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: 25deg 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
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New Horizons PEPSSI Data Sets

RAW Data Sets:
nh-a-pepssi-2-kem2-v1.0

CALIBRATED Data Sets:
nh-a-pepssi-3-kem2-v1.0



New Horizons PEPSSI
Data Set Evaluation Tools

Staging and Evaluation -
Machine: Dell Precision Tower 5810
Operating System: Rocky-8 linux

Minor Diagnostics -
Machine: Sun Ultra-60
Operating System: Sun Solaris OS 5.1

Minor Diagnostics -
Machine: Dell 7520
Operating System: Fedora 33 linux



PEPSSI RAW and CALIBRATED
Documentation Evaluation



nh-a-pepssi-3-kem?2-v1.0/document
nh_mission_trajectory.tab
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nh-a-pepssi-3-kem2-v1.0/document
pep_Dbti.tab

*kkk* WARNING *kkk*k
Start and End reflect the same time
At: 2007-022T21:00:00.0000
At: 2007-040T09:00:00.0000
At: 2007-144T713:03:00.0000
At: 2015-212T00:40:00.0000
At: 2015-212T00:40:00.0000
At: 2015-213T06:45:00.0000
At: 2015-213T06:45:00.0000
point skipped



Looks Good!!

Set 2: Normal Mode After May 24, 2007

Time of Flight [ADU]

nh-a-pepssi-3-kem1-v6.0/calib
rateboxdefinitionplanes.fit

Set 1: Normal Mode Between July 7, 2006 and May 25, 2007
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Set 2: Diagnostic Mode After May 24, 2007
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nh-a-pepssi-3-kem?2-v1.0/calib g
ot rateboxdefinitionplanes. fit

Set 2: Normal Mode After May 24, 2007 RBI Set 2: Diagnostic Mode After May 24, 2007 RRBI
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nh-a-pepssi-3-kem2-v1.0/calib/calpars
pep 0542785916 0x691 calpar.tab

MISSION_NAME "NEW HORIZONS KUIPER BELT EXTENDED MISSION"
INSTRUMENT_HOST_NAME "NEW HORLZONS™
DATA_SET_ID "NH-A-PEPS5I-3-KEM2-V1.0"

PRODUCT_ID "PEP_0542785916_0X691_CALPAR"
PRODUCER_INSTITUTION_NAME "SOUTHWEST RESEARCH INSTITUTE"
PRODUCT_CREATION_TIME = 2023-08-01T00:00:00

Should the Mission name be:
"NEW HORIZONS KUIPER BELT EXTENDED MISSION 2"
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PEPSSI RAW and CALIBRATED
Data Evaluation



nh-a-pepssi-3-kem2-v1.0/data 11
PEPSSI FIT File Structure

| X # fv: Summary of pep_0511941116_0x691_sci.fit...-a-pepssi-3-kem2-v1.0/data/20220411_051194/ ~ ~ X

m—

IFile Edit Tools Help

Index Extension Type Dimension View

_ Mo Primary Image 0 Header

]
B Image 1440 X & Header Inage Table
n2 SPEC_Helium Image 1440 X 2 Header Iinage Tahle
B3 SPEC_Heavies Image 1440 X 3 Header Iinage Tahle
B4 SPEC_Electrons Image 1440 X 3 Header Iinage Tahle
| |- SPEC_Lowlon Image 1440 X 16 Header linage Tahle
L] F Binary SRR s e I Linde Header | Hist | Plot | Al | Select
m7 FLUXN1A Binary 302 cols X 480 rows Header | Hist | Plot | Al | Select
ms FLUXH1B Binary 440 cols X 480 rows Header | Hist | Plot | Al | Select
W PHA_ELECTROM Binary 9 cols ¥ 19520 rows Header | hist | Pt | an | Select
W10 PHA_LOW_ION Binary 25 cols X 858 rows Header | Hist | Plot | Al | Select
B PHA_HIGH_IOH Binary 23 colz X 3622 rows Header Hist Plat All Select
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Quick Look Spectrograms - A

AII Protons

l"":.'\ y ”w.;'fllb.:h'l ' | ”'”""* ! '*'”f """" 3

‘}IJII-\IIh [IHIm IIIIIJ [/ Illl-lu*ll “IIIIILLII‘ “Jl\hl‘ll

povid vl

AII Hellum

L Illl | | l\ L II‘I
AIILoonns

AII Heavy Ions
\ | || \ i| \ | “l\
|||\ ¥ l‘l

' '1“'| ||| \II 1)

