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Abstract

Local Universe dwarf galaxies can serve as both cosmological and mass assembly probes. Deep surveys have enabled the study of these objects down to the low surface brightness (LSB) regime. In this paper, we estimate Euclid’s dwarf detection capabilities as well as limits of its MERge processing function (MER pipeline), which is responsible for producing the stacked mosaics and final catalogues. To do this, we injected mock dwarf galaxies in a real Euclid Wide Survey (EWS) field in the VIS band and compared the input catalogue to the final MER catalogue. The mock dwarf galaxies were generated using simple Sérsic models with structural parameters (including size and surface brightness) drawn from observed dwarf galaxy catalogues. These simulations represent an idealised case in the sense they do not account for additional factors such as ellipticity, morphology, or crowding. To characterise the detected dwarfs, we used the mean surface brightness inside the effective radius SBe (in mag arcsec−2). The final MER catalogues achieve a completenesses of 91% for SBe ∈ [21, 24] and 54% for SBe ∈ [24, 28]. These numbers do not take into account possible contaminants, including confusion with background galaxies at the location of the dwarfs. After taking those effects into account, they respectively became 86% and 38%. The MER pipeline performs a final local background subtraction with a small mesh size, leading to a flux loss for galaxies with Re > 10″. By using the final MER mosaics and reinjecting this local background, we obtained an image in which we recover reliable photometric properties for objects under the arcminute scale. This background-reinjected product is thus suitable for the study of Local Universe dwarf galaxies. Euclid’s data reduction pipeline serves as a test bed for other deep surveys, particularly regarding background subtraction methods, a key issue in LSB science.
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1. Introduction
The dark energy, cold dark matter standard model suggests that galaxies originate from the first small, low-mass haloes that were formed as a result of primordial variations in the density of cold dark matter (e.g. Dekel & Silk 1986). Today, a diverse range of galaxies can be observed in the Local Universe varying in size, mass, and morphology. In particular, galaxies at the low-mass end, known as dwarf galaxies, can exhibit a low surface brightness (LSB), and they come in a variety of morphologies. Local Universe dwarf galaxies can also be used as cosmological probes, whose number and distribution around larger galaxies constrain dark matter models in simulations (e.g. Spergel & Steinhardt 2000; Bode et al. 2001; Koposov et al. 2009; Nadler et al. 2019).
The detection and identification of dwarf galaxies have presented significant challenges. Over the past decades, wide surveys such as the Sloan Digital Sky Survey (SDSS, Abazajian et al. 2003, 2005) and Pan-STARRS (Chambers et al. 2016) and deep Andromeda galaxy surveys such as the Panchromatic Hubble Andromeda Treasury (PHAT, Dalcanton et al. 2012) and the Pan-Andromeda Archaeological Survey (PAndAS, McConnachie et al. 2009; Doliva-Dolinsky et al. 2022, 2023) have extended the list of the known dwarf satellites of the Local Group to fainter luminosities and helped map their distribution. Technological advancements in terms of sensitivity in astronomical camera systems have unveiled LSB diffuse stellar features, extending the study of dwarf galaxies from the Local Group to much further in the Local Universe, where galaxies cannot be resolved into individual stars.
Several projects have extended the study of dwarfs to larger distances, such as the surveys conducted by the Canada-France-Hawaii telescope (including the Mass Assembly of early-Type GaLAxies with their fine Structures MATLAS: Habas et al. 2020; Marleau et al. 2021; Poulain et al. 2021; Heesters et al. 2023; the Canada-France Imaging Survey CFIS: Ibata et al. 2017; the Next Generation Virgo Cluster Survey NGVS : Ferrarese et al. 2012), the Survey Telescope of the Very Large Telescope VST (including the Fornax Deep Survey, e.g. Venhola et al. 2018), the Subaru telescope (e.g. Aihara et al. 2017; Kaviraj et al. 2025; Koda et al. 2015; Greco et al. 2018; Li et al. 2023), and the Dark Energy Camera Legacy Surveys (DECaLS; including Systematically Measuring Ultra Diffuse Galaxies SMUDGes: Zaritsky et al. 2019) as well as the Dragonfly Telephoto Array (e.g. Abraham & van Dokkum 2014). In addition to camera sensitivity, the detection of these diffuse stellar structures faces another technical challenge: the preservation of the LSB signal throughout the image processing pipelines. In particular, sub-optimal local background subtraction leads to an extremely problematic loss of flux, especially in the case of extended, faint objects. The aforementioned projects have therefore had to resort to the development of dedicated pipelines optimised for the preservation of LSB signal (for instance, Elixir-LSB: Ferrarese et al. 2012; Duc et al. 2015), whose development remains central for future surveys (e.g. Euclid Collaboration: Borlaff et al. 2022; Kelvin et al. 2023).
The European Space Agency’s Euclid space telescope (Euclid Collaboration: Mellier et al. 2025) will pioneer the observation of large portions of the sky from space. During its Early Release Observations (using the ERO LSB-optimised pipeline, Cuillandre et al. 2025a) and its first quick data release (Q1, Euclid Collaboration: Aussel et al. 2025), Euclid proved to be an efficient LSB machine, allowing teams to detect stellar structures down to the LSB regime (Cuillandre et al. 2025b), dwarf galaxies and their nuclei (Marleau et al. 2025; Euclid Collaboration: Marleau et al. 2026), intracluster light (ICL; e.g. Euclid Collaboration: Bellhouse et al. 2025) and its globular clusters in the Perseus and Fornax clusters (Kluge et al. 2025; Saifollahi et al. 2025a), and tidal features in the Dorado group galaxies (Urbano et al. 2025). Notably, the above-mentioned studies could be extended to the Euclid Wide Survey (EWS; Euclid Collaboration: Scaramella et al. 2022) provided that its pipeline, different from that of the ERO, preserves the LSB signal.
This paper aims to assess the performance of the EWS in detecting Local Universe LSB objects, focusing on dwarf galaxies, including ultra-diffuse and LSB galaxies, as case studies. We use SBe, the mean surface brightness inside the effective radius, Re, defined as
[image: Mathematical equation: $$ \begin{aligned} \mathrm{SB}_{\rm e} = I_{\text{E}}+ 2.5\log _{10}(2\pi R_{\rm e}^2) \end{aligned} $$](1)
in magnitudes per square arcsecond, with IE as the total apparent magnitude of the dwarf in the visible imager (VIS) band and Re in arcsec, for a galaxy with an axis ratio of b/a = 1, as is the case for the mock dwarfs used in this paper.
We focus on results of source injection in optical Euclid images. The structure of the paper is as follows: Sect. 2 presents the data utilised in this study and details our methods for injecting dwarfs and the parameters studied. The detection capabilities and limits are presented in Sect. 3 and followed by a discussion in Sect. 4. Finally, the conclusions are summarised in Sect. 5.
2. Data and methods
In this section we present the Euclid data and the chosen approach for injecting dwarfs into them. In particular, we give relevant details about the EWS merge processing function (referred to as the MER pipeline), whose main outputs are the MER mosaics constructed from stacked exposures and the final MER catalogues. Given the overwhelming amount of image data to be handled, studies such as the search for dwarf galaxies across the full extent of the EWS will rely on selection criteria applied to the final MER catalogue (e.g. Euclid Collaboration: Marleau et al. 2026). In this section we detail the method we used to assess the performance of this product.
2.1. Euclid images and MER catalogues
2.1.1. Definition of the dataset
The Euclid space telescope operates with a visible and a near-infrared instrument. This article focuses on the VIS (Cropper et al. 2016; Euclid Collaboration: Cropper et al. 2025) that uses the optical IE filter with a detector composed of 6 × 6 = 36 CCDs (i.e. 4 × 36 = 144 quadrants) covering 0.57 deg2 with a pixel scale of [image: Mathematical equation: $ {0{{\overset{\prime\prime}{.}}}1} $].
In the EWS data processing, the captured raw images are processed by the Euclid Science Ground Segment (SGS) standard pipelines. The first step is the calibration through the VIS pipeline (Euclid Collaboration: McCracken et al. 2026). The output are calibrated single exposure data cubes (which include debiased and flat-fielded science images with their magnitude zeropoint, flag maps, and noise maps). There are also separate files for weights and background maps generated using the NoiseChisel tool from GNU Astronomy Utilities (Gnuastro, Akhlaghi & Ichikawa 2015; Akhlaghi 2019), intended for use in exposure co-addition. This co-addition is performed by SWarp (Bertin et al. 2002) in a second pipeline, MER (Euclid Collaboration: Romelli et al. 2026), which creates 0.25 deg2 mosaics1 from stacked images, subtracts the VIS background, calculates and subtracts an additional local background, and produces the source catalogues using SourceXtractor++ (Bertin et al. 2020; Euclid Collaboration: Borlaff et al. 2022). Typically, each patch of the sky is covered by four long and two short VIS single calibrated exposures of a Euclid Reference Observation Sequence (ROS). A mosaic can require more exposures to be fully covered, since depending on its location, a tile can cover areas of several observations.
Since the start of the EWS data acquisition, SGS pipeline products2 have been distributed on the fly to the Euclid Consortium through the ESA Science Archive. From those data, we extracted a set of 16 EWS calibrated single exposures in IE that suffice to produce one complete MER mosaic. The chosen MER tile (see Appendix A) is centred on [image: Mathematical equation: $ \text{ RA}={02{\circ}35{\prime}43{{\overset{\prime\prime}{.}}}41}, \text{ Dec}= {-51{\circ}30{\prime}00{{\overset{\prime\prime}{.}}}00} $] or l = 271.148°, b = −58.706°. It corresponds to an expected background level of approximately 22 mag, arcsec−2 in IE, which is typical of the EWS (see background estimations of Euclid Collaboration: Scaramella et al. 2022; Euclid Collaboration: Borlaff et al. 2022, which takes into account the zodiacal light, the Milky Way interstellar medium, and the cosmic infrared background).
2.1.2. Running the Euclid MER pipeline
The numerical tools required to run the SGS pipelines are grouped under the Euclid development environment. While EWS data are processed in dedicated data centres, for the specific needs of this study we used a Docker container equipped with this environment in order to execute each step of the MER pipeline locally. We categorise those steps in several groups listed below, though we refer to Euclid Collaboration: Romelli et al. (2026) for a more detailed description.

