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% SWPC Space Weather Scales
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Forecasting CME arrival
starts with EUV and
coronagraph imagery of
events near the Sun
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SWPC’'s CME Analysis
Tool (CAT) used to

create 3D
reconstruction and
classification of CME
parameters.

—
R—
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] CAT (CME Analysis Tool)
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% Forecasting Sequence of Events
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Forecasting Sequence of Events

DSCOVR 1day summary
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SOLAR-1 solar wind monitors at L1 provide real-time alerts




Polarimeter to Unify the Corona and Heliosphere

QuickPUNCH helps fill the gap between Sun
and Earth




% What is QuickPUNCH?

QuickPUNCH is an enhancement to nominal PUNCH data streams to
support NOAA space weather forecasting

QuickPUNCH reduces latency of key PUNCH products for space
weather from days or weeks to hours
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..% QuickPUNCH Project Status

* Interface from SOC to NOAA via NESDIS Common Cloud Framework
(NCCF) has been demonstrated for real-time operations

* Interface from NCCF to SWPC is fully functional

* QuickPUNCH WFI Mosaics available for space weather operations
testing and validation now

* QuickPUNCH NFI Images (PCA-processed) provide tertiary
capability for space weather operations
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QuickPUNCH Mosaics
provide opportunities to

refine CME tracking
measurements

Extends tracking time for o

750 km/s CME from 8 hours
to 40+ hours

SWPC has demonstrated in
CAT, undergoing validation

now

2025-10-20 01:20
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QuickPUNCH in CAT
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| B% CAT (CME Analysis Tool

CAT Tool Analysis of 2025-11-11 CME ... CCOR-1 and PUNCH WFI
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Forecasting Sequence of Events
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Polarimeter to Unify the Corona and Heliosphere

Research to Operations for PUNCH

Potential Future Uses of Polarized Data




Same apparent size &
projected speed

Halo CMEs are subject to
ambiguity between size and
speed
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Tracking CMEs in 3D without Polarization

Configuration B1 Configuration B2
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Tracking CMEs in 3D with Polarization

Scattering Plane (Xr,, )

Thomson X = COS_l iVPR

{;.'!E 51 Eurfﬂﬂﬂ

abject

Scattering
object

vd ‘ ¥ (scattering angle)

-

r

£

"1

- 5
T,

e ]

E

(elongation angle) & S

o i
gl #
i..i...

O bserver

Polarization yields
a simple
relationship to find
location of an
object between
Earth and Sun




————————

¢ Tracking CMEs in 3D with Polarization
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CME reconstruction demonstration using VAPOR Python Package, currently
available in the PUNCH-Mission GitHub Organization



Key Takeaways |

* Current CME forecasts lack constraints between remote sensing at a
few 10s of R, and in situ at L1

* QuickPUNCH augments NOAA data streams by potentially adding
backup capability (NFl) and extending region of remote sensing

(WFI)

* Research-to-operations capability development uses polarization to
improve CME tracking in 3D
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