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NGC 5353/4 Group
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NGC 5353/4 Group
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NGC 1023 Group

Vi = 128 km/s 20 velocities

mass = 6x10'2 Mg,

dominant SO

Trentham, Tully 2009, MNRAS (arXiv:0906.2540)
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Local GI"OUP(S) (continued)
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Dwarf Associations

NGC 3109 Group (14+12)
<d>=1.37 Mpc
Virus = 18 km/s
mass = 2x10"" Mg
MILg = 500 Mg /L

NGC 55 Group (14+13)
<d>=2.07 Mpc
Vrus = 36 km/s
mass = 4x10"" Mg
M/Lg = 100 Mg/Lg

NGC 4214 Group (14+7)
<d>=2.92 Mpc
Views =41 km/s
mass = 6x10"" Mg
MILg = 420 Mg/Lg,

UGC 9240 Group (14+8)
<d>=3.06 Mpc
Vews = 11 km/s
mass = 5x10° Mg,
MILg = 380 Mg/Lg
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Dwarf Associations

NGC 3109 Group (14+12)
<d>=1.37 Mpc
Virws = 18 km/s
mass = 2x10"" Mg
MILg = 500 Mg /L

NGC 55 Group (14+13)
<d>=2.07 Mpc
Virus = 36 km/s
mass = 4x10"" Mg
M/Lg = 100 Mg/Lg

NGC 4214 Group (14+7)
<d>=2.92 Mpc
Views =41 km/s
mass = 6x10"" Mg
MILg = 420 Mg/Lg,

UGC 9240 Group (14+8)
<d>=3.06 Mpc
Vrws = 11 km/s
mass = 5x10° Mg,
MILg = 380 Mg/Lg
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Considerations from theory

SECONDARY INFALL AND ACCRETION
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Useful observable manifestations of infall and caustics?

|. Mass - radius scaling relations

t

~ p-1/2 ~ (r3/M) 1/2

collapse




Useful observable manifestations of infall and caustics?

|. Mass - radius scaling relations

t ~ p-1/2 ~ (r3/|\/|) 1/2

collapse

For two structures at the same phase of collapse today:

r,3IM, = r,3/IM,

ry = ry (My/M,)13




Useful observable manifestations of infall and caustics?

|. Mass - radius scaling relations

t ~ p-1/2 ~ (r3/|\/|) 1/2

collapse

M~o
So at t

2
Mot
= today r2t3 | o

rms
2 r,, = constant

collapse rms

Grms = r'2t




Useful observable manifestations of infall and caustics?

|. Mass - radius scaling relations

r2t ~ M1/3 Orms ~ r'2t




Useful observable manifestations of infall and caustics?

|. Mass - radius scaling relations

r2t ~ M1/3 Orms ~ r'2t




II. Manifestation of Dark Energy:
almost no effect on relation between mass and 2nd turnaround radius r,;

but affects the rate of the development of structure so affects the
relation between 1st and 2nd turnaround ry; / r,,

Q.. Iin a flat universe




Caustic of 2nd turnaround in N5846 group (continued)

................

T I T T I T T T T l T T T T I T T T T

3 > 10k $ 1.84" = B40 kpc -
& | :
Q
S 1F ¢
"""""""" A I

)
-T- +—eH
—&—

:i’zroo | —
B €
0o ]
3200 iy Ny I' { { -
2 L]
g Ly ..Hl Sy ._I{.L.E &4 u#*.f.i

4

I
Orms = 322 km/s 0 1 o2 3
r, = 840 kpc Angular Distance (degrees)



Caustic of 2nd turnaround r,, correlations

a, / ry = 350 km/s/Mpc ry = 0.200 (M‘2)|/3 Mpc

log Mass (M)

 Comal

Virgo W
N1023
N1
I M81 5353/4 566

results from wide field imaging with CFHT MegaCam




Cluster Mass - Velocity Dispersion Relation

implies

M=2510°0,°

/ N

virial mass (M) 1D velocity dispersion
within r,, (km/s)




Cluster Mass - Velocity Dispersion Relation

implies -
M=2510°0,°

/ N

virial mass (M) 1D velocity dispersion
within r,, (km/s)

Q
:

log Mass (M)

2
-

r = 0.2 (M) = 0,/370 Mpc

100 1000

log Velocity Dispersion (km/s)




Correlation between group mass
and dwarf population!

