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PLASTIC  
•  Instrument Status 
•  Operations (Popecki) 

–  Includes DPU software update 
•  Publications 
•  Selected Science Snapshots (Team Members) 
•  Data revisions/updates 



Instrument Status 
Operation remains nominal on both STA and STB. 

Gain changes on microchannel plates (MCP) 
•  Extra degradation caused by “leakage” of high flux particles 

through the Entrance System (no change since launch*) 
•  Command MCP bias are increased to compensate for gain 

changes (operations, next slide) 
•  Densities, speeds, thermal speeds, N/S flow determination not 

affected 
•  E/W flow determination is affected - looking at alternative 

algorithms including using utilizing s/c roll data as an in-flight 
calibration cross-check. 

•  *http://stereo.sr.unh.edu/data/PLASTIC_Resources/data_analysis_issues.html 



STEREO PLASTIC Operations  
STB 
•  Restarted 1/11/11 after a DPU 

high current anomaly 1/8/11.  
•  1553 error 6/16/11 - no impact 

on PLASTIC 
•  Uploaded new DPU software 

with new capabilities for 
telemetry reduction 
6/28-29/11 

•  DPU checksum error occurred 
on 7/2/11, with a telemetry 
effect. 

•  Reduced telemetry 7/13/11 by 
increasing integration periods 
on the spacecraft for selected 
data products 

•  MCP voltage increase: 
10/13/11 

•  1553 error 10/14/11 - no 
impact on PLASTIC 

STA 
• S-ch switch adjustment 1/11/11 
• DPU checksum error occurred in PLASTIC 
moments code space 1/14/11;  

– 3 more DPU checksum errors occurred in 
2011. 

• Data logic upset (cause unknown), 
instrument restarted 4/9/11 

• Increased MCP voltage after restart 
• Uploaded new DPU software with new 
capabilities for telemetry reduction 
6/16-18/11 

• Reduced telemetry by increasing 
integration periods on the spacecraft for 
selected data products, on 6/24/11 

• Restarted 9/19-20/11after a DPU high 
current anomaly on 9/19/11 

• Reduced telemetry further 9/28/11 



DPU/PLASTIC Flight Software 
Development by Microtel and Testing 

by UNH in 2011 
•  DPU software changes were needed to accommodate low telemetry bit 

rates in the extended mission. 
•  Changes in software allow:  

– Disabling of selectable ApIDs, 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 ApIDs have been disabled. 

– Software changes: 
• written by Microtel (W. Mocarsky) 
•  tested at UNH with:  

–  spare instrument / DPU / spacecraft emulator hardware (M. Popecki) 
–  data processing and analysis software (L. Ellis) 



Example: Minimization of Data Loss Through 
Reduced Telemetry 

Excerpt from W. Thompson’ STEREO Ops weekly minutes 3/6/11: 
•  On day 059 (Feb28), for the DSS-14 support for Ahead, the antenna was 

declared red due to a mechanical problem and the entire 5.4 hour track 
was lost. As the next track was only six hours later, SSR pointers were 
reset for the in-situ instruments only to minimize the impact to science 
data continuity.  

•  A 1.4 hour DSS-32 track was also added on DOY 063 to start at 0640z. 
In spite of these efforts, this anomaly caused the SSR data loss listed 
below. See DR# G112415 for more information. 

–  IMPACT reached 95% full: 0.3 hours beginning at 061-1417z (Mar 1), 
17.7 hours beginning at 061-2213z (Mar 1) 

–  PLASTIC reached 95% full: 0.7 hours beginning at 062-1457z (Mar 
2) 

–  SECCHI data loss: 25.9 hours beginning at 058-1845z (Feb 27) 
–  SWAVES reached 100% full: 16.5 hours beginning at 061-2311z 

(Mar 1) 



PLASTIC Telemetry Reductions 
•  PLASTIC A and B telemetry has been reduced by increasing 

integration periods for selected data products created in the DPU. 

•  Telemetry reduction is a new capability contained in recent DPU 
software modifications written by Bill Mocarsky at Microtel. 

•  Current telemetry rates have minimized data loss for PLASTIC during 
unplanned losses of downlink opportunities. 

•  Without telemetry reduction software, PLASTIC 
would experience substantially greater 
discontinuity in data coverage.!



Science 
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PLASTIC Published Papers 
Overview 

ALSO:   
 9 Dissertations/Theses 
 2 Honors Papers 

Currently: 
Two PhD graduate students and one undergraduate intern at UNH 
One PhD graduate student at CAU  



PLASTIC Talks/Posters 
Conferences May 2011 - June 2012 

Meetings supported last year with PLASTIC Team presentations: 

ISSI Workshop on Particle Acceleration in Cosmic Plasmas  - May 2011 
IUGG/IAGA - June-July 2011 
The Sun 360 - July 2011 
ICRC - August 2011 
LWS/SDO-3/SOHO-26/GONG-2011 - November 2011 
AGU - December 2011 

Upcoming with PLASTIC Team presentations: 

EGU - April 2012 
Workshop on Heliospheric Processes - May 2012 
Solar Wind 13 - June 2012 
In Situ Workshop - September 2012 



Selected Science Snapshots 



Deep Solar Minimum Solar Wind and Response by the 
Earth’s Magnetosphere (Farrugia et al., Sol. Phys., 

revised, 2012) 
•  Interplanetary Solar Wind Properties 

and Energy Budget using STEREO A 
(PLASTIC & IMPACT) 

•   Magnetic and Kinetic Energy Densities 
decreased compared to previous solar 
minima 

•   Quasi-invariant was unusually low 

•  Full disk open flux density (Sanford 
Solar Observatory) smaller than than 
previous minimum 



Deep Solar Minimum Solar Wind and Response by the 
Earth’s Magnetosphere (Farrugia et al., Sol. Phys., 

revised, 2012) 
•  Bow Shock and Magnetopause 

Response using Wind, Geotail, 
Cluster 1, Themis B&C 

•  328 unambiguous MP crossings 
and 271 BS crossings over 3-
month period while solar wind 
densities reached their lowest 
values in the 3-year survey 

•  Fitted magnetopause compared 
against Fairfield (1971, not 
shown), and models of Shue et 
al. (1997, red) and Sibeck et al. 
(1991, dark blue).  Fitted bow 
shock compared against Fairfield 
(1971, red). 

