POTENTIAL COLLABORATIVE TECHNOLOGY DEVELOPMENT ACTIVITIES BETWEEN SD AND ED

In response to a request from Engineering Directorate, we’ve polled the Science Directorate departments and have generated a list of technology needs.  These are organized by department and each includes a point of contact.

SD20 Science Systems Department

1.
Inflatable Deployments for Science Instruments:

There is a need to exploit inflatable structures technology for the deployment of sensitive scientific instruments and radiation shields on spacecraft.  The high expansion efficiency, simplicity, and stowage efficiency make the use of inflatable deployments look attractive to science mission designers; the sensitive instrument can be deployed further from the spacecraft so as to mitigate the spacecraft’s [field] influence on the detection.  The study should address rigidization schemes, and hybrid inflatables as well.  Larry Russell, SD20, 961-7583. ED34 (Nonmetallic Materials & Composites Group) and ED31 (Environmental Effects Group) are interested in supporting this area.  ED 21 (Structural Dynamics and Loads Group) has a major interest in inflatable structures and has done a lot of work in this area over the last several years.  They are anxious for some collaboration.  ED27 (Structural and Dynamics Testing Group) and ED 24 (Ground Support Equipment and Mechanisms) are also involved in inflatable structures.

2.
Micro-Satellite Power Source:

There is a need for a power source for micro-satellites (up to 2 cubic feet and 200 pounds) that would provide at least 100 watts of power.  For short duration satellites, the power would be needed for only about 7 days.  For long duration missions, the power would be needed for approximately 1 year.  The power source must be light (less than 40 pounds) and it must have a small launch volume (less than 0.5 cubic feet).  ED 10 (Avionics Department) is interested in discussing this area.  The need for such a power system is to provide enough power to conduct scientific investigations on a micro-satellite.  Present body-mounted silicon solar panels can only provide approximately 15 watts of power.  This leaves less than 5 watts available to the payload’s experiment.  Larry Russell, SD20, 961-7583.

3.
Micro-Satellite Reboost Capability:

There is a need for a orbital reboost system for micro-satellites (up to 2 cubic feet and 200 pounds).  The reboost system must be light (less than 40 pounds) and it must have a small launch volume (less than 0.5 cubic feet).  The need arises for low earth orbit satellites that want to stay in orbit longer than a few months or need to maintain a specific altitude.  This need arises in remote sensing missions, plasma investigation missions, and magnetic/gravity sensing missions. Possible technologies that could be used are: propulsive tether systems, high specific impulse micro-thrusters, ion thrusters, and solar powered thrusters.  Larry Russell, SD20, 961-7583. ED31 (Environmental Effects Group) is interested in supporting this area. ED 24 (Ground Support Equipment and Mechanisms) has an interest in propulsive tether systems.

*****************************

SD30 Gravity Probe B Program Office

The following strawman list of technologies are either being used by Gravity Probe B and/or could conceivably be used by a future Satellite Test of the Equivalence Principle (STEP) mission:

    

    technology for large scale orbiting dewars . ED 24 (Ground Support Equipment and Mechanisms) has an interest this area.
    laser gyroscope ED 10 (Avionics Department) is interested in discussing this area.
    gyroscope caging technology ED 10 (Avionics Department) is interested in discussing this area. ED 24 (Ground Support Equipment and Mechanisms) has an interest this area.
    microthrusters

    electrostatic positioning of gyroscopes ED 24 (Ground Support Equipment and Mechanisms) has an interest this area.
 

Roger Chassay, SD30, 544-1969

*******************************************

SD40  Microgravity Science & Applications

1. Provide technical expertise in the design of the video system, which will image samples in a 1500 C furnace. ED 10 (Avionics Department) is interested in discussing this area.
2. Thermal control for isolated payload heat rejection.

3. Smart umbilical - actively controlled cables with embedded sensor and actuator. ED 10 (Avionics Department) is interested in discussing this area. ED 24 (Ground Support Equipment and Mechanisms) has an interest this area.
4. Lab-on-a-chip - take the developing "lab-on-a-chip technology and advance it in the direction suitable for Biological Crystal Growth.

5. Inkjet Technology - Take the developing inkjet technology (IJT) and advance it in the direction suitable for Biological Crystal Growth.

6. Voice Coil (Lorentz Force) actuator design. ED 24 (Ground Support Equipment and Mechanisms) has an interest this area.
Scott Stephenson, SD40, 

******************************

SD50  Space Science Department

Sensors and Detectors:

1. Novel photon detectors for X- and gamma rays e.g. scintillating fibers.

2. Particle detectors for high-energy cosmic rays 1013-1017 eV with good energy discrimination, (E/E ~ 0.2.

3. Hard X-ray imaging detectors e.g. gas filled detectors operating in the range of 25-125 KeV.

4. Large format (4kx4k minimum), CMOS based, low noise, array detectors with on-chip A/D conversion for use in the optical and UV. Architecture should include multi-ports for rapid readout.

5. Low energy (1-1000 eV) particle detectors for both electrons, positive ions and neutral atoms.

Optical Systems:

6. Large Area (104 cm2), aberration free, multilayer coated for high reflectivity between 5 and 50 KeV X-ray mirrors. ED33 (Metallic Materials and Processes Group) can help with the coatings.

7. Diffraction limited X-ray optics.

8. Optical, UV and X-ray polarimeters.

9. Narrow band (30mÅ), large field of view (2x10-2 steradian) tunable filters operating in the optical from 390 to 700 nm and in the UV from 120 to 300 nm.

10. Large Fresnel lenses for observing cosmic ray induced atmospheric nitrogen florescence.

11. ED 27 (Structural and Dynamics Testing Group) wonders if there is an SD50 interest in membrane optics

Image Processing:

12. Efficient, lossless, image compression schemes.

13. High Capacity (50 Gbit), low power, space qualified data storage. ED 10 (Avionics Department) is interested in discussing this area.
14. Radiation hard CPUs. ED 10 (Avionics Department) is interested in discussing this area.
15. High speed (5MHz), low power A/Ds ED 10 (Avionics Department) is interested in discussing this area.
John M. Davis,  SD50,  961-7600

**********************************

SD70 Space Optics Manufacturing

1.  We have a need for support in the development of cryogenic nanometer-positioning actuators. ED 24 (Ground Support Equipment and Mechanisms) has an interest this area. The actuators are to perform mirror-segment positioning for phasing and alignment of the Next Generation Space Telescope (NGST) optical system. Current technology consists of ambient temperature devices. The challenge is to develop actuators that perform suitably at cryogenic temperatures to support the NGST flight optics. This effort will include mechanical hardware development as well as associated control electronics. More information is available upon request.  Billy Lightsey SD71    961-7571 ED 37 (Manufacturing Services Group) and ED38 (Special Test Equipment Design Group) can support this effort.
2. High strength, high microyield strength (MYS), lightweight, high stability materials for x-ray mirrors and x-ray mirror substrates. These material should be capable of being deposited or formed (at temperatures not exceeding 85C) on superpolished, nickel-plated aluminum cylinders or on conventionally machined, aluminum cylinders. These materials could include metals, ceramics, or composites.  Bill Jones 544-3479

3. ED27 (Structural and Dynamics Testing Group) wonders if there is any interest in this group for membrane optics. 

**********************************