No. dwarfs per unit parent halo mass ~ constant

N och0-91 £0.11
d

a4
=
r
@)
=

a
9]

Q

No. Galaxies:

1013

of Parent Halo Fewer giants per unit parent halo mass in

more dynamically evolved halos




Correlation between group mass | e
and dwarf population!

associations  eyolved groups

No. dwarfs per unit parent halo mass ~ constant

Mass / Luminosity (My/Lg)

N och0-91 £0.11
d

w
o
o

Split at Mg

Mass / Light
N
8

Q

Dwarfs / Giants

No. Galaxies:

Illlll 1 1 lllllll 1 1 Illllll

1012 1013 1014
Mass of Parent Halo

Fewer giants per unit parent halo mass in
more dynamically evolved halos




dwarf properties
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The Local Sheet

red circles: 2nd turnaround r,;
blue circles: zero velocity ry;

SGY (Mpc)




The Local Sheet

red circles: 2nd turnaround r,;
blue circles: zero velocity ry;

green circles: zero gravity surface

(Q,=0.7, spherical infall, no angular momentum)

SGY (Mpe)

SGX (Mpe)




Summary

slope=0.59,
Mt = 6 -10"
Light to mass varies with environment
LB =3.25 1010 M12'59 e-(0A6/M12)

Luminosity (Lg)

fn = 0.200 (M) Mpc

Observed caustic of 2nd turnaround
strongly correlated with virial mass
r,, = 0.200 (M,,)"® Mpc

0, / 1y = 350 km/s/Mpc

and with velocity dispersion
interior to 2nd turnaround
ry =0,/ 350 Mpc

=> mass of parent halo

M,,=2510%¢c3

w1, /Ksssa %0




Summary

slope=0.59,
N, oMot 2011
Mt = 6 -10"

Light to mass varies with environment o ' NQ- dwarfs correlated
Lg=3.2510"0 M, g-06M ) ' 2o with halo mass

Split at Mg

N, ~ M

Luminosity (Lg)
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N ocMO67 014
9

No. Galaxies:

102 101
Mass of Parent Halo

fn = 0.200 (M) Mpc

dynamically evolved
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Observed caustic of 2nd turnaround
strongly correlated with virial mass
r,, = 0.200 (M,,)"® Mpc
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spiral rich
Dwarfs / Giants

0, / 1y = 350 km/s/Mpc

and with velocity dispersion
interior to 2nd turnaround
ry =0,/ 350 Mpc

=> mass of parent halo

M,,=2510%¢c3

w1, /Ksssa %0




Summary

Light to mass varies with environment
Lg = 3.25 1010 M, ;59 g 06M )

fn = 0.200 (M) Mpc

and with velocity dispersion
interior to 2nd turnaround
ry =0,/ 350 Mpc

=> mass of parent halo

M,,=2510%¢c3

Luminosity (Lg)

slope=0.59,
N, oMot 2011

No. dwarfs correlated
with halo mass

N, ~ M

No. Galaxies: Split at Mg
=]

102 101 101
Mass of Parent Halo

N
o
o

dynamically evolved

[
o
S

Observed caustic of 2nd turnaround
strongly correlated with virial mass
r,, = 0.200 (M,,)"® Mpc

Mass / Light

N
o
=]

spiral rich
Dwarfs / Giants

0, / 1y = 350 km/s/Mpc

most dwarfs inside r,, are gas-poor spheroidals
gas-poor fraction is greatest in most dynamically evolve halos
higher fraction of nucleated dwarfs in more dynamically evolved halos

most dwarfs outside r,, are gas-rich irregulars

signatures of dark energy
fQ, =07 r,~3r, (34r,ifQ,=0)
and rg~1.4r,




