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The only way to dispel MOND
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® s predicted by Green et al. (0309621,
0303387) for neutralino like CDM:
Diemand, Moore & Stadel (0501589)
showed that - 10 of these Earth mass
(-10°\ - ) MHs could survive clustering
and make 0 1% of the Galaxy™s dark hal
mass

® Excellent mdirect detecoon candidates
high proper motion y-ray sources

® “hao et al. (0508215) demonstrated
thev are sensitive to encounters with
arars mn the Galacte disk



NMH survival is crucially dependent on orbital history
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Zhao, Hooper, Angus, Taylor & Silk, 0508215™*



Generating orbital ICs for MHs

® [ ook the 10" NHs of 10 °A[5 and distributed
them within a t&pi&:al NEFW NV DM halo.

® \NFW.: r, ﬁOLLI}L 20 Dzloljl\laj =12

tU—

® Within a \'=(10pc)° around Sun = N-19000\ [Hs.

® [ ook the NF\W __
f(x=8kpc,y=0,z=0 V_\V_ V' ) at tht. s position
and nume.nm]l*\ Gt.]flt.fdtt.d the orbital veloc of
tht. [QO00NIHs.
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Fig shows the « ity chsorik
of t]lt 12000 MHs at the -
position

Crosses highlight the 33 19000
orbits which have tangential
components greater than 300km s

For the 23 orbits, we need to follow 300
the their Galactic orbics for 7Gsrin
a realistic MW potental given bv a
MN disk, Hernguist bulze and DM
halo consistent with the RC of the
NMANT

km/s

( rossing aome of a star across a MH
is - 2x0 Gll‘u. 200kms '~ 100vTs

Dynamical ome 1s - ITON T 100
Orbital period 0 5 3Gyr

Must have orbital simulations with
time steps a fraction of dynamical
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Whart happens when a MH meets a star?

iy izd

Ran N body simulations with 10- particles to investigate. b
considering the bound fraction of partcles atter a star
physically passes through a MH

: =0 /i I Svmbols are for simulations.
: | The lines are from the
1 i S RS : ¥

il / _ 1 1mpulse approxamation

Eioundd Froclion
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Realistic simulations of orbits in a Galactic
potential modelling stellar encounters

Use the Besancon model (Robin et al. 0401052) of stars in the Galaxy

P - -

vre!
andomly choose M. from IMF Randomly place the
omponent of the MWW unal 1R :
IM=M, .. S B

Analyvtically impose impulses on the MH particles
from stars everv time step (0.01\y1s) via the impulse
approx tfrom the created star distribution.
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There1s astrong
relanonship between the
MH encounter: along its
orbiral parh and the chance
of MH survival

Fig shows the % of bound
particles as a funcoon of
tme for the sample of M [H:-
with large tangental
velocites

Each dip comes during a
dizk croszing wherte the
number density of stars
spikes and the probabilicy
of encountering one
rockets.

Clearly, most MNH: are
destroved over a Hubble
time, but there 1s hope that
a few of the 19000NH:s

Prsrpsoseees Wwithin 10pe of the
ST

Lifetime Gyrs

O = N W & OO OO 2 0

Prelimmary Results
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There 1s astrong
relanonship between the
MH encounters along its
orbiral parli and the chance
of MH survival

Fig shows the % of bound
particles as a funcoon of
time for the sample of M[H:=
with large tangental
velocines.

Each dip comes during a
dizk croszmg wherte the
number densiry of stars
spikes and the probabilicy
of encountering one
rockets.

Clearly, most MH: are
destroved over a Hubble
tme, but there 1= hope that
a few of the 12000MH:

Prsrpsoseees withim 10 e of the
ST

Bi (% of initial mass)

Prelimmary Results
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Conclusion - Detection with GLAST
® Sce talks by Kuhlen, Bertone & Pieri.
® Size of 0.0Ipc MH at 10pc: 6~ 3.
® [akes -->50vrs to move outside overlap.

