Novel Transmission Gratings with High-dispersion, High-efficiency and Wide Bandwidth
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Diffraction efficiency of SR grating is peaky. The RFT grating is able to achieve high diffraction
WF OS R20§2 efficiency of certain orders decreases due to the efficiency by means of internal reflection of a
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There is not much difference X Trapezoid grating has high
between Trapezoid and VB VB gratlng TrapeZOId orating efficiency at AOI~45°.
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SEM photo of silica VB : Fly cut processing of hard resin. Micrographs of grooves (cross section).
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Replica processing method for a trapezoid grating using
silicone mold.
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Diffraction efficiency distribution of the prototype

Diffraction efficiency of a replica of a ngﬁﬁﬁggf;m;@vg&: = e RFT grating.
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800 1000 1200 1400 1600 The sample size was small, and the efficiency was distributed between front and rear orders due to

The Advanced Lunar Imaging Spectrometer (ALIS) for wavelength [nm]

: . Diffraction efficiency of VB grating of

the Lunar Polar Exploration Mission (LUPEX). 1 field o o

of view: 2000 X 10 mm @ 5 m, full field of view: vertical SN (el . Consideration of groove shape
scanning,Wavelength band: 750— 1650 nm.
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diffraction broadening. However loss such as scattering is small.
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w p‘m - Optimal groove shape of n=1.49 and diffraction Diffraction efficiency of RFT grating with
Removal of Grinding and efficiency: The incident beam that grazes apex of the apex=42.0", AOI=45".
Siby wet  polishing Cast in vacuum Anodic bonding groove and is reflected near the bottom of the groove
etching ~ 1000°C) 7RI then travels parallel to incident plane of the groove.
Fabrication methods of Tempax glass VB/trapezoid grating using
silicone mold e i AT Eff. [%] 21
g Type ok [uml]) R K
N Si oxidation 2L " Developed VPH grisms with resin of volume hologram for instruments of 8.2m Subaru
=) | . Volume phase i
Y holosranhic ~100 Telescope, Okayama Astrophysical Observatory and so on.
(VPEI) I;a tin (0.32~2.4) = Bandwidth of VPH grating is narrow, and in multi-slit mode, efficiency decreases at slit
5 5 positions far from the center of the field of view.
* VB gratings of fused silica have developed for ALIS and for successor to MOIRCS K band
Volume binary ~95 VPH grisms.
(VB) grating (0.2~1000) | = VB/Trapezoid grating with Tempax glass is developing by means of hot isostatic pressure
processing using a silicone mold.
| | - . . ~98 * We are developing a trapezoid grating with a resin by replica processing using a silicon a
| | 5.00kV x7.00k SE | S ' 5.00um Trapezoid grating (0.2~1000) mold.
1025°C, 1.9atm, 120 min 1 0 atm, 60 111011 1100°C, 1. Oatm, 60 min . * NiP mold of 200lp/mm had prototyped — The top of groove becomes cracked.
. RFT grating C oy e :
Hot press machine @Metal Horlzontal electric furnace Horizontal electric furnace ittt ~ 85 — We are considering improvement of cutting methods.
Technology Co. Ltd. : €BEHF %) @Tohoku Univ. @Tohoku Univ. echelle grating) (0.32~2.4) | = RFT grating of 20 Ip/mm with hard resin is Prototyped by diamond cutting.
— We confirmed that the RFT grating can be achieved high efficiency.




