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How can we make these elements ?




Heavy nucleus
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Strong Coulomb repulsion "
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Slow: s-process
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S-Process

 Slow capture of neutrons
» Site: old stars Caaaa’ B [ '

.., beta decay (B")

-4 neutron capture

r-process

« Rapid caputure of neutrons
* Where does it happen ?
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By Szaaman - https://commons.wikimedia.org/wiki/File:Gold bullion_1.jpg, Public Domain,
https://commons.wikimedia.org/w/index.php?curid=35565318

Platinum

By Rob Lavinsky, iRocks.com — CC-BY-SA-3.0, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=10465065

Uranium

18






A Rapid: r-process
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Electron capture
Proton — Neutron
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Neutron core

Shock wave
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Neutron star

William Crochot -
http://science.nasa.gov/media/medialibrary/1999/02/25/ast05mar99 la resources/N_sctn2.jpg,
Public Domain, https://commons.wikimedia.org/w/index.php?curid=36335367
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(C)NASA
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(C) M. Tanaka
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#38)& #5(Observational run)

O1: 2015 Sept. 12 - 2016 Jan. 19

02: 2016 Nov. 30 - 2017 Aug. 25
(Virgo joined on 2017 Aug. 1)

03: 2019 Apr. 1 - on going (until 2020 Apr. 30)



#38)& #5(Observational run)

O1. 2015 Sept. 12-2016Jan. 19 O
Black Hole mergers: 10

02: 2016 Nov. 30 - 2017 Aug. 25
(Virgo joined on 2017 Aug. 1)

= Neutron Star mergers: 1

03: 2019 Apr. 1 - on going (until 2020 Apr. 30)



#38)& #5(Observational run)

01: 2015 Sept. 12 - 2016 Jan. 19 >
Black Hole mergers: 10
02: 2016 Nov. 30 - 2017 Aug. 25

(Virgo joined on 2017 Aug. 1) | Neutron Star mergers: 1

03: 2019 Apr. 1 - on going (until 2020 Apr. 30)

BH + BH: 23
NS + NS: 3+
BH + BS: 3+
Mass Gap: 2



#38)& #5(Observational run)

01: 2015 Sept. 12 - 2016 Jan. 19 >
Black Hole mergers: 10
02: 2016 Nov. 30 - 2017 Aug. 25

(Virgo joined on 2017 Aug. 1) J Neutron Star mergers: 1

03: 2019 Apr. 1 - on going (until 2020 Apr. 30)

BH + BH: 23 )

NS + NS: 3+
BEI % Bg' ; > Open Public Alert

Mass Gap: 2 3
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(C) NASA/SOHO



(C)NASA



By Philip D. Hall - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=51201468
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By NASA, The Hubble Heritage Team, STScl, AURA
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How do we detect gravitational waves ?
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Michelson Interferometer

Photodetector
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How far can we see ?







Seismic Noise







Thermal Noise







Fused Silica
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Beamsplitter(370mm dia) during coating characterization IKAGRA TM (250mm dia) during figure measurement
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Power Recycling
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Resonant Sideband Extraction
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KAGRA Interferometer

Resonant Sideband Extraction (RSE)
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RA The KAGRA PrOJect
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Beam Splitter Suspension %
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Bottom Filter <
Intermediate Mass <

Mirror

> Pre-Isolator

Recoil Mass
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 Type-A + Cryogenic Suspension

Type-A
(room temp.)

Cryo-Payload
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Type-A Suspension Installation
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GW source localization
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Improved event localization
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