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Mr. Frank Snow, Code 410.0

THEMIS Mission Manager

Goddard Space Flight Center

Greenbelt, MD. 20771

Subject: THEMIS Monthly Technical Report 

Dear Frank,

Enclosed is a copy of the monthly technical report for the THEMIS project. Copies have been distributed as itemized below.

Additional details on the status of the program are available at any time at the THEMIS ftp site:

ftp://apollo.ssl.berkeley.edu/pub/THEMIS/1.1%20Management/REPORTS/

If you have any questions, please don’t hesitate to call.

Sincerely,

Peter R. Harvey

THEMIS Project Manager

University of California, Berkeley

Cc: 
Mike Riley, Contracting Officer, 214.4

Publications and Graphics Services Section, 253.1

Center for AeroSpace Information

Dr. Vassilis Angelopoulos, Principal Investigator

Dr. David Sibeck, Project Scientist

Summary Status and Accomplishments

1.1 Mission Management

Prime Contract Status. The GSFC-UCB contract was signed in late December and, needless to say, we have been working a back-log of deliverables that we due prior to contract signing.

Personnel.  Personnel added in the January timeframe have been making their impacts most notably in the I&T area, with Rick Sterling and Marc Kaylor detailing the plans. In addition, several additional venues of communications have been opened up with the entry of David King as liaison to the spacecraft and flight software. Additional mechanical and electrical technician positions were opened for the flight fabrication, and UCLA has been added to help flight fabrication as well.

Schedule. The instrument and spacecraft schedules have been moving right along, with a considerable amount of engineering modeling going on. Many photos were offered for this report that could not be included due to practical size limitations. 

As February 2004 came to a close, we were expecting to have a Confirmation Review at HQ in early March. However, GSFC declined to submit THEMIS for confirmation, citing concerns over a Probe fabrication schedule which allowed multiple probes to be built before Probe 1 was fully qualified. This reversal in position caught the project management by surprise, as they were literally on the plane to Washington. As a result, the month of March will see a renewed effort in schedule details in order to gain GSFC engineering and management confidence in the project schedules, and a new hope of a Confirmation Review in April.

See the latest master schedule at:

ftp://apollo.ssl.berkeley.edu/pub/THEMIS/1.1 Management/SCHEDULES/thm_master_schedule_040221.pdf
1.2 Systems Engineering

Reported by Ellen Taylor.
1.2.1 Requirements and Verification - I&T flow continues to be discussed and detailed. Mission Environmental Test Matrix detailed for Instruments, will be detailed for Probe early in the next period. Working EMI/EMC/MAG Plan and requirements. Expect draft plan to be released early in the next period.

1.2.2. Document Status- MRD will be updated per ECNs and SCNs early in the next period for Peer Reviews. Contamination Control Plan has been reviewed by Swales and GSFC, new revision expected early in the next period. Final release of ICDs expected early in the next period.

1.2.3. Resource Budgets - Power, Mass and Data budgets continue to be tracked. Eclipse power and %DOD will begin to be tracked monthly. Large Probe Carrier mass increase is a concern.

1.2.4. System Design - Supported on-going systems meetings and activites:

Spacecraft systems, Magnetics, ESC, SC Mechanical, SC Thermal, Instrument Teams, Mission Operations. Supported Monthly TIM at Swales.  Started detailing Early Mission Operation scenarios. Started defining Mission States and Modes.

1.2.5. System Trades - Swales is in the process of assessing the impact of adding a propellant tank. The tank would provide additional delta-V capability. A Go/No Go decision is expected early in the next period.

2 Space Segment Development

2.1 Instruments

2.1.1 Instrument Data Processor Unit
Chassis

Written by Heath Bersch

Completed IDPU design,  prepared and checked machine drawings,  sent parts out for fabrication , simplified Model.  ICD review in progress, stress analysis configuration in progress.

Boom Electronics Board (BEB). 
Written by Stu Harris.

 Boom Electronics Board (BEB)
1. BEB ETU status. The design for the engineering test unit for the BEB was completed, and the PC board was fabricated at Valley Circuits. Jackson & Tull also completed board assembly in February. The completed assembly was delivered to UCB on March 1.

