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Collisionless

*Other stuff
eRelics of galactic evolution
eFaint Red Dwarts?

Compact { Brown Dwarfs?
eStellar Remnants?



=
=
-

—__=._._|_£|—._._._.__._|_|~=._._._{|_|__aw._|1_|_a$_ﬂw —_._.=___ 1.=____ _._._._____ 1._._____ __.______ 1._._.____ 1._._____ _._.______ _

u_ -1.u.. PR
- bR g W WM oE W o -
-_....n..vq-.u.. L]
G ow g e N e
HrErmmmamxE = .
— Epd B H@ K KX E EE —
In e mEEmn R E]
LR P

----------------

NIUS

CryoArray

WMAP 2o constraint
KENG“
|

-”_m..x..-"........." HEow A KN
— i P e »
FA R R R R L T o —
.w.x-u. EXE®EX R L i)
Fraflars pxnm e xa K _"Iu_
fmepre e w
..n._"nx..y.- EXEXEXd X3 rf._rn..—
! LS LE L] [}
__ ___ - e = = U_.
- \ h”muwm”h.m.w... - — O g
| 1 = K lv.".-.n = = _ —
\ -1.“M...u “.. _."_
B | Sk ] . ] po—_
— _. PR n. W oE N w o =
B \ LLELL . “.,.n..““.. ! ...“".“..“.-.“n-.“".“..“.,.....“".hn- | e
1 Y H & R m
| | mExEm ¥ EE M REEAR MEHERA EAE N _
1 HEXEX w [k} 1 ¥R M E K s RN E S
| - Em ' e mm R mEm A mEEmE® mEmmEmEEmEmE
1 S kH kR f &W-wmd.m R E R E R R R T T T N I S
— . um E u.."wn"".m,x"nw .............................. -
__ = = F] ......H.n.. ) = E E = B = = = B E ES = = o S
i EE F u s b M R M ow KN N W MR M KW NN RN N NN KN
| __ 8 = u...u.%. - mﬁ. ...n....”_u.. B REXEEAXAERERRTR - ﬂ
_ I BOBEOEGIgn Ll =
- i .. -..n-y..- H_W.“..- %m.www\u“.u- X EEE K KN ENEEXEKEEENE XK
C o (TR W R A m A R A mmEm R m e E A .
= 1 \.H.H.E..,.&fi;{h& BN xu KEEumKd KA : )
m \ _w._ﬁmm.m_._.n Juﬁxfmwﬁdhmaxﬁxx'x ® . [
! oy
L Ty . ] § —
u = _ .ﬁ.Equxﬁ :ﬁ Kaxak Tk —
C.= ﬁm..fm.f . r 0 o
oo | B L) e
e | aﬁﬁﬁ% =i =
—+— | _ i%mt%ﬁ..,.? _,.Fa A == o =
— 3 _x.,,.wx“..,...,., ._m.wﬂ_" S o— 9 QO
-3 giset = S
e O BTG i:. : | -
] - & M ]
— — ﬂ” H ® .[J ot
|h.-ﬂ..— B .n“..n.“--_. .. .....”_ -..n...”_ =
| Zo F =23
= & I .u._hu
[ ol & = Y o
L . L -




Dark Lens
Distant Star
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" A (no Imc halg)

T B (no lmc halo) ]

02 04 06 038

f
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' Line of sight to LMC
Microlensing detected
Typical masses ~0.5 M
Substellar objects ruled

Consistent with ~20% of
halo in compact objects



e nclear Interpretation
| -. — model dependent

— self-lensing by LMC?
~ Limited

— low event rates

— few and "awkward" lines
of sight






', To Milky Way

.

Y YV VYV VYV VYY

Itiple lines of sight
High event rates

Built-1n control

Uniqueness
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Potentially billions of
targets

Few bright stars: most
far below surface
fluctuations

Superpixels

Difference Imaging



mage registered to a
reference image

Convolution kernel
transforms 1image PSF to
reference PSF

Consecutive residuals
threaded to form light curve

Can probe far below the
surface fluctuations

Very good error controls
(within 2x photon noise!)
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KPNO Mayall 4-m
INT 2.5-m

MDM 2.4-m and 1.3-m
Subbaru 8-m







~ ‘ und events

- — Even variable stars

~ Dust extinction



| —X Iintr + (I'X)Iintr e

obs

w/ X derived from galaxy models
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cury 00 points)

K (4+ points 30 above baseline)
"'i'ﬁ.:iiii??;:7/l sampled region

7 ==> 29,000 lightcurves
imultancous (r’ and 1°) fits of light curves
Ay?>15N

%2 < (N-7) (Ax¥100+1) + 3 (2 (N-7))12

==> 14 light curves
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— NFW halo
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| (~ 14 eVentS)

BB (asymmetry) appears to be halo-like
<V /’:’;? appear to be self-lensing-like
fraction as large as 0.25 not excluded
not as 1deal a test as thou ght

— Dust

— Tidal streams and satellites



inue to be monitored
;’::::;;f// owup

to analyze joint INT, KPNO, MDM
,, ,jjjjjjjjjjf:'jjjjj;"jjl?; underw ay.

_ SNAP, LSST near 1deal






ster hot gas more massive than stars

' stars < 1% of mass

= In local group, most baryons are invisible!



Faint Stars?

_Above hydrogen
burning limit

~ Should have been
seen 1n various deep
Hubble fields

~ Limit of <<1% of
halo 1n faint stars



- mass
aus, ble amount of baryons
ges
- metal pollution
— light pollution
— radically different galaxy history



of halo!

,,,...';a;;;;;;:::::i”'/ low self lensing

~ Wait as LMC/SMC orbit.....
~_ Other tar gets?

— globular clusters?

— dwart spheroidals?

— tidal tails?

— stellar disk?



