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ABSTRACT
KIC 8462852 is a star of interest due to it’s unusual flux

phenomena. Although there is now a better understanding of
the star’s photometric fluctuations, the star has yet to be fully
characterized. Our research focuses on determining the chemical
composition of KIC 8462852. Here we present our analysis of
medium-resolution spectra obtained with the 3.5 meter WIYN
telescope and HYDRA spectrograph in single-object mode to
determine the star’s chemical abundance. We have used the MOOG
spectral analysis software and KURUCZ model atmospheres to
determine abundances via spectral synthesis. Of the elements
analyzed, the abundances of iron, nickel, and silicon are comparable
to that of the sun. The only outlier is calcium which was found to be
more enhanced in this star than that of the sun.

1 BACKGROUND
In March of 2009, NASA launched the Kepler spacecraft, with
the aim of discovering stars that host Earth-like planets in the
Cygnus/Lyra field. Over 150,000 stars were observed; amongst
those stars was KIC 8462852, found by the Planet Hunters project
volunteers (Boyajian et al., 2016). KIC 8462852 was unlike any
other star discovered, as it had multiple, unusual dips in its flux over
short periods of time (from about 1 percent to more than 20 percent)
(Boyajian et al., 2016). Aside from these strange fluctuations in
the star’s light curves, KIC 8462852 appears normal: the surface
temperature is 6750 K, with no emission lines or infrared excess
(Schaefer, 2016). Were it not for the unusual and aperiodic dips in
brightness, KIC 8462852 would be a standard F3 V star.

Many hypothetical scenarios were created to potentially
understand these aperiodic light fluctations, from the possibility of
KIC 8462852 having Be star activity to collisions within an unseen
asteroid belt orbiting around the star. The most probable hypothesis
is numerous dust clumps with highly elliptical orbits tranversing
through the star’s system (Boyajian et al., 2016).

2 METHODS OF ANALYSIS
The spectrum used to measure the chemical abundances of
KIC 8462852 was a combination of spectra obtained with the
3.5m WIYN telescope and HYDRA spectrograph in single-object
mode. The spectrum was synthesized using MOOG (Sneden, 1973).
The stellar parameters from the Planet Hunters project (Boyajian et
al., 2016) were adopted to create a model atmosphere, interpolated
from KURUCZ model atmospheres using MSPAWN, a linear
interpolation program.

The MOOG spectral analysis program was used to display the
spectrum, adopting a radial velocity shift of 84 ms−1 as reported

by the Planet Hunters project (Boyajian et al., 2016). Synthetic
spectra of varying chemical abundances were created and compared
to the same chemical features identified in the observed spectrum.
The test abundances were altered until a best fit synthetic spectrum
was found for measurable abundance. Table 1 displays the general
characteristics of KIC 8462852. The low resolution data that were
obtained for this star yielded only six elements capable of being
measured, as shown in Table 2.

KIC 846252 Properties Source

Teff (K) 6750 ± 140 (Boyajian et al., 2016)
log(g) (cgs) 4.0 ± 0.2 (Boyajian et al., 2016)
vsin i (kms−1) 84 ± 4 (Boyajian et al., 2016)

Table 1. The general properties of KIC 8462852. These parameters were
used in creating the model atmosphere in MSPAWN.

3 RESULTS
To determine the chemical abundances of KIC 8462852, the lines
of each particular element were averaged together and compared to
the solar abundances derived in Asplund (2009) to determine the
relative abundances of each element found in the star. In analyzing
the spectra, six elements were measured. Table 2 is a compilation of
lines we were able to identify with their respective elements.

The overall iron abundance of KIC 8462852 was found to be
logN(Fe) = 7.56±0.05 (s.d.), which corresponds to [Fe/H] = 0.06
when adopting the solar iron abundance of logN(Fe) = 7.50
(Asplund, 2009).This is consistent with the value determined by
Boyajian et al. (2016) who found [Fe/H] = 0.00± 0.10. Figure 1
shows a 150 Å range sample of the spectrum, with the synthesized
spectrum (red line) set for our determined iron abundance.