2. BEB analysis completed. In conjunction with completing the BEB design, parts stress analysis and temperature analysis was completed.

3. BEB GSE developments. While the BEB ETU will be functionally tested, debugged and characterized using traditional bench equipment, a more automated testing approach is planned for testing the flight hardware. The development of this GSE continued during February, finalizing the hardware design. Much of the essential software required to run the tests was also completed. Drivers that allow us to use Matlab to write test scripts was completed and tested. The Matlab interface provides hooks to CDI command generation, power switching, signal source selection and data acquisition via a 16 channel ADC pod.

4. EFI harness specification. Draft specifications for EFI harnessing were completed.

Planned activities for next period:

1. ETU BEB testing and characterization will be carried out.

2. BEB GSE construction will be completed. Testing of the system will begin.

Digital Fields Board (DFB ).

Written by Jim Westfall, LASP
Overall the DFB breadboard bench testing is going very well. There have been some glitches in progress but mainly due to shortcomings in the bench/test GSE.

The resource-tracking table that has been submitted in the past had an error in the way November and January were reported. The Slow and Fast survey power columns were reported as the average power for those modes. This month’s resource table has corrected those columns.

The current DFB power estimate is 1.056W. There has been a downward trend in the power estimate over the last three months, as more of the design is coded and verified, validating the conservative nature of the initial estimates. Over the coming months those estimates will be further validated on the breadboard and the results will be extrapolated from the ProASIC part on the BB to the RT54SXS parts that will be used for flight.

As the VHDL coding has progressed there has also been a steady decline in FPGA real estate utilization. The current estimates don’t yet support going from three FPGAs to two FPGAs but if the trend continues through the month of March then we should be able to finalize the design at two FPGAs and move on with ETU/FM schematic capture and layout.

We have not updated the schedule to reflect the way we are tracking progress internally as we mentioned last month. We will continue to track the progress at a functional level internally but have decided not to add that much detail to the reported schedule. Given that, here are some words to describe what is behind the schedule bars:

1. Modules that fall under “Initial data path connectivity” are largely coded but not optimized. Some sections have been verified on the breadboard.

2. Modules that fall under “Digital Filters” are largely all coded and about 50% optimized. No breadboard verification has occurred.

3. Modules that fall under “Spectra” are roughly 50% coded with no optimization or verification.

4. Chris Culley and Ken Stevens have been working on the algorithm development and initial implementation concepts. This initial effort has been assigned a 15% completion. No coding, optimization or verification has been performed.

The schedule shows that we are slipping behind a bit on the completion of the ETU schematic capture and layout. We will start catching up on that effort once we have finalized the number of FPGAs. Based on the current resource trending we will be able to finalize the design at the end of March and go out for DFB ETU layout two to three weeks after that.

Breadboard and Analog front end, parts, etc

February accomplishments:

1. The DFB assembly is completed. 

2. LabView coding of BB GSE was completed. 

3. Communication link (command uplink and telemetry downlink) between the Labview based GSE and an Actel emulator board was verified. 

4. The kit for a second DFB BB is complete and in assembly. 

5. Parts update, gain resistors, was submitted to SSL (Jorg Fisher). 

March Objectives:

1. Turn on completed breadboard early in March.

2. Refinements of the Labview based GSE will continue with functionality being added as required.

3. The second BB PWB will be assembled, tested and released to Ken Stevens and Chris Cully for continued DFB code development efforts and verification.

4. A DFB will be integrated, at SSL, with existing GSE and software.

5. As necessary, parts updates will be provide to Jorg.

6. Continue finalization of ETU and FM schematics. Completion of this task needs to hold off for one month until a final estimate for the final FPGA count is completed. March Digital Signal Processing design efforts will provide the necessary detail.

Digital Signal Processing

February accomplishments:

1. Reorganized top-level design to incorporate system synchronization into the command and telemetry controller. Completed synchronization framework into the command and telemetry controller (source) as well as in the other modules (sink) to provide coordination of data flow through the SRAM. 

