Mid-IR Spectral Energy Distribution
and Submm Polarimetry of a Sgr A*
Flare with JWST/MIRI and SMA
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Deriving a new mid-IR extinction law for Sgr A*
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~30 hours of co-added MIRI/MRS data used to measure extinction in the inner few

arcseconds with continuum modeling and hydrogen recombination lines
von Fellenberg [inc’l. Michail] et al. (2025b)



Temporal variability of flare’s intrinsic mid-IR properties
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Reproduced temporal properties in normalized analysis

The observed Aa = -0.4, signaling synchrotron cooling, is retained after applying
extinction correction
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4 Michail et al. (2026a) von Fellenberg et al. (2025a)



Sudden spectral hardening may signal flare naissance
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Unsettled observational question:
What distinguishes red-noise
variability from a flare?

Temporal duration limits flare region
R<cAt<4 Rg (aligns with GRMHD)

Initial analysis of additional MIRI
data indicates spectral hardening
preceding other flaring events

Michail et al. (2026a)



Submm-to-mid-IR spectrum consistent with single zone

206 =21l g s Intrinsic spectrum extrapolated to
| 220 GHz matches SMA “blip”
Pt peak of within 90% credible interval

Flare

JWST/MIRI:
Before Flare

Spectral indexa=0.4 = p=2.2

privmosnazoay A fraction of (mid-)IR flares can
¢  Previous SED Measurements (Radio, [Sub]mm, X-ray) accelerate nOnthermal electrons

¢ Spitzer: 4.5 um

B needed to power (sub)mm flares

¢ Keck: 2.12 um

6 Michail et al. (2026a)



New extinction law critical for other SED-based analyses

Constraining GC IMBHs with MIRI IR-Line Limits on Sgr A*’s UV flux
(Roychowdhury [inc’l. Michail] et al., PASP, 2026) (Balakrishnan [inc’l. Michail] et al., 2605.13995)

IMBHs > 10°M _ accreting > 10°L__, are Mid-/Near-IR lines are produced too far
photometrically ruled out from Sgr A* to trace instantaneous UV flux
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Submm polarization also shows a potential mid-IR link

Clockwise-oriented Q-U loop
during final mid-IR peak

Inferred orbital period ~ 50 min.
matching best-fit orbital radius
by von Fellenberg et al. (2025a)
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Intrinsic linear polarization ~20%,
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Baveentiie U Thrs] . indicating synchrotron emission

8 Michail et al. (2026a)



Probing the submm/IR connection with SMA monitoring

r(A full-SMA archive analysis shows CCW loops ~ 40% of the time!)
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Multi-year standardized monitoring program at 220 GHz to measure properties of
Stokes Q-U loops with multiwavelength and stand-alone observations

9 (Ask me about upcoming SMA upgrades that add a stand-alone multiwavelength twist)
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Ford et al.
(arXiv:2605.13990)
Balakrishnan et al.
(arXiv:2605.13995)
Roychowdhury et al.
(2025, PASP)

see also




