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Abstract Swift Telescope

Swift Is a multi-wavelength observatorydedicatedto detecting
gammaray bursts Swift has three instruments Burst Alert
Telescope(BAT), X-ray Telescope(XRT), UV/Optical Telescope
(UVOT). The instrumentthat this data is from is the UVOT
iInstrument As describedin Roming et al. (2005, this instrument
observesobjectsin six filters. Three of thesefilters are in optical
wavelengthgu, b, v), andthreearein ultraviolet(w2, m2, wl).

Type la supernova€SNe la) are often called standardacandles,
since the explosionsof thesewhite dwarf stars have similar
magnitudesn optical light. Becauseof this, they are usedto
measureosmologicabistancesThis projectwasa photometric
studyin which we analyzedhe light curvesof manySNela in
the ultraviolet rangeof wavelengthsUsing Swift Ultra Violet
Optical TelescopgUVOT) data,we were ableto comparethe
light curves and create a template of these supernovae's
magnitudesn six ultraviolet and optical filters. To do this, we
took severalaverageof their magnitudesover different times
from the peakmagnitude andthenfit the templatebackto the
individual light curvesto showhow variedthe light curvesare
By doingthis, we areableto gaininsighton the validity of our
use of SNe la as standardcandles for measuring cosmic
distances and how much variation there is at different
wavelengths
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Introduction

By observingsupernovaeastronomersare able to gain a better
understandingpf how our universeworks SNe la are particularly
useful for this, since they have a high optical luminosity which
correlatesclosely with the optical light curve shapeand color.
Becauseof this, SNe la are called standardcandles,or a type of
objectwhoseluminosity and observedorightnesscan be compared
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Figure 3. Model showing the Swift Telescope and all of its instrumentation.
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Each of these filters are for observing in different ranges of
Wavelengths In Figure 4, you can see that thesefilters cover a Figure 5. Six graphs showing the light curves of each filter lined up by the brightest point on each

curve. The black dots show a template for each filter.

A&M UNIVERSITY

to computedistances The standardway to characterizeéSNe la Is \C/IV':\%?;; r;}nsgtg (\)/f Cvgsgﬁfnt%t:irrogstlgmzhigﬁ:}’:{;ggﬂg}i ISnm(?r”deeSrt List of S
through spectroscopyGenerally, SNe la will ‘have strong Si | from sm%llestwavelen tﬁfilter t% largest, the filters are uvw2 O PEMLVAS
absorptionlines, and an absenceof a hydrogenabsorptionline. o, il U by J gest, ’ We havelookedatarangeof Typela Supernovad¢rom Brown et
However,asmoreSNearediscoveredphotometricobservationgre ’ It al. (2017. The table below providesa list of the supernovae
more readily available than spectroscopicobservations This is which were analyzed,their host galaxies,and in which filters
purely due to a lack of telescopeswith available spectrometers theywereplotted(denoteddy anx).
Instead moreastronomersre startingto classify SNeby their light Supernova Host Galaxy w2 [m2{wl| u| b |V
curves Typically, SNela will reacha peakbrightnessandthenit SN2015F NGC 2442 X | X | X | X | X|X
il decli = | that in the diff t light SN2013gy NGC 1418 X X | X | X
will decline For example,you can seethat in the different lig SN2013gs UGG 5066 T T
curvesof SN2013-. SN2013ex NGC 1954 X | X
NAO! SN2013eu UGC 5609 X | X X | X
: m SN2013cs ESO 57617 X | X | X | X
- “ SN2012ht NGC 3447 X | X | x| X | X
3 SN2012hr Anon. X | x X X
7 SN2011im NGC 7364 X | X | X [ X | X [X
SN201lia MGC +1122-23 X X X
Y 17 SN2011by NGC 3972 X | X | X X | X
sl SN2011ao0 |IC 2973 X X X | X
SN2011B NGC 2655 X X X | X
. SN2010kg NGC 1633 X | X | x| x| x|Xx
20| SN2010gp NGC 6240 X X | X | X X
' LL) . | | | | | SN2010gn Anon. X X | x| x| x| X
' ‘ >7100 T dified e D >7140 Figure 4. Graph showing which wavelengths each filter covers. SN2010ev NGC 3244 X | X | x| x| x| x
ol . Figure 1. Light curves in six filters of SN2015F. _ SN2009cz NGC 2789 X X | X | X | X | X
t-— In order to create these light curves, we first have to do the AnaIyS|s Ssgzzgggg mgg g;gg X | X | X | X | X|X
: - . . V X X X X X X
photometrytor eachsupernovaAfter doing the photometryand We graphedeachof the light curvesof the samefilter on the same SN2008eC NGC 7469 Ty T T
creatingthe light curves,we generatea threecolor image of the display Then,we lined themup basedon the brightestobservation SN2008Q NGC 524 x | x | x| x
supernovandits hostgalaxy on eachcurve Theblackpointson eachgraphrepresenthe average SN2007co MGC +0543-16 X_| X X | x| X
| | magnitudefor eachday from 10 days beforethe peakto 20 days gmggggz}c %%%5159814 VI SV R moun e
afterthe peak Th_esepqints give us anideaof how closelyrelated SN2006dm MGC -01-60-21 x| x x | x | x
eachof themarein variousfilters. From thesegraphsin Figure5, SN2005df NGC 1559 X | x | x| x | x| x
we can see that the ultraviolet filters (left column) have more SN2005c MCG -01-39-3 X | X X | X | X
scatter,andt_he opticalfilters (right column)haveayghterflt. From References
the black points,we wereableto createa templatelight curve ThIS Brown, P.J. et al. 2017, The Astrophysical Journal, 836, 232
templateallows us to checkeachindividual light ¢ u r wagiatien Gehrels N. et al. 2004, The Astrophysical Journal, 611, 1005
from theaverageTheMilne etal. (2010 papercreatedemplatesn GoldhaberG. et al. 2001, The Astrophysical Journal, 558, 359
the uvwl anduvw? filters, but did not haveenoughobservationsn Milne, P.A. etal. 2010, The Astrophysical Journal, 721, 1627

Poole, T. et al. 2008, Monthly Notices of the Royal Astronomical Society, 383,
Roming, P.W.A. et al. 2005, Space Science Reviews, 120, 95

theuvm2 filter.

Figure 2. Threeolor image of SN2015F and its host galaxy NGC 2442.
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