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THURSDAY: SCIENTISTS TO PROVIDE UPDATE ON THE SEARCH FOR GRAVITATIONAL WAVES

100 years after Einstein predicted the existence of gravitational waves, the National Science Foundation
gathers scientists from Caltech, MIT and the LIGO Scientific Collaboration to update the scientific community
on efforts to detect them.

(Washington, DC) -- Journalists are invited to join the National Science Foundation as it brings together the
scientists from Caltech, MIT and the LIGO Scientific Collaboration (LSC) this Thursday at 10:30 a.m. at the
National Press Club for a status report on the effort to detect gravitational waves - or ripples in the fabric of
spacetime - using the Laser Interferometer Gravitational-wave Observatory (LIGO).

This year marks the 100th anniversary of the first publication of Albert Einstein's prediction of the existence of
gravitational waves. With interest in this topic piqued by the centennial, the group will discuss their ongoing
efforts to observe gravitational waves.

LIGO, a system of two identical detectors carefully constructed to detect incredibly tiny vibrations from passing
gravitational waves, was conceived and built by MIT and Caltech researchers, funded by the National Science
Foundation, with significant contributions from other U.S. and international partners. The twin detectors are
located in Livingston, Louisiana, and Hanford, Washington. Research and analysis of data from the detectors
is carried out by a global group of scientists, including the LSC, which includes the GEO600 Collaboration, and
the VIRGO Collaboration.

For additional background about the project, you may be interested in these websites: M arc h 4 5 @ N A OJ
)

LIGO Lab: https://ligo.caltech.edu/ (Observatories: Livingston | Hanford)

Advanced LiGO: https://www.advancedligo.mit.edu/ H S C H% Fﬁ $m f K R
LIGO Scientific Collaboration: htp://www.ligo.org/ 18 —
LIGO Partner Experiments and Collaborations: http://www.ligo.org/partners.php W |/ N I\ — ST
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The present-day large-scale structure arises from
a gravitational amplification of the tiny
perturbations in the early universe

Assume Cold Dark Matter (CDM) for unknown
source of gravity — cold, massive & collision-less

DENQVERIEA 26.8%

LCDM = current standard model

Gravity (DM) vs. Cosmic expansion (DE) Planck collaboration
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HSC SSP Survey (PI S. Mlyazakl)
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Mlyazakl et al. |5; HSC is working!
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Power of PFS

Best datasets at z>1 ... before WFIRST (NASA:2025-)
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Model-independent DE reconstruction

1

Reconstruction of dark energy density at each redshfit

SDSS+BOSS
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Neutrinos

Prof. Takaaki Kajita (ICRR/IPMU)
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Neutrinos = Japanese nat’l particles ‘g
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* Atmospheric neutrino oscillation Ams3,,sin® fs:
Super-K (1998), K2K
« Solar neutrino oscillation 27725, , 5107 0o ;
SNO, KamLAND
* CP-violation phase dcp,sin®f31: T2K hint, Hyper-K
e Mass hierarchy (sign of Am?): hopefully T2K (within 5yrs)

* Neutrino mass My, : hopefully KaimLAND-Zen or PFS has
to measure the neutrino mass

* Then all neutrino parameters will be measured by |p-experiments



Weighing neutrino mass with PFS

Saito, MT, Taruya 09
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Neutrinos suppress the growth of
large-scale structure

More linear regime at higher redshift

A higher sampling density of galaxies
enables to use up to higher k

Takada et al. (2014): PFS alone gives
o(m,)~0.13eV (conservative)

Further improvement expected
— Higher-order correlations
— HSC lensing

— CMB lensing

Goal: a detection of neutrino mass
rather than upper limit:
o(m,)~0.03eV, then at least 2sigma
detection of neutrino mass and
discriminate the mass hierarchy



Halo-galaxy connection

_ |Dark Matter
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Galaxies in the Larg

Satellites

[Textbook: Mo, van den Bosch, White (2010)]

How galaxies spatially gather?

= 3D Galaxy Clustering

LARGE Scale O(10-100Mpc)
trace the DM distribution

- ruled by Gravity

Small Scale O(0.1-1Mpc)
galaxy distribution within a

virial radii of a DM halo
- Gravity + Baryon physics
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Saito et al. 15 i
Bﬁ”]l SS, Leauthaud+ (2015)
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