Solar Wind Around Pluto
SWAP

PRINCIPAL INVESTIGATOR  gaoyens || ——— I~ rea
Dave McComas, Princeton University I

/;;

DESCRIPTION E/Q<Vrea

Low Energy Plasma Instrument DFL

ENERGY RANGE
30eV -7.7 keV

FIELD OF VIEW
270 deg x 10 deg
(deflection angles up to +15 deg)
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ENERGY RESOLUTION
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New Horizons SWAP Data Sets

RAW Data Sets:
nh-a-swap-2-kem1-v4.0

CALIBRATED Data Sets:
nh-a-swap-3-kem1-v4.0



New Horizons SWAP
Data Set Evaluation Tools

Staging and Evaluation -
Machine: Dell Precision Tower 5810
Operating System: Fedora 31 linux

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

Minor Diagnostics -
Machine: Dell 7520
Operating System: Fedora 31 linux
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SWAP Documentation
Evaluation
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The title of Section 14.11 “SWAP Publications to
Date” should probably be renamed to “SWAP
Example publications” since there have been no
updates since 2013.



Spacecraft Position

Spherical Latitude

Spacecraft Velocity

Plot created by SDDAS/gPlot - 1. Mukhenjee, et al.

[AU]

[deg]

[km/sec]

nh-a-swap-2-keml-v4.0/document
nh-a-swap-3-kem1-v4.0/document
traj/traj 2006 2021 1d.tab - HCI

HCI Coordinate System - Sun Center

e e W e = — " 0%

—————— o B

-200

- 150

[3ap]
apniSuoT eouaydg

- 100

50

e

2006/097

Sun Centered

2007/284 2009/105 2010/292 2012/114 2013/300 2015/122 2016/308 2018/129 2019/316

Time [UT)]

Generated on Wed Nov 25 16:41:41 2020,

=X
Y
nZ

"R

u[at

¥] on

=Vx
IV){

BVz



L 1500
2 10007
2 g 5001
§ = 500
& -10007

I
40

20

220

-40

151

nh-a-swap-2-kem1-v4.0/document
nh-a-swap-3-kem1-v4.0/document

traJ/traJ 2006 2021 1d tab - HEE

HEE Coordinate Sys
. | .

- Sun Cen

] -""

wwwwwv

Data Looks Goodl

] \'l \" "’ “’ "’ "’ v’

2006}'097 200?}'284 2009;’ 105 201 0! 92 201 2! 114

Sun Centered

Time

013;*f 00

(UT]

015!122 01(f308 2018f1 29 2019f31(

350

" 300

- =
250 F
200z &
- (4]

- o O
~150— =
- 9
100 =
- 50

" =®E ©=E =
&N =<



: z
& -1000

nh-a-swap-2-kem1-v4.0/document
nh-a-swap-3-kem1-v4.0/document
traj/traj 2006 2021 1d.tab - HEEQ

gﬁﬁﬁﬂmmmmmmmmmmmm)
o- »{ Data Looks Good \WW\W\W\W\W\W\W\W \y,




nh-a-swap-2-kem1-v4.0/document 0
nh-a-swap-3-kem1-v4.0/document
traj/tra] 2006 2021 1d.tab - ECLIPJ2000

ECLIPDATE or HAE_DATE Coordinate System - Sun Center

T T T T T T T T T T ——]
"X
g ny
‘. 'z
5 <
5 — =R
3
=
[=h
wl
®Lat
o 1.5 -250 % "Lon
: ' - F
i . ks Good g -
=SERNE Data Looks Goo 00E &
o 05 - g
1 _—150
z ' 3 " Vx
9]
TCJ = - "Vy
- 2 -
'g i - "Vz
b
2 -
[= ™
« | L | | | L | L | L | L |

2006/097 2007/284 2009/105 2010/292 2012/114 2013/300 2015/122 2016/308 2018/129 2019/316

Sun Centered

Plot created by SDDASgPlot - 1. Mukhenjee, et al. Generated on Wed Nov 25 16:42:52 2020,

