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1- High brightness LED fringes based on 3f system; surface
topography measurement

2- Resolving the individual lines of an 80 MHz frequency comb

by use of 2D disperser; virtually imaged phased array and grating
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1- High brightness LED fringes based on 3f system
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1- High brightness LED fringes based on 3f system; surface
topography measurement, reference is optical flat and object is USAF

Multiple-beam LED interferometry
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Checking the minimal power of the InGaAs Camera @ 1500 nm (Fiber laser)
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Checking the minimal power of the InGaAs Camera @ 1500 nm (Fiber laser)
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Checking the sensitivity of InGaAs camera @ 800 nm (Imra laser)
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Full-field image synthesize for off-axis ultrashort digital holographic

microscopy; effect of long and short coherent lengths

Long coherent length
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2- Resolving the individual lines of an 80 MHz frequency comb by
use of 2D disperser; virtually imaged phased array and grating

Purpose: using those individual lines to generate holograms to
Interferometer v
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To resolve 1 GHz difference i.e. 0.0021 nm we need a grating of size 31.75 cm

Resolution = 800/(1x1200xA) 1GHz or 0.0021 nm

31.75 cm
AV

31.75 cm




Dispersion Law of Grating, F-P, and VIPA (working @ 800 nm)

c S
FSR=—= wup [ Q

2tcos(6) 7 M S vipa o8

- I//,o i X

Cylindrical s 12, % /
Pulse ~ 9% -
Lens & -
Laser Pt
22"V oourput______

-~

The VIPA dispersion is given by ABC - AD

dB/dxr=(2/2)tan .

@a=p 2tk( I )— 21k (tan(B,,,,)Sin(0,,,, +0,,,.,)) = 2mm
COS input
- c 1 h
_C n___ ° FSR = —tan(6, )sin(0, +6
FSR = > [cos 0 tan(6,)sin(6,,,, +6,,,.,) 7 [cos @) (0, )51, +0,,,,)

] t=1.686+0.002mm
Solid VIPA




Analytical FSR of VIPA; plane wave and paraxial wave models
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Experimental results with VIPA (60 GHz) disperser (spectra at Fourier plane)
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Intens1ty of spectrum at Fourier plane as a function of wavelength
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Mode trapping of VIPA output by use of spatial gate (tilted slit width)
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Output spectra of VIPA by use of spherical lens

VIPA Spherical fiberon 1:
- _ 12-
Ti sapphire Cylindrical i | Lens ; trantslatlon ’;‘ o)
Laser | §§ _______ = E 8
: - 5\ 6-
Ay g % .l
. J )

798.2 7984 798.6 798.8 799.0

Scanning Wavelength (nm)

When Grating at the Fourier Plane is positioned

16-

6

—
N
|

-
At res. 0.05 nm

797.8 798.0 798.2 798.4 798.6
Wavelength (nm)

AN

Intensity (mW)x10
o)

0

060 ; : ] : ! . .
798.@1nm ?.18nm/D 798,01 nm




Output spectra from VIPA and Grating ( G is positioned at the Fourier plane)
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Mean power and average FSR calculation; where is the dissipated Energy?
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FSR calculation with varying the incidence angle slightly
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FSR calculation with slightly varying the incidence angle
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Influence of repetition rate f,,, on spectral resolution
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Influence of repetition rate f,,, on spectral resolution

High repetition rate f,,, is desired ( easy to resolve line by line) 1 GHz gives 0.0021 nm
Low repetition rate f,,, ( difficult to resolve line by line) 80 MHz gives 0.000168 nm
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Impact of coherence length of the divided wavelengths (new equations for

the new divided wavelengths system should be established)

A light source having a Gaussian spectrum centered at wavelength 4, and a
bandwidth A4 has a coherence length given by
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The narrower the spectral bandwidth of a wave, the higher its temporal coherence will be.

Coherence is 20 times greater
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When AL = 1.3 nm and 4,=798.50 nm L. = 044 x (798.50)°/(1.3) = 0.02 cm
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Application; holography with filtered mode @ 798.33 nm with 1nm width
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Mitigating the number of modes by use of ECLD and scanning Fabry-

Perot interferometer

c‘>_<> 600 A 60 GHZ
Output %400 ﬁ
waveform ~— ] 1
>
Synthesizer 'AM" ' DMD 5200 J u — \/\/
= O A -
798.5 799.0
Wavelength (nm)
Fabry-Perot filter
cavity (10 GHZ) l l
Reflection L, ” l m
type Colr holograms : .
InGaAs Mitigated modes
camera ‘Mirror 1 Mirror 2
: M =1
 Wavelength against FSR (no change)
» Wavelength against half width (changed) M=10

|




Thank you for listening.
Any guestions or suggestions?



