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Prospectus and Timeline

Background:

While the Quark-Gluon Plasma (QGP) can be created experimentally, we cannot directly
observe the medium. However, we can still learn a great deal about the QGP by studying the
particles emitted from the medium as the QGP cools and expands. Using a hydrodynamic code
developed by Paul Romatschke (2008), we have created a computer program to model the
temperature profile of the QGP as it cools. This provides us with a physical representation of the
QGP, which allows us to better analyze its properties.

Our goal with this project is to create an accurate model of the behavior of the
temperature of the QGP. Since photons interact on an electromagnetic level, they are not
affected by the strong forces in the medium. Once photons are created within the QGP they exit
the medium without interacting and thermalizing with other particles. These photons carry a lot
of information about the inside of the medium, making them a very interesting particle to study.

I am using the output from this code to model photon emission. The photon emission
spectra can be calculated using an equation derived by Joseph Kapusta that calculates the spectra
with respect to temperature and energy. These two quantities can be measured, so this is a useful
way to model the spectra.

Goals:
The goals that my advisor and T have set out for my project are:

Implement the hydrodynamic code to smooth initial conditions to get a base model for
photon emission in the QGP. This model can be further analyzed by adding a velocity shift to
the photons emitted throughout the medium. By adding the velocity shift, a more accurate
representation of photon contributions within the medium can be analyzed.

There are also other factors that we can consider, like other forms of photon production.
Right now we are only considering the first order approximation of thermal photon production.
There is a lot of work that can be put into this project, but we are still deciding if it is worth
going forth with it.

Progress:

Currently, I am finished with the goals set out for my project. With help from my
colleagues, I was able to finish implementing the photon emission spectra with the Doppler blue
shift of the photons. The results show that there is a lot more contribution from the cooler
photons at the latest time steps because the Doppier shift boosts the outermost photons faster
than the photons in the middle of the medium.




Timeline:

May-August: Writing code to calculate photon emission spectra for blackbody and thermal
photon yield.

September-October: Working with Chuan to implement the velocity Doppler shift to the
emission. Creating poster for the DNP CEU Conference.

November: Present results at the DNP conference. Start writing thesis
November-December: Finish writing thesis since Jamie will be gone in the spring
March-April 2011: Finishing touches on the thesis and defend.
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