The LLocal Dimension: A method

to quantify the Cosmic Web

Prakash Sarkar
[I'T Kharagpur, India

Collaborator: Dr. Somnath Bharadwa;
Dr. Biswajit Pandey



The LLocal Dimension: A method

to quantity the Cosmic Web

" 4

o






N (R) o« R*

O RN

P AP PP P P PP P L P P PPl PPl b b PP Ap bbbl bl lrrp sy

AAAAIIAAAAAN LA AIALSLL LA S AASA LA A A A AL LA

AP AP A A AP At r A,
e e e e e e e e e e e e e

D ot e R R e e e
B e e
VYA A AN A A A A A YA A A A A A A







the Cosmic Web
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Objectlve is to 1dentify the distribution Of galax

in the:{C@fsmlc Web
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256° particles
256° grids
0.5 Mpc grid spacing




210000 particles
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e Considering each and every galaxies as center

* Apply the analysis in length scale 2 Mpc to 10
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Results for N-body simulation

~ 70000 galaxies
as center with 7%
Variance across the
10 samples
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FRACTION OF CENTERS WITH PARTICULAR D
VALUES

Binned as £0.25

= Done for length scale 2-10 Mpc
— — = Done for length scale 2-5 Mpc
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Volume limited subsample

of SDSS DR6
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e We have considered the relative distribution
of different structures in decade of 10. So we

have done this analysis for 3 length scale 0.5-5
h™' Mpc, 1-10 h™! Mpc and 5-50 h™' Mpc
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Conclusion

Local Dimension provides a robust method to
quantity the shapes that make up the cosmic web.

At scale 0.5-5 h™' Mpc tilaments and sheet
dominates, at 1-10 h™' Mpc sheet dominates while at
5-50 h™! Mpc sheet and cluster dominates

Filaments dominates the under-dense region while
sheet and cluster dominates at over-dense region

SDSS and Millennium shows the same results
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e LCDM power spectrum with parameters
(QOmO, QAOQ, h, ns, 08)=(0.3,0.7,0.7, 1, 1)



FRACTION OF VOLUME WITH PARTICULAR D
VALUES

Binned as £0.25

Fraction

= Done for length scale 2-10 Mpc
— — = Done for length scale 2-5 Mpc
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