Time [UT)]



nh-a-swap-2-keml-v4.0/document
nh-a-swap-3-kem1-v4.0/document
traj/traj] 2006 2021 1d.tab - ECLIPDATE

ECLIPDATE or HAE_DATE Coordinate System - Sun Center

[AU]

T T T T T T T T T T ——r——— R

Spacecraft Position

Spherical Latitude
[deg]
|

Data Looks Good

250
[ =
200

- 150

Spacecraft Velocity
[km/sec]

2006/097 2007/284 2009/105

Sun Centered

Plot created by SDDASgPlot - 1, Mukherjee, et al. Generated on Wed Nov 25 16:42:52 2020,

2010/292 2012/114 2013/300 2015/122 2016/308 2018/129 2019/316

Time [UT]

apmisuo eouayds

11

X
Y
"z

=R

] at

B[ on

mVx
"y

=Vz



nh-a-swap-2-keml-v4.0/document
nh-a-swap-3-kem1-v4.0/document
traj/traj 2006 2021 1d tab JAU_SUN

A WW\HW

HHHUMNMNMMMWMMMHWMMM m MMM




nh-a-swap-2-kem1-v4.0/document
nh-a-swap-3-kem1-v4.0/document
traj/tra] 2006 2021 1d tab - J2000

J2000 Coordinate System - Earth Cent
I I !

40
20
=) :
s 0]

" Data Looks Good

10
15

20

J——

I
=F) 01
= 4 . \
s g ] \
g = 20 \
2 ]
7]

40

\\m Y

2006!249 2008!0 5 2009/184 20101’3 34 2012.’120 2013 f2(9 2015;‘054 201(;‘204 201?;’ 54 20191’139

Earth Centered

Time [UT]

13

-280
F260 =
! £
- 2408 ©
220 £

200

\f

= = = =
A N =< %



nh-a-swap-2-keml-v4.0/document
nh-a-swap-3-kem1-v4.0/document
traJ/traJ 2006 2021 1d.tab -J2000

J2000 Coordinate System - Pluto Center

14

30 ' - D¢
8 20 g ny
z : :
g — ] ny
- D 10 _
2 :
13} ] R
8 0
o ]
% ]
1 Data Looks Good -
. | . | . | .
15+ : ' ' ' ' | ' I | I e —————— . ———————
'_250 ]t
10
5 1 R " [Lon
EE 1 - =
£ > 200
ERE 5>
.2 _  — 5
g 5 -150 %
= ] =
¥} ] %
-10
] - 100
_la—ﬂ—— " ] . ] . ] . ] . ] . ] I t I t T ———
a1 ! T ! I ! T T T T T T T T T T T T T T —
2 : g : avx
5] ] b -
e -104 -
25 : "y
g ;E _ Vg
5 -304 -
& ] -
a 1 X
-40 7 I I I . I . I . I . I . I . I . I ; -

2006/097 2007/284 2009/105 2010/292 2012/114 2013/300 2015/122 2016/308 2018/129 2019/316

Pluto Centered

Plot created by SDDASgPlot - 1. Mukhenjee, et al. Generated on Wed Nov 25 16:49:39 2020,

Time [UT]



nh-a-swap-2-keml-v4.0/document

15
nh-a-swap-3-kem1-v4.0/document
traJ/traJ 2006 2021 1d tab - J2000

2006/097 2007/284 2009/105 20107292 2012/114 2013/300 2015/122 2016/308 2018/129 2019/316

Jupiter Centered

Plot created by SDDASgPlot - 1, Mukherjee, et al. Generated on Wed Nov 25 16:48:47 2020,

Time [UT]



Spacecraft Position

Spherical Latitude

Spacecraft Velocity

[AU]

[deg]

[km/sec]

-20

20000

-20000

-40000

nh-a-swap-2-keml-v4.0/document

nh-a-swap-3-kem1-v4.0/document n
traj/traj 2006 2021 1d.tab - IAU _PLUTO
. Data Looks Good

