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SingleSingle--shotshot：：

Dynamic range: 106~107:1

Noise: Neutral density filter 

(NDF)

TimeTime--ScanningScanning：：

Repetitive pulses 

Dynamic range: ~1011:1

Pulse contrast measurement

Repetition rate
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High-power laser system: low repetition rate

large shot-to-shot variations

Pulse contrast is more important.                               



Fiber attenuator

PMTA/D 
Converter

A/D 
Converter

Our system

Imaging lens

Signal
Autocorrelation generator

Spectral filter

I I2 3rd OrderI I2 3rd Order

Broadex Technologies, China
V-groove-based technique
NA: 0.275

Fiber attenuator replace NDF 
(without noise)

Parallel to serial 
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SHG-DFG
SHG-SFG



DFG (Degenerate)：~ 2×107:1

THG (Non-degenerate):  Higher  

Zhang et al, Opt. Lett. 33, 1969 (2008)
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Recent result (DFG):  ~ 108:1 (50 μJ: high sensitivity)



The consistency of the two traces clearly manifests the 
satisfactory uniformity of the fiber array and the shot-to-shot 
stability of the laser source as well.

The packaging uniformity 
and alignment of the 
proximal ends of the fibers

Translate the fiber array 
transversely by ten 
channels



Zhang et al, Opt. Lett. 33, 1969 (2008)
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SummarySummary

Advantage:

single-shot, high sensitivity, high dynamic rang

Fiber:

Parallel to serial mapping: PMT (Low-noise high-sensitivity detector )

Similar to Time-scanning mode except for pulse averaging

Spatial filter

Fiber attenuator: 

This eliminates the external NDF and the introduced Noise
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Thank you !

Fudan UniversityFudan University





ParametersParameters

400 μJ    SHG-DFG : 2×107:1  Ti: sapphire: 800nm

50 μJ      SHG-DFG :  108:1       OPA: 1054nm

Widths of the interacting beams or pulse tilting.

1.5               7.5ns



I I2 3rd Order

Third-order autocorrelation

SHG-DFG

SHG-SFG


