
  

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

1



  

New Horizons PEPSSI Collections

1) Mission Documents v3.0
PDS4 ID: urn:nasa:pds:nh_documents:mission::3.0

2) New Horizons Documents for the PEPSSI Instrument v2.0        
PDS4 ID: urn:nasa:pds:nh_documents:pepssi::2.0

3) New Horizons PEPSSI KEM1 Encounter Raw Data v2.0
PDS4 ID: urn:nasa:pds:nh_pepssi:kem1_raw::2.0

4) New Horizons PEPSSI KEM2 Raw Data
PDS4 ID: urn:nasa:pds:nh_pepssi:kem2_raw::1.0

5) New Horizons PEPSSI Reference Files Used in Calibrating Data v2.0
PDS4 ID: urn:nasa:pds:nh_pepssi:calibration_files::2.0

6) New Horizons PEPSSI KEM1 Encounter Calibrated Data v2.0
PDS4 ID: urn:nasa:pds:nh_pepssi:kem1_cal::2.0

7) New Horizons PEPSSI KEM2 Calibrated Data
PDS4 ID: urn:nasa:pds:nh_pepssi:kem2_cal::1.0
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New Horizons PEPSSI 
Data Set Evaluation Tools

     Machine: Dell Precision Tower 5810
     Operating System: Rocky-8 linux
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1) Mission Documents v3.0
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collection.lblx

NASA PDS Validate v3.6.3: PASS
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inventory.csv

GOOD
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nh_mission_trajectory.lblx

Why is the v12 leap sec kernel
referenced, yet the comments
say v10 is used?  NAIF says 
New Horizons had v10 published
in 2014, but v12 was published
by New Horizons in 2017?
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nh_mission_trajectory.tab

Data Looks Good
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soc_inst_icd.lblx

NASA PDS Validate v3.6.3: PASS
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soc_inst_icd.pdf
PEPSSI Section - 1 of 2

Not a PDS4 Designation
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soc_inst_icd.pdf
PEPSSI Section - 2 of 2

Not a PDS4 Designation
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PREVIOUSLY_RELEASED_FOR_REFERENCE

Remove this directory for PDS4 submission.

However, note that the Previously Released 
version of pluto_ao.lblx failed under 

NASA PDS Validate v3.6.3: 
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Collection Certification for
 Mission Documents v3.0

The documented in this release had a minor issue that the SPICE 
Leap Second kernel was specified differently in various places in 
the text.  Although for PEPSSI, the leap second will not make a 
difference, the project should determine which was actually used to 
produce the trajectory data and make them consistent.  

Recommendation: Certified after the project corrects the 
documentation
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2) New Horizons Documents for the PEPSSI Instrument v2.0
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collection.lblx

NASA PDS Validate v3.6.3: PASS
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inventory.csv

GOOD
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pep_bti.lblx

NASA PDS Validate v3.6.3: PASS

Doesn’t this need a comma separator definition?
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pep_bti.tab

GOOD, but why is this not a comma delimited 
table (csv)?
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seq_pepssi_kem1.lblx

NASA PDS Validate v3.6.3: PASS

Doesn’t this need a comma separator definition?
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seq_pepssi_kem1.tab

GOOD, but why is this not a comma delimited 
table (csv)?
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seq_pepssi_kem2.lblx

NASA PDS Validate v3.6.3: PASS

Doesn’t this need a comma separator definition?
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seq_pepssi_kem2.tab

GOOD, but why is this not a comma delimited 
table (csv)?
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PREVIOUSLY_RELEASED_FOR_REFERENCE

Remove this directory for PDS4 submission.
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Collection Certification for
 New Horizons Documents for the PEPSSI Instrument v2.0

There is a question about the designation of the delimited file type, 
tab vs. csv.  If the tab file types is correct, then no descrepency is 
found.  If the cvs file type is correct, the file name extensions need 
updating and the appropriate changes made to the label files are 
needed.  The project should consult with PDS if necessary.  The 
data contained within the tab files is good.

