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Moestl, Farrugia et al., Widely separated STEREOQO, Venus Express and near-Earth in in situ
observations of geo-effective complex ejecta on August 2-4 2010
Simunac et al., Stream interface slope and the warp of the heliospheric current sheet

Simunac et al., The heliospheric plasma sheet observed in situ by 3 spacecraft over 4 solar rotations

Miralles, Simunac, Galvin et al., Fast solar wind streams from the Sun to 1 AU during the recent solar
minimum
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with adjacent coronal hole boundary layer evolution

Farrugia and Moestl et al, two papers on the Aug 2010 ICME event

Webb, Farrugia et al., the January 12, 2010 ICME event



PLASTIC Published Papers
Overview

Publication History by Year

Pre-2007
W 2007
2008
2009
2010
2011 through March

ALSO:
8 Dissertations/Theses
2 Honors Papers

There are two graduate students working on PLASTIC at UNH (third starts in
summer) and one graduate student at CAU



PLASTIC Talks/Posters
Conferences 2010-2011

9th Annual International Astrophysics Conference (Pickup lons Throughout the
Heliosphere and Beyond) - March 2010
ISSI Workshop Suprathermal Tails - May 2010
Cospar, Bremen - June 2010
SHINE - July 2010
Wind/ACE/SOHO/STEREO Workshop, Maine 2010
AGU - Dec 2010
10th Annual International Astrophysics Conference (Physics of the
Heliosphere) - March 2011
EGU - April 2011
Workshop Il on Events of 1-4 August 2010, Graz - April 2011
Splinter Workshop on Events in January 2010, Graz - April 2011

Upcoming:
ISSI Workshop on Particle Acceleration in Cosmic Plasmas - May 2011
IUGG/IAGA - June-July 2011
Kiel Workshop - July 2011



PLASTIC Operations Summary

March 2010 - April 2011

* Anomalies

— Restarts
« STA 4/15/10 Restarted the SSD electronics
— transient high rates coincided with an upset of the SSD communication link.
« STA 4/09/11 Re-initialized instrument
— SEP event coincided with a reset of the instrument (HV goes down during reset)
« STB 1/11/11 Restarted instrument
— a current limit violation on the IMPACT DPU caused an autonomy shutdown of PLASTIC on 1/8/11

— Bit flips in the PLASTIC code section of the IMPACT/PLASTIC DPU memory
« STB 6/17/10 B RAM Checksum error
« STB 10/26/10 B RAM Checksum error
« STA 1/14/11 A RAM Checksum error

« Maintenance activities
— STB 12/14/10 Changed trigger mode from 03 to 23 (now same as STA)
- STA 2/16/10 Raised MCP voltage
- STA 4/1/10  S-ch threshold switch adjustment on DPU and actel sides
— STA  5/12/10  S-ch threshold switch adjustment on DPU and actel sides
- STA 7/7/10  S-ch threshold switch adjustment on DPU and actel sides
— STA  11/2/10 TAC threshold changed on non-ssd side
— STA 12/14/10 Engineering mode data; preparation for an S-ch adjustment
- STA  1/11/11  S-ch threshold switch adjustment on the DPU side, with eng mode data



DPU/PLASTIC Flight Software
Development by Microtel and Testing
by UNH

DPU software changes are needed to accommodate low telemetry bit rates late in
the mission.

Changes allow:
— Disabling of selectable AplDs, and
— Extension of heavy ion integration periods, up to 255 minutes (presently < 10 minutes)

Related changes:

— Logic was added to detect and report data overflow in the heavy ion products and
associated data within the PLASTIC Beacon Data (ApID 0x370)

— Status bytes were added to the PLASTIC digital housekeeping packet (ApID 0x313)
indicating which AplDs have been disabled.
— Software changes have been:

« written by Microtel (W. Mocarsky)

* tested at UNH with:
— spare instrument / DPU / spacecraft emulator hardware (M. Popecki)
— data processing and analysis software (L. Ellis)

» Final checks are taking place.