Sy 17 1 T A R TR T 1 R T MRt T m i m mm i mme

20

o

O 0 B

40000

0

[ ! [ ! [ ! [ ! [ ! [ ! [ ! [ ! [ ! [
2006/097 2007/284 2009/105 20107292 2012/114 2013/300 2015/122 2016/308 2018/129 2019/316

Time [UT]



Spacecraft Position

Spherical Latitude

Spacecraft Velocity

Flot creat

nh-a-swap-2-keml-v4.0/document
nh-a-swap-3-kem1-v4.0/document
traJ/traJ 2006 2021 1d.tab - IAU_JUPITER

J2000 Coordinate System - Jupiter Center

- 250
- 200
- 150

_—100

- 50

[— e
=)
=< ]
- ] | | o ———
] 1 1 L 1
RN
.10
-20 7 ! . — I | | .
10
— 0
[&]
2 10
Z 20
-30
-40 I I I I I I I I I I
| | | | | | | | | |
2006/097 2007/284 2009/105 2010/292 2012/114 2013/300 2015/122 2016/308 2018/129 2019/316
Jupiter Centered -

ed by SDDAS/gPlot - 1. Mukhenjee, et

al.

Generate

d on Wed Nov

¢ 25 Lhedd:47 2020,

17

[3ap]
apmiSuoT eouayds

X
Y
"z

=R

BV
IV){

Vz



nh-a-swap-2-kem1-v4.0/calib
nh-a-swap-3-kem1-v4.0/calib
rpa_shape.tab

18

RPA Response Curve

=
)
|

Data Looks Good

Transmission [Normalized Counts]

] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] h

O O L T '

0.75 0.8 0.85 0.9 0.95 1 1.05
Normalized Voltage [V_RPA/(Beam Energy)]

Plot created by SDDASgPLot - 1. Mukherjee, et al. Generated on Fri MNow 27 13:38:33 2020,




nh-a-swap-2-kem1-v4.0/calib
nh-a-swap-3-kem1-v4.0/calib
esa_shape.tab

19

SWAP esa_shape.tab

| I T T

_0.8-
= _
= 1Data Looks Good
E 0.6-
=1
z |
=
& 0.4 -
<
)
G -
I:__] i

0.2 1

: ———t” T
0.8 0.9 1 1.1
NORMALIZED_ _VOLTAGE [VESA/(Center of ESA response)]|

Plot created by SDDASaPlot - 1. Mukherpee, et al. Generasted on Fri MNov 27 13:38:55 2024,



nh-a-swap-2-kem1-v4.0/calib
nh-a-swap-3-kem1-v4.0/calib
fov_mask_2d. tab

SWAP FOV Mask (NLgdllVL Aamulh)

SWAP FOV Mask (Negative Azimuth)

10!
10[)
10"
10

10°

Mask Value

10

10°

10 -ttt

-150 -100 -50

0

Roll Angle [deg]

SWAP FOV Mask (Positive Azimuth)

150

- -8 deg Azimuth
— -7 deg Azimuth
= -6 deg Azimuth
—— -5 deg Azimuth

-4 deg Azimuth

-3 deg Azimuth
— -2 deg Azimuth
= -1 deg Azimuth

-0 deg Azimuth

lOl E
10° 4

10'1—;

Mask Value

10 5

10” 3

+1 deg Azimuth
= +2 deg Azimuth
= +3 deg Azimuth
— +4 deg Azimuth
= +5 deg Azimuth
— +6 deg Azimuth
— +7 deg Azimuth
= +8 deg Azimuth
= +9 deg Azimuth

— +10 deg Azimuth

10 44—+ttt

-150 -100 -50

0

Roll Angle [deg]

Plot created by SDDASgPlot - 1. Mukherjee, et al. Generated on Fri Nov 27

13:48:38 2020,

150

0.8

Mask Value
o
N
L

=
.
|

0.2

e

qﬂ}a P

-
-150

et
-100

-50 0 50

Roll Angle [deg]

