG (5.3 u m cutoff)
Spectrograph Slit 004 mm (WY x 10 mm (1)
== N
__ {897 : 1.6’ x 1.6 @FEAKRE=E
2 mirrc g
‘ Main disperser Germanium immersion grating
N N —Arfay(HAWAﬂ-i ) - Entrance/exit aperture: ¢ 28 mm

Grating area: 31 mm X 104 mm

Blaze angle: 75°

Groove pitch: 57.1 um

Apex angle: 86°

2 mirrors for pupil relay including 1 fold mirror

Cross disperser Germanium immersion grating | (K-band)
Blaze angle: 8.650°
Groove pitch: 1.79 um
Apex angle: 85°

Germanium immersion grating Il (L-band)
Blaze angle: 7.995°
Groove pitch: 2.94 um
Apex angle: 85°

(4 slots are available)

Order sort filter K, L
_ o (4 slots are available)
3 mirrors for camera TMA

Detector HAWAII-2RG (5.3 u m cutoff)
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Collimator / Ge immersion grating
Slit (0.04 mm x 1.9 mm)

Unit
F-converter
Imager

Spectrograph

Items Note
5 mirrors including 3 fold mirrors
3 - T v “. - - . -

2 AI—7"y F(RY vy FAREL) >0.33 ]

TZRYy b 10427 X 20" @EALRE

Detector

HAWAII-1RG (5.3 u m cutoff)

Slit

0.04 mm (W) x 1.9 mm (L)
(4 slots are available)

2 mirrors for collimator

including 1 fold mirror

Main disperser

Germanium immersion grating
Entrance/exit aperture: ¢ 28 mm
Grating area: 31 mm X 104 mm
Blaze angle: 75°
Groove pitch: 57.1 um
Apex angle: 86°

2 mirrors for pupil relay

including 1 fold mirror

Cross disperser

Germanium immersion grating | (K-band)
Blaze angle: 8.650°
Groove pitch: 1.79 um
Apex angle: 85°

Germanium immersion grating Il (L-band)
Blaze angle: 7.995°
Groove pitch: 2.94 um
Apex angle: 85°

(4 slots are available)

Order sort filter K, L
(4 slots are available)
3 mirrors for camera TMA

Detector

HAWAII-2RG (5.3 u m cutoff)
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Geometrical parameters
Material
Blaze angle
Apex angle
Groove Pitch
Tilt angle of entrance/exit surface
Area of entrance/exit surface
Area of diffraction surface
Diffraction surface
Surface roughness
Surface irregularity

Rowland’s ghost
Coating

Entrance/exit surface
Surface irregularity
Coating

Single-crystal Ge (n =4.0)
15°
86°
57.1 pm
5°
32.0 mm x 32.0 mm
31.0 mm x 104.0 mm

< 8 nm (RMS)
< 65.6 nm (PV),
< 18.7 nm (RMS)
<0.1%
Ag (with protective coating)

<175 nm (PV)

Broadband anti-reflective coating

Absolute Efficiency: 7

Absolute Efficiency: 7

293K
28K
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Wavelength: A [nm]
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