Recommendation: Certified if tab type is correct; however, if the 
csv type is correct, update file names and label context before 
certification
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3) New Horizons PEPSSI KEM1 Encounter Raw Data v2.0
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collection.lblx

NASA PDS Validate v3.6.3: PASS
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collection_inventory.csv

Why are there 13 file descriptors not version 2?
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overview.lblx

NASA PDS Validate v3.6.3: PASS
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overview.txt – 1 of 6

According to collection_inventory.csv, this is version 1.0
and it should be version 2.0 

So why are these superseded files not marked as version 2.0?
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overview.txt – 2 of 6

Not a PDS4 designation

Note that this is V0008
and it is consistent.  So
why is V0007 used for
kem2 and not V0008?
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overview.txt – 3 of 6

Not a PDS4 designation

What is <95>?
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overview.txt – 4 of 6

Why is this file name say it is version 1 when there are multiple 
versions of the same file?

Not a PDS4 designation.

File Does Not Exist
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overview.txt – 5 of 6

Since there are multiple versions of the same file, how do
you know in which version to look?

File Does Not Exist
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overview.txt – 6 of 6

File Does Not Exist
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pep_*_0x691_eng.lblx

NASA PDS Validate v3.6.3: PASS
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Science Raw Data (pep_*_0x691_eng.fit)

Data Looks Good
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Collection Certification for
 New Horizons PEPSSI KEM1 Encounter Raw Data v2.0

There are issues with the overview.txt document relating to 
versioning, non-existent files, and PDS4 file specifications.  These 
issues do not interfere with interpretation of the data.  In addition, it 
is not clear which set of SPICE kernels were used since there are 
multiple releases with different files under the same collection 
name which includes the same version number.

Recommendation: Certify with a lien to correct the overview file 
and the PDS/project should review the versioning (this includes 
identifying the SPICE collection so the same is used throught 
the project).
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4) New Horizons PEPSSI KEM2 Encounter Raw Data v1.0
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overview.lblx

NASA PDS Validate v3.6.3: PASS
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overview.txt – 1 of 6

This is version 1.0 

So why are these superseded files not marked as version 2.0?
These files are not identified either in the kem1 or kem2 collections.
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overview.txt – 2 of 6

Not a PDS4 designation

So why is this not V0008?

Why is version 7 used in kem2,
but version 8 used for kem1?
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overview.txt – 3 of 6

Not a PDS4 designation

What is <95>?
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overview.txt – 4 of 6

Why is this file name say it is version 1 when there are multiple 
versions of the same file?

Not a PDS4 designation.

File Does Not Exist
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overview.txt – 5 of 6

Since there are multiple versions of the same file, how do
you know in which version to look?

File Does Not Exist
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overview.txt – 6 of 6

File Does Not Exist
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pep_*_0x691_eng.lblx

NASA PDS Validate v3.6.3: PASS
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Science Raw Data (pep_*_0x691_eng.fit)

Data Looks Good
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Collection Certification for
 New Horizons PEPSSI KEM2 Encounter Raw Data v1.0

There are issues with the overview.txt document relating to 
versioning, non-existent files, and PDS4 file specifications.  These 
issues do not interfere with interpretation of the data.  In addition, it 
is not clear which set of SPICE kernels were used since there are 
multiple releases with different files under the same collection 
name which includes the same version number.

Recommendation: Certify with a lien to correct the overview file 
and the PDS/project should review the versioning (this includes 
identifying the SPICE collection so the same is used throught 
the project).
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5) New Horizons PEPSSI Reference Files Used in Calibrating Data v2.0
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collection.lblx

NASA PDS Validate v3.6.3: PASS
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collection_inventory.csv

GOOD, note that there is text to explain that the 
collection is version 2, but the data files are 

version 1
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overview.lblx

NASA PDS Validate v3.6.3: PASS
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overview.txt

It is not clear how the project handles “superseded” data files.
As a user of archived data, how do they know what “superseded”
version to apply?  One can not find any information about this
in the text documents.
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Collection Certification for
New Horizons PEPSSI Reference Files Used in Calibrating Data 

v2.0

There is only a question as to how the project is handling 
“superseded” data files.

Recommendation: Certify
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6) New Horizons PEPSSI KEM1 Encounter Calibrated Data v2.0

61



  

overview.lblx

NASA PDS Validate v3.6.3: PASS
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overview.txt – 1 of 5

So why are these superseded files not marked as version 2.0?

Can not locate, not a PDS4 designation
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overview.txt – 2 of 5

Not a PDS4 designation

Note that this is V0008
and it is consistent.  So
why is V0007 used for
kem2 and not V0008?
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overview.txt – 3 of 5

Not a PDS4 designation

What is <95>?
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overview.txt – 4 of 5

Why is this file name say it is version 1 when there are multiple 
versions of the same file?

