Dispersive Charactristics

The linear dispersion, D, = dx/d\

The linear distance
between dispersed
wavelengths with 1nm
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the linear dispersion is given by D, = /D,
where f 1s the focal length

reciprocal linear dispersion R,
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2Xit sli
s L;u:lisné
H Slit height
Movin
x0 ent(:'ancge .
— slit image\ | : ' b
Ll
348nm R 2 No overlap E : E i
i
Z I
A
346 nm A= : S 25% overlap Z : : Il
R S
é : : : Direction
Z i+ — of image
[N ravel
344 nm A= % Sg 50% overlap %/ | ; l (‘ 348
4 !
4 1 z =
- : J 0 0= s R, w
I
342 nm A-1s, 75% overlap / ! Spectral band pass
__ _ 4
/ =(348-332) / 2= 8 nm
340 nm A 100% overlap / Wavelengths passing
/ exit slit with intensities
:ﬁ: : i : >50%
111 340 nm
1001 : : i
i i/ '\ Half-width
Pe;ger:_tggc of image : i +\ O{Sl":c Rd = Sg [ W= 8nm/2mm
radiation emergin, ! 2 —
from exit slilgl . 50 ; : . /,\ =4 nm/mm
: \
B
3a8nm |/ \, 332 nm
0 50 100 200 Ao = 8 Ao Ao t+ 5
Percentage of image overlap 5

(slit function)



Effective width
of grating *cos 3
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Throughpot factors

Output spectral radiance into cell ((b;\)o

O, = f (@,), d\ = WHQ L B, T, t(\) d\
0

=Ry W
B, : Source spectral radiance
W Slit width
H : Slit height
2 . Solid angle into monochromator
Topt: Optical transmittance

R, : Reciprocal linear dispersion



Stray Radiation.

Leaked room light
Reflecting walls

Dust

Fluorescence

Grating order overlap
Grating imperfectness
Slit edge diffraction

Stray radiation or stray light in a monochromator is considered to be
any radiation passed that is outside the interval )\0 g 3

Were )\0 IS the wavelength setting and S is the spectral bandpass.

(I)SR Solution:

_ . SR _ -Holographic Gr.

% stray radiation = D " 100 (3-75)  TpedeRe e
0

Q.. is the stray radiant power

O 1s the Source radiant power passed by the )\0 * S

monochromatorover



Optical aberations:

* Mirror - No chromatic aberration,

 Parabolic shape = No spherical aberration,

* a=xf - Low Coma

* High N = high throughput, high resolution, but astigmation

(number of grooves)



Monochromator Types.
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Monochromator Types.

Littrow Monochromator design

Reflecting
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Echelle Monochromator

A prism prior to grating
serves as an order sorter.

It disperses the spectrum
perpendicular to diffraction
direction,

Which gives rise to 2D
spectrum.

Central wavelength region of
different orders are
considered.
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3-7 NONDISPERSIVE SYSTEMS

Fabry-Perot Interferometer
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