	
Stacking and tiling with VIS background subtraction.



	
Final mosaics production with MER additional local background subtraction.



	
Detection, segmentation, and de-blending of the objects.



	
Input point spread functions (PSFs) co-addition and selection of the reference PSF for each source based on its position.



	
Photometry computation and morphology characterisation for each source.



	
Sérsic fitting on the source cutouts.



	
Production of final MER catalogues combining the photometry, morphology, PSF, and Sérsic fitting information for each source.




This work includes running the MER pipeline on the set of VIS calibrated single exposures defined in Sect. 2.1.1. The final MER VIS mosaic delivered by the pipeline and the final MER catalogue are extracted from the outputs. The VIS NoiseChisel background and the MER background are subtracted from this product.
2.2. Mock dwarf galaxies
To assess the capabilities of the MER pipeline for detecting dwarf galaxies, we inject such objects into single exposures, run the MER pipeline and verify if the injected objects appear in the final MER catalogue with the right parameters. This requires building a mock dwarf galaxy catalogue with realistic parameters and a dwarf injection routine.
2.2.1. Simulated dwarf galaxy parameters
The goal is to assemble a rather complete sample dwarf galaxies reported so far in the literature to estimate the capability of Euclid to recover them. We gathered catalogues of dwarf galaxies – including ultra-faint dwarfs and ultra-diffuse galaxies – at distance up to 120 Mpc, ensuring comprehensive coverage across the range of simulation distance (10 Mpc, 20 Mpc, 70 Mpc, and 100 Mpc), selected according to the distances explored in the ERO. The galaxies are located in all types of environments from the field to galaxy groups and clusters. We summarise the used catalogues together with their respective environment and distance in Table 1. Combining all the catalogues, we obtain a reference sample of 4861 galaxies. Based on available morphological information, the reference sample contains about 83% of dwarf ellipticals, and some irregulars show a mixed morphology with both star formation clumps and a diffuse component. Only models of galaxies corresponding to dwarf ellipticals are injected in the simulations, as this morphological type has been dominating dwarf galaxy surveys, and such galaxies can serve as proxies for the diffuse component of late-type dwarfs. In Fig. 1, we show their size-luminosity relation.
Table 1. 
Reference sample for simulated dwarf galaxies.

	[image: Thumbnail: Fig. 1. Refer to the following caption and surrounding text.]	Fig. 1. Scaling relation between the effective radius and absolute magnitude in the g-band of the dwarfs galaxies in the reference sample. We indicate the average surface brightness within Re in the g-band with dotted lines.



The dwarf galaxies injected into the VIS images were modelled using a Sérsic profile (Sérsic 1963). For each galaxy, we set the Sérsic index to 0.8, i.e. the median value of the reference sample, as our study is focusing on the effect on the magnitude and effective radius (Re) of the galaxies only3. We randomly select the absolute magnitude and Re in kpc by picking a galaxy from the reference sample. The drawn Re and absolute magnitude Mg are then converted to arcsecond and apparent magnitude according to the simulation distance (D). The dwarfs are set to be round. At each D, we draw 100 galaxies considering only dwarfs at a similar distance or smaller to also test the detection of close-by faint ones, such as ultra-faint dwarfs in the Local Group.
	[image: Thumbnail: Fig. 2. Refer to the following caption and surrounding text.]	Fig. 2. Relation between the absolute magnitude in the g-band of the nucleus and dwarf galaxy host for nucleated dwarf galaxies in the Virgo and Fornax clusters as well as in the field and galaxy groups. The linear fit is shown with a dashed line.



To investigate the effect of the presence of a nucleus on the detection of the galaxy, we clone each simulated dwarf and model a nucleus at the centre by using a King profile (King 1966), leading to nearly 200 galaxies per simulation (i.e. 800 galaxies in total). Following the simulations of bright globular clusters from Euclid Collaboration: Voggel et al. (2025), we modelled a nucleus such that FWHM = 4 pc. The magnitude of the nucleus is determined from the linear relation Mg,nuc = 0.5Mg,gal − 2.17 between the galaxy and nucleus absolute magnitude shown in Fig. 2, fitted on the properties of nucleated dwarfs from Sánchez-Janssen et al. (2019) in the Virgo galaxy cluster, Eigenthaler et al. (2018) and Ordenes-Briceño et al. (2018) in the Fornax cluster, and Poulain et al. (2021) in field and galaxy groups environment.
The position of each dwarf on the exposures is defined in order to simulate about 200 objects at each distance. This number is chosen to obtain reliable statistics without overcrowding the exposures. To avoid galaxy overlap, we define a square area of side from 9 Re to 42 Re around each dwarf where no other dwarf is injected. The smallest area ensures having enough sky to model the galaxy (as explained in Sect. 2.4), whereas areas larger than 9 Re are defined as a function of D so that ∼200 objects are distributed all over the exposure.
2.2.2. Injecting mock dwarf galaxies in Euclid calibrated single exposures
We develop the Python code LSBSim to inject dwarfs and their nuclei in real EWS images. For a given Euclid VIS calibrated single exposure, LSBSim receives a list of galactic parameters (right ascension, declination, total magnitude, position angle, effective radius, ellipticity, and Sérsic index). It has also as input a list of nuclear star cluster parameters (right ascension, declination, total magnitude, ellipticity, core radius, and tidal radius). Then, LSBSim scans the 144 quadrants to inject these nearby objects. The program uses stamps where galaxies are generated by the GalSim Python package (Rowe et al. 2014) and then injected at the specified world coordinate system location on the different quadrants. We convolve the injected objects with the Euclid VIS PSF (calculated from ERO data in Urbano et al. 2025; Saifollahi et al. 2025b, see also Cuillandre et al. 2025a) and add Poisson noise to these stamps before the injection. The native GalSim package contains a Sérsic function used for generating dwarf galaxies. For the nuclei, we developed a function to allow GalSim to handle the King model.
This procedure allows us to update the single exposure data cubes with the injected objects, more specifically the science image and the Poisson-noise root mean square map, quadrant by quadrant, with the injected Local Universe objects. We needed to update the background files corresponding to those single exposures as well. To do this, we ran NoiseChisel on each quadrant containing the injected Local Universe objects using exactly the same configuration parameters as in the VIS pipeline. This resulted in a complete set of MER pipeline input for each exposure.
After the MER pipeline run, we extracted the MER mosaics before and after background subtraction and the final MER catalogues. Those products are analysed in the following sections.
2.3. Sérsic model fitting with Galfit
In the MER catalogue, the Sérsic parameters of galaxies were estimated by fitting each source cutout with SourceXtractor++ runs included in the pipeline. We compare the obtained parameters with the injected ones and with those we measured using the method detailed in the next paragraphs.
We produced a cutout in the final MER mosaic for each of the injected dwarfs with a side length of nine effective radii, as suggested in Poulain et al. (2021) to encompass enough background around the dwarf galaxy. We used the Galfit (Peng et al. 2002) software to fit the dwarfs on each of our cutouts. In particular, we used initial parameters close to the input ones, and we also fitted a tilted plane background with zero as the initial level entered in the software. This approach requires masking all sources except for the object to be fitted. However, the number of injected dwarf galaxies does not allow for manual masking of each of the associated cutouts. As in Marleau et al. (2025), we used a combination of segmentation maps produced by MTObjects (Teeninga et al. 2015) and Source Extractor (Bertin & Arnouts 1996), from which we removed the central detection to prevent the galaxy of interest from being masked. We masked a small circular region at the centre of each galaxy, taking into account the presence of a nucleus and its size. This combination brings out the best in both software packages, respectively providing generous mask sizes for extended objects and sensitivity to compact sources. This strategy is exemplified in Fig. 3.
	[image: Thumbnail: Fig. 3. Refer to the following caption and surrounding text.]	Fig. 3. Summary of the Galfit fitting strategy, including (from left to right) the original image (i.e. the cutout of an injected dwarf galaxy at 10 Mpc), the masked image obtained with a combination of MTObjects and Source Extractor segmentation maps, the residual image obtained by subtraction of the original image with the model, and the model image.



2.4. Visual inspection
Visual inspection is used to assess the detectability of the injected mock dwarf galaxies in the images. One expert inspects each cutout, classifying the dwarfs into two categories. Dwarfs were classified as ‘detected by eye’ if the object was visually identified as a dwarf and as ‘undetected’ if the object’s nature was uncertain or there was no visual detection. The human eye still outperforms segmentation algorithms in detecting and identifying dwarf galaxies, even with a small number of classifiers and when these algorithms are optimised for LSB (see, for instance, a performance comparison between visual inspection and MTObjects in Müller & Jerjen 2020).
3. Results
3.1. Dwarf galaxy detection
In this subsection we assess the capabilities and limitations of MER for detecting Local Universe dwarf galaxies. We cross-matched the injected dwarf coordinates with the final MER catalogues (using a search radius RontSEARCH, which is typically Re and is further discussed in Appendix B). We find, in particular, a completeness of 91% for SBe ∈ [21, 24], and 54% for SBe ∈ [24, 28] in mag arcsec−2 (see Appendix E for full results). These values represent upper limits and do not take into account any contaminant correction, including confusion with background galaxies.
The final corrected results are shown in Fig. 4 and detailed below. These histograms illustrate the detected fraction of dwarf galaxies, depending on SBe and Re. These fractions in each bin are reported in Tables 2 and 3, respectively. We complete the analysis by separating the dwarfs based on their distance, and reproducing the same plots in Appendix F. We distinguish four possible cases regarding the recovery of injected dwarf galaxies in the MER catalogue.
Table 2. 
Comparison between the detection statistics across different SBe bins.

Table 3. 
Similar to Table 2, but now binning the data in Re instead of in SBe.

	[image: Thumbnail: Fig. 4. Refer to the following caption and surrounding text.]	Fig. 4. Histograms of the input SBe (left panel) and the input Re (right panel), colour-coded according to their detection by eye and in the MER catalogue. Here, NontSEARCH is the number of MER sources found by using the search radius RontSEARCH for the cross-match. It is worth noting that the dwarfs in MER catalogues and those with NontSEARCH > 1 are also detected by eye. In this plot, all the dwarfs (nucleated or not) are included. In complement of this plot, Appendix C provides a SBe-Re map of detection rate. Finally, in Appendix D, we also provide the histogram of ⟨μontI⟩ as defined in Euclid Collaboration: Marleau et al. (2026).



