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STATEMENT OF WORK

Sigma Space Corporation: MPL procurement and design modifications

BACKGROUND

The Atmospheric Radiation Measurement (ARM) Program of the Department of Energy (DOE) is directed at gaining an enhanced ability to describe the processes and properties of the atmosphere and the Earth's surface that influence atmospheric radiation and impact or limit the performance of general circulation models (GCM) used for climate research.  A major focus is on the influence of clouds and cloud radiative feedback.  Research shall be aimed at improving the description of cloud effects in climate models through prognostic evaluation of models and of parameterizations of cloud and radiative processes. To do this, the ARM Program has conducted long-term measurements at remote sites throughout the world.  These measurements include cloud detection and atmospheric profiling provided in part by Micropulse Lidar (MPL) systems.  The multi-year record of operation of these research-grade lidar systems has established the value of the measurements.

OBJECTIVE

The objective is an agreement with the Sigma Space Corporation to provide two MPL type-4b systems.  In addition, this agreement would include non-recurring design effort for modifications to improve near-field detection capabilities to historical levels.  These levels are detailed below.  The non-recurring effort is expected to include replacement of the existing laser with one having shorter pulse widths and possibly replacement of detection electronics to avoid possible interaction between the laser pulse and detection electronics.  The need to replace the detection electronics will be dictated by examination of system performance following laser replacement. In addition, this agreement would include upgrade of two previously purchases MPL type-4b systems and one MPL type-4 system to meet or exceed the performance specifications of the new systems.
Procurement of two new MPL systems

Sigma Space Corporation shall provide two new MPL systems of type-4b (or later).  The MPL type-4b system configuration includes the following specifications:

Transceiver:

· Questar 7” Telescope

· Detector: photon counting detection with TTL output. 
· Optical mountings: Fiber-coupled detection optics

· Pinhole configuration: retracted-pinhole detection optics

· Polarization optics: Karl-Lambrecht crystal polarizer

· Meadowlark Liquid Crystal retarder and control electronics

Data acquisition system

· MPL Type-4 AMPL data acquisition system by ASRC Aerospace Corporation

Laser System

· Frequency-doubled Nd-YAG solid-state diode-pumped laser, 532 nm, 25 micro-joule per pulse at 2500 Hz with a pulse width < 10 ns.
The MPL type-4b system performance shall meet or exceed the following historical baseline criteria:

· The ratio of beam-blocked afterpulse counts to clear sky atmospheric counts shall be less than 5% by the second bin after the laser spike and less than 1% thereafter until beyond 10 km. 

· The residual contribution of afterpulse to background count rates shall not exceed 2e-4 MHz.

· The day-time clear sky solar background count rates shall not exceed 1 Mhz.

· The clear-sky range-corrected signal shall exceed a value of 0.5 MHz/km^2 at a range of 5 km.

· MPL transmitted energy shall be > 7 micro-joules per pulse. 

 The historical baseline represents an improvement relative to recently received MPL-4b systems.  In order to realize this improvement in system performance 
Note: No computer systems are required!
Upgrade of two existing MPL type-4b systems:

Sigma Space Corporation shall upgrade two existing MPL type-4b systems to incorporate design improvements necessary to reduce detector saturation effects currently limiting near-range detection.  The upgraded system shall meet or exceed the specifications outlined above for new MPL 4B systems.  The design improvements necessary to achieve these specifications will have been identified and developed in the course of producing the two new MPL-4b systems described above and should not incur any additional non-recurring costs.  As previously discussed, upgrade costs will be at the cost of materials only. 


Upgrade of one existing MPL type-4 system:

Sigma Space Corporation shall upgrade one existing MPL type-4 system replacing the currently used Lite Cycles laser system with a Photonics laser system and to incorporate design improvements necessary to reduce detector saturation effects currently limiting near-range detection.  The upgraded system shall meet or exceed the specifications outlined above for new MPL 4B systems.  Because the physical layout of the MPL-4 is different than the MPL-4B, there will be non-recurring design effort associated with this action.  The vendor shall provide a detailed cost estimate including materials and labor.
Prior to the delivery of each MPL system describe above, PNNL shall be provided with complete documentation of system performance tests enumerated below:  
The set of documentation shall include at a minimum: 

1. Transmitted laser power/energy calibration: measurements and resulting calibration.

2. Photon-counter non-linearity corrections.

3. Detector “afterpulse” determination: measurements and resulting corrections.

4. Far-field wave front characterization as determined from collimator.

5. Validation of system collimation based on high-altitude (>15 km) return signal.

6. Near-field correction:  measurements and resulting correction. 

7. Lidar calibration determination:  measurements and result in calibration value.

Sigma Space Corporation shall provide a Users Manual or Operating Manual including components specifications for user-replaceable components. 

Exemptions:
1. Instrument configurations are driven in part by recognized design improvements and in part by vendor/component availability.  Although MPL system type-4b is specified in the procurement, delivery of a later configuration type or substitution for unavailable components is acceptable provided advance approval is obtained from the ARM MPL instrument mentor, Albert Mendoza.

2. It is recognized that the ability to conduct measurements for high-altitude validation, near-field overlap correction, and lidar calibration requires favorable atmospheric conditions.  If local conditions prevent these measurements from being conducted, the completed MPL system may be delivered without said measurements and corrections with the advance approval of the ARM MPL instrument mentor, but Sigma Space shall extend consideration.   

Acceptance Testing
PNNL shall have the option of attending the acceptance test at Sigma’s facility upon the completion of the first unit.

