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¢ Properties of the galaxy group HCG 62
¢ Main results of X-ray observations and simulations for HCG 62

¢ Future Prospect



Galaxy Groups and Clusters

¢ The largest known gravitationally bound structures in the universe;

Typical mass : 10"°-10" M
Typical diameter : 1-10 Mpc
¢ Composition :
Galaxies (1% - 3%) : 10 — 1000 individual galaxies (poot - massive);

Dark Matter (75% - 90%) : most massive component but cannot be detected optically;
Intracluster Medium (ICM, 5% - 15%) : hot gas (10" —10° K) emits X-rays (mostly via bremsstrahlung);

¢ Analysis : Optical, Gravitational lensing, X-ray, Radio, S-Z effect ...

Outstanding Questions :

* Origin of the multi-phase gas, cooling and heating mechanisms ?
* Metal distributions, history of the metal enrichment ?

* Dynamic process : shock, turbulence ?

*
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Hickson Compact Group 62 (HCG 62)

Main properties:

e Bright, compact (r,,, = 600 kpc, L ~10* ergs s);

e 4 bright main member galaxies (N, ~ 50);

e Tow cavities, FR I- AGN, weak radio lobes;

e Remarkable excess ~36 kpc (X-ray emission & abundance).

Abundant and complex substructures indicate that this group
possibly has experienced some interesting dynamical activities!
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Possible origins of the substructure :
o AGN jet

o Ram-pressure stripping
+ Merger triggers sloshing

Under debate...

Outer Cavities
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Results Part1 X-ray Analysis:

¢ 3*Chandra + 2*XMM-Newton (total ~ 330 Kks)

¢ Pie-region sets

¢ Crosstalk correction for XMM-Newton

¢ Direct Spectral Deprojection (Sanders &
Fabian 2007)

¢ Vapec model (0O=Ne, Mg=Al, Si, S=Ar=Ca, Fe=Ni)
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Maln I’eSU|tS: AtomDE v3.0.8 sector St AtomDB v3.0.8 sector 52
e 2T ininner region (< 13 kpc);

e Mg & Si also show high abundances in S1;

e Different abundance patterns (S1 & S2);

e Flat abundance distributions in > 0.1r,,, ;

VAPEC model
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Further investigation of
the possible recent merger
event by simulation.




Part 2 Numerical Simulation:
Gadget-3 (Springel 2005)
MassratioR . =3:1

e ) mass
Initial velocity v .. = 500 km s

Impact parameter P = 300 kpc

¢ Case A : Idealized (gas is assumed to be adiabatic y = 5/3)
o Case B : Case A + gas cooling

CaseA t; =120 Gyr £e=22.20.Gyr t3 = 3.34 Gyr =12 Gyr ts = 4.10 Gyr te = 4.12 Gyr
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Main results:

& Similar location and scale of the emission excess, cold front;

¢ Simulated Mg & Fe profiles match the observed ones, assuming suitable initial profiles;

¢ Locations of two dark matter centers, roughly consistent with those of two member galaxies.

Conclusion: Merger may be the primary mechanism for the substructure, while we cannot rule
out the contributions of AGN activities.
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Future Prospect

Future telescopes with low energy band (0.1-0.5 kev) & high energy resolution (- ev)
such as: Athena, XRISM, HUBs ...

+ ldentify possible non-thermal emission around lobe region — AGN contribution;
¢ ODbtain more reliable O profiles — should be same as Mg?
¢ Measure metallicity (O, Mg, Si, S) accurately — constrain the SNe models;

¢
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