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Overview

. Data are flowing

. The SOC is generating new
vOk images from recent dates
now

. We have a plan to improve the =~
data e W

. vOk polarization images are
not aligned to the correct
reference angle

. vOl will fix many items,
discussed later

. vla will be stable

PUNCH CAM
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https b.com/punch-mission

— 0 punch-mission Q Type (/] to search + -~ O 88 Q

() Overview L] Repositories 21 (J) Discussions [{] Projects 1 @ Packages A Teams 4 2 People 15 ) Security and quality |~ Insights 33 Settings

PUNCH Mission

a NASA mission to study the solar wind

Unfollow

A2 59 followers @ United States of America & https://punch.space.swri.edu/ B punch_soc@swri.org

® View as: Public ~
readme.md V4

PUNCH Mission

You are viewing the README and pinned
repositories as a public user.

Get started with tasks that most successful
organizations complete.

PUNCH is a NASA Small Explorer (SMEX) mission to better understand how the mass and energy of the Sun’s corona become the
solar wind that fills the solar system. Four suitcase-sized satellites work together to produce images of the entire inner solar
system around the clock.

Top discussions this past month

Discussions are for sharing announcements,
creating conversation in your community,
answering questions, and more.

To learn more about PUNCH, check the PUNCH website.

To get started with PUNCH software, check the punch-mission repo.

To learn how to download data, check this example.

Start a new discussion

To ask questions, please log in to GitHub and open a discussion.

Q Tip

Community contributed PUNCH-related software is listed at this link Open an issue or pull request to contribute new tools.

X pB-frames.720p.mov ~

PUNCH L3 2025-09-23T02:56:30 (°pB)

Invite someone

Top languages

@ Jupyter Notebook @ Python @ C++

@ IDL
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. How do |
Primar
Open Issues for . Yy
Problems Ask Questions Documentation
Website
= O punch-fission / punchbowl Q Typg (/] to search
<> Code (-) Issues 97 I Pull requests 12 ) Discussions (*) Actions Projects [I1 Wiki () Security and quality [~ Insights {33 Settings
w punchbowl ' pubiic 57 EditPins v (> Unwatch 3 ~ % Fork 4 - W Starred 15

¥ main ~ ¥ 18Branches O 23 Tags Q Go to file T Add file ~ - About

Calibration for the PUNCH mission

? jmbhughes Merge pull request #930 from punch-mission/L3_CAM_PAM_file... @@ X 501a07c - 2 days ago  \‘) 2,729 Commits
& punchbowl.readthedocs.io

BB .github pre-commit updates 3 weeks ago

image nasa solar-physics

BB changelog Merge pull request #930 from punch-mission/L3_CAM_PA... 2 days ago ey Ca) G
BB docs Update docs/data/data_versions.rst 4 days ago ] Readme

53 View license
B8 examples add more to the examples header 2 months ago ) _ _

CZ2 Cite this repository ~
BB punchbowl Set DB polarization for L3 *IM, *TM 2 days ago A Activity

Custom properties

BR crrinte Add arrint far creatina | evel R CAM and PAM file colinte ? dave ann = Prop
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‘We're updating documentation

punchbowl Introduction Data Pipeline Examples FAQ More ~

(<] Collapse Sidebar A > Data

Section Navigation

PUNCH data overview Data

Accessing PUNCH Data
Welcome to PUNCH data!

PUNCH data structure
Our latest version of data is Ok (learn more about data versions). We will begin providing browse

Data Product Codes

o data and movies soon.
Metadata Description

Data Versions PUNCH is still being calibrated, but you can take a look at the most up to date data through the Get
Data page on our PUNCH website. The most commonly used data products are L3_PAM
(polarized) and L3_CAM (clear) low-noise mosaics.

Note that from data level 1 and onward, all data is represented in units of Mean Solar Brightness
(MSB).

For more information about how to download data, see this data access page.

For more information about data analysis tools, see the example gallery,.

For information on more data products, read this data overview.

Al Cloud GPUs Ready in Minutes Train, ~
fine-tune & deploy Models and Agents on '
Lambda {

[ Launch now ]

5 Ad by EthicalAds - @B = i

Q Search #+ k| @© ©)

# Edit on GitHub

We'd love your
contributed
examples!

P latest w
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Products?