Science Nuggets



Multi-spacecraft Analysis of a 40° Magnetic Cloud

Farrugia et al., JASTP, doi:10.1016/j.jastp.2010.09.011, 2011
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Fast ICME Observed by STEREO along the Sun-
Earth Line, Leading to a Geoeffective Event

Moestl et al., GRL, doi:10.1029/2010GL045175, 2010

MOSTL ET AL.: THE 3-5 APRIL 2010 CORONAL MASS EJECTION
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Fast ICME Observed by STEREO along the Sun-
Earth Line

Moestl et al., GRL, doi:10.1029/2010GL045175, 2010

By combining STEREO and Wind observations, this flare-associated ICME was continuously tracked along the
Sun-Earth line, and the correlation of remote imaging and in-situ signatures established. It was determined that
this was not (strictly speaking) a magnetic cloud event, but rather a magnetic cloud like (MCL), which includes
not only a region of magnetic field rotation and decline, but also a “back region” where the magnetic field
intensity is constant and not rotating. The combined STEREO-Wind analysis indicates that the Wind s/c crossed

the MCL at the flank, where the ejecta was still driving a shock.

The short interval of negative B, in the sheath
created the storm commencement. The negative B,
in the “back region” was responsible for prolonging

the storm growth phase, while an interval of negative

B, in-between continued the ring current intensity.
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STEREO Discovery of a Focusing Cone for Neon

Drews et al., Journal Geophysical Research, 115, A10108, doi:10.1029/2010JA015585

As the Sun plows its way through the Milky Way, interstellar
neutral particles enter the heliosphere, where they feel the Sun's
gravitational attraction and are focused by it into a cone which is

located downwind of the Sun’s motion through the interstellar
medium.

Gloeckler et al, A&A 426, 2004
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“Warmer” Solar Wind during Higher Sunspot Activity

Galvin, Chapter 11 in “The Sun, the Solar Wind, and the Heliosphere, 2011

During the approach to the recent solar
minimum (December 2008), recurrent coronal
hole-associated fast solar wind and slow
solar wind streams were observed during
different levels of solar activity, as defined by
the sunspot number.
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With STEREO PLASTIC, iron ionic charge
states (hourly samples) were analyzed based
on sunspot number. Transient events (ICMEs)
were eliminated from the data set. There is a
clear shift to higher charge states - indicating
higher coronal temperatures - during the period
of higher sunspot numbers. Different origins
during different phases of the solar cycle may
account for the shift seen in the slow solar
wind, but the high speed solar wind in each
case is from coronal holes.



First Estimates of O+ Escape through the Distant Tail

Kistler et al., GRL, 37, L21101, doi:10.1029/2010GL045075, 2010

* The total quiet-time O+ outflow from the
ionosphere is on the order of 1x102° ions/s

« The fraction of this O+ that eventually
escapes is not known.

» 4 escape pathways have been identified:

— escape of plasmaspheric ions out the
front side

— drift of plasma sheet and ring current
w5, ions out the front side

Lunar Orbit — escape of cusp-origin ions through the
lobe/mantle region

— escape of ions tailward through the
plasma sheet

* 4.5 Revolutions in Phasing Orbit Behind
« Fir: - swi

The STEREO/Behind early-orbit deep tail pass allowed an
estimate of the O+ escape through the distant tail plasma
sheet to be made for the first time, using PLASTIC data.
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The heliospheric plasma sheet observed in situ by 3
spacecraft over 4 solar rotations

Simunac et al., in preparation

We present in situ observations of HPS crossings from STEREO-A, STEREO-B, and WIND over
four solar rotations (late March through June 2007).

Our findings:

- enhancement of Fe <Q> and number
density of iron ions at the HPS

- differences in the in situ proton
parameters between the three spacecraft,
despite temporal separations of less than

one day

- the inferred geometry of the HPS is
roughly parallel to the ideal Parker spiral in
the cases not disturbed by ICMEs
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Data and Browse Plots
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Iron data processing in progress, through February 2011.



lron Abundances vs Solar

Wind Speed
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Data and Browse Plots
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Data and Browse Plots
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Web Data Downloads

(UNH only)
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Two servers are
involved at PLASTIC
data center.

These are in addition
to downloads from

STEREO SSC
archive.

Note: new OS
installed Sept 2010,
truncates history.



