
  

Solar Wind Around Pluto
SWAP

PRINCIPAL INVESTIGATOR
Dave McComas, Princeton University

DESCRIPTION
Low Energy Plasma Instrument

ENERGY RANGE
30 eV - 7.7 keV

FIELD OF VIEW
270 deg x 10 deg

(deflection angles up to +15 deg)

ENERGY RESOLUTION
1 eV (< 2 keV); 9% (> 2 keV)

SPECIES
All Ions



  

New Horizons SWAP Data Sets

RAW Data Sets:
nh-j-swap-2-jupiter-v4.0

nh-x-swap-2-plutocruise-v3.0
nh-p-swap-2-pluto-v2.0

CALIBRATED Data Sets:
nh-j-swap-3-jupiter-v4.0

nh-x-swap-3-plutocruise-v3.0
nh-p-swap-3-pluto-v2.0



  

New Horizons SWAP 
Data Set Evaluation Tools

Staging and Evaluation -
     Machine: Dell Precision T3400
     Operating System: Fedora 18 linux

Data Processing -
     Machine: Sun Ultra-350
     Operating System: Sun Solaris OS 5.9

Minor Diagnostics -
     Machine: IBM Ienovo T60p ThinkPad
     Operating System: Fedora 20 linux



  

Documentation
Evaluation



  

All Data Sets in the Top Level Directory
aareadme.txt

Boiler Plate Commands to Pipeline Not Deleted:



  

All Data Sets in the Top Level Directory
voldesc.cat

GOOD, some minor issues reported to PDS



  

All Data Sets in the catalog Directory
catinfo.txt

GOOD



  

All Data Sets in the catalog Directory
dataset.cat

GOOD, some minor issues reported to PDS



  

All Data Sets in the catalog Directory
swap.cat

GOOD



  

All Data Sets in the catalog Directory
nhsc.cat

Missing text

Incomplete
Sentence



  

All Data Sets in the catalog Directory
ref.cat

The fact that possible ITAR controlled documents are referenced is 
of concern and this file should be reviewed by the State 

Department before public release because a review of this file 
by SwRI finds that some of the listed references violate ITAR. 

Reported by the SwRI Library: The references are marked as 
possibly being under ITAR control are indeed under ITAR 

control. 

Reported by SwRI Legal Department: Revealing the existence of 
an ITAR controlled document is itself a violation of ITAR. 



  

All Data Sets in the catalog Directory
nh.cat

GOOD, some minor issues reported to PDS



  

All Data Sets in the calib Directory
calinfo.txt

GOOD, some minor issues reported to PDS



  

All Data Sets in the calib Directory
background_009_dac_jup.lbl

GOOD, some minor issues reported to PDS



  

All Data Sets in the calib Directory
background_009_dac_jup.tab

GOOD



  

All Data Sets in the calib Directory
background_009_dac.lbl

GOOD, some minor issues reported to PDS



  

All Data Sets in the calib Directory
background_009_dac.tab

GOOD



  

All Data Sets in the calib Directory
esa_rpa_v16_energy_binsf_new.lbl
esa_rpa_v16_energy_binsf_new.tab

GOOD



  

All Data Sets in the calib Directory
esa_rpa_v18_energy_binsf_new.lbl
esa_rpa_v18_energy_binsf_new.tab

GOOD



  

All Data Sets in the calib Directory
esa_rpa_v19_energy_binsf_new2.lbl
esa_rpa_v19_energy_binsf_new2.tab

GOOD



  

All Data Sets in the calib Directory
esa_rpa_v19_energy_binsf_new2.lbl
esa_rpa_v19_energy_binsf_new2.tab

GOOD



  

All Data Sets in the calib Directory
list_energy_files.lbl & list_energy_files.tab

GOOD



  

All Data Sets in the calib Directory
esa_shape.lbl & esa_shape.tab

GOOD



  

All Data Sets in the calib Directory
rpa_shape.lbl & rpa_shape.tab

GOOD



  

All Data Sets in the index Directory
indxinfo.txt

GOOD



  

All Data Sets in the index Directory
checksum.lbl & checksum.tab

GOOD



  

All Data Sets in the index Directory
index.lbl

GOOD



  

All Data Sets in the index Directory
slimindx.lbl

GOOD



  

All Data Sets in the document Directory
aareadme_bu.txt

Boiler Plate Commands to Pipeline Not Deleted:



  

nh-j-swap-2-jupiter-v4.0 document Directory
nh-j-swap-3-jupiter-v4.0 document Directory

docinfo.txt
Text Not Replaced in Automatic Process



  

nh-p-swap-2-pluto-v2.0 document Directory
nh-p-swap-3-pluto-v2.0 document Directory

docinfo.txt
Text Not Replaced in Automatic Process



  

nh-x-swap-2-plutocruise-v3.0 
nh-x-swap-3-plutocruise-v3.0

document/docinfo.txt
Text Not Replaced in Automatic Process



  

All Data Sets in the document Directory
soc_inst_icd.pdf – 1 of 5

Missing Text



  

All Data Sets in the document Directory
soc_inst_icd.pdf – 2 of 5

At the last review, it was determined that the summary 
data (0x585) from SWAP (solar wind speed, density, 
and temperature) not useful as a science product.  

The data described by the summary packet was to be 
generated for science use as a Level 4 product and 

the summary packet was to be marked as an 
engineering packet since it did contain some useful 

information, and as such, was to be left as an 
engineering file in the PDS archive.  To date, this 
Level 4 product has not materialized.  What is the 

status of this data new Level 4 data product?



  

All Data Sets in the document Directory
soc_inst_icd.pdf – 3 of 5

Since the summary data from SWAP (0x585) is included 
within the SWAP PDS data sets as a Level 2 product, I 

would suggest the following changes to the ICD: 

twosummary,



  

All Data Sets in the document Directory
soc_inst_icd.pdf – 4 of 5

; however, they are delivered as a level 2 product only.  It was found that the
solar wind speed, density, and temperature provided in the summary packet
were not adequate for science studies of the solar wind.  These values will
be included in the PDS data set for SWAP as a Level 4 data product.

is



  

All Data Sets in the document Directory
soc_inst_icd.pdf – 5 of 5

; however, they are delivered as a level 2 product only.  



  

All Data Sets in the document Directory
swap_cal.lbl

GOOD



  

All Data Sets in the document Directory
swap_cal.pdf

GOOD, some minor issues reported to PDS



  

All Data Sets in the document Directory
codmac_level_definitions.lbl
codmac_level_definitions.pdf

GOOD



  

All Data Sets in the document Directory
lunineetal1995.lbl & lunineetal1995.pdf

GOOD



  

All Data Sets in the document Directory
nh_fov.lbl & nh_fov.png

GOOD



  

All Data Sets in the document Directory
nh_met2utc.lbl & nh_met2utc.tab

GOOD



  

All Data Sets in the document Directory
nh_trajectory.lbl & nh_trajectory.tab

GOOD



  

All Data Sets in the document Directory
nh_swap_v200_ti.txt

GOOD



  

All Data Sets in the document Directory
swap_ssr.lbl & swap_ssr.pdf

GOOD



  

All Data Sets in the document Directory
payload_ssr.lbl & payload_ssr.pdf

GOOD



  

All Data Sets in the document Directory
quat_axyz_instr_to_j2k.lbl
quat_axyz_instr_to_j2k.asc

GOOD



  

nh-j-swap-2-jupiter-v4.0/document
nh-j-swap-3-jupiter-v4.0/document

seq_swap_jupiter.lbl
seq_swap_jupiter.tab

GOOD



  

nh-j-swap-2-jupiter-v4.0/document
nh-j-swap-3-jupiter-v4.0/document

swap_ju_xlate.lbl
swap_ju_xlate.csv

GOOD



  

nh-x-swap-2-plutocruise-v3.0/document
nh-x-swap-3-plutocruise-v3.0/document

seq_swap_plutocruise.lbl
seq_swap_plutocruise.tab

GOOD



  

nh-x-swap-2-plutocruise-v3.0/document
nh-x-swap-3-plutocruise-v3.0/document

swap_pc_xlate.lbl
swap_pc_xlate.csv

GOOD



  

nh-p-swap-2-pluto-v2.0/document
nh-p-swap-3-pluto-v2.0/document

seq_swap_pluto.lbl
seq_swap_pluto.tab

GOOD



  

All data sets in the document Directory
traj/traj_pluto_flyby.lbl
traj/traj_pluto_flyby.tab

GOOD



  

All Data Sets in the document Directory
subdirectory aaa_generic_readme

Why does this subdirectory exist in the PDS 
archive? - Rudy to look at this if there is 

time...otherwise delete this slide.



  

All Data Sets in the document Directory
traj/traj.fmt

GOOD



  

Data
Evaluation



  

nh-j-swap-3-jupiter-v4.0/dataSolar 
Wind

Jupiter



  

nh-x-swap-3-plutocruise-v3.0/data

Solar Wind



  

nh-p-swap-3-pluto-v2.0/data

Pluto



  

nh-j-swap-3-jupiter-v4.0/document
summary_plots

GOOD



  

nh-x-swap-3-plutocruise-v3.0
document/data_summary_plots - 1

Multiple summary plots are generated in the data set – No Data or Plot Failure?