•  Models underestimate flaring of 
magnetopause and 
underestimate stand off distance 
(by 25% or 1 Re). 

•   Increased MA (low QI) in solar wind and repetitive 
high speed streams provided favorable conditions 
for the Kelvin-Helmholtz instability to grow, which 
played a major role in transferring SW energy and 
momentum to the magnetosphere. 



INFLOW DIRECTION OF INTERSTELLAR NEUTRALS: 
New Results from Pickup Ion Measurements with PLASTIC 

(Drews et al., submitted to JGR) 

 w - Spectra of C+, O+, Ne+, He+ 
Sorted in ecliptic longitude 

W = Vion/Vsw	



C+ 

Ne+ He+	



O+ 
•  PLASTIC / STEREO provides excellent	


  measurements of PUI intensities at 1 AU	


•  The good counting statistics allows us to	


  determine the inflow direction from the	


  focusing cone (He+, Ne+) and from the	


  crescent signature (Ne+, O+). 	



He: λcone = 77.37° ± 1.93° ;	



Ne: λcone = 77.44° ± 4.95°; λcresc = 79.42° ± 2.62°	



O: 	

 	

        λcresc  = 78.42° ± 3.08°	



Systematically larger than previously 
observed (e.g. λHe,cone = 74.43°±0.33°; ACE), 
but consistent with IBEX λISM = 79°(+3°/-3.5°) 



SUPRATHERMAL TAILS OF PICKUP HE+ 
(Popecki et al., ISSI workshop 2011, work in progress) 

Study of suprathermal tails of pickup He+ 
for different interplanetary conditions. 
1.  Time average for Jan to Oct 2008 
2.  Average for  times with low solar wind speed 

(Vsw < 327 km/s) 

Result: 
10 months average spectrum (PSD in solar 
 wind frame; PSD ~ V/Vsw

-γ)         γ =  6.1± 0.9 
Spectra during slow solar wind periods are 
softer with an average slope (PSD in solar 
wind frame ) of                               γ = 7.9 ± 0.7 
Difference probably due to the fact that slow 
wind periods do not include compression regions. 

1 

2 1 2 

Example of 
slow wind 
period 
selection	





CME Multi-Spacecraft Studies 

Möstl et al. combine STEREO 
and Venus Express to test 
forecasting techniques of arrival 
times. 

Rakowski et al. test a 
spheromak model for 
expanding CMEs 
combining observations 
from STEREO and ACE. 



Data Updates 



Suprathermal Event Lists* 
This data product contains a list of automatically identified suprathermal proton 
events measured by the suprathermal portion of the STEREO/PLASTIC instrument. 
This list can aid a user in identifying energetic proton events related to Stream 
Interaction Regions (SIRs), shocks, upstream events, magnetospheric events, etc. 

The top panel shows a 
PLASTIC energy 
spectrogram (0.3-80 
keV) of solar wind and 
suprathermal protons 
while the bottom panel 
shows the magnitude of 
the magnetic field 
(IMPACT). The red 
horizontal bands 
indicate the energy 
bands used in the 
automatic process to 
define suprathermal 
proton events. This product is part of the PhD work by J. Barry (UNH) 



Suprathermal Event Lists 
Lists include the following information: 

•  Event Number 
•  Start and Stop Times, Duration 
•  Average Solar Wind Speed and 

Standard Deviation 
•  Earth Separation (Re), Linear Miss 

(as in Desai et al., 2000) and 
Standard Deviation.  Uses IMPACT/
MAG data. 

•  Overlap of SIR, ICME, Shock, SEP 
events, using IMPACT level 3 event 
lists 

•  Which Energy Rate Bins Triggered 

STA/STB lists are currently updated 
through 9/30/2011 



Helium Processing Revision 

Revised algorithm 
implemented for alpha 
processing. Re-processing 
completed up through 2010 
(10min).  Data for 2011 in  
progress. 

Pickup helium is available 
through 2010. Fluxes for 2011 
will be completed in next 
month. 

Galvin et al., Sun 360, 2011 

Courtesy B. Klecker: 
interstellar He+ focusing 
cone traversals 



Solar Wind @ Earth Projections 
STB is projected into the 
“future” and STA into the 
“past” and compared 
against recent Wind SWE 
data. Spacecraft latitude 
also provided. 

Updated nightly with Level 1 
data. Shown: March 
2007-2012.  

Aids in evaluating temporal 
changes in solar wind 
profiles and aids the rocket 
launch community in 
determining usefulness of 
STB for predictions. 

Level 2 (1min, 10min, 1hr) 
currently processed through 
January 2012 (ascii and 
cdf). 



Web Data Downloads 
 (UNH only) 

Two servers are 
involved at PLASTIC 
data center. 

These are in addition 
to downloads from 
STEREO SSC 
archive. 