SWAP FOV Mask (Positive Azimuth)

0.8

Mask Value
o
N
|-

=
.
|

0.2

0
-150

A
-100

Data | ooks Good

Roll Angle [deg]

e
100

Rt
150

20

- -8 deg Azimuth
= -7 deg Azimuth
- -6 deg Azimuth
= -5 deg Azimuth

-4 deg Azimuth

-3 deg Azimuth
= -2 deg Azimuth
= -1 deg Azimuth

-0 deg Azimuth

+1 deg Azimuth
— +2 deg Azimuth
= +3 deg Azimuth
= +4 deg Azimuth
= +5 deg Azimuth
= +6 deg Azimuth
= +7 deg Azimuth
= +8 deg Azimuth
= +9 deg Azimuth

— +10 deg Azimuth



nh-a-swap-2-kem1-v4.0/calib
nh-a-swap-3-kem1-v4.0/calib
background 009 dac.tab
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Arrokoth Encounter

New Horizons Solar Wind Around Pluto (SWAP) Data
12/31/2018 (365) 23:59:42 to 01/02/2019 (002) 00:00:02 UTC
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Software Version:

" 3.00000" Processed: 2020-08-08T05:04:05

Plot Created: Tue Aug 25 22:18:40 2020
Files: 0408585600_0x584_sci.fit to 0408758400 _0x584 _sci.fit

Spectrogram Timing Accurate to Within: 20.00 [sec]
Plot Width:: 0.754545 [narm]
Plot Width: 8.3000 [in)



Close-up of Arrokoth Encounter
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Stern, S. A., et al., Initial results from the New Horizons exploration
of 2014 MUG9, a small Kuiper Belt object, Science 364, 20109.
DOI: 10.1126/science.aaw9771

Closest Approach

S WAP 01/01/2019 (001) Ol: 21 47 to 01/01/2019 (001) 09: 45 02 UTC Heﬂ‘f}l JrL|ght

35

—
o
- |
(==

T

(eV/q)

_CO|N
ATy AT Rate (Hz)

! T e ' . e AR s - ° 1 e
A Ry .o B LY ¢ TV R e 5 .|_..‘ Lo Vo P i . oF Y A . -
g T e — e Y st . - J L :
AR o Tl '4“|+.|_...f‘|' F i x . o i ] 2 az R P ki :4 5 . . 10
i 4 E H L " % . L} e ’ . i -
o] . .: .lt' v ) R L= T W » - gl M i ol Y R < . TS ‘:,I "y ALY : ¢ 4 2
Ypdd T DA b T G T R TR A W B iR BTN 3 Paad T Pl <3 A1 il
e e "5 8 w *a " s LLEA . T . a® - " & B # iy -8 . B P 1T & - M . "l- &' .
- = sl = _ s * 5 # b - e o "' . ¥ i § X ., 'l!‘;'.“ 2 ® - et - 3 iy ¥, & s ¥ o : 2
- i " Gl L L " " sl 'y -~ -0 Lo T " Y . i * i . i i U T & " g 0 L
* . e " . i " L] e # s g ® = a" g . g @ . 2 % " L w# 8 we
- LI . a o : @ Ty @ & T4 L |t = " 5 & L] ¥ o alf ‘e o P : & W *ow ' o aa L i PR om g 3.0 . ® L]
i g b . =2 : : =* . ‘g g . s T " . 2 a_s s _& o . . o g 3 " 3 s THL [
- i - L L L v .
T
=
" " -
-
Closest Approach —p Attitude Data Not Fully Downlinked
-
—
— 4
s
_‘I'
]UOE o
1 i I 1 1 1 L 1 i L I 1 1 i 1 1

10
HRS 02 03 0 B 06 07 08 09
d.,. (au) 43277 13278 13279 43279

(eV/q)