2. Completed design and VHDL coding of the memory access controller, including both the system arbiter and the SRAM controller. This module was then incorporated into the CTC synchronization framework. 

3. FPGA registers were designed and implemented for write and read-back of commands from the DCB. 

4. A first version of the configuration formatter (translates register values into configuration port values and controls timing of configuration updates) was implemented. This block will evolve as additional functionality (filters, FFT, etc) are added to the system. 

5. Completed coding of the interface to the analog/digital converter including selection logic. 

6. Started R-ETU bring-up procedure by testing with an Actel ProASIC evaluation board to verify interface functionality. 

March objectives:

1. Board-level bring-up of the R-ETU to include all major data path functionality…i.e. read/write commands, send data in through the A/D converters, into SRAM, and then out the telemetry stream. 

2. Design and implement top-level VHDL simulation to match the in-lab test-bench for verification and debug purposes.  Incorporate initial representative test cases. 

3. Complete conceptual design of the derived quantities and FFT combo. 

4. Complete command set and implement appropriate changes to the DFB registers and configuration formatter.

Resource Tracking Table

	THEMIS DFB TPM Tracking Database
	November
	December
	January
	February

	
	
	
	
	

	Power (mW)
	
	
	
	

	Slow Survey
	646.36
	1017.09
	849.87
	783.91

	Fast Survey
	1156.93
	1618.38
	1435.50
	1388.43

	Average (45% FS)
	856.12
	1287.67
	1113.40
	1055.95

	Mass (gram)
	359.7
	359.7
	359.7
	359.7

	FPGA
	
	
	
	

	"C Cells" - % of '72S
	202%
	221%
	174%
	159%

	"S Cells" - % of '72S
	170%
	167%
	159%
	145%

	
	
	
	
	


Data Controller Board (DCB)

Written by Dorothy Gordon.

1. DCB Board:  DCB PCB #1 has been fabricated and populated. It has passed preliminarydiagnostics for the core processor/memory subsystem. A basic test/debug environment as been established using the Spacecraft UARTports to communicate with a ROM-based monitor (TDCB-MON). TDCB-MON allows the users to peek/poke register and download code into DCB RAM.

Further diagnostics (to exercise the DMA subsystems, SDRAM and analog sections) are being generated.

2. DCB-FPGA:  The first DCB-FGPA has been programmed and is running in DCB PCB #1.
Flight Software (FSW)

No report this month

Power Control Board (PCB)

Written by Peter Berg.

The Power Control section is in layout and is 100% placed, and 20% routed. All the "on paper" engineering changes have been incorporated into the schematic and BOM. The 0705 resistors are out for quote. A board level tester is in design.

Low Voltage Power Supply Board (LVPS) 

Written by Peter Berg.

The LVPS frequency plan has been finalized to separate the power oscillators 10 KHz apart and filter rather than synchronize and filter.The design is proceeding and expected to complete in three weeks. Heath Bersch provided the latest dxf of the board outline drawing.

ESA/SST Combination Board (ETC)

No report this month.

Ground Support Equipment (GSE)

No report this month.
2.1.2 Electric Field Instrument (EFI)
2.1.2.1 Spin-Plane Boom Mechanisms

Written by Bill Donakowski

Progress:

· Globe Brush Gear motor

· 6 Flight Motors Have Been Received

· Remaining 30 Flight Motors Expected in 4 weeks or less

· Coaxial Wire

· Majority of Flight Coaxial Wire Received from Gore (80%)

· Final Shipment due in 4 weeks

· Machined Parts Status

· Machining of EM Spheres completed; units out for Titanium Nitride Surface Coating; delivery expected early next week

· Approx. 95% of EM parts are received; few last minute parts pending

· EM Build-up has begun; no problems at this time

· SMA Door Release

· Waiting for Parts Fabrication

· Wire Lengths Finalized (Pankow, Bonnell) and detailed on ICD 

· Facilities

· Room 20 TV tank refurbishment PO placed, vendor fabricating parts

Outstanding Issues:
· Mass

· Final Design of SPB Assy has mass of <1.7 Kg (was 1.757 at PDR)

