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COSMOLOGICAL HISTORIES

Martins & Shellard 96, Martins '97, Martins & Shellard "00

.. @ GUT-scale network

| -' 41 During the entire
P period relevant for
| % structure formation,
J the network is not
in scaling regime!
0
ézc;.- #!-1': f ] — H"r“:':l:‘ "l' - il .
...... e B0 >V s nial conditons
5l ~__| are erased quickly.
- \
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g | “ Quick departure
I 1 from matter evolution
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B e i S R once A dominates.
w™ 107 107" 10 107 10°
| oot
® EW-scale network
1¢° o — —r————r—r——— R — S SES— ,
| | 42 During damped
" | evolution epoch, they
5| | network retainsa |

| ‘memory’ of its
| initial conditions,
e e i g and of properties of
the background -
cosmology!

_: o Fﬂr Qm:j, fhﬂ i
| network is relativistic |
| today; for the best-fit
{ model, it is always
1 non-relativistic.
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ANALYTIC MODEL FITS FOR ABELIAN-HIGGS
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SCALING PROPERTIES

¢ Testing the velocity-dependent one-scale model...

15> Excellent fit

o e TR oo ORI to the results, |
%nmﬁ“*f:*‘“": £ S = with fixed¢: |
iy M | ‘ i
I T °  £=0.23+0.04]
J :ih‘*- ~~~~~ —— T |
30 s.J-—— | oz Changesto |
3 - scaling values|
(effect of the |
much better |
resolution).
- R -11 p=> The scaling |
e . behaviour is |
s s . qualitatively |
j B different: |
B i 1 Ca = 0.57 + 0.04
2 = 4 I Cep =0.23+0.04 |

p=>> Why is this?

Why should
we care?
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1=5> The transition is very slow, as predicted
(eg, Martins & Shellard '96)

_] The velocity~dependent one-scale made!
provides an excellent fit {without any frae

parameters) to the large-scale rosulis,

= Three different timescales in the problem:
change of expansion rate

relaxation of large-scale properties
relaxation of small-scale structures
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Figure 3. Lelt panel: TNG spectra of the components of CSL-1 . Right panel: WTT spectra. A vertical shift was introduced for
visualization purposes only. Lower panels: corresponding ratios obtained by dividing the spectra of the two components.
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Figure 4. Correlation coefficient of NTT spectra of the two com-
panents of CSL-1 with background profile removed.

Kpe, it would be by far the largest such structure ever ob-
served; second, in order to produce identical and symmetric
sources it should have a perfectly tailored shape. Further-
more, even in such unlikely case, such an obscuring layer
woutld fail to reproduce the light profiles observed at the
various wavelengths.

To prove it quantitatively we performed a simple simu-
lation. The underlying hypothetical galaxy was modeled as-
suming, as previously dene, a de Vaucouleurs profile and for
the dust lane a standard absorbing law given by ezp{—7(z)),
where z is the coordinate along the profile and + is the ge-
ometry factor describing the distribution of dust at a given
z: 7(z) = LE. In this formula, n is the 5o called dust index
(cf. Hildebrand (1983); Ferrari (2002); Chini (1984)) which,
from optical to radio, assumes values inside the range 1+ 2,
The above formulae allow us to derive the light profile to be

expected in any given band relative to the R frame assumed
ag temnlate Tn Fismire A we choo thae avmnartad and tha

Figure 5. Solid line: observed H band profile for CSL-1 ; dashed
line: profile expected in the H band following the procedure de-
scribed in the text {dust index n=1).

served H profiles for a dust lane capable to reproduce the
dip observed in the R profile.

As an additional test, in order to investigate whether
the combined effects of dust extinction and very strong
colour gradients could reproduce the observed morphology,
we measured colour in the wings and between peaks of the
B, V, and R profiles. The results show that colour gradients,
if present, are smaller than 0.1 mag and therefore are of no
help in explaining the observed morphelogy by means of a
dust lane.

Therefore we are left with only two possible explana-
tions for CSL-1 . Either we are dealing with i) the projec-
tion of two giant elliptical galaxies which are identical (at
a 9% level of confidence) in terms of magnitudes, colours,

morphology and, what is more relevant, also in terms of
e olffeete af e

- a
oruantsal s oo o e | e
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Figure 1. Lelt panel and central inset: appearance of CSL-1 in the R band. Right panel: 2D contours of CSL-1 from the near TR (A814)
image. Coordinates are in pixels (1 px = 0".238) and the two components are labeled A and B as in the text.

Band FWHMA FWHMB FWHMPSF  magA  mogB A
[aresed] |arcsec] [arcsec] [arcsec] )

B 159 1.67 1.14 2273215 22.574.15

v 159 167 1.01 20.95+.13  21.054.13 63 14
R 1.98 1.95 0.98 19.67£.20  19.664.20 30 25
H 119 1.11 0.85

ATS3 111 1.19 0.87

ATIO 127 . 197 0.86 74 08
AT91 167 1.59 0.97

AS14 127 1.27 0.7 8.5 1.4

Table 2. FHWM, magnitudes and effective radii for the two components of CSL-1 . Column 1: photometric band: column 2 and 3:
FWHM size of component A and B, respectively; column 4: FWHM of the PSF measurcd In a region close to CSL-1 : column 5 and
6 integrated magnitudes of components A and B respectively. These values are provided only f[or the bands where accurate absalute
photometry could be performed. Column 7 and 8&: effective radius for the A component and ratle of the effective radii for the two
components, respectively. These values are provided only for those bands where the profile was extonded enough to allow a reliable fit

to a de Vaucouleurs law.

could be performed only for the first candidate (CSL-1),
which turned out to be a rather interesting case,

This paper is structured as follows: in Section 2 we sum-
marize the measured photometrie and spectroscopic proper-
ties of CSL-1 and in Section 3 we discuss the possible expla-
nations of the observables. In Section 4, after introducing
some aspects of the string phenomenology, we present our
model for the lensing by a cosmic string and the simula-
tion performed in order to assess whether it may explain
the strange properties of CSL-1. Finally, in Section 5 we
sumarise our results and discuss possible future observa-
tions.

2 THE OEBSERVED PROPERTIES OF CSL-1
2.1 Morphological and photometric properties

CSl-1 consists of two sources (A and B, as marked in Fig.
1) separated by 1.9 arcsec. Visual inspection shows that in

merphology: a bright nucleus surrounded by a faint halo
with undistorted and almost circular isophotes.

In Table 2 we list, in each of the OACDF broad bands,
the measured FHWM of the two components together with
the FWHM of the PSF measured on non-saturated stars
near the position of CSL-1 . Also in Table 2 we give the
integrated magnitudes of the two components in the various
bands. It is apparent that, within the errors, the colors of
the two components are identical.

In order to investigate the light profile, we performed a
two dimensional fit of the observed light distribution with a
2-D SBersic profile Is(r) = fne::pl:—b{}]”“] convolved with
the measured PSF, where: -

14+€ l1—-e , 1 — .
= B (= +4*) + —5— {$=+t.r=:l cos 2U+ S E:u:m gh
z and y being the Cartesian coordinates measured from the
central peak, e the ellipticity of the corresponding isophote,

and 1 the position angle of the isophote. The best fit was
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FIG. 1. The CMB power spectra predicted by cos-
mic strings, sCDM, and by inflation and strings with
Rs; = 0.25,0.5,0.75. The large angle spectrum is always
slightly tilted. The Doppler peak becomes a thick Doppler
bump at £ = 200 — 600, modulated by mild undulations.
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Detector sensitivities and cosmological sources
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