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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: 
Brenda Brady, 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 NASA-UCB contract is currently funded through the end of September while we work out the contract terms and conditions for the full contract. We continue to spend vast amounts of time needlessly extending subcontracts at all levels. These subcontracts are needlessly complicated by not having a prime contract signed and both cost & schedule impacts are possible in this configuration. 

Reviews. The THEMIS teams are preparing their ICDs and developing their preliminary designs for reviews in October. Selection of Peer Review teams was accomplished with a mixture of experience from spacecraft and instrument development projects.

1.2 Systems Engineering

Systems. Reported by Ellen Taylor.
1. Requirements - Immediate RFAs have been completed and submitted. The MRD continues to be revised as RFAs and preliminary design continues. Revision B with change sheet and signature will be distributed early in the next period for review prior to peer reviews. Referenced requirements documents (Magnetics Cleanliness Plan, Electrostatic Cleanliness Spec) have been drafted, provided to Swales for comment, and continue to be revised. These documents will be finalized in the next period.

2. a). Electrical Interfaces - The Fluxgate Magnetometer (FGM) and Search Coil Magnetometer (SCM) ICDs have been reviewed and continue to be revised. Harness diagrams for both instruments have been submitted. Many discussions on the Digital Fields Board (DFB) have been held and the team is working towards releasing a draft ICD in the next week. A Boom Electronics Board (BEB) ICD has been drafted, reviewed, and is being iterated. Power and Data interfaces for the Solid State Telescope (SST), and Electrostatic Analyzer (ESA) continue to become defined. The Probe to IDPU electrical interface continues to be discussed with Swales, working towards signing off in the next period.

b). Mechanical/Thermal Interfaces - Mechanical interfaces between the instruments and the Probe Bus are being discussed at bi-weekly telecoms between UCB and Swales mechanical teams. Draft ICDs for many of the instrument boxes have been developed.

3. Systems Engineering Management Plan (SEMP) - A preliminary version of the SEMP will be released for review early in the next period.

4. Resource Budgets - Power, Mass and Data budgets continue to be tracked. No significant changes have been reported, however, it is expected that the Probe Carrier mass will show an increase due to a change in the baseline separation system. UCB is working with Swales to better understand this increase. The power spreadsheet is being revised to include mission modes, provide peak power numbers, and show subsystem power tracking.

5. System Design - A Signal List has been started. IPDU Backplane specification has been reviewed and revised. Power Distribution scheme is close to finalized. Harness diagram has been started. Detailed system block diagram has been developed.

2. Space Segment Development

2.1 Instruments

2.1.1. Instrument Data Processor Unit

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

1. Fabrication of a breadboard BEB was completed, and testing begun. Based on this testing, including power consumption measurements, final selection of op amps for the BEB will be made. Initial results indicate that the AD648 will be the likely candidate based on its heritage in FAST and other space programs, low power consumption and excellent radiation tolerance.

2. Using a preliminary design for the analog circuitry on the BEB a partial PC board layout, for one channel, was completed. This revealed a surprising result that the high voltage transistors dominate the required board space. With this result we estimated the required space for all the analog circuitry and conclude that individual DACs for the control of bias circuitry, of which 24 are needed, are not a realistic design approach. Other approaches are needed. For example a multiplexed sample/hold circuit was tested.

3. A BEB-to-IDPU ICD was completed in draft form. Based on this, LVPS power services were defined and a power switching methodology was formulated. This supported the definition of backplane pin assignments.

Planned activities for next period:

1. The BEB-to-IDPU ICD will be finalized.

2. BEB breadboard testing will be completed, and an ETU BEB schematic finalized.

3. Actel design for the BEB will begin.

4. Motor driver breadboard will be fabricated and tested.

Digital Fields Board (DFB ). Editor.
Continued efforts to define the command and telemetry protocol between the DFB and the DCB using a serial communication strategy based upon the Stereo format. The 24-bit command and telemetry format was discussed at a meeting at UCB with the DCB designer and the MSE. A specification of the DFB is in the works.

The analog filter design continued to be discussed between LASP and UCB in an effort to match the requirements of the design with the proposed power and space requirements of the DFB. A breadboard of the analog chain is currently in design.

Data Controller Board (DCB). Editor.

Continued efforts with Swales in the definition of the spacecraft interface signals, both the asynchronous engineering data and the synchronous telemetry channel.  Continued efforts in support of the backplane specification, detailing the signals to each board and various powered and unpowered conditions. Added the housekeeping A/D converter to the DCB (from HESSI). Defined the memory map and its functionality. Produced a preliminary parts list. UCB purchased the long lead parts.