In a first case, the injected dwarf has one match in the final MER catalogue within RontSEARCH. To visualise the characteristics of such objects, we plot the parameter space (i.e. the input Re as a function of the input total magnitude IE) in Fig. 5. We observe that, for a given magnitude, the final MER catalogue misses the most extended galaxies. The region of the parameter space beyond 22.5 as total input magnitude in IE is dominated by objects that are not detected. Combining all SBe bins up to 28 mag arcsec−2, 34% of the injected dwarf galaxies are recovered as single sources in the final MER catalogue. For SBe < 247 mag, arcsec−2 (regular dwarf regime), 61% of the injected dwarfs are recovered in the final MER catalogue. For SBe > 24 mag, arcsec−2 (LSB regime), 30% of the injected dwarfs are recovered in the final MER catalogue.
	[image: Thumbnail: Fig. 5. Refer to the following caption and surrounding text.]	Fig. 5. Input Re as a function of the total magnitude in IE used to inject the dwarfs. They are colour-coded according to their detection (in the final MER catalogue, only by eye or not detected).



In a second case, the injected dwarf is associated with multiple MER sources with different IDs within RontSEARCH. In such cases, the dwarf appears fragmented into several areas in the segmentation map generated during the MER pipeline run (see an example in Fig. 6). This effect arises from its de-blending step. The MER pipeline assigns the same value in the PARENT_ID column of the final MER catalogue (hereafter referred to as the ‘parent ID’) to all sources that were initially segmented together but later separated during de-blending. We can then distinguish between two subtypes of detection:
	[image: Thumbnail: Fig. 6. Refer to the following caption and surrounding text.]	Fig. 6. Example of segmentation and de-blending for an injected dwarf galaxy (left panel). The associated mask (right panel) is divided into multiple sources, differentiated by different colours.




	
Single parent ID detection: The dwarf galaxy was correctly segmented but split into multiple sources during de-blending. In this case, all regions making up the dwarf galaxy share the same parent ID, and it is possible to regroup them afterwards to measure the properties of the object. Combining all SBe bins up to 28 mag arcsec−2, 44% of the injected dwarf galaxies are recovered as single sources or multiple sources with the same parent ID in the final MER catalogue. For SBe < 24 mag, arcsec−2 (regular dwarf regime), 86% of the injected dwarfs are recovered in the final MER catalogue. For SBe > 24 mag, arcsec−2 (LSB regime), 38% of the injected dwarfs are recovered in the final MER catalogue.



	
Multiple parent IDs: the faint dwarf is segmented into multiple regions assigned to different parent IDs even before de-blending. Such objects are difficult to recover afterwards.




In a third case, the dwarf has MER detections within RontSEARCH, but these correspond to background sources and/or the dwarf cannot be identified as such. Visual inspection, along with a cross-match between the input dwarf catalogues and the MER mosaic generated from a pipeline run without any injected dwarfs, ensures that such cases are not counted among the detected dwarfs.
The fourth case is the absence of detection in the MER catalogue. This occurs either when the dwarf is too faint to be detected and there are no background sources within RontSEARCH or when its mask is mistakenly merged with that of a nearby bright extended object (including, but not limited to, Milky Way stars, as exemplified in Fig. 7).
	[image: Thumbnail: Fig. 7. Refer to the following caption and surrounding text.]	Fig. 7. Examples of non-detection of a dwarf galaxy by the MER pipeline in the vicinity of a Milky Way star. The MER pipeline detections are labelled with blue circles, the injected dwarfs are labelled with red squares.



The detection limit of the catalogue (cyan + brown bars in Fig. 4), as well as that of the visual detection (purple + rose bars in Fig. 4) is between SBe = 27 mag, arcsec−2 and SBe = 28 mag, arcsec−2 (corresponding to a signal-to-noise ratio between 2 and 3). Together with Fig. 5, we can also highlight IE = 22.5 as the threshold distinguishing a regime dominated by detected dwarf galaxies from another regime dominated by dwarf galaxies which are not. Below Re ≈ 3″, very few detections are made. Note that most of these small and LSB dwarfs can be referred to as ultra-faint dwarfs, which we do not expect to detect beyond 20 Mpc.
We explored whether the initial VIS background subtraction using NoiseChisel or the subsequent MER local background subtraction have an impact on the detection of dwarf galaxies. To do so, we compared the final MER mosaic, the mosaic prior to the MER background subtraction but after the VIS background subtraction (‘VIS BGSUB mosaic’ hereafter), and the mosaic before both background subtractions as a reference point (‘NOBG mosaic’ hereafter). We extracted the VIS BGSUB mosaic as an intermediate product produced during the MER pipeline run. The NOBG mosaic is not a standard product delivered during the MER pipeline run. However, it can be easily generated with a second run of the pipeline using constant background files instead of the VIS background files and by extracting the mosaic before the second (local MER) background subtraction. The visual inspection for the final mosaic was repeated for the ‘VIS BGSUB mosaic’ and the ‘NOBG mosaic’ (see Appendix G). This analysis showed that the background has no significant impact on the dwarf detection.
Finally, we also investigated the impact of the presence or absence of a nucleus on detection, by reproducing in Fig. 8 and Fig. 9 the histogram of the input SBe from Fig. 4, this time separating nucleated dwarfs from non-nucleated ones. Detection slightly favours nucleated dwarfs. When summing all surface brightness bins up to 28 mag arcsec−2, 42% of the injected non-nucleated dwarfs are recovered, compared to 46% for nucleated dwarfs. Specifically, in the non-LSB regime, 83% of non-nucleated dwarfs are detected versus 89% of nucleated ones. In the LSB regime, 37% of non-nucleated dwarfs are detected compared to 40% for nucleated dwarfs. The largest difference is found in the 25–26 mag arcsec−2 bin, amounting to 9%.
	[image: Thumbnail: Fig. 8. Refer to the following caption and surrounding text.]	Fig. 8. Identical to the left panel of Fig. 4, but only for the non-nucleated dwarfs. Above each bin, the number of injected dwarfs is shown in black, the number of dwarfs recovered as either a single MER source or as multiple fragments with the same parent ID is shown in brown, and the number recovered as a single MER source is shown in cyan.



	[image: Thumbnail: Fig. 9. Refer to the following caption and surrounding text.]	Fig. 9. Identical to Fig. 8, but for nucleated dwarfs.



3.2. Dwarf galaxy parameter measurements
The MER pipeline was developed with a strong focus on high-quality photometry for compact sources, such as distant galaxies, in order to meet the requirements of cosmology, the core science of the Euclid mission. In this subsection we examine the parameters returned by the final MER catalogue for diffuse sources in the Local Universe and assess the ability of the pipeline to support science for which it was not originally optimised. Then, we explore the impact of the different background subtractions.
3.2.1. Parameters in output of the MER pipeline
Based on the cross-match between the input catalogue of injected galaxies and the list of dwarfs detected as a single source in the final MER catalogue, we can compute the difference between the measured magnitude (derived from the MER catalogue column FLUX_VIS_SERSIC) and the input magnitude as a function of Re (Fig. 10). We observe two main effects: a scatter and a flux loss which increases with the radius.
	[image: Thumbnail: Fig. 10. Refer to the following caption and surrounding text.]	Fig. 10. Difference between the SourceXtractor++ measured magnitude in the final MER catalogue and the input magnitude of injected dwarfs as a function of Re for all dwarfs detected in the final MER catalogue.



Regarding the scatter in the recovered magnitude, we interpret cases where the flux is overestimated as instances where bright objects (including, but not exclusively, overlapping stars) remain within the detected galaxy. To explain the more common cases of flux underestimation, we note that the MER segmentation masks may not be extended enough to encompass most of the flux of the dwarf galaxy. This can lead to the production of cutouts that are too small for a proper fitting by SourceXtractor++.
Regarding the flux loss increasing with the radius, this happens beyond an effective radius of 10″ (it reaches ΔIE ≈ 1.5 at Re ≈ 40″). Such an effect may indicate a local background oversubtraction. This becomes problematic when the object for which we aim to measure photometry exceeds the size of a cell used to estimate the background. The impact of the different background subtractions applied during the MER pipeline run is explored in the following subsections. We repeat the model fitting with Galfit described in Sect. 2.3 for the final MER mosaic is repeated for the ‘VIS BGSUB mosaic’ and the ‘NOBG mosaic’.
3.2.2. Impact of the MER background
To further test the impact of the MER background subtraction, we compared the final fully background-subtracted mosaic with the intermediate product where only the NoiseChisel VIS background has been applied (no local MER background subtraction). Figure 11 displays the impact of each background subtraction on the Galfit total IE magnitude (ΔIE = IontE,BGSUB − IontE,NOBG) as a function of the input Re. The large scatter at very small Re corresponds to the regime in which dwarf galaxy identification and model fitting become challenging, and where the PSF may significantly affect the derived parameters. The right panel shows the impact of the MER local background subtraction. As also observed in Fig. 10, a difference in the magnitudes is visible beyond Re = 10″, with the deviation increasing until reaching 1.5 magnitude at Re ≈ 40″. Thus, after the MER local background subtraction, the structural parameters of the dwarfs with Re ≥ 10″ are modified. An example of a dwarf galaxy whose structural parameters are significantly affected after the second background subtraction is presented in Fig. 12.
	[image: Thumbnail: Fig. 11. Refer to the following caption and surrounding text.]	Fig. 11. Magnitude difference ΔIE = IE,BGSUB − IE,NOBG as a function of the input effective radius for the final MER mosaic and the VIS BGSUB mosaic cases. The total magnitudes were obtained using Galfit.



	[image: Thumbnail: Fig. 12. Refer to the following caption and surrounding text.]	Fig. 12. Example of a dwarf galaxy successfully detected in the VIS BGSUB mosaic (left panel). The second background subtraction affects its appearance (along with the square-shaped background mesh used in the process) and consequently its structural parameters in the final MER mosaic (right panel). Both images use the same scale. It is worth noting that this is the brightest (IE = 18) and most extended galaxy in our sample at 10 Mpc and that such objects are statistically rare in the Local Universe.