Not a PDS4 designation.

File Does Not Exist
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overview.txt – 5 of 5

Since there are multiple versions of the same file, how do
you know in which version to look?

File Does Not Exist

Not a PDS4 specification
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pep_*_sci.lblx

NASA PDS Validate v3.6.3: PASS
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pep_*_0x691_sci.fit
71



  

HDU (Index+1): 2, 3, 4, 5, 6 
(Time 1)

Data Looks Good
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HDU (Index+1): 2, 3, 4, 5, 6
(Time 2)

Data Looks Good
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HDU (Index+1): 7 (N2 Data Time 1)
“L” Proton Number Flux

Data Looks Good
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HDU (Index+1): 7 (N2 Data Time 2)
“L” Proton Number Flux

Data Looks Good

N2 Data (Flux HDU) Flight Software Change
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pep_*_0x691_sci.fit

After Flight Software Update
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HDU (Index+1): 8 (N1 Data Time 1)
“L” Proton Number Flux

Data Looks Good
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HDU (Index+1): 7/8 (N1 Data Time 2)
“L” Proton Number Flux

Data Looks Good
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HDU (Index+1): 10 (Time 1)

Data Looks Good

97



  

HDU (Index+1): 9/10 (Time 2)

Data Looks Good
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Collection Certification for
New Horizons PEPSSI KEM1 Encounter Calibrated Data v2.0

The it is not clear how “superseded” data files are handled with 
respect to PDS4 versioning.  SPICE data files have the same 
delivery file name but contain different versions of data and it is not 
clear which version of data is used.  There are some incorrect 
PDS4 referenced names, references to files which do not exist, 
and incorrect ASCII characters.  The data in the fit files all look 
good.  Data can be released without causing user confusion.

Recommendation: Certify with a lien to fix the overview.txt file
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7) New Horizons PEPSSI KEM2 Calibrated Data
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overview.lblx

NASA PDS Validate v3.6.3: PASS
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overview.txt – 1 of 5

Can not find these files within the kem2 data set...are
they supposed to be here?

Can not locate, not a PDS4 designation

According to the collections_inventory.csv
file, all of the data files in this data set are 
Version 1 (in addition to the PDS4 ID).
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overview.txt – 2 of 5

Not a PDS4 designation

Note that this is V0007.
So why is V0007 used for
kem2 and not V0008?

Since this is v1.0
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overview.txt – 3 of 5

Not a PDS4 designation

What is <95>?
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overview.txt – 4 of 5

Why is this file name say it is version 1 when there are multiple 
versions of the same file?

Not a PDS4 designation.

File Does Not Exist
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overview.txt – 5 of 5

Since there are multiple versions of the same file, how do
you know in which version to look?

File Does Not Exist

Not a PDS4 specification
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pep_*_sci.lblx

NASA PDS Validate v3.6.3: PASS
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pep_*_0x691_sci.fit (form A)
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HDU (Index+1): 2, 3, 4, 5, 6

Data Looks Good
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HDU (Index+1): 7
”L” Proton Number Flux

Data Looks Good
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pep_*_0x691_sci.fit (form B)
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HDU (Index+1): 8/9
”L” Proton Number Flux

Data Looks Good
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HDU (Index+1): 9/10

Data Looks Good
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Collection Certification for
New Horizons PEPSSI KEM2 Calibrated Data v1.0

Version is 1.0, but overview.txt says is is version 2.0.  The it is not 
clear how “superseded” data files are handled with respect to 
PDS4 versioning.  SPICE data files have the same delivery file 
name but contain different versions of data and it is not clear which 
version of data is used.  There are some incorrect PDS4 
referenced names, references to files which do not exist, and 
incorrect ASCII characters.  The data in the fit files all look good.  
Data can be released without causing user confusion.

Recommendation: Certify with a lien to fix the overview.txt file
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New Horizons PEPSSI Collections
Certification Summary

1) Mission Documents v3.0
?

2) New Horizons Documents for the PEPSSI Instrument v2.0        
?

3) New Horizons PEPSSI KEM1 Encounter Raw Data v2.0
?

4) New Horizons PEPSSI KEM2 Raw Data
?

5) New Horizons PEPSSI Reference Files Used in Calibrating Data v2.0
?