PUNCH L3 CAM 20250830004829 vOk.fits

Product ID Date of Observation Version

Data products are described by level and
product code:

| 3_PAM:
Level 3
Polarized A-grade mosaic

Full list of codes available in punchbowl
documentation




% What are the product levels?

Level O: converts raw satellite data to FITS images

Level 1: photometric image calibration

Level 2: polarization resolution, image merging, quality marking
Level 3: background subtraction

Level Q: QuickPUNCH products for space weather

Level L: QuickLook products, JPEG2000 images for preview



% How does data versioning work? -

. Scheme: A number followed by a
letter, in lexicographic order: Ok

. "0" indicates it's still a beta version
of the data

. "k" indicates that a through | minor
versions have already been created -~ ..

. Version 1 will be fully processed for
all products

. Data version notes are available in
the punchbowl documentation




What's coming in future versions?

. Improved starfield subtraction that will resolve black spot residuals and
avoid flickering when switching between models

. Fixed polarization reference angle which will correct a major challenge
in current polarization images

. Reprocessed and fully filled in LO images will fill holes in downstream
products

. Reliable velocity maps

. Improved inter-calibration and absolute calibration
. Cleaned up catalog of what is available

. Full Helioviewer.org and JHelioviewer integration

. Many more items, all tracked in GitHub issues
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L% Progressisincremental

. We need your

feedback!

. We know many

10

things to fix, but
there are more
items we may not
be aware of that
you see
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. All images are archived at the SDAC:

https://umbra.nascom.nasa.gov/punch/

. You can directly download images from that site

. We recommend searching with the Virtual Solar

Observatory

. This can be done either at

https://sdac.virtualsolar.org/cgi/search or
using SunPy’s Fido API

. There is an example in the punchbowl|

11

documentation how to use SunPy

@ punchbowl

Section Navigation

Querying PUNCH Data
Decoding square root encoded data

Guide to QuickPUNCH Data

Overplotting Parker Solar Probe and Solar

Orbiter Trajector ies on PUNCH Images

Guide to Data

Introduction Data Pipeline Examples Help More ~ Q Se

#A > Examples > Querying PUNCH Data

©® Note

Go to the end to download the full example code or to run this example in your browser via
Binder.

Querying PUNCH Data

A notebook guide to querying and loading PUNCH data using SunPy.

This notebook provides a guide on how to use tools to query PUNCH data from the VSO [ SDAC
using Python tools, and how to load and display this data using SunPy.

Load libraries

f npy.map import Map
f npy.net import Fido
f npy.net import attrs

Data querying

With a range of dates and a PUNCH instrument in mind, we can begin querying data. Here we’'ll
consider data from the first two minutes of the first of June, and focus on data from WFI-2 only.

We can construct a query using the Fido tool, specifying search attributes:

time_range = a.Time('2025/06/01 00:00:00', '2025/06/01 00:02:00')
result = Fido.search(time_range, a.Instrument('WFI-2'))
result
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Data are available in O Helioviewerorg @ @ @@ e GDERSOEEEC ? B

Generate a Screenshot (2]
g Bar Scale
QO
. o Date: |2025/09/18 | | 16:54:00 |UTC ONEWEST 11,226,000k
E | S——
Helioviewer.or
([ »
AlA 304, LASCO C2/C3, EUVI-A EUVI 3 days ago
V¥ Images :: ©AddLayer @ g _ '
PUNCH 2025/09/18 16:48:00 UTC @ ©
° ° ° ° Opacity: | [H]
lewer integration g o G
° Instrument: WEFI+NFI v
Measurement: | Total Brightness v
° ° ° Difference No difference ima:v ‘ 3
IS I | I I | I I I I I el It LASCO C3 2025/09/18 16:54:08 UTC @ © .
Opacity: l @ X f
Observatory: | SOHO v Py
Instrument: | LASCO v ’
Detector: | C3 v
Measurement: ' white-light v : -
- Difference No difference imai v .
. o

AlA 304 2025/09/18 16:54:17 UTC @ ©

working on it :

(T

Instrument: | AIA v
Measurement: 304 v
Difference No difference ima:v

LASCO C2 2025/09/18 16:48:08 UTC @ ©
. FOr now, you can adro T
I Observatory: | SOHO v By X
Instrument: | LASCO v
) )
Detector: | C2 v
I I I I a eS I I I O Measurement: ' white-light v
Difference No difference ima:v 2
° L4 EUVI-A 195 2025/09/18 16:55:00 UTC @ ©
elioviewer T
Observatory: | STEREO-A (=

v
Instrument: | SECCHI v
Detector: | EUVI v
Measurement: | 195 v
v

Difference No difference ima:

[ Image Timeline ]( HEK Events Timeline ]
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% We have tools available to aid you!

punchbowl Introduction Data Pipeline Examples FAQ More ~

. See the examples tor
PythOn tOO‘S (<] Collapse Sidebar A > Examples > Plotting PUNCH data

Section Navigation

) We h ave p ‘ Ottl n g Environment setup
© Note
I Plotting PUNCH d
u t I ‘ I t I e S fo r | D I_ to O o e Go to the end to download the full example code or to run this example in your browser via

Animating PUNCH data .
Binder.

Querying PUNCH Data

. S ee th e | D I_ Creating PUNCH RGB maps .
Decoding square root encoded data PIOttIng PU N C H data

re p O S ito ry O n Guide to QuickPUNCH Data

How to plot PUNCH data using built-in plotting tools

G . H b Overplotting Parker Solar Probe and Solar
I t U Orbiter Trajectories on PUNCH Images So you've downloaded a PUNCH FITS file, and you want to display it in Python in a simple way.
Guide to PUNCH Data We've encapsulated a flexible plotting function within the punchbowl repository that users can use

and build on.

, [ ]
. We're working to
First we'll load a set of libraries. This is minimal, but will provide a sample file to use for plotting, and
i n te 9 ra te i n to S S\N the plotting function itself.

from punchbowl.data.sample import PUNCH_CAM
from punchbowl.data.visualize import plot_punch

13



BT 152,000 (eary) L1s

« Datavolume

4600 L2 PTMs 63 000 (mid-) L1s 2.3 TBRAM
- 904 GB Dis
3x73 Gpix 246 Gpix
600 L3 PIMs 860 GB RAM 421’8‘?2 I.‘1S 984 GB RAM
8 L3 PTMs 3x9 Gpix 115 GB Disk PIX 325 GB Disk
. 112 GB RAM 656 GB RAM
9x125 Wpix 14 GB Disk I 250 GB Disk
1.5 GB RAM IS |

1 L3 PAM 200 MB Disk

3x16 Mpix |
s

192 MB RAM
75 MB Disk

..-Q .

Dyn stray Ilght

e

Built from

Built from

Draws upon
Draws upon
Draws upon
Draws upon

*approximate numbers




We're working on speeding up the pipeline

2026-04-30 00:00:00

@® File exists

. This shows the | ! 5 Do i
pipeline running to - !

make a specitic
L3_CAM product

. The hierarchy

indicates all the
required input files

. Dots turn green as
they're made




Jf XN

i”y/ I e R X v —— S, S :
_ % How do | =
e 5 = \
Open Issues for .
P Ask Questions
Problems
— o punch-rjission / punchbowl
<> Code () Issues 43 il Pullrequests 2  [J) Discussions () Actions [ Projects () Security [~ Insights &1 Settings
&% punchbowl Pubiic < EditPins ~ < Unwatch 4 -
¥ main -~ ¥ 8Branches > 14 Tags Q. Go to file t Add file ~ -

ﬁ jmbhughes Merge pull request #483 from punch-mission/develop ==& .~ e3c9700 - yesterday ) 1,172 Commits

BB _github run on push to develop last month

B docs Merge pull request #464 from punch-mission/develop 2 weeks ago

B examples Add square root decoding notebook (#425) 2 months ago

B punchbowl Merge pull request #482 from punch-mission/post-qp-cl... yesterday

BB scripts Added Polarization Conversion Functions to and from Cel... 3 months ago

16

Q. Type [/]to search

Primary

Documentation
Website

% Fork 2 - W Starred 1 -

About i3

Science processifjg code for the PUNCH
mission

& punchbowl.readthedocs.iofen/latest)

image nasa solar-physics
nasa-data punch solar-wind
00 Readme

EE View license

[Z Cite this repository -

] An-l-:l.l:ll-ll
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PSP/WISPR, LW processing

i Earth

Neptune
H‘/gat'urn

PSP Encounter 25
2025-09-18 00:06

The PUNCH SOC want to help!
Let’s do great science together!

github.com/punch-mission
punch_soc@swri.org
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