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Background

Since 2018, we have been attempting to make a mathematical model for
the intensity of the extragalactic background light (EBL). The EBL reaches
our telescopes by traveling vast lengths through space, and dust. Our
objective has been to create a model for the intensity of the EBL with and
without dust to predict the impact of dust on EBL light.

We use standard relativistic cosmology, and build our models by
assuming there are galaxies with a number density n(z) that emit
blackbody radiation across all wavelengths at a specific redshift, F(4,,z) in
nW /m?3. Eq. 1 describes our mathematical model without dust.
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Not Enough Light

As our research progressed, so did new observations of EBL photons;
we discovered that our model predicts much less light than observations
indicate. This can be seen in Fig. 1 below. This summer we have been
working on our assumptions about the distribution of galaxies at each
redshift; our previous code developed with four luminosity density
functions from Nagamine et al. [2] simply does not provide enough light to
satisfy observational data. We believe that the density of galaxies per
redshift is higher than Nagamine predicts; more galaxies per redshift will
produce more light, allowing our model to match the observed luminosity
of the EBL.
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Note: This poster is nowhere near an exhaustive description of our research - if you’d like to know more
please email me at mjenni4@students.towson.edu!

New Luminosity Density Functions
To correct our model, we use a skewed Gaussian distribution for
luminosity density, as shown in Eq. 2. y, g, @ and C are coefficients used to
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manipulate the model’s shape. Erfc is the complementary error function, and
our model is constrained the luminosity at redshift zero. We determined that
the ideal luminosity density evolution would increase rapidly between
redshifts 0 and 2, and slowly decay past redshift 2; using our coefficients, we
are able to define such a function.

Dusty EBL

Implementing dust into our EBL equation, we have Eq. 3. t7(1,,2) is a
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dimensionless function for the absorption of light due to dust in the
extragalactic medium (EGM). For simplicity, we assume dust is uniformly
distributed throughout the EGM, and has light absorption properties as
defined by [3]. Using our optimized luminosity density function along with
dust, we found that dust causes a 9.58% decrease in the intensity of the EBL
at visible wavelengths, as shown below in Fig. 2.
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Fig. 2: Bolometric luminosity of EBL with and without dust. Notice Thanks!
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