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L&S=1:1, 0,=245",
nlzl.o, n2:1.45.
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LightSmyth transmission grating for Volume binary (VB) grating for ALIS of LUPEX
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Schematic representatlon

1302: S10, of VB grating.
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Diffraction efficiency of VB grating for ALIS.
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SEM photograph of VB grating T | ; I
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- | etching on silica substrate. Wave front error of VB grating.

Xenics (20 X 20 [um], 640 X 512 pix) —Sony (5 X 5 [um], 1280 X 1024 pix)
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cww W T s me 012 A —Design and fabrication of lens became difficult.
633 | - e A=1.43um (700g/mm) —2.0pm (500g/mm)
]- band grating #160 5+Prlsm #2 & #4 H band grating #406+Prlsm #3 & #5 — A novel fabrication method for a VB grating with Tempax glass 1s developing.

Novel fabrication process for VB/trapezoid grating
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Ripple of VPH grating is interference
of thin polarizing plate
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Efficiencies of J band grating Efficiencies of H band grating
VB/Trapezoid grating for MOIRCS K-band grism
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Removal of silicon Grinding and polishing
by wet etching of Silicon .
Cast 1n vacuum
- (1,100°C)
.°f_. Part of si oxidation [um]
2 A=2.0 pm,
~ t=6.5 um,
L&S=4:1, | Designed
| | | | | ol | | | | | | n,=1.0, removal level
2. 00“ M'clzcﬁg?h lum|2,400 2,600 | 1,800 2’000\\:';,\@.25.33?1. lum|2,400 2,600 n,=1.45. | ;}:ctlial emoval
VB (volume binary) grating, A=2.36 um,  Trapezoid grating, A=2.36um iR .30 ev ALLIX Serious absorption appeared
L&S=1:1, t=4.5 um. Can be fabricated L&S=0.59:0.41, t=4.5 um, Taper: 7.1° Oxidation of Si (SlO 5153). in Tempax glass.
directly by plasma etching on quartz glass. Cast temperature: 1,100 — 1,000°C.
.- Reactive Ion beam Summary
esmt\ * Instead of VPH grisms of J and H-band for MOIRCS, we have developed grisms
| | with LightSmyth transmission gratings.
Singtlel—> » » The VB and trapezoid gratings achieve very high efficiency and wide bandwidth of
C.I'l}./S g . - . wavelength.
ST Oxidation of silicon Removal of Oxide . | ,
Cycle etching ‘ * Instead of the VPH grism of K-band for MOIRCS, we are developing a VB grism.
(Bosch process) - Glass substrate * We are also developing a novel fabrication method for a trapezoid grating of
MOIRCS K-band grism by means of replication of a S1 mold, as a prototype for
IIIIIIIIk Resin for rephca TMT transmission gratings.
« * A prototype VB grating with quartz glass for ALIS have fabricated.

= Silicon mold * We are developing a novel fabrication method for a VB grating of ALIS with
Tempax glass by using a S1 mold. Cast temperature: 1,100 — 1,000°C.

Finish Replication



