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focal plane

1 arcsec
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focal length
VLT 120 m
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‘ How much is the plate scale at the focal plane? 120 7 4.84e-6
= 0.5 mm
360° = 3600 * 360 arcsec 1Tmm @) 2arcsec
360° = 2m radian
1 arcsec =2/ (3600 * 360) 1 arcsec
=4.84e-6radian __..e-metttTTTTT . S Mm



focal plane

1 arcsec

\

—p
focal length

VLT 120 m

‘ CheCk 1 20 * 4.843'6

=0.5mm

50 mas pixel /scale 1mm @) 2arcsec

27 um physical size of one pixel

1 arcsec 27 *1e3/50 =540 um
1 arcsec
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Spectrograph

grating detector
telescope

focus

fliters
pupil mask

chopper



Diffraction grating

transmissive grating with slits

blazed grating

A diffraction by a single slit
2



blazed grating

A s l dsini

| AW
VX

note : measure always wavefront




A B I dsinr r : negative

d(sini+sinr)=nA
grating equation

A’A',’

< d >

i#-r happens because of diffraction

i=-r blaze angle
blaze wavelength



a system of spectrograph

spectrograph

telescope
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computer computer



Spectrograph

slit grating detector

I — [ — image
=l I of slit

| .

. . detector
slit spectral resolution

proportional to slit width

NIRSPEC at Keck Il

High resolution: R=25,000, 3-pixel slit (0.43")

R?

0.288"x24 (2-pix)
0.432"x24 (3-pix) 25,000

0.720"x24 (5-pix)




Anamorphic magnification
d(sini+sinr)=nA
spectral
dispersion
spatial
‘ axis
dr
cosi+cosr— =10
r+ Ar di
r "
dr  cosi
di  cosr
-r magnification dr

— = 1 same size
-r reduction di



d(sini+sinr)=nA

nAq = (n+1) Az

A1 and A, reflected same direction

intensified in the same way

. .

what to do with overlap?



nAq = (n+1) A>

\/ <

low dispersion

high dispersion

fit in square format detector
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P calculate the wavelength



