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The 50 MHz amplification system
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The 50 MHz amplification system 



The Oscillator

Pump diode
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λ = 1041 nm
pulse duration ~ 2.5 ps
power ~ 15 mW
fr ~ 50 MHz
TBWP ~ 0.41
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The Oscillator



The pre-amplifier
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The pre-amplifier



The Amplifier

Liekki Yb1200-30/250

DC LMA fiber

The DC fiber is coiled in two orthogonal
planes to strip high-order modes.
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The Amplifier



Amplified pulse characterization 

Average power: 4 W
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Side-Bands amplification

Side-Bands contributes to about  20% of the output power.
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PM LMA fiber amplifier

The DC fiber is coiled in two orthogonal
planes to strip high-order modes.

Liekki Yb1200-30/250-PM

DC LMA fiber
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Spectral Side-Bands cut

Side-Bands removed with narrowband filters

1

0

In
te

n
si

ty
 [

a.
 u

.]

1055105010451040
Wavelength [nm]

16.5 mW
13.5 mW

10.5 mW

-90

-80

-70

In
te

n
si

ty
 [

a.
 u

.]

1046104310401037
Wavelength [nm]

before after
FWHM = 0.61 nmFWHM = 0.54 nm

8

0
In

te
n

si
ty

 [
a.

 u
.]

-8 -4 0 4 8
Delay [ps]

pulse FWHM
2.7 ps

8

0

 In
te

n
si

ty
 [

a.
u

.]

-8 -4 0 4 8
 Delay [ps]

pusle FWHM
      2.5 ps



Pulse pre-amplification

with side-bands no side-bands
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Amplified pulses

1.5 watts 3.5 watts 5.0 watts
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ASE estimation

• ASE contributes around 5% 
to  the output power
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SHG

~ 44% efficiency at 100 nJ IR pulse
~ 44 nJ green pulse

15-mm-long LBO crystal
non-critically phase 
temperature tuning
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SHG: beam quality

The SHG beam is near diffraction limited
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Longitudinal shaping
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Transverse shaping 

Newport Refractive Beam Shaper



Rep rate control

Pockels cell

linear electro-optical effect

piezoelectric effect – excitation of acoustic modes in the crystal

photoelastic effect – refractive index change through mechanical deformation



BBO Pockels cell



1.3 GHz system


