Material for the November, 2000, Polar Teleconference

Web page with 24 hour spectrograms for All intervals with valid TIMAS data.

There are two TIMAS Issues

Bob Hoffman asked me to address the second one.

1. The Telemetry Anomaly More information available on request to Bill Peterson
1. AllTM words are zero

2. Limited intervals of TM and some spacecraft provided housekeeping words indicate that TIMAS is otherwise operating normally
3. Analysis suggests that the TM anomaly is a parts and/or cabling failure in the TM interface
4. Asignificant portion of the TM interface:

® |s redundant

®= Has been tested and verified in Thermal Vac

5, Reduced TIMAS sensitivity and calibration after December 8, 1998
On December 8, 1998 TIMAS had a High Voltage Breakdown
= The net result is that only limited high voltage can be applied to the MCP detector plates.

= The low voltages on the MCP detector plates result in a gain reduction especially for energies less than a few hundred
volts.

= Mass resolution has not been degraded

= |n regions dominated by H+, we have developed software to use HYDRA fluxes to recalibrate the TIMAS
data acquited after December 8, 1998.
= |t is also possible to use TIDE and CAMMICE data for re-calibration

Examples of the Preliminary Calibration applied to TIMAS data acquired after
December 8, 1998

o January 27, 2000.
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This is an example of banded ion structures in the near equatorial plasma sheet reported by Fennell et al., Peterson et al,, Li et al.
and others.
Note the warm population of < 1keV O+ shown near 12:00 UT. This population appears after magnetospheric activity.

¥ PDFmyURL.com


http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

Evaluation of its growth and decay in the near Earth equatorial plasma sheet will provide needed ground truth to test models that
attempt to describe the flow of mass through the magnetosphere. TIMAS is the only instrument on Polar capable of monitoring
this population.

o October, 24, 1999
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This is an example of "stepped ion signatures” in He++ and H+ obtained in the cusp.According to the Lockwood model, these
steps are indicators of signficiant changes in the rate of reconnection and the transfer of solar wind plasma into the
magnetosphere.

With the launch of Cluster, coordinated observations of solar wind plasma entry made from Cluster and Polar will be possible.
Data from Polar combined with that from Cluster will provide important global scale information on the temporal and spatial

coherence of solar wind plasma entry. TIMAS is the only instrument on Polar capable of resolving the ~keV He++ population that
is diagnostic to the cusp.

o July 10, 2000
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This is an example of a near Earth plasma sheet crossing with a signficant flux of Upflowing, keV O+, ions . TIMAS is the only

instrument on Polar capable of resolving the H+ and O+ populations in the KeV region.

o July 9, 2000
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This is an example of data obtained in the near Earth plasma sheet. Note: The intense fluxes of upflowing O+ near 20:00 UT
These fluxes have lower energies and intensities than those observed on July, 10. Fluxes of ionospheric ions enter the near
Earth plasma sheet all the time. A significant, missing, observational fact is the distance down tail that low energy (less than 100
eV) H+ and O+ ions are observed in the near Earth equatorial plasma sheet. Systematic measurements of intense streams of O+
in the near Earth equatorial plasma sheet under various geomagnetic conditions would place important constraints on global
magnetospheric models. TIMAS is the only instrument on polar with mass resolution in the low energy range.

Bottom lines
1. Quality of TIMAS data

= Before December 8, 1998: S pe CtaCU Iar!
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= After December 8, 1998: Very Good

2. Recalibration

= \We have software in place to normalize TIMAS and HYDRA data.

» The recalibration software is cumbersome (read very labor intensive) to use

= We intend to use the recalibration software only to support analysis of event data
3. No Valid TIMAS TM has been received since July 15, 2000.

4. There are significant benefits to the Polar science team if TIMAS data are available again.

5. We need a realistic assessment of the risks associated with switching to Side B
telemetry to be able to balance with the significant rewards that will accrue if
TIMAS data becomes available again.

Produced by Bill Peterson

Updated 09/21/2005 by Daryl Carr
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