
  

New Horizons
Pluto Energetic Particle 

Spectrometer Science Investigation
(PEPSSI)

PRINCIPAL INVESTIGATOR:  Ralph McNutt, APL
DESCRIPTION:                        Medium Energy Particle Spectrometer
ENERGY RANGE:                   25-1000 keV (protons)
                                                 60-1000 keV (atomic ions)
                                                 25-500 keV (electrons)
FIELD OF VIEW:                     160 deg x 12 deg
ANGULAR RESOLUTION:      25 deg x 12 deg
ENERGY RESOLUTION:        0.25 keV
SENSOR SIZE:                       7.6 cm dia. x 2.5 cm thick
POWER:                                 1.4 watt
MASS:                                     1.5 kg



  

New Horizons PEPSSI Data Sets

RAW ->
nh-x-pepssi-2-plutocruise-v1.0

CALIBRATED ->
nh-x-pepssi-3-plutocruise-v1.0



  

New Horizons PEPSSI 
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



  

Inconsistent File Name Definition

► Inconsistent definition of file names in 
aareadme.txt and catalog/dataset.cat

From catalog/dataset.cat (agrees with the ICD):



  

Inconsistent File Name Definition - 2

From aareadme.txt (agrees with the document 
aareadme_bu):



  

Inconsistent File Name Definition - 3

From aareadme.txt:

Note that MET is not the same as SCRMET.

The ICD makes no reference to SCRMET.



  

nh-x-pepssi-2-plutocruise-v1.0/catalog
nh-x-pepssi-3-plutocruise-v1.0/catalog

nhsc.cat

► Unable to locate Figure 5:

► Unable to locate Table II:



  

nh-x-pepssi-2-plutocruise-v1.0/catalog
nh-x-pepssi-3-plutocruise-v1.0/catalog

ref.cat

► Incomplete Journal Specification:

Should site “Proceedings SPIE” as the journal.

► Incorrect Reference Year:

Can not find a 2002 reference which has more than 100 
pages.  There is a 2003 reference which exceeds 145 
pages.



  

nh-x-pepssi-2-plutocruise-v1.0/catalog
nh-x-pepssi-3-plutocruise-v1.0/catalog

ref.cat - 2

► SwRI library unable to locate the following references:



  

nh-x-pepssi-2-plutocruise-v1.0/document
nh-x-pepssi-3-plutocruise-v1.0/document

soc_inst_icd_intro.pdf and soc_inst_icd_acroabbr.pdf

A test was conducted on the ICD intro pdf to 
determine if an acronym was included within the 
ICD acroabbr pdf file.  The acronym chosen was 
“CM” and occurs on page 6, section 6.6, line 3 

of the ICD intro pdf.  This acronym was not 
found in the acroabbr pdf file.  



  

nh-x-pepssi-2-plutocruise-v1.0/document
nh-x-pepssi-3-plutocruise-v1.0/document

soc_inst_icd.pdf - 1

RATEBOXDEFINITIONPLANES.FIT not found as 
stated in the ICD



  

nh-x-pepssi-2-plutocruise-v1.0/document
nh-x-pepssi-3-plutocruise-v1.0/document

soc_inst_icd.pdf - 2

Cut Off Figure Caption



  

nh-x-pepssi-2-plutocruise-v1.0/document
nh-x-pepssi-3-plutocruise-v1.0/document

soc_inst_icd.pdf - 3

Corrupted Figure



  

Data
Evaluation



  

PHA for Electrons



  

TOF for Low Energy Ions



  

PEPSSI Ions - 1



  

PEPSSI Ions - 2

► Time axis represents radial distance, about 5 
AU in 2007 to about 28 AU in 2014.

► Density decreases by about r-2 with radial 
distance.

►Velocity is approximately constant with radius.
►So number flux decreases with radial distance.
►Since count rate is proportional to flux, we 

expect the count rate to decrease with radial 
distance.

►We see the ion count rates decreasing with 
radial distance as expected.



  

PEPSSI Electrons - 1



  

PEPSSI Electrons - 2

► Electrons should also show a flux decrease 
with distance.

► Count rates for electrons and electron flux 
spectrograms do not indicate a decrease with 
distance...Why?

► Electron count rates seem higher than 
expected.  Investigating this further, let's 
compare the 28 AU fluxes to 1 AU fluxes, they 
should be lower by about 28-2.



  

PEPSSI Electrons - 3

Solar Wind Electrons at 1 AU

Wang et al, ApJ Lett. 2012

STEREO-A

STEREO-B

WIND

WIND

PEPSSI Electrons
(28 AU)

Why are the fluxes from PEPSSI abnormally high?

PEPSSI Electrons



  

Calculation of Flux

Flux(i) = Count Rate(i) / [G * ∆E(i) * 1000 eV/keV]
Where Count Rate are from data file in s-1

G = 0.14 cm2 sr
∆E(i) = E

high
(i) – E

low
(i)

E
high

(i) and E
low

(i) are from data file in keV
and Flux(i) is in units of particles/[cm2 s sr eV]



  

Data/20140817_027053/
pep_0270539515_0x691_eng_1.fit
pep_0270539515_0x691_sci_1.fit

Ion SSD 
Singles

Hydrogen

Helium

Heavy



  

Data/20140817_027053/
pep_0270539515_0x691_eng_1.fit

pep_0270539515_0x691_sci_1.fit - 2

► Results of all ion sensors are averaged to 
produce spectrograms.

► Ion sensor D09 dominates over every-other 
sensor (solar wind in sector D09?).

► No documentation indicates an abnormality 
with any sector and all SSDs have the same 
efficiency.