The average nickel abundance was determined to be logN(Ni) =
6.13±0.10 (s.d.) and when compared to the solar nickel abundance
of logN(Ni) = 6.22, gives [Ni/H] =−0.09. The silicon abundance
of the star was averaged at logN(Si) = 7.59± 0.12, corresponding
to [Si/H] = 0.08 in comparison with the solar silicon abundance
of logN(Si) = 7.51. Calcium was the last element that we were
capable of analyzing multiple lines, with an average abundance of
logN(Ca) = 6.61±0.11 (s.d.), which corresponds to [Ca/H] = 0.27
when compared to solar calcium abundance of logN(Ca) = 6.34.
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Element Wavelength (Å) logN χ (eV) log(g f )

Iron

6102.7 7.60 4.585 -2.501
6137.1 7.60 2.198 -2.950
6231.5 7.60 11.233 -3.615
6246.7 7.55 11.051 -1.790
6253.5 7.55 11.050 -3.959
6138.0 7.55 2.454 -2.338

Nickel

6128.9 6.22 1.676 -3.330
6130.1 6.12 4.266 -0.960
6176.8 6.22 4.088 -0.260
6191.6 6.22 1.677 -2.353
6314.5 5.97 1.936 -1.770

Silicon

6142.5 7.76 5.619 -1.295
6155.5 7.51 5.620 -1.690
6237.9 7.51 5.083 -2.340
6244.4 7.61 5.616 -1.093

Calcium
6102.9 6.74 1.879 -0.890
6162.1 6.54 1.899 -0.100
6169.5 6.56 2.526 -0.478

Scandium 6245.6 3.15 1.507 -1.030

Titanium 6220.0 4.95 2.061 -2.819

Table 2. A table of all the wavelengths we were capable of measuring for
each element along with their associated excitation potentials and log(g f ).

Although scandium and titanium were also measured in
KIC 8462852, only one line for each was measured due to the low
resolution of the spectrum. For scandium, the only line measured
was at 6245.6 Å with an abundance of logN(Sc) = 3.15. The only
line measured for titanium was 6220.0 Å which gave an abundance
of logN(Ti) = 4.95. Table 3 displays each element with multiple
measured lines and their associated dex deviations. The high signal
to noise ratio made it difficult to measure other scandium and
titanium lines. With this and the abundance values being equal to the
solar scandium and titanium abundances, the dex deviations were
not calculated for these elements. Figure 2 is a zoomed in section
of the spectrum around 6137 Å, to show how the abundances were
derived. Both figures show 0.2 dex deviations greater and less than
the best fit abundances.

4 CONCLUSION
This research was a preliminary chemical abundance analysis of
KIC 8462852 in order to fully characterize the star. Based on this
analysis, KIC 8462852 contains iron, nickel, and silicon abundances
that are comparable to the accepted within the sun. For a standard
F3 V star, these values are to be expected, but due to the strange
light fluctuations that are apparent in KIC 8462852, there was a

Fig. 1. A 150 Å wide sample of our WIYN/HYDRA spectrum. The open
circles represent the observed spectrum and the red line is the synthesized
spectrum.
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Fig. 2. A zoomed in portion of the spectrum, centred at 6137 Å. The derived
Fe abundance from this line is logN(Fe) = 7.60.

Element [X/H]

Iron 0.02 ± 0.10
Nickel -0.09 ± 0.10
Silicon 0.08 ± 0.10
Calcium 0.27 ± 0.10
Scandium 0.0 ± 0.10
Titanium 0.0 ± 0.10

Table 3. The dex deviations for all identified elements.

question as to how normal the chemical abundances would be in this
star. While this analysis seems rather baseline, it does eliminate the
possibility of internal causes being the source of the star’s strange
fluctuations.

While this research focuses on the chemical abundance of
KIC 8462852 further exploration regarding this topic could be
done. In order to completely eliminate the possibility of the light
fluctuations being the cause of something occurring with the star,
we want to re-observe KIC 8462852 during different times and
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during different light dips. From there, we would remeasure the
chemical abundances. While we do not expect to see any change
in the chemical abundances while these dips are occurring, if there
were then it would seem as if there is something within the star that
is happening that could also be a cause for the light fluctuations.
Though there may be no changes of the chemical abundance, it
would allow us to be able to further characterize KIC 8462852.
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