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Lecture 08:
Designing systems
for spectroscopic observations



Dispersing element (1)

Reflection grating
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Dispersing element (2)

Grism (for FOCAS)
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Dispersing element (3)
« VPH grating (for FOCAS) : High-throughput
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Optical system for a spectrograph

MOIRCS
 Grism (Grating, Prism) as a dispersion element.
Cassegrain focal plane Focal plane array
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Optical system for a spectrograph

« Reflectin grating as a dispersion element.
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Optical system for a spectrograph

MOSFIRE

« Reflectin grating as a dispersion element.
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Spectral resolution and sampling

Grating
Blaze | normal

« Spectral resolution, R: norma'y
— Grating equation and dispersion (n: order) et
n -\ =d(sina + sin 3)
df3 n
A\ cosf-d
' Eversberg 2015

— Spectrograph diffraction-limited condition (size B=d x N)

« Note: diffraction of the spectrograph optics : not telescope. (This is usually
not the case.)

Oth order

\ A N -n
Ai B AN COS __::':5

— Image-size (“Seeing”/"Telescope-diffraction”)-limited condition
 image size d_image on the spectrograph detector,
« spectrograph camera focal length f_camera

AR — dimz:l.ge R — A L f camera A1t 1
C T AN dimage d cosp3
]L camera ( image ( COos O

« Sampling (nm/pix, A/pix)



Multi-object spectrograph
Fiber (Subaru FMOS) vs. Slit masks (Subaru MOIRCS)
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Out put from MOS
Fiber (Subaru FMOS) Vs. Slit masks (Subaru MOIRCS)
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Integral Field Spectroscopy

« Image slicer (for FOCAS)

Light from the telescope.

IFU 2nd mirrors

Slicer

BRa. IFU 3rd mirrors

To the spectrograph.

Row of Pupil Mirrors

Row of Slit Mirrors

HEEER

From SPIE

From ATC website



Night sky OH line suppression

« Optically masks the wavelength range affected by strong OH sky
lines. - , .

Kimura et al. 2010



