General Requirements:
A. Shall be a pulsed (flashlamp‑pumped), frequency doubled, Nd:YAG laser.
B. System shall use dual rod oscillator for birefringent compensation for best possible beam quality.
C. Shall be standard commercially available laser not custom breadboard design.

D. Shall have no more than two amplifier rods to minimize size of laser for easy transportation to windtunnels
E. Injection seeder, harmonic generator and dichroic separation optics must be completely enclosed inside the laser head for safety.
F. The harmonic generator must be rotatable to provide user‑selectable polarization.
G. The laser frequency shall be tunable by an external voltage source.
H. The laser shall be equipped with a power supply that is cooled by a water to water heat exchanger for best narrow line width stability. 
I. The laser flash lamps and Q‑switch shall be externally and independently triggerable by TTL level pulses.
J. All intracavity beam paths shall be completely sealed for eye protection during maintenance, and purged with nitrogen to minimize intracavity contamination.  This specification is required for safety and protection of the laser optical surfaces. The laser will be used for windtunnel measurements.  This is an inherently dirty environment.
K. The laser head shall be connected to the power supply with an umbilical cord that is detachable and is at least 10 feet in length.
L. The laser shall be equipped with a beam dump in order to terminate the 1064 nm output. 
M. System shall be equipped with computer interface with IEEE and RS232 inputs.  All laser functions shall be under either manual or computer control.
N. Shall have independent control of firing of oscillator flashlamps, amplifier flashlamps and Q-switch via TTL pulses using BNC connectors.  Shall be able to use an external pulse generator to electronically delay, either by advancing or by delaying, each relative to any other to reduce Q-switched laser energy by at least a factor of 10.  
O. Laser shall have capability to automatically turn water circulator on and off each day for a user selectable period of at least 1 hour.
P. The Contractor shall set‑up and install the system at NASA, Langley Research Center and demonstrate that the system meets the specifications.
Q. The contractor shall provide one day of on‑site training on the general maintenance and operation of the system. 
R. The contractor shall provide two (2) sets of operational and maintenance manuals.
Performance Specifications:
A. Shall have an energy output using injection seeder of at least 1700 mJ/pulse at 1064 nm, and an energy output of 850 mJ/pulse or greater at 532 nm. Shall have an unseeded energy output of at least 2000 mJ/pulse at 1064 nm and 1000 J/pulse at 532 nm.
B. Shall have an injection seeded linewidth < 0.003 cm-1 and an unseeded linewidth < 1.0 cm-1.
C. Shall have timing jitter < 1 ns.
D. Shall have flashlamp lifetime(10% of IR energy in item A) of at least 40 million shots.
E. The pulse‑to‑pulse energy stability shall be 2% for 99% or greater of pulses over any 1 hour period.
F. The power drift shall be 3% or less over an 8 hour period within a + 3 degree Celsius temperature range. 
G. The pulse width for both the 1064 nm and 532 nm output shall be 10 ns or less at Full Width Half Maximum (FWHM).
H. Shall have a full angle beam divergence of 0.5 mrad or less measured at FWHM points.
I. Shall have a beam pointing stability of 50 urad or less over an 8 hour period within a + 3o C temperature range.
J. Shall have an output beam diameter of 10 mm or less.
K. For safety considerations, shall have a long pulse mode of operation. This shall turn the Q‑switch off and allow the laser to free run with pulse a width 200 micro‑seconds to bring the output energy approximately to 1/20,000 of the Q‑switched power.  This specification is required for safe system alignment.
L. Shall have a pulse repetition rate of 10 Hz.
M. Shall utilize an injection seeder to produce a narrow line
   Width of no greater than 0.003 cm-1 at 1064 nm.
N. Shall have a tunable frequency range of no less than 40 GHz, with active feedback to a piezoelectric crystal, that controls cavity length of the host laser in order to achieve precise frequency overlap with the seed laser. 
Upgrade Specs:

A. System shall be upgradeable to produce 355 nm or 266 nm operation.
B. System shall be upgradeable and compatible with pumping an optical parametric oscillator/amplifier.
C. System shall be upgradeable to accommodate active beam positioning system.
D. Shall be upgradeable to 20 or 30 Hz operation.