5

Sun ® Energy/Charge Energy/Charge

(= N an N o]

g uns

<

Attitude Data Not Fully Downlinked _.q

Sun ¢
(degrees) (degrees)

-4
-

(seaidap) (seaidap)+—

¢ ung




Certification

These SWAP data are certifiable.
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nh-a-swap-2-kem1-v3.0/document

nh-a-swap-3-kem1-v3.0/document
data_summary_plots/swap 001lday 201903102359.png

MNew Horizons Solar Wind Around Pluto (SWAP) Data
03/10/2019 (069) 23:59:42 to 03/12/2019 (071) 00:00:02 UTC
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| still do not like having plots like this in the archive. This looks like the
plotting package software failed where you really want to convey that
there is no data for the time frame covered by the plot. Empty plot
frames with the words “no data” are much better because you see
right away that the reason for the empty frame is that there was no
data to plot and it was not due to a failure in the plotting software.
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AL
Software Version: " 3.00000° Process ed: 2020-01-25T23:59:36 Spectrogram Timing Accurate to Within: 20.00 [sec]
Plot Created: Wed Mar 4 18:47:55 2020 Plot Width:: 0.754545 [norm]

Files: 0414547200_0x584_scifit to 0414547200_0x584 _sci fit Plot Width: 8.3000 [in)



nh-a-swap-2-kem1-v4.0
nh-a-swap-3-kem1-v4.0
aareadme.txt

GOOD



nh-a-swap-2-kem1-v4.0
nh-a-swap-3-kem1-v4.0

voldesc.cat
Level 2 Level 3
The nominal start and stop times for the The nominal start and stop times for the
KEM1 VERSION 4.0 KEM1 VERSION 4.0
mission phase are mission phase are
2018-08-14T18:08:02.000 2018-08-14T20:43:46.000
and and
2020-04-20T18:08:01.0060 2020-03-01T12:49:05.000

Just to Note, the Raw Level 2 times for this data set
are different from the Calibrated data set times.

At the last review, It was decided that the voldesc.cat
file can show different times. These times agree with
the dataset.cat file under each level.



nh-a-swap-2-kem1-v4.0/catalog
nh-a-swap-3-kem1-v4.0/catalog
catinfo.txt

GOOD



nh-a-swap-2-kem1-v4.0/catalog
nh-a-swap-3-kem1-v4.0/catalog
dataset.cat

GOOD



nh-a-swap-2-keml-v4.0/catalog
nh-a-swap-3-kem1l-v4.0/catalog
nh_kem.cat

Minor edits sent to PDS



nh-a-swap-2-keml-v4.0/catalog
nh-a-swap-3-kem1l-v4.0/catalog
nhsc.cat

Minor edits sent to PDS



nh-a-swap-2-kem1-v4.0/catalog
nh-a-swap-3-kem1-v4.0/catalog
ref.cat

GOOD



nh-a-swap-2-kem1l-v4.0/catalog
nh-a-swap-3-kem1-v4.0/catalog
swap.cat

GOOD



nh-a-swap-2-kem1-v4.0/document
nh-a-swap-3-kem1-v4.0/document
docinfo.txt

GOOD



nh-a-swap-2-kem1l-v4.0/document

nh-a-swap-3-kem1-v4.0/document
codmac_level definitions.lbl
codmac_level definitions.pdf

GOOD



nh-a-swap-2-kem1-v4.0/document
nh-a-swap-3-kem1-v4.0/document
lunineetal1995.1bl & lunineetal1995.pdf

GOOD



nh-a-swap-2-
nh-a-swap-3-
nh_fov.l

keml1l-v4.0/c
kem1-v4.0/d

ocument
ocument

0l & nh_fov.

