Fig. 2. a) Left: The galaxyNGC 672.b) Right: The galaxyNGC 672 with simulatedstarsadded.The simulatedstarsare marked with dark
rings. Thesmallareainsidethedarkframeis shavn magnifiedin Figure3.

Fig. 3. a)Left: Thesmallareaof NGC672insidethedarkframein Figure2 magnified4 times.Theareacontains3 simulatedandl obseredstar
b) Center:Theresultingbackgroundmagewhenthestarsin (a) aremeasured@ndsubtractedisingPOLYFIT. A fitting radiusof 1.5 - FWHM
of the starsanda polynomialdegreeof 2 wereused.Only somefaint residualscanbe seenc) Right: The sameareaasin (a) and(b) without
simulatedstarsfor comparison.



Fig. 4. a) Left: ThegalaxyNGC 1637.b) Right: The galaxyNGC 1637with simulatedstarsadded.The simulatedstarsaremarked with dark
rings. Thesmallareainsidethedarkframeis shawvn magnifiedin Figure5.

Fig. 5. a) Left: The small areaof NGC 1637 inside the dark frame in Figure 4 magnified4 times. The areacontains5 simulatedand 3
obseredstars.b) Center:Theresultingbackgroundmagewhenthe starsin (a) aremeasuredndsubtractedisingPOLYFIT. A fitting radius
of 1.5 - FWHM of the starsanda polynomialdegreeof 2 wereused.Only somefaintresidualscanbe seenc) Right: The sameareaasin (a)
and(b) without simulatedstarsfor comparison.



Fig. 6. a) Left: The galaxyNGC 925.b) Right: The galaxyNGC 925 with simulatedstarsadded.The simulatedstarsare marked with dark
rings. They look faintdueto thelarge FWHM of the PSE The smallareainsidethe dark frameis shavn magnifiedin Figure?.

Fig. 7. a) Left: The small areaof NGC 925 inside the dark framein Figure 6 magnified2.7 times. The areacontains5 simulatedand 2
obsered stars.b) Center:Theresultingbackgroundmagewhenthe starsin (a) aremeasuredndsubtractedisingPOLYFIT. A fitting radius
of 1.5 - FWHM of the starsanda polynomialdegreeof 2 wereused.Only somefaintresidualscanbe seenc) Right: The sameareaasin (a)

and(b) without simulatedstarsfor comparison.
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Fig. 8. Photometriaesultswith POLYFIT from simulatedstarsaddedto the galaxyNGC 672.a) Upperpanel:The averagemagnitudeoffsets
asfunctionof fitting radiusfor differentdegreesthebackgroundyolynomialsareshavn. Thedifferentline typescorrespondo differentdegree

of the backgroundpolynomialas shavn with the numbersby the shortlines. b) Middle panel: The standarddeviation

in magnitudeas

functionof thefitting radiusfor differentdegreesof the backgroungolynomialsareshawvn. c) Lower panel:Maximummagnitudeerrors(both
positive andnegative) asfunction of fitting radiusfor differentdegreesof the backgroungolynomialsareshavn.
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Fig. 9. Sameas Figure 8 but for the galaxy NGC 1637.Polynomialdegree0 shaw large deviationsfor ~ andthe positive maximumerror
becaus®neor afew starshave beenerroneouslymeasured.



\
0 2; a) NGC 925, mag offset ]
. )
2 L i
N | i
5 B
s ol i
E 0 — — =
%@ = Polynomial degree: e
= : | 0 1 1
02} 1 2 — — = 3 .
L " L — 4 B 5 4
\ ! \
30 40
0.3 ‘ =
- \ \ b) NGC 925, mag sigma 1
.| | \ ]
5! 0.2 ' - : ]
0.2~ \ N\ -
2oz \ N ) 7
/\\ \\\/\
v i IR . i
S i \ Ry 1
3 - AN —
CN S . P
%0 l RN - = = ?\\kﬁlff/i |
£ i T |
o | | ]
10 20 30 40
0.6
<, L i
o L ]
; L -
o 04 o
o - ]
5 0.2 ]
:;) = -
a L ]
g  0f ]
£ r ]
E 0.2 —
> L ]
= r ]
= 04l ]
© L ]
& - 1
—-0.6

fitting radius (pixels)