· Mass decrease due to strenuous weight relieving, decrease in height of assy

· Mass no longer an issue

· Various Analysis Ongoing
· Shafts/Gears Strength

· Stress Analysis for Structure

· Dynamics for SPB
· Lower Random Vibration Spectrum Inputs needed; expected to be delivered to UCB by 10 April 2004
Concerns:
· Thermal Vacuum Tank Purchases have started, though schedule to support EM Qual Testing remains tight

2.1.2.2 Axial Booms Boom Mechanisms
Written by Robert Duck


Deliverables

· Received all ETU Parts

· Received main stacer shipping fixtures, delivered to vendor, and received Flight Stacers

· Received ETU Sensor Stacer

· Received Flight Bearings

· Received 10 Frangibolt Actuators, 100 Actuation Fasteners

· Received Thermal Vacuum Test Fixtures

· Received Rivets

· Received GSE Deploy Fixtures

· Received Vibration Test Fixtures

Design

· Painted Main Stacer with DAG 154.

· Assembled Thermal Vacuum Fixtures

· Assembled Vertical Deploy Test Fixtures

· Assembled GSE Deploy Fixtures

· Cleaned all ETU Parts, including Fasteners

· Assembled ETU (Figures 1 & 2)
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	Figure 1.  DDAD Device
	Figure 2.  Stowed Axial Boom in Thermal Vacuum Test Fixture


Documentation

· Updated Stacer Trim, Assembly, and Paint Procedures

· Prepared Vibration test specification and sent rough copy to test facility

Testing

· Cleaned and installed heaters for Thermal Vacuum Chamber

· Began Thermal Vacuum Testing (Figure 4)

· Conducted Vertical Deploy Test successfully (Figure 3)

· Conducted Actuator Deployment Test successfully
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	Figure 3.  Deployed Boom, Vertical Deploy Test
	Figure 4.  Deployed Boom, Hot Cycle Thermal Vacuum Test


2.1.2.2  EFI Preamps

Written by Dan Schickele
Continued work on the preamp, cable fabrication procedures/fixtures, and vacuum chamber.  I also started increasing my time the Manipulator in preparation to generating working drawings and purchase orders
2.1.3 Electro Static Analyzer (ESA)

2.1.3.1 Current Top Level Status:

Written by Bill Elliott
A successful vibration test of the Release Plate Assembly was held on 2-23-04. (It did not trip open under severe vibration loading.) This is a major mechanical milestone for the ESA and a validation for the most important mechanical upgrade to the ESA system.

[image: image5.png]



In addition, the Peer Review of the SMA Actuator based on the original NanoMuscle TM hardware was held 2-26-04 and approved. A number of helpful suggestions were made including measuring the time to actuate the SMA Actuator.
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The ESA Mounting Foot has been re-designed to accommodate changes requested by Swales and is now being fabricated with a delivery date of approximately 3-23-04.
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ESA Housing parts are still on order and due soon. The Purge Assembly ETU parts have all arrived and several pieces now sent out for Teflon coating. 

The ESA BOM, ESA+IDPU ICD, ESA Purchased Parts List and ESA Fabricated Parts List are all up to date and uploaded to PDM Works.
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2.1.4 Solid State Telescope (SST).

Report written by Robert Lee
Design

· Finalized Elmwood 3200 thermostat mounting location

· Finalized Winchester connector mounting location

· Stock Watlow Kapton heater selected based on thermal requirements

· Kinematic flexure design incorporated into ETU

· Updated support structure to minimize gap between unit baseplate and spacecraft panel

· Completed design of purge fitting and dust covers

· Completed design of detector stack assembly jig to maintain component alignment during stack assembly

· Completed design of attenuator positioning jigs for use during flight unit assembly

· Collimator design finalized per latest science requirements

· Collimator baffle designs finalized per latest science requirements

Engineering Test Unit

· Attenuator covers being machined (ETA: March 9, 2004)

· Ordered Watlow Kapton survival heaters for flight units (ETA: Late April 2004)

· Flow restrictors used in purge system ordered (ETA: Late April 2004)

