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WHAT DATA ARE WE MAKING?

Level 1 images are photometrically calibrated, precisely aligned images with instrumental artifacts corrected. To demonstrate PUNCH data reduction, we degraded and then processed data from STEREO/HI1 to show the PUNCH L1 processing.
For clarity, all visual effects are 10-40x stronger here than in actual PUNCH images. These processing steps are the same for both WFI and NFI.
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The L1 to L2 stage maps polarization to M,Z,P triplet polarizer brightnesses, then generates full PUNCH mosaics. Clear exposures (not shown) skip the (M,Z,P) step. The L2 to L3 stage removes background F corona (fixed in heliospheric coordinates) and
starfield (fixed in celestial coordinates), then generates B and pB products. Nearly all frames have no contamination.
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C. Level 3 Data Products PUNCH Data Products are polarized and clear photometric images suitable for analysis in common existing scientific environments D. End-To-End Data Flow
and with PUNCH-specific tools distributed by the project. Primary science products are shown.
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— Z2(0°) SOC, then mirrored to SDAC Code/Tool/Doc
—— P (+60°) for archiving & dissemination. Repository
: g 5, JN SOC software written in Python | (main at SwRI;
Ry Y B and publicly accessible via mirror at SDAC)
5 0 i pB SunPy/Github.
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Extracted wind speed B & pB / clear mosaics every B & pB / clear NFI full-resolution B & pB / clear low-noise mosaics B & pB / clear low-noise NFI images Clear SOC pipeline workflow orchestrated by Prefect. | @ PREFECT
product (4k x 4k) 4 | 8 minutes (4k x 4k) images every 4 /8 minutes (2k x 2K) every 32 minutes (4k x 4k) every 24 minutes (2k x 2k) Data & metadata flow managed with NDCube. P

Original figures and layout from PUNCH CSR
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WHAT DATA DO YOU WANT?

Level 3 Data Products

Wind speed plot

Extracted wind B & pB / clear B & pB / clear NFI B & pB / clear low- B & pB / clear low-
speed product mosaics full-resolution images noise mosaics noise NFl images
4K x 4K 4 / 8 minutes 4 / 8 minutes 32 minutes 24 minutes

4K x 4K 2K x 2K 4K x 4K 2K x 2K

VAM PTM PNN PAM PAN



HOW IS THE DATA STRUCTURED?

Data pipeline built with NDCube compatibility Data object

Bundles data with associated uncertainties,

world coordinate system (WCS), and metadata
Data array 4----:

ransparent & self-describing metadata
A

Fully standards (FITS 4.0) compliant v ;
Human enjoyably readable

Uses FITS's multidimensional data capabilities
to represent polarization, uncertainty, etc.



WHAT'S IN A NAME?

ywyy  mm dd hh mm ss

PUNCH_L3_PAM_20230704000000_v1.fits

Version
o Data Product |
Mission Timestamp number for

eve) code .
reprocessing




WHAT'S IN THE DATA?

Data is RICE compressed, with primary data / header PUNCH L3 PAM 20230704000000 v1.fits
in the second HDU and uncertainty in the third HDU

Empty (compression)

HDU O

Data is readable with astropy FITS frameworks /
NDCube

Primary data

NDCube data handler capable ot reading PUNCH
data and bundling the data and WCS information
exists within punchbow!/

HDU 1

Primary header

Uncertainty

A sample IDL script for reading PUNCH data is

under development at: https://github.com/punch-
mission/PUNCH_IDL_Tools

HDU 2

Uncertainty header







The PUNCH FOV is big.



The PUNCH FOV is big.

You just won't believe how vastly,
hugely, mind-bogglingly big it is.












LET'S TALK ABOUT COORDINATE FRAMES

Not to scale. Obviously.
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LET'S TALK ABOUT COORDINATE FRAMES
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LET'S TALK ABOUT COORDINATE FRAMES
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LET'S TALK ABOUT COORDINATE FRAMES
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LET'S TALK ABOUT PUNCH COORDINATES
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LET'S TALK ABOUT PUNCH COORDINATES
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LET'S TALK ABOUT PUNCH COORDINATES
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HOW DO | PLOT PUNCH DATA?

Live codebase demo

Live notebook demo



WHAT DO YOU WANT?

Github discussion forum for the punch-mission repository
Send us your analysis Jupyter notebooks!
Get your hands on the data + notebook and break things!

Use and remix.
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https://github.com/punch-mission