Fig. 10. SameasFigure8 but for thegalaxyNGC 925.Polynomialdegree0 and1 shav large deviationsfor  andthe positive maximumerror
becaus®neor afew starshave beenerroneouslymeasured.
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Fig. 11. Logarithmicmagnitudeerror diagramsfor simulatedstarsaddedto imagesof the galaxiesNGC 672, NGC 1637 andNGC 925 for
comparisorbetweenPOLYFIT-DAOPHOT, POLYFIT-PLUCY and POLYFIT-FINDSTARS. A fitting radiusof 1.5 - FWHM of the stellar
imageandpolynomialdegreeof 2 have beenusedfor POLYFIT. Starswith errorsabore the diagonalline arebetterfor POLYFIT. For most
starsPOLYFIT is the betterprogram.



Fig. 12. a) Upperleft: TheopenclusterNGC 7790.Thefour quadrant®f theimagearediagonallyshiftedto getmorestarsin the centerof the
image.b) Upperright: Thesamemageasin (a). The 77 starsincludedin the testaremarked with whiterings.c) Lower left: ThegalaxyNGC
1637.d) Lower right: The galaxyNGC 1637with the openclusterNGC 7790imageadded.The 77 starsincludedin the testaremarked with
white rings. The stellarimagesnsidethe white framesA-D areshavn in magnifiedscalein Figures15-18.
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Fig. 13. Logarithmicmagnitudeerror diagramsfor measuredtarsin the combinedopencluster(NGC 7790)plus galaxy(NGC 1637)image.
The areasof the circlesare proportionalto the intensitiesof the stars.A fitting radiusof 1.5 - FWHM of the stellarimageand polynomial
degreeof 2 givesthebestresultfor POLYFIT. This resultis comparedvith resultsfrom POLYFIT degreel, 3 and4 (diagrams, c ande) and
resultsfrom DAOPHOT, PLUCY andFINDSTARS (diagramsb, d andf). Not all 77 starswerefoundwith theautomatiqgorograms<DAOPHOT
(61 stars)andFINDSTARS (70 stars).Theresultsfor POLYFIT with polynomialdegree2 and3 areequallygoodfor moststars.Thisis dueto
thepair effectdescribedn Section6.1.1.
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Fig. 14. Magnitudeoffsetsandstandardieviationsfor thethreemeasurementsf eachstarin thecombinedpenclusterNGC 7790)plusgalaxy
(NGC 1637)images.Resultsfrom 59 stars(of total 77) that arefound alsowith both the automaticprogramsDAOPHOT andFINDSTARS
arepresentedPOLYFIT wasthe bestprogramfor moststars A fitting radiusof 1.5 - FWHM of the stellarimageandpolynomialdegreeof 2
wasusedfor this program.Magnitude 5 correspondso anintensityof approximatelylO000ADU. Fromabove: a) POLYFIT (degree2). b)
DAOPHUQI. ¢) PLUCY. d) FINDSTARS.



Fig. 15. FrameA in Figure12 d. All the threedifferentopenclusterplus galaxyimagesareshavn (row 1-3).In this figure residualimage
meansthe galaxy plus the openclusterimageminusthe measuredtarandthe galaxyimage.Countedfrom the left, the first columnshavs
the small openclusterplus galaxy frame (including the measuredstar). The secondcolumn shavs the true galaxy backgroundwithout the
openclusterstar Thethird columnrepresentshe residualimageobtainedby POLYFIT (degree2). Thefourth columnrepresentshe residual
imagesobtainedby DAOPHAQT. Thefifth columnshavs theresidualimagesobtainedwith FINDSTARS. Finally the sixth columnshaws the
residualimagesobtainedby PLUCY. Theseresidualimagesook noisy dueto thefactthatthe programsmootheshe backgroundmageusing

aGaussiarilter.

Fig. 16. SameasFigure 15 but for frameB in Figurel12d.



Fig. 17. SameasFigure 15 but for frameC in Figurel12d.

Fig. 18. SameasFigure 15 but for frameD in Figure12d.