3.2.3. Impact of the VIS background
We tested the effect of the initial NoiseChisel VIS background subtracted mosaic by comparing it to the custom mosaic where no background subtraction is applied. To check whether the initial NoiseChisel background subtraction impacts the measured parameters of the dwarf galaxies, we perform the same test as before by comparing the magnitudes measured on the images without any background subtraction and after this first background subtraction (respectively the ‘NOBG mosaic’ and the ‘VIS BGSUB mosaic’). This is what is shown on the left panel of Fig. 11. We observe that the trend observed for galaxies detected by eye corresponds to a null magnitude difference. Thus, this first background subtraction does not impact the structural parameters of the detected dwarfs.
4. Discussion
4.1. Making the most of MER pipeline products
Provided we are able to merge the dwarf galaxy fragments that share the same parent ID (a step that must be carried out after the MER pipeline run, since the pipeline itself neither performs this operation nor outputs the parameters of the re-merged sources), the final MER catalogue is nearly 90% complete down to a surface brightness of 24 mag arcsec−2. The final MER catalogue parameters remain reliable for galaxies with a size up to Re = 10″, beyond which a flux loss is observed. The analysis and comparison of the final MER mosaic, the VIS BGSUB mosaic, and the NOBG mosaic allowed us to observe that this flux loss emerges with the subtraction of the second, MER local background. Indeed, we do not observe any changes in the dwarf galaxy parameters when subtracting only the VIS background, but we observe the flux loss when subtracting the MER background from the VIS background subtracted image.
The final MER catalogue is derived from the final MER mosaic which is MER background subtracted (i.e. the parameters of the dwarf galaxies before the local background subtraction are not measured and thus are not available in the MER catalogues). The safest way to recover the parameters of Local Universe dwarf galaxies (particularly beyond Re = 10″) is then to run outside of the MER pipeline a model fitting program on the final mosaic or its cutouts, after having first re-added the second MER local background (thereby reverting to the VIS BGSUB mosaic, subtracted only from the VIS background). This can be easily achieved using the background maps (‘BGMOD’) provided in the ESA Science Archive.
It is important to highlight that the VIS background is estimated at the quadrant scale (approximately 3′×3′), which could lead to flux loss for objects approaching or exceeding this size. However, most dwarf galaxies in the Local Universe do not reach this size. This suggests that the VIS background subtracted products from the Euclid SGS pipelines are fully compliant with the science of most dwarfs. This result cannot be extended to studies concerning the extended haloes of giant galaxies, including their tidal features, and intracluster light. Indeed, they are typically more extended and thus are more likely to be affected by this quadrant scale limitation.
A detection approach relying solely on the MER catalogues would miss the most extended and faint dwarf galaxies (notably more than 50% of those between 24 and 28 mag arcsec−2 in effective surface brightness, beyond which dwarfs are no longer identifiable in Euclid images) as well as those located near bright and/or extended objects, which tend to be jointly segmented.
To overcome some of the limitations mentioned above, one may propose possible modifications to the SGS pipelines. One possible solution to make the SGS pipelines LSB-compliant at the scale of a full Euclid field of view (FoV) would be to replace the current quadrant-by-quadrant VIS background estimation with a FoV-scale approach (that is, first aligning the background levels of each quadrant, then applying NoiseChisel to a full VIS exposure composed of all quadrants, rather than processing each quadrant independently). To avoid flux loss in the output MER catalogues, an additional object parameter measurement step would need to be introduced in the MER pipeline before the local background subtraction (preferably using an LSB-optimised segmentation and de-blending tools such as MTObjects). In the course of this catalogue production procedure, it would be desirable to reduce the area around bright stars where sources cannot be detected. This can be achieved using the same LSB-optimised segmentation and de-blending algorithms mentioned earlier.
4.2. Limitations of this study
We expect that several studies will build upon this work. Two promising directions for future work are the inclusion of colour information and the exploration of a wider range of injected dwarf galaxy morphologies. This subsection outlines these two avenues.
For this paper, we have considered only the IE band, as its greater depth and higher resolution compared to the NIR bands make it the optimal detection band in Euclid. This is especially true in the Local Universe, where dwarf galaxies that are undetected in the IE band are not expected to be detectable in any of the NIR bands. Nevertheless, a new study will be required to test the impact of background subtraction on the colours of dwarf galaxies. Indeed, not only can the second background subtraction performed by MER alter the measured colour of Local Universe objects, but a first source of error may arise from the initial background subtraction, which is calculated differently in the VIS and NIR pipelines (especially, in the NIR pipeline, the background is computed at the scale of each of its 16 single 10′×10′ detectors; see also Euclid Collaboration: Polenta et al. 2026). Including the study of the NIR bands would also allow for assessment of how colour selection can improve the detection and identification of dwarf galaxies (in particular distant ones, which cannot be distinguished from background sources using the IE image alone).
Also, in this paper, we have only injected elliptical galaxies, as they represent the most common type among the real dwarf catalogues used to find the mock dwarf parameters. We also limited ourselves to selecting galaxies already identified as dwarfs in those catalogues, which, by definition, led us to omit dwarfs with rarer morphologies that may not have been classified as such. Indeed, our goal here was to cover a realistic parameter space for dwarf galaxies. However, to diversify the nature of the injected dwarfs, it will then be necessary to consider also more elongated dwarfs (which present additional detection challenges, Li et al. 2023) and use more realistic dwarf galaxy models (including for dwarf irregulars), likely derived from simulations (e.g. mock images extracted from IllustrisTNG, presented in Nelson et al. 2018). This will allow for better determination of the multi-band detection capabilities and limits for dwarfs with different morphological types and star-formation histories. The inclusion of dwarf galaxies with star-formation clumps will also help assess the fragmentation of such objects into multiple sources (linked or not by the same parent ID) by MER.
Finally, it is worth noting that the results presented in this paper are more applicable to dwarf galaxies in the field, in the sense that each mock galaxy is sufficiently isolated from its neighbours so that its light does not affect their detection or parameter fitting (as is often the case in the field). The effect of dwarf galaxy clustering will be addressed in a future paper focusing on the injection of mock dwarf galaxies in different environments (including galaxy clusters).
4.3. Comparison to other Euclid works
Several other Euclid papers also discuss the detection of dwarf galaxies, such as Euclid Collaboration: Marleau et al. (2026) and Cuillandre et al. (2025b), respectively in the context of Q1 and ERO Perseus data. One of the detection limits highlighted in these two studies, as well as in ours, is the total magnitude detection threshold.
In our paper, we have highlighted IE = 22.5 as the threshold distinguishing a regime dominated by detected dwarf galaxies from another regime dominated by dwarf galaxies which are not. Euclid Collaboration: Marleau et al. (2026) report detections up to about 1 magnitude fainter, based on measurements from the MER catalogue. This can be explained, on the one hand, by the use of colour images from Euclid, which may facilitate the identification of small and/or faint dwarfs and their distinction from background sources. On the other hand, it may be due to less reliable photometry in the MER catalogue for these faint objects (as seen in Fig. 10, a 1 magnitude difference between the real and measured total magnitude is possible).
Finally, the objective of our paper is to assess the capability of Euclid standard pipeline products to probe Local Universe dwarf galaxies. A different study, which is beyond the scope of this paper, will consist in the injection of a large number of dwarfs at various distances. It would be necessary to establish predictions on the detection of the faint end of the dwarf galaxy luminosity function as a function of redshift and environment. Such a work has already been initiated for Euclid images in the specific case of estimating the galaxy luminosity function in the ERO Perseus data. This study, described in Appendix B of Cuillandre et al. (2025b), reveals as well a break and a drop in completeness at IE = 22.5 (see Fig. B.6 of this paper).
4.4. Prospects and generalisation to other wide surveys
Using the MER catalogues could be an efficient way to build a training set for machine learning and deep learning algorithms, in order to automatically identify numerous dwarf galaxies in Euclid images. However, it should be noted that in a training sample solely based on MER catalogue detections, LSB dwarfs will be underrepresented.
Investigating the effects of background subtraction from the Euclid pipeline serves as a valuable test-bed for other wide surveys, as it employs two widely used subtraction methods: one designed to be LSB-compliant (NoiseChisel) and another optimised for compact source analysis (local background subtraction, here applied through SourceXtractor++). Several current and future wide surveys use a local background subtraction, such as the DESI Legacy imaging surveys (e.g. the Dark Energy Camera Legacy Survey DECaLS, Dey et al. 2019), while other are still developing this step of their image processing pipeline, as is the case for the Vera Rubin Observatory’s Legacy Survey of Space and Time (Ivezić et al. 2019; Brough et al. 2020; Watkins et al. 2024). Such consideration of the treatment of the background is also relevant for missions on longer timescales (e.g. Nancy Roman Grace: Koekemoer & Roman Deep Fields Working Group 2023 and ARRAKIHS: Guzmán 2024). Our study demonstrates that only the first method reliably preserves Local Universe dwarf parameters.
5. Conclusions
Achieving high completeness in the detection of dwarf galaxies down to the LSB regime is crucial for studies of galaxy evolution and near-field cosmology. The wide survey of the Euclid Space Telescope will unveil the LSB Universe with high resolution and deep VIS and NIR imaging over a large portion of the extragalactic sky, as demonstrated by early works on its first images. In this study, we have measured the dwarf detection ability of Euclid by the injection of mock dwarfs and nuclei into individual exposures. We ran the EWS MER pipeline and analysed its products in the VIS band. The MER pipeline includes background subtractions at different scales: one at the scale of a VIS quadrant and another at a local scale. We investigated the impact of these subtractions on the detection and parameter measurement of dwarf galaxies. We conclude regarding the MER products in VIS, whose images and catalogues are usually used for dwarf galaxy detection:

	
Although the MER pipeline is fine-tuned for cosmology rather than LSB science, its final catalogues exhibit a high level of completeness for dwarf galaxies with SBe ≤ 24 mag, arcsec−2 (86%). Beyond this surface brightness, the MER catalogues still successfully recover a fraction of the injected dwarf galaxies (38%).



	
The background subtractions performed by the MER pipeline do not affect the detections.



	
The local background subtraction causes a flux loss in dwarf galaxies larger than Re = 10″. Re-adding this background (which is easily achievable using the final mosaics and the background maps provided by MER) and then performing parameter measurements on these mosaics is sufficient to correct this issue. The extracted dwarf parameters remain accurate until the galaxy reaches arcminute scales, with the upper limit corresponding to that of a VIS quadrant (i.e. 3′). Typically, Local Universe dwarf galaxies do not reach this size.




