Round table : roadmaps

today tomorrow

GWIC roadmap
European roadmaps (ESFRI, APPEC)
> National roadmap (TGIR)




Setting the scene

« LIGO/Virgo discoveries have modified the landscape and validated the global network approach.

e International roadmaps :

APPEC 2017-2026 document (release jan 2018): full support to LISA & full support to ET
for acquiring ESFRI status.

ESFRI 2016 roadmap. GW detectors not in projects nor landmarks despite announced

Astronomy & astroparticle science goals : » understand the extremes and origins of the universe
. = observe the formation of galaxies and their evolution
(2018 update startmg) » understand the formation of stars and planets

= understand the solar system and life

« observe gravitational waves

US astronomy decadal survey starting end of 2018 : GW astronomy is on their radar.
ASTRONET roadmap update for 2020 : any GW input required ?

European Particle Physics roadmap update : increase interest for GW physics ?

 GW International Committee (GWIC) 3G roadmap has started in 2016. 2 subcommittees :

Science case : document release dec. 2018.

Detectors R&D.

Before 3G : current detectors upgrade roadmap


http://www.appec.org/wp-content/uploads/Documents/Current-docs/APPEC-Strategy-Book-Proof-19-Feb-2018.pdf
http://www.esfri.eu/sites/default/files/20160308_ROADMAP_single_page_LIGHT.pdf
http://sites.nationalacademies.org/cs/groups/ssbsite/documents/webpage/ssb_182873.pdf
http://www.astronet-eu.org/

Current generation detectors

* Roadmap regularly updated by LVC+KAGRA : Abbott, B.P. et al. Living Rev Relativ (2018) 21: 3.
https://doi.org/10.1007/s41114-018-0012-9

e Design sensitivity (LIGO 190Mpc / Virgo 125 Mpc / KAGRA 140 Mpc) : a bit delayed compared to
current planning : 2022
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 What’s new ? : KAGRA PI (Takaaki Kajita) proposed KAGRA to join end of O3 for « scientific results by
end of 2019 ». Acceleration of KAGRA original roadmap.


https://doi.org/10.1007/s41114-018-0012-9
https://gwdoc.icrr.u-tokyo.ac.jp/DocDB/0081/L1808122/002/KSCnewsletter_201804.pdf

Current generation detectors

GW detectors

 Longer term planning : LIGO A+ and AdV+ T ) [

 Longer term planning : LIGO India LIGO GEG TAMA
e And KAGRA+ : ideas for upgrade : ~ Virgo ‘o ;
( Advanced . Y GEO-HF y

LiGo Advanced
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e AdV+ KAGRAF
Five year plan for observational runs, commissioning and upgrades Voyager gy —----_--________2_6_2_5_;—2-2_;’

b Einstein Telescope

Cosmic Explorer
Virgo AdV+ Proposed upgrade plan '
@ Observing Run 03 (> 60 Mpc) Kentaro Somiya, GWADW 2018

G D-sion, infrastructure preparation for AdV+

@ stall signal recycling (AdV) and frequency dependent squeezing (AdV+)

] ? Observing Run 04 (> 120 Mpc)
@G ' st=!| AdV+ large mirror upgrades
- AdV+ commissioning

Observing Runs (I ———

LIGO A+ Upgrade plan (see LIGO-G1702134)

G /- fabrication
G stal A+ upgrades

@ A+ integration into chambers

@ -+ commissioning
O Completion AdV+ and A+

Note: duration of O4 has not been decided at this moment




LISA proposal [arxiv:1702.00786] ' ~ LISA consortium is born (again) in 2018
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https://arxiv.org/pdf/1702.00786.pdf

GWIC 3G detectors roadmap

e hittps://gwic.ligo.org/3Gsubcomm/

Beverly Berger, Rochester Institute of Technology, USA
Federico Ferrini (co-chair), European Gravitational Observatory, ltaly

° Charge (HOV' 2016) Gabriela Gonzalez, Louisiana State University, USA
. James Hough, University of Glasgow, UK
— Science case —» F2F Oct 2018 AEI Stavros Katsanevas, Astro Particle and Cosmology Laboratory, Paris
. . Ajit K. Kembhavi, Inter-University Centre for Astronomy and Astrophysics, India

— R&D coordination Frank Linde, NIKHEF, Netherlands
Jay Marx (co-chair), Caltech, USA

- Community networking David McClelland, Australian National University, Australia
Masatake Ohashi, Institute of Cosmic Ray Research, Japan

— Agency interfacing Fulvio Ricci, Universita La Sapienza, ltaly

Gary Sanders, Thirty Meter Telescope, USA
— Investigation of Governance Structures  Stan Withcomb, Caltech, USA


https://gwic.ligo.org/3Gsubcomm/

GWIC 3G roadmap : detectors R&D

Goal : develop and facilitate coordination mechansicms among the current and future planned and
anticipated ground based GW projects.