  

nh-x-swap-3-plutocruise-v3.0
document/data_summary_plots - 2

Multiple summary plots are generated in the data set – No Data or Plot Failure?

Time sequence of 3 plots from archive.

No SWAP Data Showing Data begins at day boundary.

No Angular Data showing.



  

nh-p-swap-3-pluto-v2.0
document/data_summary_plots

Multiple summary plots are generated in the data set – No Data or Plot Failure?



  

nh-p-swap-3-pluto-v2.0
data/0x584 files

Why does extension 14 (SPICE Orbit Attitude 
Calc) include calculations for Jupiter instead of 

Pluto in the Pluto fits files?



  

nh-p-swap-3-pluto-v2.0/data
20150115_028356

swa_0283564800_0x584_sci.lbl
Start of octal dump (ASCII) ->

Byte offset in Octal
Value (character, integers[4,8], hex values, native floats[4,8])

Let's use the octal dump to count the Bytes!!



  

nh-p-swap-3-pluto-v2.0/data
20150115_028356

swa_0283564800_0x584_sci.lbl
PDS Header End ->

Start FITS Header ->

PDS_VERSION_ID       = PDS3
RECORD_TYPE          = FIXED_LENGTH
RECORD_BYTES         = 2880
FILE_RECORDS         = 2241(2880 = 05500 octal)

First section is 
called a PDS 
header in the 
lbl file.

Second section 
is called the 
FITS header in 
the lbl file.



  

nh-p-swap-3-pluto-v2.0/data
20150115_028356

swa_0283564800_0x584_sci.lbl

End FITS Header -> OBJECT                          = HEADER
  BYTES                           = 17280
  HEADER_TYPE                     = "FITS"
  INTERCHANGE_FORMAT              = "BINARY"

By mutual agreement with PDS-SBN, FITS headers are the domain of the NH
Project and were not part of the peer review beyond adherence to the
FITS standard.

2880 + 17280 = 20160 (047300) 

This does not look correct...try 17280 (= 041600 in octal) if the 2880 bytes are 
part of the first object.



  

nh-p-swap-3-pluto-v2.0/data
20150115_028356

swa_0283564800_0x584_sci.lbl

End FITS Header -> 17280 (= 041600 in octal)

FITS Header

Extension_Real_Time_Header

This looks correct, so the conclusion is that the PDS header is included
Within the FITS header.



  

nh-p-swap-3-pluto-v2.0/data
20150115_028356

swa_0283564800_0x584_sci.lbl

End Extension_Real_Time_Header ->
17280 +11520 = 28800
(= 070200 in octal)

OBJECT                          = EXTENSION_REAL_TIME_HEADER
  BYTES                           = 11520
  HEADER_TYPE                     = "FITS"

Extension_Real_Time_TableCheck of the next segment and it looks correct.



  

nh-p-swap-3-pluto-v2.0/data
20150115_028356

swa_0283564800_0x584_sci.lbl

End Extension_Real_Time_Table ->
OBJECT                          = EXTENSION_REAL_TIME_TABLE
  INTERCHANGE_FORMAT              = "BINARY"
  ROW_BYTES                       = 315
  ROWS                            = 5440
  COLUMNS                         = 38

28800 + 5440 * 315 = 1742400 
(= 06513100 octal)

The next offset
looks correct 
as well! 



  

nh-p-swap-3-pluto-v2.0/data
20150115_028356

swa_0283564800_0x584_sci.lbl

Extension_Real_Time_Table ->

This looks like it is for RALPH, not SWAP

RALPH information is described other places
In this file.  The word “RALPH” appears 12
Times within this file.



  

0x586 Histogram data
file swa_0283651232_0x586_sci.fit

The histogram data consists of two linear arrays.  
In the Primary HDU is stored the number of 

number of times a sample was accumulated at 
an index of the histogram.  Stored in the 

Histogram HDU is the sum of the counts for 
each index.  Thus, there should be 0 counts 

stored in the histogram at each location where 
there is no samples made.  This fits file shows 

an example where there are accumulated 
counts in the histogram, but no samples made.



  

Save for 0x586 Histogram 
comments

Primary HDU Table Histogram HDU Table

There are
summed 
counts shown, 
but it is 
indicated that 
no samples 
were taken.

This can not occur
According to the 
documentation



  

Back-Up Slides
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