We note that including the NIR bands will make it possible to assess the impact of colour on the identification of dwarf galaxies. A future study will include this analysis as well as the injection of more complex and realistic dwarf galaxies.
Identifying all LSB dwarfs that are intrinsically detectable by Euclid as well as studying Local Universe objects more extended than 3′ (typically giant galaxies, their tidal features, and ICL) require replacing the background subtractions applied in the MER pipeline with an alternative post-processing of the calibrated VIS single exposures, which are fully LSB compliant. The results described in this article help advance understanding of background subtraction effects of both LSB-compliant methods and local background subtraction methods, thus providing useful insight for current and upcoming deep surveys.
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1 In other works, such an image is often referred to as a tile. Here, however, we follow the Euclid convention used in Euclid Collaboration: Romelli et al. (2026), where a tile denotes a unit sky region processed by the MER pipeline. Each tile is covered by a set of mosaics, one in each Euclid band.


2 For more information on the VIS and MER data models, we refer to the data product description page: http://st-dm.pages.euclid-sgs.uk/data-product-doc/dmq1/. It should be noted that the data model and the MER pipeline are constantly evolving. In this work, we use the data model 10 and the version 11.2 of the MER pipeline from February 2025, which is representative of the Q1 processing.


3 The impact of varying the Sérsic index between 0.7 and 1 was reported to have a negligible effect on the modelling of UDGs in Leisman et al. (2017), which gives us confidence in our results for Sérsic indices reasonably close to 0.8. Nevertheless, it is worth noting that this study does not cover more extreme (and thus rarer) values of the Sérsic index, for which the results may differ.




Appendix A:  MER mosaic
The MER VIS mosaic used for this work is shown in Fig. A.1.
	[image: Thumbnail: Fig. A.1. Refer to the following caption and surrounding text.]	Fig. A.1. Chosen MER VIS mosaic. The tile with ID 102018187 is centred on [image: Mathematical equation: $ \mathrm{RA} = {2\circ 35\prime 43{{\overset{\prime\prime}{.}}}41} $], Dec = −51° 30  00[image: Mathematical equation: $ {{\overset{\prime\prime}{.}}}$]00. Its x- and y-axes correspond to RA and Dec, respectively. Its side length is 32′ (for a description of the tiling scheme see Euclid Collaboration: Romelli et al. 2026). Data from this tile will be publicly available as part of the Euclid first data release (DR1).




Appendix B:  Cross-match search radius
In this appendix we discuss briefly the definition of our search radius RontSEARCH, used for the cross-match between the input parameter catalogue of injected mock dwarfs, and the final MER catalogue. While standard cross-match procedures use a fixed radius, we opted instead for a radius that varies depending on the galaxy being searched for. Specifically, for each dwarf in the input catalogue, we perform a search in the final MER catalogue within a RontSEARCH centred on its input position, RontSEARCH depending on the input size of the galaxy. We use the full input Re when it is unaffected by the MER background subtraction (i.e. for RontSEARCH < 10″), and Re/2 in all other cases.
Our tests also included other RontSEARCH definitions, such as the theoretical 25 mag arcsec−2 isophotal radius, which on average matched the size of the MER segmentation masks better than the effective radius, but was not defined for galaxies fainter than this surface brightness. Except for those faint galaxies, the results did not vary with the final definition adopted for RontSEARCH.

Appendix C:  Detection rate map
As a complement of the Fig. 4, the detection rate of injected mock dwarf galaxies in the SBe-Re map are provided in Fig. C.1. It is worth noting that the comparison with completeness maps from other papers (e.g. Carlsten et al. 2022; Li et al. 2023) is not direct. Indeed, completeness studies typically involve the injection of a very large number of sources across a wide range of sizes and luminosities (independently of the realism of such source) in order to uniformly populate the full parameter space under study. The approach chosen in this paper was, on the contrary, to restrict the analysis to already-detected dwarf galaxies, in order to assess the performance and limitations of the Euclid pipeline specifically on such sources. As a result, the parameter space is not uniformly filled (i.e. the number of dwarfs per bin varies, since they were randomly selected from their distribution in the observations).
	[image: Thumbnail: Fig. C.1. Refer to the following caption and surrounding text.]	Fig. C.1. Two-dimensional histogram of the detection rate (in %) per bin of SBe and Re. In this plot, a dwarf is defined as detected if it is a single source in the MER catalogue or if the corresponding MER catalogue sources are linked by the same parent ID.




Appendix D:  Detectability as a function of ⟨μontI⟩
Euclid Collaboration: Marleau et al. (2026) uses ⟨μontI⟩, defined as the average surface brightness computed with the columns FLUX_SEGMENTATION and SEGMENTATION_AREA of the final MER catalogues. We thus present Fig. D.1, which is a version of the Fig. 4 using these metrics. Please note that the relation between the input SBe of injected galaxies and the MER output ⟨μontI⟩ is extrapolated for the dwarfs not detected by MER.
	[image: Thumbnail: Fig. D.1. Refer to the following caption and surrounding text.]	Fig. D.1. Histograms of the input ⟨μontI⟩, colour-coded according to their detection by eye and in the MER catalogue, with NontSEARCH the number of MER sources found in the search radius RontSEARCH used for the cross-match.




Appendix E:  Non-corrected detectability
The complete results for the dwarf detectability before the contaminant correction are given in in Fig. E.1 and in Tables E.1 and E.2. Those values represent upper limits. It is worth noting that in the main body of the paper, the values given take into account the single parent ID detections.
Table E.1. 
Comparison between the detection statistics across different SBe bins.

Table E.2. 
Similar to Table E.1, but now binning the data in Re instead of in SBe.

	[image: Thumbnail: Fig. E.1. Refer to the following caption and surrounding text.]	Fig. E.1. Histograms of the input SBe (top panel) and the input Re (bottom panel), colour-coded according to their detection by eye and in the MER catalogue, NontSEARCH being the number of MER sources found by using the search radius RontSEARCH for the cross-match.




Appendix F:  Distance and dwarf detectability
We provide further detail on the impact of the distance on the dwarf detectability in Fig. F.1 and the associated Tables F.1 and F.2.
	[image: Thumbnail: Fig. F.1. Refer to the following caption and surrounding text.]	Fig. F.1. Histograms of the input SBe (left panel) and the input Re (right panel panel) of the dwarfs at 10, 20, 70 and 100 Mpc, colour-coded according to their detection by eye and in the MER catalogue, with NontSEARCH the number of MER sources found in the search radius RontSEARCH used for the cross-match.



Table F.1. 
Representative detection statistics for the sample.

Table F.2. 
Similar to Table F.1, but with bins in Re (in arcsec) rather than in SBe.


Appendix G:  Details on the visual inspection
Here, we detail the results of our visual inspection in each dwarf cutout for the three types of image (NOBG, VIS BGSUB, and final MER mosaics). The motivations for this study are as follows:

	
To identify and exclude cases where source matching between the input dwarf catalogue and the final MER catalogue is unreliable due to contamination or confusion with background objects. Such cases are removed from the corrected detection statistics discussed in the main text. The results before that correction are available in Appendix E.



	
Evaluating the impact of the background subtraction on the detection of dwarf galaxies, with or without a nuclear star cluster. We detail below the results of this study.




Figure G.1 compiles the results of the visual detection for galaxies at all distances and demonstrates the visual detectability of each dwarf according to their input parameters. Nucleated dwarfs were excluded from this test, to ensure that we are not impacted by the detectability of the nucleus alone. The left panel includes parameter space plots (the input Re as a function of the input IE) which are colour-coded according to the visual detectability of the dwarf for the three types of products (NOBG, VIS BGSUB, and final MER mosaics). We then construct the right panel of Fig. G.1, i.e. the histograms of SBe for the three products, using the detection information already employed in the previous plot.
Finally, we repeat the above analysis for the nucleated dwarfs, as shown in Fig. G.2. When we compare with Fig. G.1, we note that the presence of a nucleus has a slight impact on dwarf detection, but does not significantly alter the distribution within the parameter space or the SBe histogram. For a few faint dwarfs, it seems to facilitate their identification (examples are provided in the highlighted region of the left panel, where some nucleated dwarfs remain detected after the background subtraction whereas the non-nucleated dwarfs are not). This is the reason why fewer dwarfs are lost among the background subtractions in the case of nucleated dwarfs (five lost with 26 mag, arcsec−2 < SBe < 28 mag, arcsec−2, compared to eight for non-nucleated dwarfs).
We are now interested in the impact of the background subtractions. We first focus on comparing the rows of Figs. G.1 and G.2 that pertain to the final MER mosaic and the VIS BGSUB mosaic, in order to probe the effect of the second, local, MER background subtraction. It has very little impact on the parameter space plot and on the global shape of the SBe histogram. Between the two background subtractions, only a small number (14, or 2 %) of the injected dwarfs, highlighted in the dashed box in the parameter space plots, are lost above SBe = 24 mag, arcsec−2, showing that the subtraction slightly affects only the LSB regime, while remarkably preserving the vast majority of detectable dwarfs.
We then focus on comparing the first and second rows of Figs. G.1 and G.2 that pertain to the VIS BGSUB and NOBG mosaics, in order to probe the effect of the first VIS background subtraction. Our conclusions on the dwarf detectability are similar to those reported for the MER second local background subtraction, i.e. we observe very little impact on dwarf detection rates, losing a very small number of dwarfs above SBe = 24 mag, arcsec−2 (7 dwarfs or 1 % of the injected dwarfs).
	[image: Thumbnail: Fig. G.1. Refer to the following caption and surrounding text.]	Fig. G.1. Input Re as a function of the input total magnitude in IE (left panel) and the corresponding histogram of the input SBe (right panel), colour-coded according to their detection or non-detection by eye in the three types of products: NOBG, VIS BGSUB, and the final MER mosaic subtracted by VIS and MER backgrounds. Only the non-nucleated dwarfs, at all distances, have been used in this analysis. We labelled the number of dwarfs that are visually detected in each SBe bin. The dashed rectangle shows examples of objects that were detected differently with the various background treatments.



