ND: YAG LASER SYSTEM


ND: YAG Laser System Spectra Physics Model 230-10 with Model 6350 Injection Seeder and Model HG-4A Harmonic Generator with the following salient features:  

A. Shall be pulsed (flash lamp-pumped), frequency doubled, Nd:YAG laser.  

B. YAG rod housing design to include quick-change flash lamps that do not require removal of laser head.

C. Shall have a pulse repetition rate of 10 Hz but including power supply capable of operating at 30Hz so that the laser is upgradeable to 30 Hz on site.

D. Shall have long pulse mode of operation, which turns the Q-switch off and allows the laser to free run with a pulse width of 200 microseconds in order to bring the output energy approximately to 1/20,000 of the Q-switched energy.  This specification is required for safe system alignment. 

E. System shall include both a Type I and a Type II frequency doubling crystal (Second Harmonic) assembly with each crystal using individual heaters and water-cooling for the housing.

F. System shall include an Injection Seeder module that utilizes off-axis pumping of the gain medium to reduce the risk of feedback to avoid damage to the diode.

G. Injection seeder, harmonic generator and dichroic separation optics shall be completely enclosed inside the laser head for safety.  

H. All inter cavity beam paths shall be completely sealed for eye protection during maintenance, purged w/nitrogen to minimize inter cavity contamination.  Dual level dust protection incorporates a purge regulator box and purged electro-polished stainless steel beam tubes.  This specification is required for safety and protection of the laser optical surfaces.  The laser will be operated in a wind tunnel, which is an inherently dirty environment.

I. The laser shall be equipped with a power supply that is cooled by a water-to-water heat exchanger for thermal stability.

J. Shall include a 10-meter detachable umbilical between the laser head and the power supply and quick disconnect water and power connections to the power supply for easy transport.

K. Laser Head not to exceed 1.2 m long, 0.6 m wide, and 0.4 m high.  Power supply not to exceed 0.8 m long, 0.7 m high, and 0.7 m wide.

L. Shall have oscillator / amplifier configuration utilizing dual-rod birefringence compensation.

Performance Specifications:  

A. Shall have an energy output of at 1250 mJ per pulse or greater at 1064 nm (1065 mJ per pulse with Injection Seeder installed), and an energy output of 550 mJ per pulse or greater at 532nm (with Injection Seeder installed and using a Type II doubling crystal).

B. The pulse-to-pulse energy stability at 532 nm shall be less than +/-3% for 99% or more of the pulses over any 1-hour period.

C. Shall have Beam Pointing stability of less than +/- 50 urad over an 8-hour period with a temperature of +/- 3 deg C.

D. The power drift shall be 4% or less over an 8-hour period within a +/- 3 deg C temperature range.

E. The pulse duration for the 1064 nm output shall be between 8-12 ns and the 532 nm output shall be between 7-10 ns at Full Width Half Maximum (FWHM).

F. The output beam shall have an exit diameter of 10mm or less and a full angle beam divergence of 0.5 mrad or less measured at FWHM points.

G. Shall have a beam pointing stability of 0.05 mrad or less over 8-hour period within a +/-3 deg C temperature range.

H. Shall have an optical beam diameter of 10mm or less.

I. Shall allow access to full energy at 1064 nm output without removing harmonic generator.

J. The laser system shall have a synch pulse generator to provide pre- or post-trigger TTL level pulses with respect to the Q-switch in the range of +500 to –700 ns.

K. The flashlamps and Q-switch shall be externally triggerable by TTL level pulses.

L. Shall utilize an injection seeder to produce a narrow line-width of no greater than 0.003cm-1 at 1064 nm.

M. Shall have a tunable frequency range of no less than 40 GHz, with active feedback to piezoelectric crystal, that controls cavity length of the host laser in order to achieve precise overlap with the seed laser.

N. The laser shall be equipped with a beam dump in order to safely terminate the 1064 nm output.

The Contractor shall set up and install the system at NASA Langley Research Center and demonstrate that the system meets the specifications.

The Contractor shall provide one day of on-site training on the general maintenance and operation of the system.

The Contractor shall provide two (2) sets of operational manuals.

Warranty: The system is warranted for a period of 2 years or longer on all electrical and mechanical components and 90 days on all optical components.  Pump chambers shall be covered under warranty for a period of 5 years or longer.
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