· Designed and built a combination timer/power supply/SMA driver/cycle counter circuit for use during attenuator mechanism test

· Magnet cage and collimator drawings updated with new plating specifications prior to chemical blacking process

· Ordered parts to build additional 12 SMA actuators (ETA: Mid March 2004)

· Collimators being machined (ETA: Mid March 2004)

· Collimator baffles being photoetched (ETA: March 9, 2004)

ICD for Integration with Bus

· Updated ICD with latest SST dimensions and mass estimate

· THM-SST-ICD-001-B

Testing

· Timer/power supply/SMA driver/cycle counter circuit for attenuator mechanism test functionality checked out

· Attenuator mechanism test setup adjusted in preparation for mechanism cycling test.
2.1.5 Search Coil Magnetometer (SCM).
Written by : Abdel Bouabdellah, Christophe Coillot, Bertrand Delaporte, Olivier Lecontel, Alain Roux

2.1.5.1 Sensors

Manufacturing of sensors:

· Winding is finished (CETP/TECHNOPOINT).

· Magnetic core potting has begun (CETP)

· Electrical tests of EM has begun  (CETP)

Solution for varnish is : To use 1A27 for EM and evaluate Uralane 5750 (5753) for FM (advised by UCB).

2.1.5.2 Preamplifier voltage regulator
No change

2.1.5.3 Preamplifier

Calibration function : 

Waiting for part procurement from UCB.

PCB routing : 

Manufacturing of PCB for EM has begun. 

Cube 3D+

Flex for EM has been tested successfully (CETP/3D+)

Assembly stage of Flex inside cube has started (3D+)

2.1.5.4 Preamplifier box.
EM preamplifier box is under manufacturing (CETP/GDTECH)

2.1.5.5 Mechanical structure of tri axis antennas.
EM support SCM is under manufacturing (CETP/GDTECH)

2.1.5.6 Harness SCM to PA
No change – but UCB has to provide CETP with a few meters of cable for tests (mid March)

2.1.5.7 Interface Preamplifier
Schematic & Routing has been defined (CETP).

PCB is under manufacturing (CETP)

2.1.5.8 Sniffer 

Sensor is available (CETP).

A first version of preamplifier is available (with high cut off filtering)

Second version of preamplifier is under manufacturing (with rejection at 60Hz, 180Hz & 240Hz).

2.1.5.9 Others 

CDR will take place at CETP on 08 April.

2.1.6 Magnetometer Booms

Written by Tien Fak Tan

2.1.6.1 Design.

1. Implemented new boom cant angles into ETU designs.

2. Modifying hinge parts that interface with the deck with kinematic flexures to reduce thermal distortion.

2.1.6.2 Fabrication

1. Table roller equipment delivered on 2/3/04.   Installed table roller equipment on 2/17/04.  Table rolling facility is in testing phase now.

2. Ordered ETU and flight prepreg.

2.1.7 Facility Development

2.1.7.1 Calibration Chamber (Ion Gun Facility)

Written by Mario Marckwardt

• Ion gun verified on schedule to arrive mid April. 

• Refurbishment of existing vacuum chamber halted. The chamber required too much work to be completed in a timely fashion. SSL shop advised the purchase of new chamber. This option is being pursued. 

• Vacuum gauges and controller installed in relay rack. Operation verified. 

• Fabrication of back-up electron guns completed by SSL shop. Awaiting cleaning, assembly, and test. 

• E-gun photocathode UV windows in house. Deposition of 350A of Chromium completed. 

• Power supply for 50keV e-gun purchase under way. Lead time 12 weeks! 

• B20G lab power distribution upgrade completed. 

• Cleanroom furniture and desiccators in house. 

2.1.7.2 Thermal Vacuum Facilities

Written by Sharon Jelinski

· Potting Vac Oven. Linear feedthru order placed with MDC (P.Berg). These are here, but not mounted to oven yet. Meanwhile Helen is using the potting oven from Mario/Chuck with success in Rm 150.

