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IaYred vckien

« new tellow at BCCP, the other Oliver
. looking for new contacts / projects
« Will falk about two projects:

- peculiar velocities of SN (with Kate Land & Chris
Gordon)

— GalaxyZzoo project (with G6zoo feam, PI Chris
LinTott)

— (sterile neutrinos as a DM candidate next Wed)



Nebe| prizes. tie MM ong

Albert Fert and Pe fer G ruenberg for the
disc overy of Giant Ma gnetor esista nce

Cong ratulations:



SN (= recap

« SN go bang when when
Chandrasekhar limit is reached.,

. expecled fo work as sfandard
candles

. empirically correct tor scattfer via rafe of decline,
colour, etc.
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Add vaeac. iy pentv rakions

« Measured redshitt changes: 1+z,=(1+z,)(1+(V.—V,) A

. hence the ‘fheorefical” disfance assuming
homogeneous cosmology is given by

(1+2)
H(z)

+ Measured luminosity changes as

—>

(V,—V, )N

th ,
dL _dL,I_I_ dL,I I

dr=d, [1+2(V,~V,)A+V,-A

(See e.g. Hul & Greene)



20d £, ..

. Expression tor luminosity fluctuation is given by

sd, di°—d/
d, df

(1+2)°
H(z)

—

=Nn-| Vv,

'<\7e_\70))

- We can account tor observers velocity trom the
CMB monopole

- from here one can go and derive local velocity
tields and moments



Corvelaral LM esitie s

« Corvelated velocities lead 1o correlated luminosities

¢(ry,ry) =sinb;sin ;& (7, z;, 2;)+
cos 8; cos 0;(r, zi, 2;)

e = D'(2;) D'(2;) / P(k)K) 1 (kr)

Ky(z) = jofa) - 22, K. (2) = (@)




« So, one can wrife the correlation function tor
luminosity perfurbations

5d,
dL

sd,

(A dL

I

I J

« the exact likelihood is possible with 0(100) supernovae:

1 —d"c'd|
= e
(2m)"?|C]|
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Res v \3‘&:

« Use 133—9-124 nearby (2<0,12) SN from Tha et al
. Average separation 100 Mpc/h, mean redshift 0,024
« vary the usual cosmological paramefers plus:

- absolute magnitude offset
- magnifude scafter
- velocity scatter

Add HST + BBN prior To exclude wild models

»*

In some cases add WMAP or 147 Davis et al SN,

*



o] — 0.79 2










CMB dipale fram SN

CMB Doppler dipole has been seen in SN

Hand—=waving argumenis aboul ‘*high—enough”

redshitt:

- our method guantities these

Direction and magnifude error—bars necessarily
widen

We fif tor CMB dipole faking info account or
ignoring correlated velocities.,









CMB dipdie - resulis

Bottom line:

« detection ot our
dipole motion fo
below 3 sigma

.« pertorming ftisher
malrix indicates
that this will
never gel much
better.,

probability

Ill| L1 1 | L1 1 | L1 | Illl
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Deatan ce Quclu ake ns L geveral
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trom Bonvin et al,, also Sasaki, Pyne & Birkinshaw,
Hul & Greene

»*

»*

Valid as long as mefri ¢ perfurbations small (always)
. Lensing dominates af high redshitd

« Angular diamefer disfance does exactly the samer:



N-body Average

Analytic Powerspectrum
Approximate Powerspectrum
60 Mpc h’!

150 Mpc h'!

350 Mpc h




Conclustens o £ar

« SN luminosity fluctuations will be very important in
the next few years:

- need fo be taken into account when anchoring
low—2 Hubble diagram

- pofentially a source of systematic
- non—linearities need To be understood better

.« Already with The present data one can make a very

decent defection of the effect



Does the Universe Have a Handedness?

Liichael 1. Longo
University of Mickizan, Ann Arber, MI £5109-1120

In this amicle [ study the distrbution of spirad galaxiss iz the Sloan Digitzl Sky Sar-
wey (EDNES) to investigets whather the nniverss Bag 2= overall bandedness. A pewt-
wrance for spiral galawius in oza sector of the sky 1o be lefi-hezdad or rght-hasdad
spimals wronld mdicets 2 prefermwd bandedoess. The 5DES dete show 2 simong signal
for such an asyzomatry with 2 probafiloty of oooumring by chancs ~30% 107 The
Erymoetry axis i at (LS ~(202" 25") with 2= uncartainty ~15". The axis appesars
b ba coorelated with thar of the guadrnpolds and ectopols momaents o the WAAP
microewave sky survey, an uolikely aligmmant that hes besz dubbsd “the axis of
wwil”. Cmr Gelaxy is aligned with it spin axis withiz B 4" of dhis spriral acis.

