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Fig. 2. a) Left: ThegalaxyNGC 672.b) Right: ThegalaxyNGC 672 with simulatedstarsadded.Thesimulatedstarsaremarked with dark
rings.Thesmallareainsidethedarkframeis shown magnifiedin Figure3.

Fig. 3. a)Left: Thesmallareaof NGC672insidethedarkframein Figure2 magnified4 times.Theareacontains3simulatedand1 observedstar.
b) Center:Theresultingbackgroundimagewhenthestarsin (a)aremeasuredandsubtractedusingPOLYFIT. A fitting radiusof

��� �����	��
�
of thestarsanda polynomialdegreeof 2 wereused.Only somefaint residualscanbeseen.c) Right: Thesameareaasin (a) and(b) without
simulatedstarsfor comparison.
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Fig. 4. a) Left: ThegalaxyNGC 1637.b) Right: ThegalaxyNGC 1637with simulatedstarsadded.Thesimulatedstarsaremarkedwith dark
rings.Thesmallareainsidethedarkframeis shown magnifiedin Figure5.

Fig. 5. a) Left: The small areaof NGC 1637 inside the dark frame in Figure 4 magnified4 times. The areacontains5 simulatedand 3
observedstars.b) Center:Theresultingbackgroundimagewhenthestarsin (a) aremeasuredandsubtractedusingPOLYFIT. A fitting radius
of
��� �����	��
��

of thestarsanda polynomialdegreeof 2 wereused.Only somefaint residualscanbeseen.c) Right: Thesameareaasin (a)
and(b) without simulatedstarsfor comparison.
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Fig. 6. a) Left: ThegalaxyNGC 925.b) Right: ThegalaxyNGC 925 with simulatedstarsadded.Thesimulatedstarsaremarked with dark
rings.They look faintdueto thelargeFWHM of thePSF. Thesmallareainsidethedarkframeis shown magnifiedin Figure7.

Fig. 7. a) Left: The small areaof NGC 925 inside the dark frame in Figure 6 magnified2.7 times.The areacontains5 simulatedand 2
observedstars.b) Center:Theresultingbackgroundimagewhenthestarsin (a) aremeasuredandsubtractedusingPOLYFIT. A fitting radius
of
��� �����	��
��

of thestarsanda polynomialdegreeof 2 wereused.Only somefaint residualscanbeseen.c) Right: Thesameareaasin (a)
and(b) without simulatedstarsfor comparison.
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Fig. 8. Photometricresultswith POLYFIT from simulatedstarsaddedto thegalaxyNGC 672.a) Upperpanel:Theaveragemagnitudeoffsets
asfunctionof fitting radiusfor differentdegreesthebackgroundpolynomialsareshown. Thedifferentline typescorrespondto differentdegree
of the backgroundpolynomialasshown with the numbersby the short lines. b) Middle panel:The standarddeviation ���	� in magnitudeas
functionof thefitting radiusfor differentdegreesof thebackgroundpolynomialsareshown. c) Lowerpanel:Maximummagnitudeerrors(both
positive andnegative) asfunctionof fitting radiusfor differentdegreesof thebackgroundpolynomialsareshown.
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Fig. 9. SameasFigure8 but for the galaxyNGC 1637.Polynomialdegree0 show large deviations for � andthe positive maximumerror
becauseoneor a few starshave beenerroneouslymeasured.
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Fig. 10. SameasFigure8 but for thegalaxyNGC925.Polynomialdegree0 and1 show largedeviationsfor � andthepositive maximumerror
becauseoneor a few starshave beenerroneouslymeasured.
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Fig. 11. Logarithmicmagnitudeerrordiagramsfor simulatedstarsaddedto imagesof the galaxiesNGC 672,NGC 1637andNGC 925 for
comparisonbetweenPOLYFIT–DAOPHOT, POLYFIT–PLUCY andPOLYFIT–FINDSTARS.A fitting radiusof

��� �����	��
�
of thestellar

imageandpolynomialdegreeof 2 have beenusedfor POLYFIT. Starswith errorsabove thediagonalline arebetterfor POLYFIT. For most
starsPOLYFIT is thebetterprogram.
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Fig. 12. a)Upperleft: TheopenclusterNGC7790.Thefour quadrantsof theimagearediagonallyshiftedto getmorestarsin thecenterof the
image.b) Upperright: Thesameimageasin (a).The77starsincludedin thetestaremarkedwith white rings.c) Lower left: ThegalaxyNGC
1637.d) Lower right: ThegalaxyNGC 1637with theopenclusterNGC 7790imageadded.The77 starsincludedin thetestaremarkedwith
white rings.Thestellarimagesinsidethewhite framesA–D areshown in magnifiedscalein Figures15–18.



16

Fig. 13. Logarithmicmagnitudeerrordiagramsfor measuredstarsin thecombinedopencluster(NGC 7790)plusgalaxy(NGC 1637)image.
The areasof the circlesareproportionalto the intensitiesof the stars.A fitting radiusof

��� �����	��
�
of the stellarimageandpolynomial

degreeof 2 givesthebestresultfor POLYFIT. This resultis comparedwith resultsfrom POLYFIT degree1, 3 and4 (diagramsa,c ande) and
resultsfrom DAOPHOT, PLUCY andFINDSTARS(diagramsb, d andf). Not all 77starswerefoundwith theautomaticprogramsDAOPHOT
(61stars)andFINDSTARS(70stars).Theresultsfor POLYFIT with polynomialdegree2 and3 areequallygoodfor moststars.This is dueto
thepair effect describedin Section6.1.1.
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Fig. 14. Magnitudeoffsetsandstandarddeviationsfor thethreemeasurementsof eachstarin thecombinedopencluster(NGC7790)plusgalaxy
(NGC 1637)images.Resultsfrom 59 stars(of total 77) thatarefound alsowith both theautomaticprogramsDAOPHOT andFINDSTARS
arepresented.POLYFIT wasthebestprogramfor moststars.A fitting radiusof

��� ����	��
�
of thestellarimageandpolynomialdegreeof 2

wasusedfor this program.Magnitude � � correspondsto anintensityof approximately10000ADU. Fromabove: a) POLYFIT (degree2). b)
DAOPHOT. c) PLUCY. d) FINDSTARS.
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Fig. 15. FrameA in Figure12 d. All the threedifferentopenclusterplus galaxyimagesareshown (row 1–3). In this figure residualimage
meansthe galaxyplus the openclusterimageminusthe measuredstarandthe galaxyimage.Countedfrom the left, thefirst columnshows
the small openclusterplus galaxyframe(including the measuredstar).The secondcolumnshows the true galaxybackgroundwithout the
openclusterstar. Thethird columnrepresentstheresidualimageobtainedby POLYFIT (degree2). Thefourth columnrepresentstheresidual
imagesobtainedby DAOPHOT. Thefifth columnshows theresidualimagesobtainedwith FINDSTARS.Finally thesixth columnshows the
residualimagesobtainedby PLUCY. Theseresidualimageslook noisydueto thefactthattheprogramsmoothesthebackgroundimageusing
a Gaussianfilter.

Fig. 16. SameasFigure15but for frameB in Figure12d.
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Fig. 17. SameasFigure15but for frameC in Figure12d.

Fig. 18. SameasFigure15but for frameD in Figure12d.