Projects : Einstein Telescope (Europe) & Cosmic Explorer (US)

X10 Voyager
40 km arms

Topics allocated, teams formed, and internal wiki set up.
Activities:
— Review current R&D levels of activity and of collaboration amongst detector groups.

— Evaluate subsystem designs and interdependencies.

Identify technology shortfalls.



GWIC 3G roadmap : detectors R&D

Suspensions and

il e

Topic Topic coordinators
icati i Harald Luck Set up wiki, make sure R&D
Comgnumcatmn with David McClelland | up wiki, make sure '
outside meesies | plans&progress are communicated
outside GWIC
Light sources (Lasers + |Benno Willke Different As (1064, 1550, 2100?), different
squeezers) O Erebnakar o |powers, Inot interfacing of squeezers]
Coatings Geppo Cagnoli Requires large efforts
bbbl o 54 Marty Fefer | s,
Low Frequencies (NN) |Jan Hams NN subtraction; influence of geology and
: : Stefan Hild facili etry on NN and seism. noi
+ site requirements facility geometry on NN and seism. noise
Simulations & Controls |Andreas Freise Error signal creation, P, control systems
Rana Adhikari
Facilities & Mike Zucker Cost saving designs (incl. Op. Costs?)
infrastructure RS maintain quietness
Cryogenics Ando Massald Different cryo regimes (4K, 20K, 124K,
FuvioRicd 300K)
Rana Adhikari
Norna Robertson | Materials, sensing, actuation, coupling

Configurations

Giovanni Losurdo
Andreas Freise

Isolation Glovanni Losurdo | 0" 24T temperatures)
Core optics Geppo Cagnoli May need ,internal’ x-tal growth facilities
Marty Fejer not tg rely on progress of industry
i Anil Prabhakar New As, lower loss, TCS
x ' s ik s p IWWWET 11U,
Aux optics " i _
uantum noise + Jan Harms Include FD squeezing,
Q S Stefan Hild







LIGO Voyager
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https://dece.ligo.org/LIGO-T1400226



LIGO Voyager

Timeline

Systems

2015-2018

Systems definition and noise
budget. COR

2015-2022

Continue to refine noise model
based onincoming measurements
of subsystem components. POR

2023-2026

FDR and procure
subsystems and
components

Deinstall
At

2027-2030

Install

Va2l

Lo kss b

Cryogenics

Cooling model & measurement
of emissivity altering materials

Chooss heat
shield mat. &
mieasure
BRDF

Design cooling
subsystern and
Prototype at 40 er

Core Optics

Calc. and review noise sources
in bulk Si. Study polishing
process and optical abs.

Develop process for po
Pathfinder

Measure phase noise and Sif‘tter in bulk Si.
li

ing and do

Procure
Substrates

Coatings

Identify and select possible I1B5
materials (a-5i & 5i or 5iN)

Develop process for IBS coating

Laser

Identify optimum wavelength
and best laser technﬂlu%\r

Weasure Laser noises \

Laser shoot-out. FDR
Procure & test 50
Watt operation

/

Input Optics

Identify AOM, PM & Isol.
materials and measure o |

Test component performance

FOR & Procure Input

/

ntinue worki th vendor
toward 150 eration
[/

/]

Suspensions

Squeezing

AQOS

at selected wavelength Optics
absorptions
Identify ribbon fabricatio Design and Test SUS at 123% and Continuing work on
technigue and measure fabricate 40m model thermal FOR & Procure SUS 5i blades for vertical
thermal noise in Si ribbon prototype SUS performance isolation
Literature and modeling surv Develop design and /
FDR and develo Fabricate Vacuum
on PD, NLO materials and demonstrate P
Vacuum squeezer squeezer
squeezer design sgueezing
Literature & modeling survey Demonstrate baffles &

Viewports, TCS, Oplev &
Baffles

measure BRDF, demonstrate
TCS in vacuum

FDR, design and procure AOS
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