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Abstract

Irradiance variability is mostly driven by surface magnetism, each magnetic feature contributing in a different manner. The contribution of small-size magnetic elements observed ubiquitously at high-spatial resolution on the solar photosphere, is still debated, as
such features are mostly unresolved on full-disk images employed to model irradiance variability. Understanding the contribution to solar brightness of small-size magnetic elements, especially in quiet regions, will help understanding irradiance variability on the
decadal and longer temporal scales, which, in turn, are fundamental to understand the role of the Sun on the Earth’s climate. We present a preliminary study of the brightness of small-size magnetic elements using high-spatial resolution spectro-polarimetric
observations acquired with the National Science Foundations Daniel K. Inouye Solar Telescope (DKIST) during Commissioning Phase 1. We focus on the Intensity contrast vs magnetic field relation, which is a fundamental observable in irradiance studies.
Previous studies mostly focused on the Fel 630.1/630.2 nm spectral range and so to contextualize our results we focus here on this spectral region as well. By comparing DKIST results with MURaM magneto-hydrodynamic simulations, and with previous results

published in the literature, we conclude that our results are in agreement with studies conducted on HINODE observations. We plan to extend the analysis to UV and IR VISP observations and VBI blue continuum in order to better constrain the quiet sun
contribution to spectral irradiance variations.
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Conclusions

- - - We performed a preliminary analysis of DKIST observations acquired on July 7, 2022 during DKIST Commissioning phase 1. We present here results obtained from ViSP observations at the
MagnEtlc fIEId eStI mate Fel 630.1/630.2 nm spectral range.
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Simulations. We use 30 snapshots from small local-dynamo
simulations of the solar photosphere obtained with the Max Properties of the magnetic field were estimated inverting the Fe | 630.1 and 6302 nm lines We found that the level 1 data provided by the DKIST data center are affected by residual cross-talk I-> U,V,Q and V-> Q,U, residual polarization in the continuum and low-frequency
Planck University of Chicago Radiative MHD (MURaM) code simultaneously, under the assumption that physical and magnetic properties of plasma are invariant with SIS (ges) 1 s Speitel Cloreln Al inese S WErE COmpRisa £ oy I G CriEL.

(Vogler et al.2005, Rempel 2020). The simulations cover an height (Milne-Eddington approximation). To this end we employed the publicly available pyMilne code (de

area of 9X9 arcsec, with a sampling of 10 km and the & Cruz Rodri 2019 Comparison of observations with MURaM simulations degraded to the diffraction-limit of DKIST, indicate that the spatial resolution of VISP data is lower than the diffraction-limit of the
average magnetic fieid <|Bz|> _, = 45 G. Stokes parameters a LUz kodriguez ) telescope. This is to be expected as typically diffraction limit is achieved by applying post-processing techniques.

in the Fe | 630/1-630.2 nm lines were synthetized in NLTE We are mostly interested in estimates of the magnetic field intensity along the line-of-sight B, ... - - . - - - - -

using the RH code (Uitenbroek 2001) and emerging LOS The intensity vs B, ¢ relation is compatible with results previously obtained from HINO/SOT observations.

intensities were spatially degraded to the DKIST diffraction The B, . uncertainty in our measurements (estimated as the standard deviation of B, . in a very quiet
limit of 0.04 arcsec and resampled to the pixel/scale of area) is ~ 4 G.

observations.

We plan to continue the analysis by estimating the unresolved brightness using the method proposed by Schnerr and Spruit 2011. We will the exploit the unique DKIST multiwavelength
capabilities to extend the analysis to the ViSP observations in the UV and IR, and to the VBI blue continuum.