6) New Horizons PEPSSI KEM1 Encounter Calibrated Data v2.0
?

7) New Horizons PEPSSI KEM2 Calibrated Data
?
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BACK-UP
Slides



  

collection.lblx

NASA PDS Validate v3.6.3: PASS

39



  

collection_inventory.csv

GOOD
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hk_n1_input_20050228.lblx

NASA PDS Validate v3.6.3: PASS

56



  

hk_n1_input_20050228.tab

GOOD
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hk_stat_input_20041016.lblx

NASA PDS Validate v3.6.3: PASS
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hk_stat_input_20041016.tab

GOOD
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collection.lblx

NASA PDS Validate v3.6.3: PASS
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collection_inventory.csv

GOOD
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HDU (Index+1): 7 (N2 Data Time 1)
“B” Proton Number Flux

Data Looks Good
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HDU (Index+1): 7 (N2 Data Time 2)
“B” Proton Number Flux

Data Looks Good

N2 Data (Flux HDU) Flight Software Change
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HDU (Index+1): 7 (N2 Data Time 1)
Uncertainty in the Proton Number Flux

Data Looks Good
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HDU (Index+1): 7 (N2 Data Time 2)
Uncertainty in the Proton Number Flux

Data Looks Good

N2 Data (Flux HDU) Flight Software Change
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HDU (Index+1): 7 (N2 Data Time 1)
Anode Singles

Data Looks Good
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HDU (Index+1): 7 (N2 Data Time 2)
Anode Singles

Data Looks Good

N2 Data (Flux HDU) Flight Software Change
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HDU (Index+1): 7 (N2 Data Time 1)
Detector Singles

Data Looks Good
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HDU (Index+1): 7 (N2 Data Time 2)
Detector Singles

Data Looks Good

N2 Data (Flux HDU) Flight Software Change
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HDU (Index+1): 7 (N2 Data Time 1)
Discards

Data Looks Good
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HDU (Index+1): 7 (N2 Data Time 2)
Discards

Data Looks Good

N2 Data (Flux HDU) Flight Software Change
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HDU (Index+1): 7 (N2 Data Time 1)
Events

Data Looks Good
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HDU (Index+1): 7 (N2 Data Time 2)
Events

Data Looks Good

N2 Data (Flux HDU) Flight Software Change
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HDU (Index+1): 8 (N1 Data Time 1)
Anode Singles

Data Looks Good
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HDU (Index+1): 7/8 (N1 Data Time 2)
Anode Singles

Data Looks Good
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HDU (Index+1): 8 (N1 Data Time 1)
Detector Singles

Data Looks Good
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HDU (Index+1): 7/8 (N1 Data Time 2)
Detector Singles

Data Looks Good

92



  

HDU (Index+1): 8 (N1 Data Time 1)
Discards and Events

Data Looks Good
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HDU (Index+1): 7/8 (N1 Data Time 2)
Discards and Events

Data Looks Good
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collection.lblx

NASA PDS Validate v3.6.3: PASS

101



  

collection_inventory.lblx

GOOD
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HDU (Index+1): 7
”B” Proton Number Flux

Data Looks Good
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HDU (Index+1): 7
”B” Proton Number Flux Uncertainty

Data Looks Good
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HDU (Index+1): 7
Anode Singles

Data Looks Good
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HDU (Index+1): 7
Detector Singles

Data Looks Good
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HDU (Index+1): 7
Discards

Data Looks Good
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HDU (Index+1): 7
Events

Data Looks Good
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HDU (Index+1): 8/9
Anode Singles

Data Looks Good
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HDU (Index+1): 8/9
Detector Singles

Data Looks Good
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HDU (Index+1): 8/9
Discards and Events

Data Looks Good
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/nh_k7_2025/nh-j_p_ss-spice-6-v1.0/catalog/release.cat

Notice that the version in the file name does
not change even through the  release ID
changes.  During this time, SPICE versions
have changed upon each release and it is
not clear which versions are used to process
New Horizons orbit and attitude data.

Since each release contains different file versions,
so its contents are not the same.  Since the contents
are not the same, why is the version number in the
data set ID not incremented?  It is a different data set.



  

PEPSSI-SWAP Arrokoth Encounter – 3 of 3

Flux HDU Events

Quick Look Low Energy Ions

Stern et al., Science, 2019, Figure 8

Same for V5 and V6



  

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
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