GOOD

ong



nh-a-swap-2-kem1-v4.0/document
nh-a-swap-3-kem1-v4.0/document
nh_met2utc.lbl & nh_met2utc.tab

GOOD



nh-a-swap-2-keml1-v4.0/document
nh-a-swap-3-kem1-v4.0/document
nh_mission_trajectory.lbl

GOOD



nh-a-swap-2-kem1-v4.0/document
nh-a-swap-3-kem1-v4.0/document
swap_ssr.lbl & swap ssr.pdf

GOOD



nh-a-swap-2-kem1-v4.0/document
nh-a-swap-3-kem1-v4.0/document
swap_cal.lbl & swap cal.pdf

GOOD



nh-a-swap-2-kem1-v4.0/document
nh-a-swap-3-kem1-v4.0/document
soc_Inst_icd.lbl

GOOD



nh-a-swap-2-kem1-v4.0/document
nh-a-swap-3-kem1-v4.0/document
nh_swap v200 ti.txt

GOOD



nh-a-swap-2-kem1-v4.0/document
nh-a-swap-3-kem1-v4.0/document
payload ssr.Ibl & payload ssr.pdf

GOOD



nh-a-swap-2-kem1-v4.0/document

nh-a-swap-3-kem1-v4.0/document
gquat_axyz instr_to j2Kk.lbl
guat_axyz_instr_to j2k.asc

GOOD



nh-a-swap-2-kem1-v4.0/document
nh-a-swap-3-kem1-v4.0/document
seqg_swap_keml.lbl & seq swap keml.tab

GOOD



nh-a-swap-2-keml-v4.0/document
nh-a-swap-3-kem1-v4.0/document
traj/trajinfo.txt

GOOD



nh-a-swap-2-keml-v4.0/document
nh-a-swap-3-kem1-v4.0/document
traj/traj.fmt

GOOD



nh-a-swap-2-keml-v4.0/document
nh-a-swap-3-kem1-v4.0/document
traj/tra] 2006 2021 1d.lbl

GOOD



nh-a-swap-2-kem1-v4.0/calib
nh-a-swap-3-kem1-v4.0/calib
calinfo.txt

GOOD



nh-a-swap-2-kem1-v4.0/calib
nh-a-swap-3-kem1-v4.0/calib
rpa_shape.lbl

GOOD



nh-a-swap-2-kem1-v4.0/calib
nh-a-swap-3-kem1-v4.0/calib
esa_shape.Ibl

GOOD



nh-a-swap-2-kem1-v4.0/calib
nh-a-swap-3-kem1-v4.0/calib
fov_mask_ 2d.Ibl

GOOD



nh-a-swap-2-kem1-v4.0/calib
nh-a-swap-3-kem1-v4.0/calib
background 009 dac.lbl

GOOD



nh-a-swap-2-kem1-v4.0/ca
nh-a-swap-3-kem1-v4.0/ca
background 009 dac jup.

GOOD

b
b
bl



nh-a-swap-2-kem1-v4.0/calib
nh-a-swap-3-kem1-v4.0/calib
list_energy files.Ibl & list_energy files.tab

GOOD



nh-a-swap-2-kem1-v4.0/calib
nh-a-swap-3-kem1-v4.0/calib
esa _rpa v16 energy binsf new.lbl

GOOD



nh-a-swap-2-kem1-v4.0/calib
nh-a-swap-3-kem1-v4.0/calib
esa _rpa v18 energy binsf new.lbl

GOOD



nh-a-swap-2-kem1-v4.0/calib
nh-a-swap-3-kem1-v4.0/calib
esa rpa v19 energy binsf new?2.lbl

GOOD



nh-a-swap-2-kem1-v4.0/index
nh-a-swap-3-kem1-v4.0/index
Indxinfo.txt

GOOD



nh-a-swap-2-kem1-v4.0/index
nh-a-swap-3-kem1-v4.0/index
iIndex.Ibl & index.tab

GOOD



nh-a-swap-2-kem1-v4.0/index
nh-a-swap-3-kem1-v4.0/index
slimindx.lbl & slimindx.tab

GOOD



> D

n-a-swap-2-kem1-v4.0/index
n-a-swap-3-kem1-v4.0/index

necksum.lbl & checksum.tab

GOOD
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