	[image: Thumbnail: Fig. G.2. Refer to the following caption and surrounding text.]	Fig. G.2. Identical to Fig. G.1, but for nucleated dwarf galaxies.
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	[image: Thumbnail: Fig. 1. Refer to the following caption and surrounding text.]	Fig. 1. Scaling relation between the effective radius and absolute magnitude in the g-band of the dwarfs galaxies in the reference sample. We indicate the average surface brightness within Re in the g-band with dotted lines.
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	[image: Thumbnail: Fig. 2. Refer to the following caption and surrounding text.]	Fig. 2. Relation between the absolute magnitude in the g-band of the nucleus and dwarf galaxy host for nucleated dwarf galaxies in the Virgo and Fornax clusters as well as in the field and galaxy groups. The linear fit is shown with a dashed line.
In the text



	[image: Thumbnail: Fig. 3. Refer to the following caption and surrounding text.]	Fig. 3. Summary of the Galfit fitting strategy, including (from left to right) the original image (i.e. the cutout of an injected dwarf galaxy at 10 Mpc), the masked image obtained with a combination of MTObjects and Source Extractor segmentation maps, the residual image obtained by subtraction of the original image with the model, and the model image.
In the text



	[image: Thumbnail: Fig. 4. Refer to the following caption and surrounding text.]	Fig. 4. Histograms of the input SBe (left panel) and the input Re (right panel), colour-coded according to their detection by eye and in the MER catalogue. Here, NontSEARCH is the number of MER sources found by using the search radius RontSEARCH for the cross-match. It is worth noting that the dwarfs in MER catalogues and those with NontSEARCH > 1 are also detected by eye. In this plot, all the dwarfs (nucleated or not) are included. In complement of this plot, Appendix C provides a SBe-Re map of detection rate. Finally, in Appendix D, we also provide the histogram of ⟨μontI⟩ as defined in Euclid Collaboration: Marleau et al. (2026).
In the text



	[image: Thumbnail: Fig. 5. Refer to the following caption and surrounding text.]	Fig. 5. Input Re as a function of the total magnitude in IE used to inject the dwarfs. They are colour-coded according to their detection (in the final MER catalogue, only by eye or not detected).
In the text



	[image: Thumbnail: Fig. 6. Refer to the following caption and surrounding text.]	Fig. 6. Example of segmentation and de-blending for an injected dwarf galaxy (left panel). The associated mask (right panel) is divided into multiple sources, differentiated by different colours.
In the text



	[image: Thumbnail: Fig. 7. Refer to the following caption and surrounding text.]	Fig. 7. Examples of non-detection of a dwarf galaxy by the MER pipeline in the vicinity of a Milky Way star. The MER pipeline detections are labelled with blue circles, the injected dwarfs are labelled with red squares.
In the text



	[image: Thumbnail: Fig. 8. Refer to the following caption and surrounding text.]	Fig. 8. Identical to the left panel of Fig. 4, but only for the non-nucleated dwarfs. Above each bin, the number of injected dwarfs is shown in black, the number of dwarfs recovered as either a single MER source or as multiple fragments with the same parent ID is shown in brown, and the number recovered as a single MER source is shown in cyan.
In the text



	[image: Thumbnail: Fig. 9. Refer to the following caption and surrounding text.]	Fig. 9. Identical to Fig. 8, but for nucleated dwarfs.
In the text



	[image: Thumbnail: Fig. 10. Refer to the following caption and surrounding text.]	Fig. 10. Difference between the SourceXtractor++ measured magnitude in the final MER catalogue and the input magnitude of injected dwarfs as a function of Re for all dwarfs detected in the final MER catalogue.
In the text



	[image: Thumbnail: Fig. 11. Refer to the following caption and surrounding text.]	Fig. 11. Magnitude difference ΔIE = IE,BGSUB − IE,NOBG as a function of the input effective radius for the final MER mosaic and the VIS BGSUB mosaic cases. The total magnitudes were obtained using Galfit.
In the text



	[image: Thumbnail: Fig. 12. Refer to the following caption and surrounding text.]	Fig. 12. Example of a dwarf galaxy successfully detected in the VIS BGSUB mosaic (left panel). The second background subtraction affects its appearance (along with the square-shaped background mesh used in the process) and consequently its structural parameters in the final MER mosaic (right panel). Both images use the same scale. It is worth noting that this is the brightest (IE = 18) and most extended galaxy in our sample at 10 Mpc and that such objects are statistically rare in the Local Universe.
In the text



	[image: Thumbnail: Fig. A.1. Refer to the following caption and surrounding text.]	Fig. A.1. Chosen MER VIS mosaic. The tile with ID 102018187 is centred on [image: Mathematical equation: $ \mathrm{RA} = {2\circ 35\prime 43{{\overset{\prime\prime}{.}}}41} $], Dec = −51° 30  00[image: Mathematical equation: $ {{\overset{\prime\prime}{.}}}$]00. Its x- and y-axes correspond to RA and Dec, respectively. Its side length is 32′ (for a description of the tiling scheme see Euclid Collaboration: Romelli et al. 2026). Data from this tile will be publicly available as part of the Euclid first data release (DR1).
In the text



	[image: Thumbnail: Fig. C.1. Refer to the following caption and surrounding text.]	Fig. C.1. Two-dimensional histogram of the detection rate (in %) per bin of SBe and Re. In this plot, a dwarf is defined as detected if it is a single source in the MER catalogue or if the corresponding MER catalogue sources are linked by the same parent ID.
In the text



	[image: Thumbnail: Fig. D.1. Refer to the following caption and surrounding text.]	Fig. D.1. Histograms of the input ⟨μontI⟩, colour-coded according to their detection by eye and in the MER catalogue, with NontSEARCH the number of MER sources found in the search radius RontSEARCH used for the cross-match.
In the text



	[image: Thumbnail: Fig. E.1. Refer to the following caption and surrounding text.]	Fig. E.1. Histograms of the input SBe (top panel) and the input Re (bottom panel), colour-coded according to their detection by eye and in the MER catalogue, NontSEARCH being the number of MER sources found by using the search radius RontSEARCH for the cross-match.
In the text



	[image: Thumbnail: Fig. F.1. Refer to the following caption and surrounding text.]	Fig. F.1. Histograms of the input SBe (left panel) and the input Re (right panel panel) of the dwarfs at 10, 20, 70 and 100 Mpc, colour-coded according to their detection by eye and in the MER catalogue, with NontSEARCH the number of MER sources found in the search radius RontSEARCH used for the cross-match.
In the text



	[image: Thumbnail: Fig. G.1. Refer to the following caption and surrounding text.]	Fig. G.1. Input Re as a function of the input total magnitude in IE (left panel) and the corresponding histogram of the input SBe (right panel), colour-coded according to their detection or non-detection by eye in the three types of products: NOBG, VIS BGSUB, and the final MER mosaic subtracted by VIS and MER backgrounds. Only the non-nucleated dwarfs, at all distances, have been used in this analysis. We labelled the number of dwarfs that are visually detected in each SBe bin. The dashed rectangle shows examples of objects that were detected differently with the various background treatments.
In the text



	[image: Thumbnail: Fig. G.2. Refer to the following caption and surrounding text.]	Fig. G.2. Identical to Fig. G.1, but for nucleated dwarf galaxies.
In the text





    
      Table 1. 

      Reference sample for simulated dwarf galaxies.

      
        


	Environment
	Distance
	References



	
	[Mpc]
	





	Local Group
	< 3
	McConnachie (2012);



	
	
	Simon (2019)



	Local Volume
	< 12
	Carlsten et al. (2020)



	Field and group
	10–120
	Merritt et al. (2016);



	
	
	Leisman et al. (2017);



	
	
	Román & Trujillo (2017);



	
	
	Greco et al. (2018);



	
	
	Forbes et al. (2020);



	
	
	Poulain et al. (2021);



	
	
	Marleau et al. (2021)



	Virgo cluster
	16.5
	Ferrarese et al. (2020);



	
	
	Lim et al. (2020)



	Fornax cluster
	20
	Eigenthaler et al. (2018);



	
	
	Venhola et al. (2017);



	
	
	Venhola et al. (2022)



	Hydra I cluster
	51
	Iodice et al. (2020)



	Perseus cluster
	72
	Marleau et al. (2025)



	Coma cluster
	100
	Zaritsky et al. (2019)





      

    

  
    
      Fig. 1. 

      
        [image: Fig. 1. Refer to the following caption and surrounding text.]
      

      
        Scaling relation between the effective radius and absolute magnitude in the g-band of the dwarfs galaxies in the reference sample. We indicate the average surface brightness within Re in the g-band with dotted lines.

      

    

  
    
      Fig. 2. 

      
        [image: Fig. 2. Refer to the following caption and surrounding text.]
      

      
        Relation between the absolute magnitude in the g-band of the nucleus and dwarf galaxy host for nucleated dwarf galaxies in the Virgo and Fornax clusters as well as in the field and galaxy groups. The linear fit is shown with a dashed line.

      

    

  
    
      Fig. 3. 

      
        [image: Fig. 3. Refer to the following caption and surrounding text.]
      

      
        Summary of the Galfit fitting strategy, including (from left to right) the original image (i.e. the cutout of an injected dwarf galaxy at 10 Mpc), the masked image obtained with a combination of MTObjects and Source Extractor segmentation maps, the residual image obtained by subtraction of the original image with the model, and the model image.

      

    

  
    
      Table 2. 

      Comparison between the detection statistics across different SBe bins.

