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Deteriorations of R1300 (KRS-5) Grism
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Hybrid grism for MOIRCS

Refractive index of optical glass (n < 1.8) 1s not sufficinet for R1300 grism.

Size : 70x70x54 [ mm)]

Prism material : ZnSe (n,=2.4529@1.65 pm)
Prism vertex : o =23.8°

Incident angle : 6,=5°

Substrate : S-FPM3 (n,= 1.5240@1.65 pm)

Groove period : A= 10.79um (92.68 grooves/mm)
Blazed angle :[3 = 64.8°

7 Groove vertex : vy =61.8°

Slit width: 0.585”— 0.3”
R=1,487—2,900@0.88 um (z band)
R=1431—2,790@1.02 pum (Y band)
R=1,408—2,750@1.25 um (J band)
R=1,434—2,800@1.65 um (H band)
R=1,419—2,770@2.20 um (K band)




Observation Wavelength Range of Hybrid Grism
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Diffraction Efficiency of Hybrld Gratlng (Scholar Calculatlon)
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Fabrication Method of Master Grating for Hybrid Grism

Work piece :Ni1-P alloy
Blazed angle : [ =64.8°

Grooves vertex:y = 61.8°

Grating period : A= 10.79um

Shaper cutting of
master grating

Substrate 4

Clear resin. »
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Master gratings

Replication Finish



Diamond Bit for Master Grating Cutting
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High-dispersion Ecelle Grism for MOIRCS
0

Size
Prism material :
Prism vertex

Grating period :

0
Quasi-Bragg i

grating

Volume binary grating
L>S, 90-sin"!(n,sin6,) > sin"!(n,/n,),
functions as a quasi-Bragg grating

: 70x70x54 [mm] Slit width: 0.3”
/nSe R=4,630@1.02 um (Y band, 5R)
o= 18.5° R=4420@1.25 um (J band, 4R)

A=5.1um (196g/mm) R=4270@1.65 um (H band, 52)



Beam Propagation in Quasi-Bragg Grating

Ideal incident angle
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Observation Wavelength Range of ngh Dlspersmn Grism
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Echellegram with High Dispersion Grism and Direct Vision Prism”
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Diffraction Efﬁc1ency of ngh Dispersion Grism (RCWA)
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Total Efficiency of VPH Grisms
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Fabrication Method of Volume Binary Grating
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Single crystal

Bosch process

Top view Substrate
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Summary

New R1300 (Hybrid) Grism

- The hybrid grism which 1s composed by a replicated
grating with acute vertex angle and high refractive
index prisms 1s under developing.

- R~2800 (0.3”slit) @830~2500nm.

High Dispersion Echelle Grism

- We evaluated the spectral diffraction efficiency and
fabrication methods for the volume binary grating of
which functions as a quasi-Bragg grating.

- Cross disperser: ZnSe: 20°/CdTe: 16.6° x 2 pieces.
» R=4,300~4,600 (0.3’slit)@960~1,800nm.
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sin 6,=n,sin 0, (1)
n,sin (a— 0,) = n,sin 0, = (2)
Thd, Fl=. BFICEDBEHDOHKIE,
n,sin (58— 6,) = sin (- 0;)
n, (sin B cos 6, — cos B sin 6,)

= sin 3 cos O;~ cos 3 sin 0,

n,sinf, —sinb
tan § = —2 2 :
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