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“The Cosmic-String and all that” cre Sazhina

Detection of such objects in our Universe would be a unigue confirmation of the non-trivial topology and possible

multidimensionality of early Universe.

From observational point of view, the presence of monopoles creates Cosmic strings avoid the problems of single monopoles and domain
the problem of their excessive abundance. Domain walls also appear walls, thus being the most interesting candidates from the point of
to be very poor candidates observationally, since they have to be very view of observations. All CS share model-independent properties:

massive, and thus would generate too high CMB anisotropy. extremely long cosmological length and negligibly small cross-section.
Main methods of observational search for cosmic strings
Gravitational Lensing CMB anisotropy

CS always generates gravitational-lens images of background Moving straight long strings create a conical space with a deficit
sources, which have a special appearance: pairs of objects of angle, which leads to a step-like change in the CMB anisotropy
identical morphology and spectrum, with characteristic sharp temperature: a cold spot in front of the CS movement, then a
cuts in isophotes. Moreover, cosmologically long string may temperature jump and a hot spot, followed by a weaker cold spot
produce a strip of multiple images along its path, with — a Kaiser-Stebbins effect. CS necessarily creates an increase in

characteristic split angle == string deficit angle. CMB temperature behind the moving front.

Search parameters of lensing candidates in SDSS-DR12:
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Example a group of candidates for GL events CSc-1 field:
white circles indicate pairs with angular distances 4”-6”,
white lines show the expected orientation of the CS.
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The number of pairs in SF (per 1 sq.deq) is 22% higher than in the CF, Obj 9 lensing on string /ying String

excess of 4.6 pairs per 1 sq.deg at 3o significance level.

2021, observations on HCT 0bj.9: SDSS J110429.61
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galaxy 2 Statistical significance both across the entire spectrum and along individual lines:
— e Correlation ~0.62; y2/DOF ~ 0.8 by the main lines (Ha, HB, [0111], [N1]], etc.)

best fit results: mu = 0.96

galaxy H, Hp — best fit
histogram
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Conclusions
The string GL scenario of 0bj.9 is statistically significant

' o e Tvxio independent methods: CMB data and statistical significance excess of double
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o8 ° Correlation between the spectra — possible GL nature of the pair o
B * Simulations show that observed angle between the components of the pair is
8 reproduced by the string strongly inclined to the line of sight
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" :E' The sign of the sharp isophotal edge in one image along with the CMB and spectral
o data strongly suggests the possibility of a CS detection
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