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Comets are large objects primarily made up of dust Plotting the data: Calculating the mass of an outburst: 1Ap<p(9)0 dn
and gas that orbit around the Sun. | studied Comet « We graphed the magnitude versus heliocentric « We opened the October 5th, 2023, image in the g F, = f T2 Sv%da
12P/Pons-Brooks. This comet is known for having distance in three filters. zg: green, zr. red, zi: filter and created an aperture around the comet A0 . o

‘ ' ' : : : : : : quation 2: Where E, is the spectral irradiance of the comet, 4, is the albedo o
Mmassive outbursts, which is when a comet becomes infrared which did not line up as seen in Figure 1. and a secondary aperture of the background, seen 2 dust arain, e(8) is the phase angle, o is the cross-sectional area, A is the
drastically brighter. The outbursts can be in Figure 3. observer-comet distance, S, is the solar spectral irradiance at the dust grain, a,
unpredictable iNn cause and duration. There are 12 - : ;hhaanndd '. is.the size of the Ii;gest du§t grain.(T cm),ag is.the §ize of the smallest-dust
Many theories as to vvhy these outbursts happen, band ; | | gram(Ome),amdalsthe differential size distribution of the comet given by
but we don't always know the causes. Through this ° . * We then used Equation 1 to find the apparent dn s
semester, we studied the mass of the outbursts and o ' i magnituge of the comet in that image. —-=Ca™”
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the |Ight curve of this comet to learn information _— 1 ai%e . m = —2.5 loglo(sum _ background) + magzp Equation 3: Where — is the differential size d|.str|but|.on of the comeF,CBa
about the OUthI’StS. = "l."""':-" constant calculated on each date, and a is the size of a dust grain.

E o = - Eq. 1. Where m is the apparent magnitude, sum is the total pixel count aj
= -'._l‘:_-"' INn the comet aperture, background is the average background value N dnd
. 18 4 - per pixel, and magzp is the photometric zero-point extracted from — ——ada
Introduction e e e S04, J da
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Comet's Tail: 0 ! . ) « We found the magnitude on October 5t 2023 Equation 4 Where N is the number of dust grains in the Comet’soutburst,%is
’ 201 = = ° ° ' . . the differential size distribution of the comet given by Eqg. 3, a; is the size of the
. During their path around the Sun, at the point . ._'-.;.;'_' > Using an lmage .Iﬂ the green filter: 13.158 mag. We largest dust grain (1cm), and a, is the size of the smallest dust grain (0.1 um).
closest to the Sun, comets emit a tail that consists o #0a 0 F can use this to find the mass of the outburst. a;
. T T T T T dn
of the same dust and gas that the comet s 7 6 5 4 3 A= | o(a)— da
Composed O]C Heliocentric distance (au) da
: g

Fig. 1 Graph of magnitude versus Heliocentric distance where filtercode

21 is red squares, zg is green squares, and zi is orange squares. Equation 5: Where A is the cross-sectional area of the comet, g is the cross-

sectional area of each grain, % Is the differential size distribution of the comet

given by EqQ. 3, a; is the size of the largest dust grain (1 cm), and a, is the size of
the smallest dust grain (0.1 um).

 The heat from the Sun vaporizes some of the
comet’'s materials, and some of the ice from the

Correct the offset zg and zr values:

comet sublimates. Dust particles that were * We created a loop that went through every data ay
oreviously trapped in the ice are released and point. If the points were within twelve hours of M = f DV(a)d—nda
emit a tail (Temming, 2014). each other, we averaged them to get an average da
: : : a
29, 2T, and zi magnltude for each ﬂlght. Equation 6: Where M is the mass gfthe comet's outburst, D is the density of
Comet I2P: the dust grains, V is the volume of the dust grains, % Is the differential size
* |t has a period of roughly /1.5 years and was last e We subtracted these values from the initial distribution of the comet given by Eq. 3, a, is the size of the largest dust grain

(1cm), and ay is the size of the smallest dust grain (0.1 um).

Conclusion

closest to the Sun on April 21, 2024. Its nucleus is

| | | Magnitudes gets us corrected value for each
a maximum of 17 + 6 km in radius (Ye, 2020).

night in the r and g filters. G minus r offset: 0.39
mMag. R minus | offset: 0.12 mag.

e This information can be used to understand the
scale of these outbursts.

Throughout the semester, we calculated the mass of
the outburst of this comet on July 21st, 2023, and

October 5th 2023, - We the replotted the original points with the SR SRR a
corrected magn|tUde values as seen in |:|gure 2. St RTINS ‘ At s ' s "“ e Based on the Mmass, we can create theories for
Data = Fband : Fig. 3 The comet aperture and background aperture used on the October Why F)UijUI'StS hap.pen and compare the mass to
7 = gband ! : 5th, 2023 image in the green (g filter. predictions from different models.
« Zwicky Transient Facility or ZTF is an Image band -
Database that uses an extremely wide field of 14 - : _' ACknowledgementS
view camera to capture images of the northern : . .’t - .
night sky (Bellm, 2022). - 1 T ) October . Tha.nks to Dr. Kel_ley for guiding me through this
2 16 - e July 21 cth oroject and helping me to grow my Astronomy,
» ZTF also contains data on various objects like = ‘l.'ij =vale 588 %105 | 117 x 106 | Eq.2.3 Physics, and Math application skills.
Comet 12P which was used to create a lightcurve 18 - L | L o
that helped us study the Comet. I =" Number of Not o 4 References
« § . 1.41 x 104 .
| | 20 - o o oL, Dust Grains Calculated
« The images taken were opened In DS9, and ) ;..-.-,i-l- c
aperture photometry was completed to find the - T Srosrs,- | 9 .2 Not g 5
brightness. 7 6 5 4 3 =Clelie 185X 10" m™ | g jateq | B9
Heliocentric distance (au) Area
: : Fig. 2 Graph of corrected magnitude versus Heliocentric distance
¢ ThlS bﬂghtness data WaS Used tO Ca|CU|ate the where filtercode zr is red squares, zg IS green squares, and zi is Mass Ofthe 518 > 109kg 9.75 X 108
mass of the outbursts on the two nights. orange squares. Outburst ' kg £qQ. 6
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