► Counts in D09 show a dip by a factor of 2 
during the day

► Ion spectrgrams do not show a decrease in 
count rates during the day.

► Why do the ion spectrograms not show a 
decrease during the day?



  

Data/20140817_027053/
pep_0270539515_0x691_eng_1.fit

pep_0270539515_0x691_sci_1.fit - 3

► So how do the experimenters convert their raw 
engineering data into their spectral data?

► Unable to locate a document which tells how 
this is done.

► I would suggest that there experimenters 
generate and include a small document which 
describes the procedure for converting the raw 
data into the science data.  Starting from the 
raw data, how is the science data generated.  
Include notations where assumptions are made 
(like in SSD efficiency of 100%).



  

Back-Up Slides



  

nh-x-pepssi-2-plutocruise-v1.0
nh-x-pepssi-3-plutocruise-v1.0

errata.txt

GOOD



  

nh-x-pepssi-2-plutocruise-v1.0
nh-x-pepssi-3-plutocruise-v1.0

voldesc.cat

GOOD



  

nh-x-pepssi-2-plutocruise-v1.0/calib
nh-x-pepssi-3-plutocruise-v1.0/calib

calinfo.txt

GOOD



  

nh-x-pepssi-2-plutocruise-v1.0/calib
nh-x-pepssi-3-plutocruise-v1.0/calib

hk_n1_input_20050228.lbl

GOOD



  

nh-x-pepssi-2-plutocruise-v1.0/calib
nh-x-pepssi-3-plutocruise-v1.0/calib

hk_n1_input_20050228.tab

GOOD



  

nh-x-pepssi-2-plutocruise-v1.0/calib
nh-x-pepssi-3-plutocruise-v1.0/calib

hk_stat_input_20041016.lbl

GOOD



  

nh-x-pepssi-2-plutocruise-v1.0/calib
nh-x-pepssi-3-plutocruise-v1.0/calib

hk_stat_input_20041016.tab

GOOD



  

nh-x-pepssi-2-plutocruise-v1.0/catalog
nh-x-pepssi-3-plutocruise-v1.0/catalog

catinfo.txt

GOOD



  

nh-x-pepssi-2-plutocruise-v1.0/catalog
nh-x-pepssi-3-plutocruise-v1.0/catalog

dataset.cat

► See note on Inconsistent File Name Definition

► Minor Corrections Sent to PDS/SBN



  

nh-x-pepssi-2-plutocruise-v1.0/catalog
nh-x-pepssi-3-plutocruise-v1.0/catalog

pepssi.cat

► Minor Corrections Sent to PDS/SBN



  

nh-x-pepssi-2-plutocruise-v1.0/document
nh-x-pepssi-3-plutocruise-v1.0/document

aareadme_bu.txt

► See note on Inconsistent File Name Definition

► Minor Corrections Sent to PDS/SBN



  

nh-x-pepssi-2-plutocruise-v1.0/document
nh-x-pepssi-3-plutocruise-v1.0/document

docinfo.txt

► See note on Inconsistent File Name Definition

► Minor Corrections Sent to PDS/SBN



  

nh-x-pepssi-2-plutocruise-v1.0/document
nh-x-pepssi-3-plutocruise-v1.0/document
lunineetal1995.lbl and lunineetal1995.pdf

GOOD



  

nh-x-pepssi-2-plutocruise-v1.0/document
nh-x-pepssi-3-plutocruise-v1.0/document

nh_fov.lbl and nh_fov.png

GOOD



  

nh-x-pepssi-2-plutocruise-v1.0/document
nh-x-pepssi-3-plutocruise-v1.0/document

nh_met2utc.lbl and nh_met2utc.tab

GOOD



  

nh-x-pepssi-2-plutocruise-v1.0/document
nh-x-pepssi-3-plutocruise-v1.0/document

nh_mission_trajectory.lbl and nh_mission_trajectory.tab

GOOD



  

nh-x-pepssi-2-plutocruise-v1.0/document
nh-x-pepssi-3-plutocruise-v1.0/document

nh_pepssi_v110_ti.txt

► Minor Corrections Sent to PDS/SBN



  

nh-x-pepssi-2-plutocruise-v1.0/document
nh-x-pepssi-3-plutocruise-v1.0/document

nh_trajectory.lbl and nh_trajectory.tab

GOOD



  

nh-x-pepssi-2-plutocruise-v1.0/document
nh-x-pepssi-3-plutocruise-v1.0/document

payload_ssr.lbl and payload_ssr.pdf

GOOD



  

nh-x-pepssi-2-plutocruise-v1.0/document
nh-x-pepssi-3-plutocruise-v1.0/document

pdsdd_insert_newhorizons.txt

GOOD



  

nh-x-pepssi-2-plutocruise-v1.0/document
nh-x-pepssi-3-plutocruise-v1.0/document

pep_bti.lbl and pep_bti.tab

GOOD



  

nh-x-pepssi-2-plutocruise-v1.0/document
nh-x-pepssi-3-plutocruise-v1.0/document

pepssi_ssr.lbl and pepssi_ssr.pdf

GOOD



  

nh-x-pepssi-2-plutocruise-v1.0/document
nh-x-pepssi-3-plutocruise-v1.0/document

quat_axyz_instr_to_j2k.lbl and 
quat_axyz_instr_to_j2k.asc

GOOD



  

nh-x-pepssi-2-plutocruise-v1.0/document
nh-x-pepssi-3-plutocruise-v1.0/document

seq_pepssi_plutocruise.lbl and 
seq_pepssi_plutocruise.tab

GOOD
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