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Abstrakt

Galaxie v kupách ovlivnìné vnìj¹ím dynamickým tlakem { ram pressure stripping
(RPS) poskytují v porovnání s bì¾nými galaxiemi navíc informaci o svém pohybu
na obloze díky plynnému 'jelly�sh' ohonu. Ten je tvoøen materiálem, který byl z
galaxie odstranìn pùsobením vnìj¹ího tlaku mezigalaktického plazmatu v kupách.
Práce se zabývá studiem mo¾ných drah tìchto galaktických medúz. K tomu jsme
pou¾ili modely vytvoøené pomocí numerické integrace drah tìchto galaxií. Do mod-
elù jsme dosadili parametry známé z pozorování a poté vytváøeli jednotlivé dráhy
na základì zmìn volných, z pozorování neznámých parametrù. Na základì tvaru
vymodelovaných drah a s pomocí pøedpovìdí kosmologických simulací jsme vyhod-
notili nejpravdìpodobnìj¹í dráhy a dále jsme popsali závislosti RPS, celkové rychlosti
a celkové vzdálenosti galaxií na èase. Modelování jsme provedli pro dvì galaxie z
kupy Coma, NGC 4858 a D100.

Abstract

Galaxies in clusters in
uenced by ram pressure stripping (RPS) provide in com-
parison with 'regular' galaxies an additional information about their orbit on the
sky thanks to the gas "jelly�sh' tail. The tail is formed by material that has been
removed from the galaxy by the external pressure of intergalactic plasma in clusters.
This work deals with the study of possible orbits these jelly�sh galaxies. We used
models created with help of numerical integration of the orbits of these galaxies.
Into the models we put parameters known from observations and then we modelled
individual orbits based on a change of free parameters that are not known from
obesrvations. Based on the shape of the modelled orbits and with help of the as-
sumptions of cosmological simulations, we evaluated the most probable orbits and
we also described dependencies of RP, deprojected velocity and deprojected distance
on time. We did the modelling for two galaxies in the Coma cluster: NGC 4858 and
D100.
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Chapter 1

Introduction

In this work, we will study galaxies in galaxy clusters that are in
uenced by ram
pressure stripping. These galaxies provide in comparison with "regular" galaxies an
additional information about their orbit. We have this information thanks to the ram
pressure which removes interstellar medium from the galaxy and creates a "jelly�sh
tail" of removed material. The tail indicates the direction of motion of the galaxy in
the plane of the sky. With the help of semi-analytical modelling, we will perform an
analysis of possible trajectories of two jelly�sh galaxies in the Coma cluster. These
model trajectories have to be consistent with the observed orbital parameters of the
galaxies: the line-of-sight velocity relative to the cluster mean, the projected position
in the cluster, and the direction of the velocity component in the plane of the sky. In
the model, we will use the Navarro-Frenk-White pro�le for gravitational potential of
the cluster. With the help of numerical integration of the equation of motion of a test
body in this potential, we will explore a wide range of free orbital parameters that
are not known from observations (the line-of-sight position relative to the cluster
center and the plane of the sky velocity), and we will try to constrain the orbits of
the two galaxies.
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Chapter 2

Galaxies

2.1 Clusters of galaxies

Galaxy clusters are one of the largest gravitationally bound objects in the Universe1.
They are composed of galaxies, the intracluster medium (ICM) and dark matter.
The ICM is a hot plasma emitting strong X-ray radiation, �lling the space between
the galaxies.

The typical composition of mass in a cluster is2:

M stars � 2% stars and galaxies

M ICM � 13% ICM

MDM � 85% dark matter

Most baryons in clusters are in the ICM3.
Galaxy clusters probably form from merging clumps of dark matter and their

associated galaxies. The ICM is heated during the formation of the cluster4. There
are two types of clusters. The �rst type is called poor clusters (or groups). Groups
have dozens of galaxies and their diameter is about 1 Mpc. The second type are rich
clusters. They have thousands of galaxies and their diameter is several Mpc5. A
typical mass of a cluster is� 1014 � 1015 M �

6.
An example of a poor cluster is "our" Local group where the Milky Way galaxy

takes place. Examples of rich clusters are the Virgo cluster (which is the closest
rich cluster to us) or the Coma cluster. Galaxies in clusters may interact (e.g., the
Antennae) 7.

1https://cfa.harvard.edu/research/topic/galaxy-clusters
2https://pages.aip.de/pfrommer/Lectures/clusters.pdf
3https://www.astro.princeton.edu/~burrows/classes/204/galaxy.cluster.pdf
4https://chandra.harvard.edu/xray_sources/galaxy_clusters.html
5https://www.astro.princeton.edu/~burrows/classes/204/galaxy.cluster.pdf
6https://pages.aip.de/pfrommer/Lectures/clusters.pdf
7https://www.astro.princeton.edu/~burrows/classes/204/galaxy.cluster.pdf
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