Evbject beadimgs: cosmolomicel prrameters—-galaxies: penesal—-galexies: sparal---
lezgz-scele stractors of the universs

1. INTRODUCTION
Symamatry kas a srong appeal fo the humes peyche. Natars, Bowesar, exhibits some sr-

prizng asymmetries. Oo the smallest scales, an asymmetry (parity wiolatioz) was fou=d in e

angular distribution of slecirons iz the besa decay of spiz orissted “Co, confirmizg the proposal

narity was viclaisd fowsak decavi. Cn e molecalar scals, thars






GALAXT 200

*

Classity ‘one million” (870 Thousand actually) SDSS
galaxies visually

anyone can parficipate affer passing a short tutorial

Approved by SDSS; feam includes members from
Oxtord, Porfsmouth, Tohn Hopkins and now Berkeley

Project composed ot website and a forum

Programming donated by Dan Andrescu, web—design
by Fingerprint Digital Media

Exfra servers donafe by THU
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File Edit Wiew

I Gala:q,.r 'I'utunal

Analysis

Welcome to Galaxy
Zoo's view of the
Universe. If you're
here you should
already have seen
the Tutorial, but feel
free to go and
remind yourself.
There's no need to
agonise for too long
over any one image,
just make your best
guess in each case.

Done

History

Bookmarks

Galaxy Analysis | Galaxy Zoo - Mozilla Firefox

Tools Help

PP PP

i

B show Grid Overlay on the next Image

s~ |' proxy read mail offline

Register
e
s T

Galaxy Ref:
587735662623457362

Choose the Galaxy Profile
by clicking the buttons
below

EDGE O~
LUHCLERR

SPIRAL GALARXY

ELLIPTICAL GRLAXY

CLOCK AMTI

HMERGERS

"* % |0



) Galaxy Zoo Forum - Index - Mozilla Firefox * o o G

File Edit View History Bookmarks Tools Help .

I ]

QT il
( ;AI AXY Z © O Official Galaxy Zoo Forum

Hello zookeeper anze October 06, 2007, 08:54:00 PM

L]
L] http://www.galaxyzooforum.org/ x| P |‘;|* ' proxy read mail offline | -+, ﬁu

Show unread posts since last visit.
Show new replies to your posts.
Total time logged in: 7 hours and 34 minutes.

MNews: New Galaxy Zoo Forum is launched! (Mote: this requires a separate registration) ,i. _

Galaxy Zoo Forum

|= Welcome to Galaxy Zoo

7 Posts Last post by Alice

= Please read this first before posting! S in Why put your image in th...
on August 27, 2007, 11:48:31 AM

=

Object of the Day 828 Posts Last post by Alice

The Galaxy Zoo team nominate their Object of the Day &1 Topics in Re: Saturday 6th Octaber
Moderators: Alice, Edd, Stuartd, bamford on Today 5t 09:45:02 AM

- - I g = =
Stunning sights! VB ot Last post by gensl

Post the most beautiful objects here. Remember to give the reference number. 1078 Toplcs [ ttans =il iaal aey palis:
Moderators: Alice, Edd, StuartA, bamford o Rt B2 HIE

Weird and wonderful S0 Prsts Last post by dovicchi

Post curiosities here. Please remember to include the reference number. 4603 Topics (Bl dHIEes
Moderators: Alice, Edd, Stuartd, bamford on Today &t 08:36:17 PM

E.TE E'ﬁ.aﬁ Eﬁ EEE“"

Latest News from Galaxy Zoo ilrobi
i 77 Posts Last post by ilrobi

We will use this board to occasionally publish some noteworthy MNews Items or i in Re: Mews from the front ...
; ; 2 ; : cn Today at 07:45:02 AM

http:/fiwww.galaxyzoo.org/
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THE 8 O'CLOCK ARC: A SERENDIPITOUS DISCOVERY OF A STRONGLY LENSED LYMAN Bl

THE SDSS DE4 IMAGING DATA
SaHAR S, Arram. Dovucras L. Tucker,! Huan Lin,! H. THomas DiEHL.' JaMES AN

Evizapety J. BUuckLey-GeEEr.' AND Josuua A. Frieman'?
Revetved 2006 November 3: accepted 2007 May 7 published 2007 May 31

ABSTRACT

We report on the serendipitous discovery of the brightest Lyman break galaxy (LBG) curren
galaxy at z = 2.73 that is being strongly lensed by the z = 0.38 luminous red galaxy |
J002240.91+143110.4. The arc of this gravitational lens system, which we have dubbed the "8 o'c
to its time of discovery, was initially J[lmu[]vcl in the imaging data of the Sloan Digital Sky Survey
4: followup observations on the Astrophysical Research Consortium (ARC) 3.5 m [uleau:;p{\ at
Observatory confirmed the lensing nature of this system and led to the Lclutm[]-: ation of the arc’s spe
of an LBG. The arc has a spectrum and a redshift remarkably similar to those of the previous rec
brightest LBG (MS 1512—cB58, also known as cB58), but, with an estimated total nmgmmdv C
(20.0, 19.2, 19.0) and surface brightness of (u_, p. w) = (23.3, 22.5, 22.3) mag arcsec™, the & .
thrice as bright. The 8 o'clock arc, which consists of three lensed images of the LBG, is 162° (9.6")
a length-to-width ratio of 6: 1. A fourth image of the LBG—a counterimage—can also be identifie
3.5 m g-band images. A simple lens model for the system assuming a singular isothermal ellipsoid yiel
radius of 8y, = 3.32" = 0.16", a iotal mass for the lensing LRG (within the 12.1 + 0.6 ' kpc en
Bimetaim rmadiinel ~F 1 25 «w 1012 iag el m gt e b Fa et Feme tle T T AF 19 2150
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Mleresyn ¢ ob jecis.




