NARROW BANDWIDTH NANOSECOND OPTICAL PARAMETRIC OSCILLATOR MODEL NT242-SH/SFG- SCU-FC with enhanced spectral purity and FIBER COUPLING UNIT
Features

- Integrates DPSS Nd:YAG laser, third harmonics generator and OPO into single compact housing.

- BBO type II nonlinear OPO crystals for narrow linewidth.

- Gap-free tuning range from 405 nm to 2600 nm from OPO stage.
- Nearly constant linewidth in the whole tuning range.

- Optional SH generator for tuning range extension down to 210 nm.

- Optional SF generator for improved power and stability in 300-405 nm range.

- Beam walk-off compensation in OPO and SH/SFG stages.

- Build-in third harmonics generator.
- Extra output for OPO pump beam at 355 nm.

- Built in OPO pump energy monitor. 

- PC controlled through USB port (RS232 optional) wavelength tuning with supplied software.
- Labview driver for NT242 control.

- Compact system housing (W ( L ( H): 
455 ( 1030 x 260 mm.

Specifications 1)
Tunability:


OPO: 
405 – 709 nm & 710-2600 nm.
SH:
210-299 nm ( with optional SH generator)

SFG:
300-405 nm ( with optional SFG generator) 2)
OPO line width:
< 5 cm-1.

SHG range line width:
< 8 cm-1.

Pulse repetition rate:
1000 Hz.
Pulse duration:
3-6 ns.

Output pulse energy:
>450 μJ @ 450 nm. 3)

>40 μJ @240 nm and @340 nm. 3) 

Beam diameter:
~2.5 mm typical. 4)
Beam divergence:
2-6 mrad typical 5)
Tuning method:
Angle tuned

Wavelength readout accuracy:
±0.5 nm

Scanning step:

· Signal (405 – 709 nm):
0.1 nm.
· Idler (710 – 2600 nm):
1 nm.

· SH/SFG (210-405nm):
0.05 nm.
OPO output wavelength polarisation:


Signal (405 – 709 nm):
horizontal.
Idler (710 – 2600 nm):
vertical
SH/SFG (210-405 nm):
vertical
Output beam spatial mode:
Single peak, bell shaped (See Fig. 5 bellow for far-field profile)

Wavelength control:
 
        OPO control pad and/or Computer via USB port and LabView drivers.

Integrated pump laser 6)
Max pump laser pulse energy: 
3/1 mJ @ 355/1064 nm.

Max pulse repetition rate:
1000 Hz

Pump laser pulse duration:
< 6-8 ns (FWHM) @ 1064 nm.

Pump laser beam profile:
without hot spots

Typical beam diameter:
3 mm @1064 nm.

Beam divergence:
< 2 mrad

Output port specifications 7)
Service requirements

Electrical supply:
90- 240 VAC, single phase, 50/60 Hz.

Power consumption:
< 1 kVA.

Operating ambient temperature:
15 – 30 0C.

Relative humidity:
20 – 80 % (non-condensing).

System housing size (W ( H ( L): 
455 ( 1030 ( 275 mm.
Power supply unit (W ( H ( L): 
365 × 290 ( 395 mm.

Chiller (W ( H ( L):
TBD (with CHL compact chiller option).
Pump laser features

a) Laser head:
- Precision machined monolithic mould aluminium alloy optical bench.

- Unique laser cavity configuration for short pulse generation.
- Contains a shutter for inhibition of laser operation.
b) Power supply:
The front panel includes:

- Mains key-lock;

- Emergency circuit breaker.

- Microprocessor control unit for laser operation control via remote control pad or PC interface.

- PC interface module with RS-232 and LabView driver.

- Power supply for harmonic generators’ crystal heaters.

- Interlock circuit for safety devices.
- Dimensions (W ( H ( L): 
365 x 289 x 392 mm.

c) Laser operation control: 
- Laser operation on/off ;

- Internal or external triggering mode selection;
- Laser routine/servicing mode selection;
- Safety interlock (activates when emergency circuit is open, error in cooling system, error in power supply system, laser head cover open and on other signals).

[image: image1.emf]
Fig. 1. Typical NT242-SH/SFG tuning curve 


Notes: The laser and auxiliary units must be settled in such a place void of dust and aerosols. It is advisable to operate the laser in air conditioned room, provided that the laser is placed at a distance from air conditioning outlets. The laser should be positioned on the same solid worktable as seed laser. Access from one side should be ensured. Intensive sources of vibration should be avoided. 