Low Voltage Power Supply (LVPS).  Editor.

A new LVPS block diagram was developed around the present configuration of voltages and functionality. Decided to use the Cluster design of Efield power supplies which provides a simple, yet robust axially symmetric design. Mechanically the LVPS has now been defined on the bottom of the IDPU box with a connector to the backplane of the IDPU. This provides a number of power lines directly to the backplane and the Power Control Board (PCB) located as the next board up in the box. The PCB provides switched power, foldback limiting where required, as well as V and I monitors of up to 40 signals.

2.1.2. Electric Field Instrument

Written by John Bonnell.

The initial draft of the THEMIS Electrostatic Cleanliness specification was produced, and discussed with representatives from Swales Aerospace.  A 0.1-V potential uniformity requirement was derived from simulation work on error signals induced in the EFI sensors by potential non-uniformities on the spacecraft.  The 0.1-V potential uniformity requirement was identified as a possible cost and design driver, requiring further study by Swales and the EFI team.  Additional batches of fine wire for the spin plane EFI sensors were ordered.  A vendor for TiN-coating of the spin plane EFI sensors was identified (BryCoat), and a ROM quote on lead time and cost per unit developed.  The mechanical design of the preamp enclosure was further developed.  Simulation of shorting effects due to grounded wire booms on spin plane sensors show that for the THEMIS geometry, a 3-m separation between grounded element and sensor serves to reduce the shorting effect to the 5% level; this directly supports the lengthening of the spin plane fine wires to 3 m, if possible.  Mechanical ICDs for the EFI boom units were begun.  A test and calibration plan for the combined EFI and BEB units was begun, and block diagrams of the supporting GSE were developed.

Activities for the next period will include:

· Electrical evaluation of candidate preamp design and parts.

· Development of test sockets for radiation testing of preamp parts.

· Finalize prototype preamp enclosure and connector design, and fabricate prototype for testing.

· Mechanical testing of candidate fine wire samples from new vendor.

· Ordering of wire boom cables and axial boom stacer elements.

· Simulation of alternate guard geometries for preamp enclosure (small vs. large).

· Completion of more detailed current balance calculation for alternate biasing schemes and operational regimes.

· Completion of TiN vs. DAG trade study.

· Completion of ESC specification.

· Selection of electrical GSE parts and prototyping of GSE system.

2.1.3. Electro Static Analyzer (ESA)

No report during the period 

2.1.4. Solid State Telescope (SST). Editor
The SST electronics was layed out and found to be 2.5 sq in per channel. For a pair of SST detector units, the box to house 12 channels was estimated at around 3x4x4 and this was too heavy when made using 5 mm Aluminum walls. A number of high-density design alternatives were discussed. The simplest alternative was to move the electronics over to a single card in the IDPU and share its shielding. 

Since the SST and the IDPU are ‘across’ the probe from each other, concern that the electronic signals would be compromised in such a configuration. Thus, we breadboarded a detector, long coax and detector analog system to determine that this configuration is actually fine.

Continued efforts to define the SST digital electronics design and the ETC functionality. A specification of the latter is in progress.

2.1.5. Fluxgate Magnetometer (FGM). Editor
Continued working on the FGE breadboard and interacting with UCB boom designers on the mechanical interface of the Boom-to-FGM sensor.

2.1.6. Search Coil Magnetometer (SCM).

Written by: Abdel Bouabdellah, Christophe Coillot, Bertrand De La Porte, Olivier Le Contel, Alain Roux

Sensors. The design of the sensor is fixed. Manufacturing steps for the sensors have been defined.  

Preamplifier voltage regulator. The parts list of this module has been fixed and transmitted to 3D+.

Preamplifier. No change from previous monthly report. Routing of the final preamplifier board (which includes 3D preamplifier, 3D power supply regulator and calibration) continue.

BBM Preamplifier has been tested with sensor BBM, sensitivity curve has been validated. Following these tests, parts list has been fixed and sent to 3D.

Preamplifier box. The design of the preamplifier box is under study. 

Mechanical structure of tri axis antennas. Three designs for mechanical structure have been proposed by our contractor, the best solution has been chosen and sent to THEMIS MAGBOOM List in order to fix the design of the mechanical interface between Boom and SCM.  

Precise design of this structure is still under definition.  

Harness SCM to PA. CETP has sent the harness description at the end of august to UCB. 

Performance Assurance. PAIP has been sent to UCB. Material list writing is in progress.  