Ilerestin ¢ objects.
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. Bill Keel (Alabama) is interested in *back—|it* galaxies
to study dust—content and distribution

« 10 years ago Ray White and Chris Conselice tound <20
usable pairs

« Recently he tound spiral/elliptical pairs by clever
tilfering ot SDSS redshift datfa

« The he asked people on 6Z torum:

“I've kept track of the promising ones seen on
galaxuzooforum so far and have almost 180. I knew
intellectually that the number of superposed pairs was a
strong function of survey depth, but this is breathtaking.”



Dtz redVCHON :

« The last snapshot ot the data has
- 30 million datapoints tfrom 175 Thousand users

- around 30 datapoints per qalaxy, queuing system
insures sub—poisson distribufion ot datapoints

| | IIIIIIII| I 111l II| I 1 IIII| L 11 h_ll__ Ll | | 11 II|
1 10 100 1000 104 105 108
Num of class




Tep sers absalie Maniacs.

User Name Classifications

Joseph K. H. Cheng 340308

CARL R.E. MILLS 330715
Hennex 264820
ALAN MASON 224654
ntel2b5 200800
dougre 158723
JEFE LAUER 137956
d1di0815 135200
glanserse 127220
Magic 113664
ElisabethB 111295

clareal?s 104610



Tep Vs tokal bonkers:

“Whenever I picked up spectacular objects I first
wrote down the Ref. manually in a journal I am keeping
for my original records which contains date, time & brief
descriptions of the image. Then for the really good ones [
downloaded the page right away. For the less gorgeous
ones I went back to do the downloading when I am not
so busy.”

ANIMALS OF THE ZOO ( 2 ), THE EXOTIC ENTITIES:

),
ANIMAL NO. (9 ) BLUE BIRD ( PARROT ? ) WITH BACK ON US 588017723865825315
ANIMAL NO. (10 ) KANGAROO - HEAD TO RIGHT / TAIL TO LEFT 588016525560315967
ANIMAL NO. (11 ) PLATYPUS - HEAD TO LEFT 587739631167668399
ANIMAL NO. (12 ) STANDING SQUIRREL 588007004169830476
ANIMAL NO. ( 13 ) BEAGLE WITH TAIL POINTING UPWARDS 587739811564093632
ANIMAL NO. ( 14 ) SWIMMING PENGUIN - HEAD TO RIGHT 587730841521487998



Data fdUCHOWN:

Various methods ot data reduction:

« Anarchic: treal all users equally

- Democ ratic: iferalively reweight users
- start with unit weights for all users

- get tirst inference about galaxy—types

- vreweight users according To how they agree with
esTimales

- vepeal until converged (3—4 iterations)

« Aristocrafic: same as Democrafic but add
superusers Trom GE community

« Fascist: uyou can be your own superuser



'Da}a FQAU C}-LOV\:

Results:
« 3bx is classitied (»10 votes and »s80x agreement)

» 557 is good (votes nol Poisson limited, bul wno clear
agreement)

« 92 need more dafa
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all galaxiea with clean classification

elliptical
clockwige
anti-clockyrige
edge—on

spiral

star

merger




5566 —22.50 < M_ < —22.30 galaxies 10272 —22.10 < M_ < —21.90 galaxies 13287 -21.70 < M_ < —21.50 galaxies
with clean combined—spirals classificatio: with clean combined—spirals classificati with clean combined—spirals classification

elliptical . ) elliptical y elliptical
spiral spiral spiral
star star star
merger merger merger

*

fraction
fraction

o
o
o=
-+
o
&
ey




Asas O the Dnverse?
Immediately clear that something is going on:

« Raw dafa show 1,88 million clockwise vs 1,72 million
anti—clockwise clicks, 4x or 100 sigma difference

« Anecdotfal evidence that this is a known effect in
physiology

« Processed data show about 5/ excess

- Longo's dafa also show a sz excess

« For shared data Longo and we agree at 44,9z level,

« *‘monopole” + asyummedtric window function gives you a
*dipole”

. Feeding mirrored images to quantfity eftect
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Ceonclostons

+ 6200 an exciting project:

_ it usefulness remains to be seen, but looks
promising

- firsT papers soon

- V2 tull Hubble fork

_ V3: nafural classifications based on Fof