· Sm T/V system. Placed Purchase Order for chamber Adapter flange with Nor-Cal, 2X 7-port 2.75” CF (delivery due 3/12)

· Sm T/V system. Placed Purchase Order for 8 LN2 feedthrus on 2.75” CF with MDC (3 week delivery) The first 8 have arrived.  Another PO for 2 more feedthrus placed last week (3/3) for 5 LN2 lines.

· Sm T/V system. New Baseplate/Shroud PO with Transfer Engineering placed (due 3/12 earliest)   As of this writing, vendor expects delivery on 3/30.

· All T/V systems. TQCM PO placed with Faraday Labs (due 4/15) Attempting to speed delivery of TQCM, no new date yet.

· Sm T/V sys. New oil free Rough Pump, Varian Scroll arrived in house.

· Sm T/V system. Adapter flange PO with MDC, 1X 3-port 4.5”CF (due 4/7)

· Sm T/V system. Electrical feedthrus PO with MDC, 3X two 25P on 4.5”CF (due 4/7) This will provide 6 25 pin-to-pin “D” instrument elec. Feedthrus.

· Cleanroom Rm120. All clean room supplies arrived, room stocked, fume exhaust fan fixed.  THEMIS parts Cleaning Procedure written and posted.

· Cleaning of parts underway by the end of February, must have exhaust while running two ultrasonic cleaners.  Cleaning procedure final revision circulated 

Thermal Vacuum Test Chambers

1. Refurbishment of Bayside, Sm T/V System underway

· Purchase placed for replacement thermal shroud and baseplate

· Purchase placed for Watlow thermal controller to match existing facilities

· Purchases placed for complimentary vacuum and electrical hardware

· Determination that existing Cryo Torr 8 High Vacuum pump working

· Determination that vacuum chamber can achieve vacuum at present

· Electricians hired to change power provided at outlets to match needs


2. THEMIS Snout T/V System

· The specifications for the THEMIS Snout System written, sent for RFQ

· Two of three vendors came to visit facilities and view similar Snout T/V

· Presently we are waiting for campus final approval of purchase


3. Large Vacuum Tank Refurbishment for Thermal 

· Waiting to evaluate performance of Bayside shroud and baseplate design

Mechanical Assembly Room

Room newly painted, new lights installed, added electrical and phone

Assembled and installed seven identical state of the art workbenches


Each workbench equipped with dedicated cabinet for parts storage


Room provided with roll around tool box and shared fasteners


Clean room gloves and clean surfaces supplied, no HEPAs necessary

Clean Room and Parts Cleaning 


Clean room supplies purchased and stocked for existing cleanroom


THEMIS parts cleaning procedure written and posted, cleaning begins


Exhaust fan repaired and additional larger ultrasonic cleaner operational
2.2 Probe and Probe Carrier

See Reference : ftp://apollo.ssl.berkeley.edu/pub/THEMIS/1.1 Management/REPORTS/thm_monthlyreport_0402_ppc.pdf
3 Ground Segment Development

Written by Manfred Bester

3.1 Mission Operations Development
3.1.1 Mission Design

The THEMIS flight dynamics team (Sabine Frey) generated additional IDL code that, in conjunction with GTDS, facilitates the development of detailed orbit placement strategies for all five probes, independent of the launch date. The orbit placement strategies were completed for the first tail season, based on a revised nominal launch date of 21-Oct-2006. The orbit placement was optimized for maximum conjunction time, minimum shadows and minimum number of maneuvers. Development of the maneuver sequence itself aims for lowest fuel consumption and the least amount of operational complexity with built-in slack to allow for probe and instrument commissioning as well as recovery from various contingencies.

GSFC/GNCD (Mark Beckman) finished a covariance analysis for THEMIS orbit determination. The arc length required to obtain an orbit solution with sufficient accuracy depends on the number of passes and the number of ground stations. For orbit placement maneuvers with relatively short time intervals in between maneuvers, at least three ground stations will be scheduled to provide two-way Doppler tracking data to allow for determination of the new orbital elements within two days or less.