2.2 Probe and Probe Carrier

See Reference : ftp://apollo.ssl.berkeley.edu/pub/THEMIS/1.1 Management/REPORTS/thm_monthlyreport_0308_ppc.pdf
3. Ground Segment Development

3.3. Ground Based Observations Developments

Written by Stewart Harris

Activities reported for August:

1. Engineering Peer Review planned.

2. GBO site selection progress.

3. Athabasca station continued operation, with major activity reported.

4. GBO software configuration development

5. Schedule change for installation of E/PO magnetomers.

Plans for Engineering Peer Review, scheduled for Oct. 17, were firmed up. A review team was selected, as follows:

Gary Swenson (Chair), University of Illinois

Hans Nielsen, Geophysical Institute of Alaska

Henry Heetderks, Space Sciences Lab

Rick Sterling, Space Sciences Lab

Progress continued in confirming sites for ground based observatory installation. University of Calgary initiated plans for installing All Sky Imagers this season at Flin Flon and St. George. In addition, two western Alaskan sites were selected with the help of E/PO team that will use teachers as local custodians.

Athasbasca station continued to operate. Univ. of Calgary station now sports a new color camera, and the team has also installed temperature monitoring. You can view the temperature data at: http://augo1.acad.athabascau.ca/HK/
They also report some excellent image data with the ASI, from auroral activity on 8/18. Data is available at:

http://augo1.acad.athabascau.ca/ASI/2003/08/18/ATHA_THEMIS00_VIS/
Software that will run each ground observatory will operate on Linux operating system and gather data from the All Sky Imager and Ground Magnetometer and synchronize data with GPS time. A draft configuration control document was generated, and is available at this web site:

http://www.phys.ucalgary.ca/NORSTAR.new/themis/doc/computer_software.html
In discussions with E/PO team, a more practical installation schedule for E/PO magnetometer stations was established. The new schedule moves the installation to Aug. '04 and Aug. '05, which is more in sync with school schedules.

Planned activities for next period:

1. GBO enclosure design review scheduled for Sept. 19, at SSL.

2. Testing data throughput of GBO Databrick computers with All Sky Imagers.

3. Purchasing of All Sky Imager components.

4. Education and Public Outreach

Written: Nahide Craig, Laura Peticolas
4.1 Formal Education: 

Dr. Larson of the Montana Space Grant Consortium, a THEMIS E/PO Partner, presented a talk on the THEMIS GEONS project at the 127th AAPT meeting in Madison, Wisconsin.  Approximately 40 people attended her talk entitled: “Geomagnetic Event Observation Network by Students – GEONS.”

L. Peticolas worked with the GBO team, the Alaska Space Grant Consortium, and the Geophysical Institute in Fairbanks, AK to find teachers who might act as a custodian of the Alaskan GBOs and participate in the THEMIS E/PO.  Glenn Miller in Kiana, AK, is a very strong candidate for the NW AK GBO site. 

Public Outreach:

The THEMIS article in the New Scientist was linked to from the THEMIS web site.

The THEMIS E/PO web site is being designed with the help of IDEUM.  A design that will last through the five years of THEMIS E/PO and that is easily updated was the main focus in August.  

Cross Cutting:

We have continued to work on the Phase B E/PO plan required at NASA by the PDR.  In order to update the scheduling in this report, a discussion was held with the UCLA magnetometer team to firm up the dates of the GEONS magnetometer delivery and installation.  The first five magnetometers will be installed in August, 2004 and the remaining five will be installed in August, 2005. 

5. Problems

5.1 Outstanding Problems

Probe Avionics CPU.  The probe processor, now planned as a new development, has not yet been subcontracted.

Communications.  The space-to-ground communications protocol has not been worked out and the transponder is a long lead item. Hopefully, the protocol will be worked out soon.
5.2 New Problems / Problem Avoidance

Probe Carrier Mass Increase. Swales has determined that the separation system identified in the CSR is not acceptable and is recommending replacing the unit with a different design that is much heavier. The impact is a loss of about half of the launch margin.

5.3 Resolved Problems

None.

6. Risk Management

UCB has offered to work with GSFC to tailor the THEMIS plan in October/November. 

7. Performance Assurance

Implementation Plan.  A draft Performance Assurance Implementation Plan (PAIP) has been developed for the program. We have requested inputs from Swales, FGM and SCM. At this time, we are awaiting only the Swales PAIP.

Parts. We are currently up to revision 18 of the parts list, with nearly all parts desires now understood. Radiation test results are being checked and tests identified for parts that need them.

Materials.  No changes.

Supplier Audits. None during the period.
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