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@ New cosmological model motivated by superstring
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S Nayeri, S. Patil and C. Vafa, 2006]
o Line discontinuities in CMB anisotropy maps [N. Kaiser
Slructure and A. Stebbins, 1984]

s o Line discontinuities can be detected using the CANNY
i eI edge detection algorithm [S. Amsel, J. Berger and R.B.,
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Key points:

o New degrees of freedom: string oscillatory modes
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a = 8rGu, (1)

Photons passing by the string undergo a relative Doppler
String gas Shlft
Structure g = 877’}/(V)VG,LL, (2)

— network of line discontinuities in CMB anisotropy maps

Conclusions

N.B. characteristic scale: one degree in the sky, but to see
that there is a sharp temperature jump one needs good
angular resolution .
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o |dea: find edges across which the gradient is in the
et correct range to correspond to a Kaiser-Stebbins signal
‘ from a string

o Step 1: generate "Gaussian" and "Gaussian plus

Py maps strings" CMB anisotropy maps: size and angular
conelsions resolution of the maps are free parameters, flat sky
approximation, cosmic string toy model in which a fixed
number of straight string segments is laid down at
random in each Hubble volume in each Hubble time
step between tec and t.
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o Step 2: run the CANNY algorithm on the temperature
String gas mapS tO prOduce edge mapS.
o Step 3: Generate histogram of edge lengths

Structure o Step 4: Use Fisher combined probability test to check
: for difference compared to a Gaussian distribution.
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o For South Pole Telescope (SPT) specification: limit
String gas Gu < 2 x 1078 can be set [R. Danos and R.B., 2008]
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: o For South Pole Telescope (SPT) specification: limit
String gas Gu < 2 x 1078 can be set [R. Danos and R.B., 2008]

ot o Anticipated SPT instrumental noise only insignficantly
SLCETIC effects the limits [A. Stewart and R.B., 2008]
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Early Universe

R Branden- o Cosmology is a vibrant field with lots of observational
berger data

Introduction o Paradigms of early universe cosmology have been
rtaion developed

o Paradigm 1: Standard Big Bang Model

String gas . . o .

o Paradigm 2: Inflationary Universe scenario - current

paradigm

o Paradigm 2 has conceptual problems — motivates the
search for an improved paradigm.

o Superstring theory may provide a new paradigm.

@ Superstring cosmology may resolve the Big Bang
singularity.

o ltis possible to observationally probe string cosmology.
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@ SGC leaves behind a network of cosmic superstrings
: @ These cosmic superstrings give rise to line

S discontinuities in CMB anisotropy maps which can be

’ probed using a CANNY edge detection algorithm.

o Undergraduates participate in this cutting edge
research!
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