3.1.2 Ground System Design

The design of the THEMIS ground data system is well on its way. The envisioned architecture for THEMIS is built on top of the exiting multi-mission operations environment already in place at the Berkeley MOC. Additional software tools will be implemented to streamline data flows, to generate constellation overview displays and to populate databases with probe telemetry points. The latter will allow efficient access to telemetry archives for data trending and event analyses.

The SSL Space Committee approved a revised space allocation plan for the THEMIS operations area. Expansion of the MOC in preparation of the THEMIS ground system implementation is under way and is expected to be completed by the end of April 2004.

3.1.3 Mission Operations Planning

Regular telecons between Swales, Hammers and Berkeley operations team members were held to discuss operations related matters in the areas of telemetry and command processing, flight and ground software development and configuration, I&T related issues, development of operational procedures, flight rules and recovery from contingencies. A timeline for early orbit and normal operations is currently developed in collaboration with systems engineering and pertinent instrument scientists.

3.1.4 Ground Station and TDRSS Support

An RFICD covering all interfaces between the probes and the ground stations as well as TDRSS is presently drafted and will be submitted to GSFC Code 450 shortly. A draft PSLA for THEMIS support via TDRSS and NASA/GN is under development also.

3.1.5 Berkeley Ground Station

Purchase orders have been placed for the hardware upgrades, namely the Carrier Doppler Measurement System, Tracking Data Formatter, 200-W transmit power amplifier, receiver IF filters to match THEMIS data rates, and other components. Plans to place the antenna subsystem under back-up power provided by a Diesel generator are developed. All systems within the MOC are connected to the back-up power circuits already.

3.1.6 NTIA License

The Berkeley team worked with the GSFC Spectrum Management Office to prepare the application for the THEMIS NTIA license. Preliminary S-band frequencies were assigned to THEMIS and approved by the DoD. Additional information regarding transponder emission bandwidths was requested from the transponder manufacturer. Once this information is provided, the GSFC Spectrum Management Office will file the Stage 2 application with the NTIA. Approval of the Stage 2 license is expected by fall of 2004.

3.1.7 Personnel

A job advertisement for a position for an additional member of the flight dynamics team to support maneuver planning and operational aspects of the propulsion system has been posted. A second position for ground systems software support, in particular ITOS and MPS, is advertised also. Both positions are expected to be filled by early April 2004.

 3.2 Ground Based Observations Developments
Written by Stewart Harris

Activities reported for February

1. Prototype GBO Test. A prototype GBO system, consisting of ASI and the computer system, was completed and delivered to University of Calgary for environmental qualification testing. Initial tests demonstrated good performance of the ASI environmental enclosure and associated control hardware and software. On heating, the ASI enclosure is using about 35 Watts average power to maintain a 50deg temperature difference between external ambient and internal temperature. The system has been acquiring imagery every night at a 5 second cadence, with no data errors detected. The data and system status are available using the internet via secure shell server.

Attached photo: ASI_Calgary shows the ASI as seen on the roof of the physics building in Calgary. It's been snowing, and there's some precipitation on the dome. The GPS antenna is mounted on the same platform.
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Attached photo: ASI_Dome shows the dome after it has shed the precipitation. There's some ice collected around the edge of the dome. Compare this to the dome in the background (which houses a webcam) that is completely snowed over.
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2. Computer Enclosure. The environmental enclosure for the prototype GBO computer system, scheduled for delivery during February, was delayed into the next period due to problems at the vendor with obtaining certain materials. This will delay deployment of the prototype system at Athabasca, which will be done by University of Calgary.

3. GPS performance. The Trimble GPS unit, also deployed at Calgary, has demonstrated its ability to maintain the computer system clock to well within 1ms of GPS time, using NTP time server software. Our goal was 50ms.

4. GMAG hardware/software status. Work on the first E/PO style magnetometer was completed in February. Configuration of the GPS system from the magnetometer Labview application was added.  Extensive testing of the unit was begun.

Planned activities for next period:

1. The prototype GBO system will be moved to Athabasca for continued testing in a more extreme environment. This will occur when the computer system enclosure is delivered.