HEFER

1 1 |
2018 362:10 362:15 362:20 363:01 363:06 363:11 363:16 363:21




Flight Time

ight nh-a-pepssi-3-kem2-v1.0/data

13
Software Quu:k Look Spectrograms B
Change
a Al Electrons
1 ] | | 1 1 | | | 1 ] | 1
o 3
s 8 2 SN q |
0 =
e 1
- 0
Protons
= |
o= 105 . .
= Hibernation
1 11 1 1 | 1 1 11 1 1 I L1 1 1 1 1 l 1 1
Hellum
106 T T T T T T T T T T T T T T T T I T T T T T T I T T o
=
i > =
S 10° "
Ll
L1 1 1 1 L1 1 [ 1 1 L1 1 1 ] L1 1 L 1 L
Heavy lons
106 | 1 1 | 1 | I | | | I 1 | 1 1 | 1 I I | 1 | I 1 I 1 | | | = 10!:!
= 1g
9 = 107
S 3 | i e
LIJ : 10™
] 1 1 1 1 ] ] ] 1 1 1 ] ] ] 1 1 1 ] ] ] | 1 1 ] ] ] 1 | 1 1 10®
Low lons
1 T T 1 1 [ T T T T T T [ T T T T T T [ T T T T T T [ T 1 y ©.50-01
-7 o 52501
© s o 3.9e-01
% sl 2 6e-01
10_8 — T $mmr mmm — 1.3e-01
g 1 1 1 1 ] ] 1 1 1 ] 1 1 1 1 1 1 ] |III| II! 1 0.08+00
2022:080 2022:181 2022:272 2022:363 2023:089

7H

ZH

ZH

ZH

7H



nh-a-pepssi-3-kem2-v1.0/data 14
Quick Look Spectrograms - C

pep 0011604716 02691 sci.fit o
Box (See FITS Header)
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Quick Look Spectrograms - D
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nh-a-pepssi-3-kem2-v1.0/data
Quick Look Spectrograms - E

'"LO1SALL" / Pixell: LO1SAll
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nh-a-pepssi-3-kem2-v1.0/data 17
PEPSSI FIT File Structure

| X # fv: Summary of pep_0511941116_0x691_sci.fit...-a-pepssi-3-kem2-v1.0/data/20220411_051194/ ~ ~ X

| ———| | === i

File Edit Tools Help

Index Extension Type Dimension View
.J mo Primary Image 0 Header
' B SPEC_Protons Image 1440 X 6 Header Inage Tahle
n2 SPEC_Helium Image 1440 X 2 Header Inage Tahle
[ | SPEC_Heavies Image 1440 X 3 Header Inage Tahle
B4 SPEC_Electrons Image 1440 X 3 Header Iinage Tahle
s SPEC Lowlon Image 1440 X 16 Header Image Tahle
| |5 FLUX Binary 832 cols X 480 rows Header Hist Plot All Select
m? FLUXM1A Binary 302 cols X 480 rows Header | Hist | Plot | Al | Select
| | FLUXHM1B Binary 440 cols X 480 rows

Header Hist Plot All Select

W9 PHA_ELECTRON Binary 3 cols X 19520 rows Header | Hist | Plot | Al | Select
W10 PHA_LOW_ION Binary 25 cols X 858 rows Header | Hist | Plot | Al | Select
mii PHA_HIGH_ION Binary 23 cols X 3622 rows Header | Hist | Plot | Al | Select
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nh-a-pepssi-3-kem2-v1.0/data 22
PEPSSI FIT File Structure

X A fv: Summary of pep_0437205117_0x691_sci.fit...-a-pepssi-3-kem1-v6.0/data/20191128_043720/ ~ ~ X

File Edit Tools Help

Index Extension Type Dimension View
Ho Primary Inage 1017 X 614 Header Image Tahle
B SPEC_Protons Image 1440 X b Header Image Table
m? SPEC_Helium Image 1440 X 2 Header Image Table
J B3 SPEC_Heavies Innauye 1440 X 3 Header Image Table
B4 SPEC_Electrons Innauye 1440 X 3 Header Image Table
| WS SPEC_Lowlon Image 1440 X & Header Image Table
(L @ Binary S ElB sk MTHE Header | Hist | Plot | AN | Select
T, FLUXN1A Binary 902 cols X 24 rows Header | Hist | Plot | Al | Select
s FLUXN1B Binary 440 cols X 24 rows Header | Hist | Plot | Al | Select
| L PHA_ELECTRON Binary 9 cols X 25552 rows Header Hist Plot all Select
B0 PHA LOVW |ON Binary 25 cols X 17177 rows Header Hist Plot All Select
B PHA_HIGH IOH Binary 23 cols X 1711 rows Header Hist Plot All Select
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Sensor Data
Electron Events
Count rate

Count rate
counts/sec

Sensor Data
Hi-E lon Events

Count rate
counts/sec

Sensor Data
Low-E lon Events

Sensor Data
Diagnostic Events
Count rate
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nh-a-pepssi-3-kem2-v1.0/data
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Sensor Data
Electron Events
Count rate

lon Events

Count rate
counts/sec

Sensor Data

HO Singles
ount rate
counts/sec

Sensor Data
C

Sensor Data
H1 Singles
ount rate
counts/sec

C
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nh-a-pepssi-3-kem2-v1.0/data 47
FLUXNI1B Events - “C” Rates - B
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nh-a-pepssi-3-kem?2-v1.0/data 48
FLUXN1B Proton Flux - A
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nh-a-pepssi-3-kem2-v1.0/data
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nh-a-pepssi-3-kem2-v1.0/data 51
FLUXN1B Oxygen Flux - B
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52

Certification Recommendation

1) Evaluate NULL times in BIT Flle.