® If only the central 10°% is visible, then & —~ 21" and time ~
VTS,

® [1v higher mass halos 10 °M, which might easily survive
stellar ¢ encounters, although clbLlIlddIlLt dmpb.
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As predicted by Green et al. (0309621,
03503387) for neutralino like CDM:
Diemand, Moore & Stadel (05013589)
showed that 10 of these Earth mass
(-10°)\ - ) MHs could survive clustering
and make 0 1% of the Galaxy’s dazk hal
mass

Excellent ndirect detectnon candidates
high proper motion y-tay sources

“hao et al. (0508215) demonstrated
thev are sensitive to encounters with
srars mn the Galacae disk




Generating orbital ICs for MHs

® [ ook the 10" N[Hs of 10 °Al5 and distributed
them within a typical NFW N[V DA halo.
® NFW: 1,,,~250kpe, N,,;=10N g, c=12.

ti‘_

® Within a \'=(10pc)’ around Sun = N-19000\ [Hs.

® [ ook the NF\W (i |
f(x=8kpc,y=0,z=0 V' _ V' \)) at the Sur position
and numcrlc,a]l\ Utnt.]fdtt.d the orbital 1tics of
tht. 19000\ Hs.
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Earth Mass DM MicroHalo Survival At <10pc

e

1zl [kpe]
|

|

!

-

1
| |
)
'l
|' Fd
i
|
|
i
i
L
P |II
; |_~}~L_
P ) —
W | ey
i A
L
1
&
{
|
|
{J
i
i
A
i)
|
|
I|
|

" = -
A
1.m = i - — — T,
of 3 e e
| = ——l'_,"ﬁ J;r‘;‘_ m -.2_ Ll | s e __\__‘_:__'___._,. __\',:_E-_:_:-".."T_'E__'
— — = R e — ) P ——  _ —= e —— -=
;_H.f RS i/ =, - B e e =_.=.r-_-=:-5_______ |
= I = o — e
- | '|III # l|| § T
L r, ,."
P i

_,_ﬁ_j
X
=
L
£
b

-
Ln
—
=R
Ln
i
A

From Diemand , Moore & Stadel 20035 I aturs R [kpc]

Permmeter Instinite
small scale soucture of DM workshop
e fane e
Pirsa: 08060013 | : .‘w_:rf_!'fl‘?;_ __-ﬁ's._llj:',ﬂ“i
SUPS Unsversito ot St Andresws — Unaversita di Tormo

Page 15/23



The only way to dispel MOND

,'I B0 | et 2. | NGUT 1560

8l

232 mag/arcsect

v {km
§,
lnh

.'-'Fr;' 1:ak 0.4

AT

- ] NCC 2903

bl 20. 5 map s arcsecs

VKM a)

H S drak

5 :
50 f o 4 (ML) 1.9

y K 5 | 3 1 s o
(4 ] (e 20 18]

r [kpc)

| ﬁ | e LIOND can exactly reproduce the bursonie Tully Fisher mlution
4 1  MeGaugh 0306730 rotanon curve shapes and with an 117 stenle
| \ | neutrine can match clusters and the CWE  Aneus 03054014 o
?‘ \ hetp:/ wwww-star st-and ac wk’-gwal/thesiz pdf
s000+ | i\

]
Ff T ® Ilo DM subsmucture! Bree sreamuns scale of 1127 7 v, 15 abour

1 f \ _ : Jkpe within a ' vpe galaer )
L * {'\‘ ; T
13

v R

, venif the T =~ finds emndence for VIR s, icwill not tell us
2 W ] 1t they exmstin calasies
I e |
Pirsa: 0805 1 ® Llustfind conclusive evidence for [ from subSt e or
o O : b tong ot sy e are wasnng our rime when studying calaxy formarnon

W )em fan [ ukt|

2000 |-
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