2. The first working model of the ASI sun shield will be completed.

3. The GMAG Labview application will be completed and the first E/PO magnetometer unit will be delivered to University of Calgary for qualification testing. This is scheduled for mid-March.

3.1   Science Operations Center Developments

No report this month

4 Education and Public Outreach
Respectfully Submitted,  

THEMIS E/PO scientists Nahide Craig, Laura Peticolas
Formal Education: 

The participating eight Space Grant Consortia finished collecting proposals from schools who wish to host an E/PO magnetometer. Preliminary report indicates that we have five high schools – three of them are in the Native American reservation land-, two K-12 schools, and one middle school. All locations are in “magnetically clean” areas with Internet connection.

We are in contact with Gail Bushey, a middle school teacher in Carson City, NV.  Gail and Dave Pierce, the ground-based magnetometer manager, are working to find an appropriate school site and teacher for the Nevada E/PO magnetometer. The potential location is probably a Community College, which has close ties to a high school.

We held a Space Physics Teacher Professional Development workshop at SSL in Berkeley on February 7th after the GEMS Associate training at the Lawrence Hall of Science.  Twenty-nine teachers attended the workshop, half with an emphasis on K-4 and half with an emphasis on 5-12 grade levels.  We presented the GEMS Living with a Star and Real Reasons for the Seasons Teacher’s Guides as well as NASA STEREO (IMPACT) and CHIPS materials on magnetism and on the interstellar medium, respectively.  We gave a presentation about the aurora and discussed the THEMIS mission.

Public Outreach:

The THEMIS E/PO web site, http://cse.ssl.berkeley.edu/themis, was updated to include the latest THEMIS news and announced to the THEMIS team.

w/ GBO science team:

L. Peticolas worked with S. Harris and S. Mende to decide which Alaskan GBO sites will be deployed in the Fall of 2004: McGrath and Fort Yukon.  They began a discussion about the logistics of how to do this in terms of paying the teachers/custodians, deployment schedule, and electricity and internet issues. 

Conferences and dissemination: AGU Spring Meeting and National Council of Space Grant Conference: 

We submitted an E/PO abstract titled THEMIS Ground-based magnetometer arrays and their education and public outreach potential for the AGU Spring meeting in May. Also N. Craig received an invitation to give an invited talk at the National Council of Space Grant meeting at Crystal City, Virginia in March 24.  This talk will highlight the Space Grant Consortia  and  THEMIS E/PO collaboration,  which  is hoped to be a model for additional collaborations in the future between mission E/PO efforts and Space Grant.

5 Problems

5.1 Outstanding Problems

1. The Probe communication link depends upon a new technology to circularly polarize the antenna. This study at BASD concluded with a very heavy and costly design. A new contract has been set up with NMSU to perform the same task.

2. The IIRT believes that NASA Orbital Debris guidelines require that there is a 99% probability of successful flight termination. Since our Probes are single-string, we cannot possibly meet this requirement and hope that this is not a real requirement.  GSFC must obtain whatever waiver is required for this mission to get off the ground.

5.2 New Problems / Problem Avoidance

1. Concern over the project parallel I&T prompted GSFC management concerns over the risk in this approach. A new I&T flow must be developed to lower the risk of building multiple probes which all need modification.

5.3 Resolved Problems

1. Concern over the probe bus mass requirements prompted a change in the propellant system to use an external pressurant tank, which can be affixed to the Axial boom tube so as not to require any new deck area. This design change will yield more normal mass margins for this point in the project.

6 Risk Management

The Risk Management Board (RMB) now meets regularly to determine risk posture and mitigations and communicates using the a email list processor. All THEMIS personnel are encouraged to submit risk information to the RMB for review by sending there issues to themis-risk@ssl.berkeley.edu. The RMB meets Monday afternoons.

7 Performance Assurance
7.1 Mission Assurance status:

GSFC performed a ESD GAP analysis of our ESD control plan dated 1990 Rev B, Review and UCB plans to update this document in order to comply with the ANSI/ESD S20.20-1999. 

GSFC plans to conduct a re-survey of Swales during April 27-29, 2004.

7.2 Parts and Materials

No report this month
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