2) Update calpar tab file(s).
3) Evaluate Low lon TOF band for pixel 15.

4) Certify the data.
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nh-a-pepssi-2-kem2-v1.0
nh-a-pepssi-3-kem2-v1.0
aareadme.txt

GOOD



nh-a-pepssi-2-kem2-v1.0
nh-a-pepssi-3-kem2-v1.0
voldesc.txt

GOOD



nh-a-pepssi-2-kem?2-v1.0/catalog
nh-a-pepssi-3-kem2-v1.0/catalog

catinfo.txt

GOOD



nh-a-pepssi-2-kem?2-v1.0/catalog
nh-a-pepssi-3-kem2-v1.0/catalog

dataset.cat

GOOD



nh-a-pepssi-2-kem?2-v1.0/catalog
nh-a-pepssi-3-kem2-v1.0/catalog

nh_kem.cat

GOOD



nh-a-pepssi-2-kem?2-v1.0/catalog
nh-a-pepssi-3-kem2-v1.0/catalog

nh_kem?2.cat

GOOD



nh-a-pepssi-2-kem?2-v1.0/catalog
nh-a-pepssi-3-kem2-v1.0/catalog

nhsc.cat

GOOD



nh-a-pepssi-2-kem?2-v1.0/catalog
nh-a-pepssi-3-kem2-v1.0/catalog

pepssi.cat

GOOD



nh-a-pepssi-2-kem?2-v1.0/catalog
nh-a-pepssi-3-kem2-v1.0/catalog

ref.cat

GOOD



nh-a-pepssi-3-kem2-v1.0/document
docinfo.txt

GOOD



nh-a-pepssi-3-kem2-v1.0/document
codmac_level definitions.Ibl
codmac_level definitions.pdf

GOOD



nh-a-pepssi-3-kem?2-v1.0/document
lunineetal1995.1bl & lunineetal1995.pdf

GOOD



nh-a-pepssi-3-kem?2-v1.0/document
nh_fov.lbl & nh_fov.pdf

GOOD



nh-a-pepssi-3-kem?2-v1.0/document
nh_met2utc.lbl

GOOD



nh-a-pepssi-3-kem?2-v1.0/document
nh_met2utc.tab

GOOQOD, no need to update



nh-a-pepssi-3-kem?2-v1.0/document
nh_mission_trajectory.lbl

GOOD



nh-a-pepssi-3-kem2-v1.0/document
nh_pepssi v110 ti.txt

GOOD



nh-a-pepssi-3-kem2-v1.0/document
payload_ssr.lbl & payload ssr.pdf

GOOD



nh-a-pepssi-3-kem2-v1.0/document
pep_Dbti.lbl

GOOD



nh-a-pepssi-3-kem2-v1.0/document
pepssi_ssr.lbl & pepssi_ssr.pdf

GOOD



nh-a-pepssi-3-kem2-v1.0/document
guat_axyz_instr_to j2k.lbl
guat_axyz_Instr_to j2k.asc

GOOD



nh-a-pepssi-3-kem2-v1.0/document
seq_pepssi_keml.lbl

GOOD



nh-a-pepssi-3-kem2-v1.0/document
seq_pepssi_keml.tab

GOOD, updated



nh-a-pepssi-3-kem2-v1.0/document
seq_pepssi_kem?2.lbl & seq_pepssi_kem?2.tab

GOOD



nh-a-pepssi-2-kem2-v1.0/document
superseded files pepssi-2.1bl &
superseded files pepssi-2.tab

GOOD



nh-a-pepssi-3-kem2-v1.0/document
superseded files pepssi-3.1bl &
superseded files pepssi-3.tab

GOOD



nh-a-pepssi-3-kem2-v1.0/document
soc_Inst_icd.Ibl

GOOD



nh-a-pepssi-3-kem2-v1.0/document
soc_Inst_icd.pdf

GOOD



nh-a-pepssi-3-kem2-v1.0/calib
calinfo.txt

GOOD



nh-a-pepssi-3-kem?2-v1.0/calib
hk_nl input 20050228.Ibl
hk_nl input 20050228.tab

GOOD



nh-a-pepssi-3-kem?2-v1.0/calib
hk_stat_input 20041016.1bl
hk_stat_input_20041016.tab

GOOD



nh-a-pepssi-3-kem2-v1.0/calib
rateboxdefinitionplanes.lbl

GOOD



nh-a-pepssi-3-kem2-v1.0/calib/calpars
calpinfo.txt

GOOD



nh-a-pepssi-3-kem2-v1.0/calib/calpars
calpar_columns.fmt

GOOD



nh-a-pepssi-3-kem2-v1.0/index
iIndxinfo.txt

GOOD



nh-a-pepssi-3-kem?2-v1.0/index
checksum.lbl & checksum.tab

GOOD



nh-a-pepssi-3-kem2-v1.0/index
slimindx.Ibl & slimindx.tab

GOOD



nh-a-pepssi-3-kem2-v1.0/index
iIndex.lbl & index.tab

GOOD
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