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Problem 13: HBT correlations for an extended static source

For an extended static spatial distribution p(Z) of incoherent sources (with [ d3zp(#) = 1) the probability
to detect a pair of pions with momenta k; and k; is given by
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where |1p(k1, k2)|2 = <5 (1 + cos(Ak - AZ)). Show that the correlation function Cy = % is given by
2
Co = 1+ |p(AK)|”

where (k) = [ d32p(Z)e7 is the Fourier transform of p().

Problem 14: Simple energy loss model

a) Find the formula for the charged-hadron R (pr) for a transverse momentum spectrum described
by 1/pr dn/dpr ~ 1/pi} assuming a constant absolute energy loss A of the partons.

b) Determine the value A which describes the Raa (pr) measured in central (0-5%) Pb—Pb collisions
at \/snn = 5.02 TeV (arXiv:1611.01664) for pr 2 25 GeV/c best by extending the jupyter notebook
charged_hadron_Raa_homework.ipynb. This notebook reads a data file obtained from hepdata.net.

Problem 15: Moving thermal photon source

thermal photon
source photon detector

A photon source at rest emits photons in the directions of a detector with an energy spectrum

dn, E*?
x .
dE* ~ exp (E*/T)—1

What energy spectrum dn. /dE is measured in the detector if the photon source moves with a velocity
towards the detector? Plot the energy spectrum dn.,/dE for 5 = 0 and = 0.6.


https://cernbox.cern.ch/cernbox/desktop/index.php/s/7VJHUy0Tgaw2rXL
http://www.physi.uni-heidelberg.de/~reygers/lectures/2017/qgp/HEPData-ins1496050-v1-Table8.csv
https://hepdata.net/

