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Phase-space structures 2

e Can we see more structures in phase-space!
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Density estimation 3

e Can we see more structures in phase-space!
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» Yes, peaks are more contrasted
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Radial velocity v, [km/s]

Hierarchical structure finder .

e Can phase-space can be used to study the

structures history!?
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» Yes, for many structures (Maciejewski et al. 2008)
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PHASE-SPACE STRUCTURES

e AQUARIUS project —
study properties of
dark matter in our

galaxy (White, Springel, 9
Vogelsberger) i
b Particle mass equal ]

1712 Solar Mass g
» 35 kpc slice z
» 200 million particles <

0.05 % of mass in
bound structures

trace of dark matter
streams near the
Sun

0.5 % of mass in all
structures found by
HSF
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Phase-space diagram 6
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Phase-space diagram 7
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ase-space diagram 8
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Phase-space diagram 9
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Phase-space diagram 10

¥ [kpe]

-300 T
-300-200-100 0
x [kpe]

Aq-A-2 B0c0.01a26nb halo 0

100 200 300

10

(7]
| IR B

[0 I I S Al Il I
50 100 150 200 250 300
7 [kpe]

v, [km/s]

v, [km/s]

600 _ A BERRRERE P e e
400 . 100E ;
200 .
] oF E
0 ] 2
] = -100F -
-200 S E ]
-400 f i ‘
6000y et ) E||\||||||H||||||\|||.r-i|i'\'i||\||||||\||E

-600 -400 -200 0 200 400 60C -100 0 100 200

x [kpe] x [kpe]
Ag-A-2 B0c0.01a26nb halo 0 Ag-A-2 B0c0.01a26nb halo

GO T T T T T T [T T T T T T

b b b b e
50 100 150 200 250 300
r [kpe]

JE0 ) R L R R I |

n
I

50 100 150 200 250 300
7 [kpe]

%]

v, [km/s]

v, [km/s]

FTT T T T T I [T T T[T T T T T 77Ty
300F 3
200F E
100E E
b '
_100E E
':||||||\|\||||. \l'\|\|\|\||||:
-100 -50 0 50 100 150
x [kpe]
Aqg-A-2 B0c0.01a26nb halo 2

L L L B L

T T T T T T T T T[T

S I I T N R
50 100 150 200 250 300
r [kpe]

Phase Space -Workshop on Collisionless Gravitational Dynamics 2-6 November 2009



Phase-space diagram 1

. . Aq-A-2 B0c0.01a26nb halo 16 AQq-A-2 B0c0.01a26nb halo 16
300__|| |||||||||||III\III\III‘III\II__ :IIII\II\IIIIIIIILIIIIIIIIIII\IIIIIIIIII\IIIIIII\II\IE _‘IIIIIIIIIII‘III _|\! _I‘\IIIIIIIIIHIIIIH _|!-||!.|\\|.|||\||||\|||||:
E E 200F . E E E 3
E 3 E E 100 E 3
200F 5 5 ; 300
100 : ] ]
100F : _ : : _ 2006 E
oF E Y ER) 1 £ w0t
] = g E NS ] S ]
: -100F i 1000 ] : ]
100F 100 | of 3
200f ; 00F E -100 3
Brvcinalin v o Lo et b L] Blicneio ity OB, in e ~IRUL Tt ol oo o wver ool BB (oo o rermerel wesinen l wed
2000 0 100 200 200 -100 0 100 200 200 -150 -100 -50 0 50 200 <100 0 100 200
x [kpe] x [kpe] x [kpe] x [kpe]
Aq-A-2 B0c0.01a26nb halo 15 AQ-A-2 B0c0.01a26nb halo 1% Ag-A-2 B0c0.01a26nb halo 16 Ag-A-2 B0c0.01a26nb halo 16
SR R ETT TTTTTTTTTTTT T T g 10:—"|"""""""|""|""|'—: II”I_H”‘””I”IIIHHIIE
10F E 200 E " 200 3
: z : oF ; ;
°F E E E E 1
100 g E 100 3
] & o =~ E i & o
TE E A ] &
sk E -100 : 65— — e _
sk Sl E ] -200 —
i s S : Y U N P I B -
50 100 150 200 250 300 50 100 150 200 250 300 30100 150 200 250 300 50 100 150 200 250 300
r [kpe] r [kpe] 7 [kpe] r [kpe]

Phase Space -Workshop on Collisionless Gravitational Dynamics 2-6 November 2009



PHASE-SPACE STRUCTURES .,
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PHASE-SPACE STRUCTURES s
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PHASE-SPACE STRUCTURES 4
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PHASE-SPACE STRUCTURES s
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ENERGY PROFILES OF DARK
MATTER HALOES
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Velocity profiles 17
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e Vogelsberger et al. 2008

Velocity modulus distributions for all 2 kpc boxes centred between 7 and 9 kpc
from the centre of Ag-A-1.
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Energy profile 8
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max 200

L Ll I n 1 I I A AN B ANINEN N1 [ANINEN NN A I AN AN N A

200 300 400 100 200 300 400
r [kpc] r [kpc]

[T
- =

. Energy profiles dN/dE

Phase Space -Workshop on Collisionless Gravitational Dynamics




dN/AE
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Energy profile 5
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Energy profile

21
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Energy profile 22
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Energy profile 23
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Energy profile 24
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Energy profile
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Energy profile 2
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Energy profile
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Energy profile 29
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Energy profile 30

Ag-C-4
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Energy profile 31
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Energy profile 32
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Angular momentum space
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Energy profile 34
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Energy profile 35
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Energy profile
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Angular momentum 37
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Orbital phase 39
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Orbital phase 40
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Orbital phase 4
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