1. Due to continuous improvement, all specifications are subject to change without notice. The parameters marked typical are not specifications. They are indications of typical performance and will vary with each unit we manufacture. Unless stated otherwise all specifications are measured at 0.45  μm.

2. –SFG option can be used together with –SH option, resulting in maximum possible pulse energy in 210-405 nm spectral region. Specify – SH/SFG option when ordering.

3. See Fig.1 for typical output pulse energies at other wavelengths.

4. Beam diameter is measured @ 0.45 μm at oscillator output at the FWHM level and can vary depending on the pump pulse energy.
5. Full angle measured at the FWHM level @ 0.45 μm, beam divergence is different in X and Y planes.

6. The laser max pulse energy will be optimized for best OPO performance. The actual pump laser output can vary with each unit we manufacture.

7. See fig. 3 and fig. 4 for dimensions and output port numbering.

-SCU option features:

Enhanced Spectral cleaning of beams in wide spectral range:

Method of cleaning is presented in table below.

	Spectral range
	Spectral purity 
	Notes

	210-299 nm (SH range)
	>10-6
	Signal wave (420-600 nm) is separated from idler wave and pump wave by extra polarizer RP2, then  SH wave is cleaned by dispersive filter using Pellin-Broca prism. Pellin-Broca introduces losses to the SH wave; see fig 1 for resulting tuning curve).

	300-405 nm (SFG ranbge)
	>10-6
	Signal wave (420-600 nm) is separated from idler wave and pump wave by extra polarizer RP2; mixing waves (420-600 nm and 1064 nm), idler wave and pump wave @ 355 nm are cleaned by dispersive filter using Pellin-Broca prism. M12 mirror (see fig 6) reject 355 nm pump wavelength. . Pellin-Broca introduces losses to the SH wave; see fig 1 for resulting tuning curve).

	405-640 nm (signal range)
	>10-6
	Pump wave, and idler wave is cleaned by dispersive filter using Pellin-Broca prism.

	640-790 nm
	In 10-2 – 10-6 range
	Pump wave and idler wave is cleaned by polarisers RP1 and RP2 only (dispersive or glass filters does not resolve the signal and idler waves). 

	790-2300 nm (idler range)
	>10-6
	Pump wave, and signal wave is cleaned by dispersive filter using Pellin-Broca prism and glass filter F1. Pellin-Broca introduces losses to the SH wave; see fig 1 for resulting tuning curve).
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Fig. 2. Typical NT242-SH/SFG-SCU tuning curve 2.7 mJ@355nm and 2 mJ @ 1064 nm. (with and without SCU spectral cleaning unit option). See Fig 4. for port assignment.
2. EXTERNAL DIMENSIONS OF THE OPTICAL PARAMETRIC OSCILLATOR NT242-SH/SFG-SCU
[image: image3.emf]
Fig. 3. General view of the optical parametric oscillator NT242-1K-SH/SFG 
3. Optcal LAYOUT OF NT242-SH/SFG-SCU unit with all options installed.
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Fig. 4. Optical layout the optical parametric oscillator NT242-SH/SFG-SCU.
4. Variable attenuator/Fiber coupler option (ATTN/FC option).
Features:

Motorised attenuator of output power for 210-2600 nm spectral range.

Max transmission > 80% in 400-700 nm range.

Transmission range 1%-80% from input power.

Beam deviation <800 µrad.

Labview based software for setting of transmission. 

Fiber coupler with >50% transmission in visible part of spectrum
Non-solarizing silica fiber (600 µm core, up to 6 meters long) is supplied. 

Motorized switching between fiber/free space outputs.
Specifications 
Attenuator:

Max Transmission:

210-1000 nm:
> 80%.
1000-2600:
>65%.

Min Transmission:
<1% for 210-2600 nm range.

Fiber coupler:
1000 Hz.

Fiber coupling and transmission efficiency (for 6 m long fiber):


350-700 nm:
>50%

700-1400 nm:
>30%
1400-1700 nm:
>20%.

Service requirements

Electrical supply:
90-240 VAC
Power consumption:
< 100 W
Operating ambient temperature:
15 – 30 0C.

System housing size (W ( H ( L): 
310 ( 260 ( 480 mm.
Power supply/driver unit (W ( H ( L): 
110×65 ( 180 mm.

NOTE: For operation of Attenuator-Fiber unit one has to connect it to NT242-EnSH/SFG-ExSCU unit with supplied cable.
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Fig. 5. Optical layout of Attenuator-Fiber unit.
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Fig. 6. External dimensions of Attenuator-Fiber unit.
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