      
        


	SBe
[mag, arcsec−2]
	Input dwarfs
	In MER catalogue
	Single parent ID
	Single or multiple parent ID(s)
	Detected by eye



	(1)
	(2)
	(3)
	(4)
	(5)
	(6)





	21–22
	6 (100%)
	2 (33%)
	6 (100%)
	6 (100%)
	6 (100%)



	22–23
	18 (100%)
	8 (44%)
	14 (78%)
	16 (89%)
	18 (100%)



	23–24
	68 (100%)
	46 (68%)
	59 (87%)
	63 (93%)
	67 (99%)



	24-25
	193 (100%)
	106 (55%)
	136 (70%)
	163 (84%)
	190 (98%)



	25–26
	202 (100%)
	87 (43%)
	98 (49%)
	141 (70%)
	184 (91%)



	26–27
	173 (100%)
	7 (4%)
	21 (12%)
	78 (45%)
	96 (55%)



	27–28
	101 (100%)
	0 (0%)
	1 (1%)
	4 (4%)
	5 (5%)



	28–29
	11 (100%)
	0 (0%)
	0 (0%)
	0 (0%)
	0 (0%)



	29–30
	16 (100%)
	0 (0%)
	0 (0%)
	0 (0%)
	0 (0%)



	30–31
	4 (100%)
	0 (0%)
	0 (0%)
	0 (0%)
	0 (0%)





      

      
Notes. Column (1) gives the SBe bin. Columns (2) indicates the number of injected dwarfs. The remaining columns are the number of dwarfs that are (3) present in the final MER catalogue as one single object, (4) present in the final MER catalogue as one or several objects sharing the same parent ID, (5) present in the final MER catalogue as one or several objects sharing or not the same parent ID(s), and (6) visually detected, whether or not they are present in the final MER catalogue. As a result, columns (3) to (5) are cumulative. Columns (2) to (6) are given in number and in percent of the injected dwarfs in the corresponding surface brightness bin. In this table, all the dwarfs (nucleated or not) are included.



    

  
    
      Table 3. 

      Similar to Table 2, but now binning the data in Re instead of in SBe.

      
        


	Re [arcsec]
	Input dwarfs
	In MER catalogue
	Single parent ID
	Single or multiple parent ID(s)
	Detected by eye



	(1)
	(2)
	(3)
	(4)
	(5)
	(6)





	0–2.5
	317 (100%)
	56 (18%)
	73 (23%)
	98 (31%)
	122 (38%)



	2.5–5
	201 (100%)
	77 (38%)
	107 (53%)
	157 (78%)
	201 (100%)



	5–7.5
	130 (100%)
	55 (42%)
	77 (59%)
	103 (79%)
	116 (89%)



	7.5–10
	46 (100%)
	22 (48%)
	30 (65%)
	40 (87%)
	42 (91%)



	10–12.5
	39 (100%)
	18 (46%)
	19 (49%)
	31 (79%)
	39 (100%)



	12.5–15
	15 (100%)
	10 (67%)
	11 (74%)
	14 (93%)
	15 (100%)



	15–17.5
	17 (100%)
	8 (47%)
	8 (47%)
	13 (76%)
	14 (82%)



	17.5–20
	8 (100%)
	4 (50%)
	4 (50%)
	4 (50%)
	4 (50%)



	20–22.5
	5 (100%)
	1 (20%)
	1 (20%)
	3 (60%)
	5 (100%)



	22.5–25
	10 (100%)
	2 (20%)
	2 (20%)
	4 (40%)
	4 (40%)



	25–27.5
	3 (100%)
	0 (0%)
	0 (0%)
	1 (33%)
	1 (33%)



	37.5–40
	1 (100%)
	1 (100%)
	1 (100%)
	1 (100%)
	1 (100%)



	40–42.5
	2 (100%)
	2 (100%)
	2 (100%)
	2 (100%)
	2 (100%)





      

    

  
    
      Fig. 4. 

      
        [image: Fig. 4. Refer to the following caption and surrounding text.]
      

      
        Histograms of the input SBe (left panel) and the input Re (right panel), colour-coded according to their detection by eye and in the MER catalogue. Here, NontSEARCH is the number of MER sources found by using the search radius RontSEARCH for the cross-match. It is worth noting that the dwarfs in MER catalogues and those with NontSEARCH > 1 are also detected by eye. In this plot, all the dwarfs (nucleated or not) are included. In complement of this plot, Appendix C provides a SBe-Re map of detection rate. Finally, in Appendix D, we also provide the histogram of ⟨μontI⟩ as defined in Euclid Collaboration: Marleau et al. (2026).

      

    

  
    
      Fig. 5. 

      
        [image: Fig. 5. Refer to the following caption and surrounding text.]
      

      
        Input Re as a function of the total magnitude in IE used to inject the dwarfs. They are colour-coded according to their detection (in the final MER catalogue, only by eye or not detected).

      

    

  
    
      Fig. 6. 

      
        [image: Fig. 6. Refer to the following caption and surrounding text.]
      

      
        Example of segmentation and de-blending for an injected dwarf galaxy (left panel). The associated mask (right panel) is divided into multiple sources, differentiated by different colours.

      

    

  
    
      Fig. 7. 

      
        [image: Fig. 7. Refer to the following caption and surrounding text.]
      

      
        Examples of non-detection of a dwarf galaxy by the MER pipeline in the vicinity of a Milky Way star. The MER pipeline detections are labelled with blue circles, the injected dwarfs are labelled with red squares.

      

    

  
    
      Fig. 8. 

      
        [image: Fig. 8. Refer to the following caption and surrounding text.]
      

      
        Identical to the left panel of Fig. 4, but only for the non-nucleated dwarfs. Above each bin, the number of injected dwarfs is shown in black, the number of dwarfs recovered as either a single MER source or as multiple fragments with the same parent ID is shown in brown, and the number recovered as a single MER source is shown in cyan.

      

    

  
    
      Fig. 9. 

      
        [image: Fig. 9. Refer to the following caption and surrounding text.]
      

      
        Identical to Fig. 8, but for nucleated dwarfs.

      

    

  
    
      Fig. 10. 

      
        [image: Fig. 10. Refer to the following caption and surrounding text.]
      

      
        Difference between the SourceXtractor++ measured magnitude in the final MER catalogue and the input magnitude of injected dwarfs as a function of Re for all dwarfs detected in the final MER catalogue.

      

    

  
    
      Fig. 11. 

      
        [image: Fig. 11. Refer to the following caption and surrounding text.]
      

      
        Magnitude difference ΔIE = IE,BGSUB − IE,NOBG as a function of the input effective radius for the final MER mosaic and the VIS BGSUB mosaic cases. The total magnitudes were obtained using Galfit.

      

    

  
    
      Fig. 12. 

      
        [image: Fig. 12. Refer to the following caption and surrounding text.]
      

      
        Example of a dwarf galaxy successfully detected in the VIS BGSUB mosaic (left panel). The second background subtraction affects its appearance (along with the square-shaped background mesh used in the process) and consequently its structural parameters in the final MER mosaic (right panel). Both images use the same scale. It is worth noting that this is the brightest (IE = 18) and most extended galaxy in our sample at 10 Mpc and that such objects are statistically rare in the Local Universe.

      

    

  
    
      Fig. A.1. 

      
        [image: Fig. A.1. Refer to the following caption and surrounding text.]
      

      
        Chosen MER VIS mosaic. The tile with ID 102018187 is centred on [image: Mathematical equation: $ \mathrm{RA} = {2\circ 35\prime 43{{\overset{\prime\prime}{.}}}41} $], Dec = −51° 30  00[image: Mathematical equation: $ {{\overset{\prime\prime}{.}}}$]00. Its x- and y-axes correspond to RA and Dec, respectively. Its side length is 32′ (for a description of the tiling scheme see Euclid Collaboration: Romelli et al. 2026). Data from this tile will be publicly available as part of the Euclid first data release (DR1).

      

    

  
    
      Fig. C.1. 

      
        [image: Fig. C.1. Refer to the following caption and surrounding text.]
      

      
        Two-dimensional histogram of the detection rate (in %) per bin of SBe and Re. In this plot, a dwarf is defined as detected if it is a single source in the MER catalogue or if the corresponding MER catalogue sources are linked by the same parent ID.

      

    

  
    
      Fig. D.1. 

      
        [image: Fig. D.1. Refer to the following caption and surrounding text.]
      

      
        Histograms of the input ⟨μontI⟩, colour-coded according to their detection by eye and in the MER catalogue, with NontSEARCH the number of MER sources found in the search radius RontSEARCH used for the cross-match.

      

    

  
    
      Table E.1. 

      Comparison between the detection statistics across different SBe bins.

      
        


	SBe
	Input dwarfs
	In MER catalogue
	Single parent ID



	(1)
	(2)
	(3)
	(4)





	21–22
	6 (100 %)
	2 (33 %)
	6 (100 %)



	22–23
	18 (100 %)
	8 (44 %)
	14 (78 %)



	23–24
	68 (100 %)
	51 (75 %)
	64 (94 %)



	24–25
	192 (100 %)
	123 (64 %)
	154 (80 %)



	25–26
	202 (100%)
	104 (51%)
	114 (56 %)



	26–27
	173 (100 %)
	28 (16%)
	54 (31 %)



	27–28
	101 (100 %)
	17 (17%)
	38 (38 %)



	28–29
	11 (100 %)
	3 (27 %)
	7 (63 %)



	29–30
	16 (100 %)
	4 (25 %)
	8 (50 %)



	30–31
	4 (100 %)
	1 (25 %)
	1 (25 %)





      

      
Notes. Column (1) gives the SBe bin in mag arcsec−2. Columns (2) indicates the number of injected dwarfs. The remaining columns are the number of dwarfs that are (3) present in the final MER catalogue as one single object, (4) present in the final MER catalogue as one or several objects sharing the same parent ID. Column (4) includes the detections from Column (3). They are given in number and in percent of the injected dwarfs in the corresponding surface brightness bin.



    

  
    
      Table E.2. 

      Similar to Table E.1, but now binning the data in Re instead of in SBe.

      
        


	Re [arcsec]
	Input dwarfs
	In MER catalogue
	Single parent ID



	(1)
	(2)
	(3)
	(4)





	0–2.5
	317 (100 %)
	120 (38 %)
	146 (46 %)



	2.5–5
	201 (100 %)
	95 (47 %)
	134 (67 %)



	5–7.5
	130 (100 %)
	59 (45 %)
	91 (70 %)



	7.5–10
	46 (100 %)
	22 (48 %)
	31 (67 %)



	10–12.5
	39 (100%)
	19 (49%)
	23 (59 %)



	12.5–15
	15 (100 %)
	10 (67%)
	11 (73 %)



	15–17.5
	17 (100 %)
	8 (47%)
	11 (65 %)



	17.5–20
	8 (100 %)
	4 (50 %)
	6 (75 %)



	20–22.5
	5 (100 %)
	1 (20 %)
	1 (20 %)



	22.5–25
	10 (100 %)
	2 (20 %)
	5 (50 %)



	25–27.5
	3 (100 %)
	0 (0 %)
	1 (33 %)



	37.5–40
	1 (100 %)
	1 (100 %)
	1 (100 %)



	40–42.5
	2 (100 %)
	2 (100 %)
	2 (100 %)





      

    

  
    
      Fig. E.1. 

