
2443-10

Winter College on Optics: Trends in Laser Development and Multidisciplinary 
Applications to Science and Industry 

F. Laurell

4 - 15 February 2013

KTH 
Sweden

 

Nonlinear optics - Parametric generation and amplification and extras
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• 250 nm wide spectrum
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- Self Phase ModulationP 0.1mJ
- Four Wave Mixing
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The overall task:

Why UV?
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Controlled particle beam

Scattering
Fluorescence

Probe laser

Scattering

UV Laser pulse
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Former c+ Former c-

=720 nm in 1mm thick KTP sample



BSHG and backward parametric generation 

QPM BSHG 398

demonstrated in PPKTP with nanogratings

Reflection, forward non-phase-
matched SHG 

QPM BSHG, 398 nm

Pump, 795 nm fs 

fs Ti:Sapphire f=150 mm

PPKTP

=720 nm /2
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Mi l OPO
QPM condition: 

G kkKk
mK G

2 = 800 nm
L = 4.5 mm
d 7 5 pm/V

Mirrorless OPO

ki
isGp kkKk deff= 7.5 pm/V

kp ks

KGpump @ 822 nm

signal @ 1140 nm

Idler @ 2940 nm

Pump pulse= 47 ps

Canalias in Naure Photonics 2008

Idler bandwidth 3GHz



+ n - n @ =979 nm

m = 3 4
3

2
3

2
334

1 nErR

@

4

low reflectivity (~10-5), only testing 80μm long structure



Thicker OP-GaAs samples (up to 750 m) possible in one growth run with c e O G s s p es (up o 7 ) poss b e o e g ow u w
improved domain fidelity of shorter periods

Previous growth: 
80 m period  but only 220 m thick

Recent growth: 
80 m period  that is 700 m thick

• Recent thick film growths show lowest losses to date of 0 01 cm-1 at 2 m wavelength• Recent thick film growths show lowest losses to date of 0.01 cm 1 at 2 m wavelength
• Access to thick films at short periods with low material loss will enable pumping of OP-GaAs 

with near-IR lasers at 1.5 m or 2 m
Thi k OP G A ( 1 ) l hi d f l f TH i i G A• Thick OP-GaAs (>1mm) very nearly achieved, useful for THz generation in GaAs



Second Harmonic Generation Mid-IR Different Frequency Generation
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Optical Parametric Oscillator Terahertz Generation
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• Pumped with 3.3 m, 1ps pulses, an extremely broad mid-IR spectrum 
was generated

• Spanned 4.5 to 10.7 microns with 55 nJ threshold and up to 15% 
conversion efficiency
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< Input beam >
- Wavelength     : 532 nm
- Pulse width      : 54 nsec

internal power for input / output

532nm input power (W)- Rep. rate          : 1 kHz






