
Introduction
By observingsupernovae,astronomersare able to gain a better

understandingof how our universeworks. SNe Ia are particularly

useful for this, since they have a high optical luminosity which

correlatesclosely with the optical light curve shapeand color.

Becauseof this, SNe Ia are called standardcandles,or a type of

objectwhoseluminosity andobservedbrightnesscanbe compared

to computedistances. The standardway to characterizeSNe Ia is

through spectroscopy. Generally, SNe Ia will have strong Si II

absorptionlines, and an absenceof a hydrogenabsorptionline.

However,asmoreSNearediscovered,photometricobservationsare

more readily available than spectroscopicobservations. This is

purely due to a lack of telescopeswith available spectrometers.

Instead,moreastronomersarestartingto classifySNeby their light

curves. Typically, SNeIa will reacha peakbrightness,andthenit

will decline. For example,you can seethat in the different light

curvesof SN2015F.

Figure 1. Light curves in six filters of SN2015F. 

In order to create these light curves, we first have to do the

photometryfor each supernova. After doing the photometryand

creatingthe light curves,we generatea three-color image of the

supernovaandits hostgalaxy.

Figure 2. Three-color image of SN2015F and its host galaxy NGC 2442.

Swift Telescope
Swift is a multi-wavelengthobservatorydedicatedto detecting

gamma-ray bursts. Swift has three instruments: Burst Alert

Telescope(BAT), X-ray Telescope(XRT), UV/Optical Telescope

(UVOT). The instrument that this data is from is the UVOT

instrument. As describedin Roming et al. (2005), this instrument

observesobjectsin six filters. Threeof thesefilters are in optical

wavelengths(u, b, v), andthreearein ultraviolet(w2, m2, w1).

Figure 3. Model showing the Swift Telescope and all of its instrumentation. 

Each of these filters are for observing in different ranges of

wavelengths. In Figure 4, you can see that thesefilters cover a

different rangeof wavelengthsfrom uvw2 covering the smallest

wavelengths,to v coveringthe largestfor this instrument. In order

from smallest wavelengthfilter to largest, the filters are uvw2,

uwm2, uvw1, u, b, v.

Figure 4. Graph showing which wavelengths each filter covers.
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Abstract
Type Ia supernovae(SNeIa) areoften calledstandardcandles,

since the explosionsof thesewhite dwarf stars have similar

magnitudesin optical light. Becauseof this, they are usedto

measurecosmologicaldistances. This projectwasa photometric

studyin which we analyzedthe light curvesof manySNeIa in

the ultraviolet rangeof wavelengths. Using Swift Ultra Violet

Optical Telescope(UVOT) data,we were able to comparethe

light curves and create a template of these supernovae's

magnitudesin six ultraviolet andoptical filters. To do this, we

took severalaveragesof their magnitudesover different times

from the peakmagnitude,andthenfit the templatebackto the

individual light curvesto showhow variedthe light curvesare.

By doing this, we areableto gain insighton thevalidity of our

use of SNe Ia as standardcandles for measuringcosmic

distances and how much variation there is at different

wavelengths.

Supernova Host Galaxy w2 m2 w1 u b v

SN2015F NGC 2442 x x x x x x

SN2013gy NGC 1418 x x x x

SN2013gs UGC 5066 x x x x

SN2013ex NGC 1954 x x

SN2013eu UGC 5609 x x x x

SN2013cs ESO 576-17 x x x x

SN2012ht NGC 3447 x x x x x

SN2012hr Anon. x x x x

SN2011im NGC 7364 x x x x x x

SN2011ia MGC +11-22-23 x x x

SN2011by NGC 3972 x x x x x

SN2011ao IC 2973 x x x x

SN2011B NGC 2655 x x x x

SN2010kg NGC 1633 x x x x x x

SN2010gp NGC 6240 x x x x x

SN2010gn Anon. x x x x x x

SN2010ev NGC 3244 x x x x x x

SN2009cz NGC 2789 x x x x x x

SN2009Y NGC 5728 x x x x x x

SN2008hv NGC 2765 x x x x x x

SN2008ec NGC 7469 x x x x x

SN2008Q NGC 524 x x x x

SN2007co MGC +05-43-16 x x x x x

SN2007af NGC 5584 x x x x

SN2006ej NGC 191 x x x x x x

SN2006dm MGC -01-60-21 x x x x x

SN2005df NGC 1559 x x x x x x

SN2005cf MCG -01-39-3 x x x x x

Figure 5. Six graphs showing the light curves of each filter lined up by the brightest point on each light 

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

List of Supernovae
We havelookedat a rangeof TypeIa Supernovaefrom Brown et

al. (2017). The table below providesa list of the supernovae

which were analyzed,their host galaxies,and in which filters

theywereplotted(denotedby anx).

Analysis
We graphedeachof the light curvesof the samefilter on the same

display. Then,we lined themup basedon the brightestobservation

on eachcurve. Theblackpointson eachgraphrepresenttheaverage

magnitudefor eachday from 10 daysbeforethe peakto 20 days

after the peak. Thesepointsgive us an ideaof how closelyrelated

eachof themare in variousfilters. From thesegraphsin Figure5,

we can see that the ultraviolet filters (left column) have more

scatter,andtheoptical filters (right column)havea tighter fit . From

theblackpoints,we wereableto createa templatelight curve. This

templateallows us to checkeachindividual light curveôsvariation

from theaverage. TheMilne et al. (2010) papercreatedtemplatesin

theuvw1 anduvw2 filters, but did not haveenoughobservationsin

theuvm2 filter.
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