      
        [image: Fig. E.1. Refer to the following caption and surrounding text.]
      

      
        Histograms of the input SBe (top panel) and the input Re (bottom panel), colour-coded according to their detection by eye and in the MER catalogue, NontSEARCH being the number of MER sources found by using the search radius RontSEARCH for the cross-match.

      

    

  
    
      Fig. F.1. 

      
        [image: Fig. F.1. Refer to the following caption and surrounding text.]
      

      
        Histograms of the input SBe (left panel) and the input Re (right panel panel) of the dwarfs at 10, 20, 70 and 100 Mpc, colour-coded according to their detection by eye and in the MER catalogue, with NontSEARCH the number of MER sources found in the search radius RontSEARCH used for the cross-match.

      

    

  
    
      Table F.1. 

      Representative detection statistics for the sample.

      
        


	D [Mpc]
	SBe
 mag, arcsec−2
	Input dwarfs
	In MER catalogue
	Single parent ID
	Single or multiple parent ID(s)
	Detected by eye



	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)





	10
	25–26
	67 (100 %)
	33 (49 %)
	35 (52 %)
	51 (76 %)
	67 (100 %)



	20
	24–25
	85 (100 %)
	45 (53 %)
	61 (72 %)
	73 (86 %)
	85 (100 %)



	70
	25–26
	54 (100 %)
	16 (30 %)
	23 (43 %)
	33 (61 %)
	43 (80 %)



	100
	25–26
	50 (100 %)
	14 (28 %)
	15 (30 %)
	19 (38 %)
	23 (46 %)





      

      
Notes. For each distance D (column 1, given in Mpc), we extract the SBe bin with the highest number of dwarfs (column 2, given in mag, arcsec−2). Columns (3) indicates the number of injected dwarfs. The remaining columns are the number of dwarfs that are (4) present in the final MER catalogue as one single object, (5) present in the final MER catalogue as one or several objects sharing the same parent ID, (6) present in the final MER catalogue as one or several objects sharing or not the same parent ID(s), and (7) visually detected, whether or not they are present in the final MER catalogue. As a result, columns (4) to (6) are cumulative. Columns (3) to (7) are given in number and in percent of the injected dwarfs in the corresponding surface brightness bin.



    

  
    
      Table F.2. 

      Similar to Table F.1, but with bins in Re (in arcsec) rather than in SBe.

      
        


	D
	Re bin
	Input dwarfs
	In MER catalogue
	Single parent ID
	Single or multiple parent ID(s)
	Detected by eye



	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)





	10
	2.5–5
	70 (100 %)
	30 (43 %)
	39 (56 %)
	51 (73 %)
	61 (87 %)



	20
	2.5–7.5
	136 (100 %)
	48 (35 %)
	66 (49 %)
	100 (74 %)
	129 (95 %)



	70
	0–2.5
	140 (100 %)
	30 (21 %)
	39 (28 %)
	53 (38 %)
	66 (47 %)



	100
	0–2.5
	123 (100 %)
	15 (12 %)
	21 (17 %)
	29 (24 %)
	37 (30 %)





      

    

  
    
      Fig. G.1. 

      
        [image: Fig. G.1. Refer to the following caption and surrounding text.]
      

      
        Input Re as a function of the input total magnitude in IE (left panel) and the corresponding histogram of the input SBe (right panel), colour-coded according to their detection or non-detection by eye in the three types of products: NOBG, VIS BGSUB, and the final MER mosaic subtracted by VIS and MER backgrounds. Only the non-nucleated dwarfs, at all distances, have been used in this analysis. We labelled the number of dwarfs that are visually detected in each SBe bin. The dashed rectangle shows examples of objects that were detected differently with the various background treatments.

      

    

  
    
      Fig. G.2. 

      
        [image: Fig. G.2. Refer to the following caption and surrounding text.]
      

      
        Identical to Fig. G.1, but for nucleated dwarf galaxies.

      

    

  OEBPS/aa57270-25-fig9_small.jpg





OEBPS/aa57270-25-eq4.gif





OEBPS/aa57270-25-eq5.gif





OEBPS/aa57270-25-fig14_small.jpg









OEBPS/aa57270-25-fig5_small.jpg





OEBPS/aa57270-25-eq1.gif





OEBPS/aa57270-25-fig2_small.jpg





OEBPS/aa57270-25-eq2.gif





OEBPS/aa57270-25-eq3.gif





OEBPS/aa57270-25-fig17_small.jpg
LLLL
A





OEBPS/aa57270-25-fig13_small.jpg





OEBPS/aa57270-25-fig8_small.jpg





OEBPS/aa57270-25-fig1.jpg
R. [kpc|

—15

10110210





OEBPS/aa57270-25-fig2.jpg
gal

M,





OEBPS/aa57270-25-fig3.jpg
Model






OEBPS/aa57270-25-fig4.jpg
In MER catalogue (Nsgaren = 1) 7

Negaren > 1, same parent 1D
Nigaren > 1, different parent IDs ]
Detected by eye
Undetected

s
&
3

Number
=
3

32 20
Tnput R, [ai






OEBPS/aa57270-25-fig5.jpg
Input R. [arcsec|

w
o

[\
ot

[\
o

—_
ot

[y
o

A In the MER catalogue
» Not detected by MER, detected by eye
o Undetected
------ SB. isocontours
\‘ 30

o= .!5-.3!' DR 3QARY 8D -
20.0 22.5 25.0 27.5 30.0
Input I






OEBPS/aa57270-25-fig6.jpg





OEBPS/aa57270-25-fig7.jpg





OEBPS/aa57270-25-fig8.jpg
Number

120

100

80

60

40

20

24 26 28
Input SB. [mag arcsec™2]

30

32





OEBPS/aa57270-25-fig10_small.jpg





OEBPS/aa57270-25-fig9.jpg
JOQUINLN

]

mag arcsec™ 2

[

e

Input SB





OEBPS/aa57270-25-fig1_small.jpg





OEBPS/aa57270-25-fig16_small.jpg





OEBPS/dash.png





OEBPS/aa57270-25-fig19_small.jpg
rrf

i





OEBPS/aa57270-25-fig12_small.jpg





OEBPS/aa57270-25-fig4_small.jpg





OEBPS/aa57270-25-fig7_small.jpg





OEBPS/aa57270-25-fig3_small.jpg





OEBPS/aa57270-25-fig10.jpg
Alg

10

AIE = IE,MER - IE,INPUT

20 30 40
Input R. [arcsec]

100
Count





OEBPS/aa57270-25-fig18_small.jpg
444
/4





OEBPS/aa57270-25-fig12.jpg





OEBPS/aa57270-25-fig11.jpg
Comparison of the VIS5 BGSUB mosaic with the NOBG mosaic

20
% . . s ©  Detected by eye

e, " 15 . ©  Undetected by eye

ok o o . 10 b —— No magnitude difference

0 10 20
Input R, [ar

10 0 10 20 30 10
Input R, [arcsec






OEBPS/aa57270-25-fig14.jpg
Input SB, [mag arcsec™?]

32
H

28

-

-
-

26

EBeoecc]
EccHEEN

)
T

25 ]
72f 92 [ 100 f[ 70 |f 100 | 100 ---.

G2 0 ) O A A
woluwol ool [ ] [ P L[| [ ]
L pepel T

NEEEEEEEEEEEEEEEEEE
0

5 10 15 20 25 30 35 40 45
Input R, [arcsec]

0 20 40 60 80 100
Detection rate (%)

=
ot
-
w
=
ot

24

22





OEBPS/aa57270-25-fig13.jpg





OEBPS/aa57270-25-fig16.jpg
Number

Number

200

150

100

50

20

300

250

200

150

100

50

22

24 26 28 30
Input SB, [mag arcsec™?]

[ In MER catalogue (Nggarcs = 1)
B Neparen > 1, same parent ID
[ Other injected dwarfs

20 30 40
Input R. [arcsec]





OEBPS/aa57270-25-fig15.jpg
Number

102

10!

10°
22.5 23.0 23.5 24.0 24.5 25.0 25.5

Input {u;) [mag arcsec 2]

[ Detected by eye

I In MER catalogue (Nsgapcs = 1)
[ Undetected

B Nepapen > 1, same parent ID
B Ngparen > 1, different parent IDs





OEBPS/aa57270-25-fig11_small.jpg





OEBPS/aa57270-25-fig18.jpg
®  Detected by eye NOBG mosaic ]
©  Undetected by eye |
1 z
1 =
9 o |
. VIS BGSUB mosaic |
2
N ]
< ot 1l 2
H] N o z
Z B
= 10F J
[0 S— 9 o
. Final MER mosaic |
i ey 1 s
. H 2
=20t 1 2
°
ok ‘m—uq o o o
150 175 200 225 250 27.5 300 325 26

Input I, Input SB. [mag a





OEBPS/aa57270-25-fig15_small.jpg





OEBPS/aa57270-25-fig17.jpg
Number

Number

Number

Number

70

60

80

60

40

20

Distance of the dwa

10 Mpe

Distance of the dwarfs: 20 Mpc

30
20

10

Distance of the dwarfs: 70 Mpc

148
120
100
50
60
40

20

+

Distance of the dwarfs: 100 Mpc

Distance of the dwarfs: 10 Mpc

Distance of the dwarfs: 20 Mpc

Distance of the dwarfs: 70 Mpc

0 +
120

100

80

60

40

20

Distance of the dwarfs: 100 Mpc

24 26 30
Input SB, [mag arc

[ In MER catalogue (Negapen = 1) BB Nigaper > 1, different parent 1Ds
w > 1, same parent ID 3 Detected by eye

. N

10 20

Tnput R, [arc
3 Undetected

30 40






OEBPS/aa57270-25-fig19.jpg
®  Detected by eye NOBG mosaic
©  Undetected by eye |

Number

4 o1
VIS BGSUB mosaic
2
. ]
< ol ] Z
s 20 Z
£ 10} 1
ok ¢ o
Final MER mosaic
< oL 1 2
= 20 =z

" ﬁi * i
L ® o q o 4

150 175 200 225 250 275 300 325 24 26

Input I, Input SB. [mag a






OEBPS/aa57270-25-fig6_small.jpg





