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Current Future proposals .

Current.Gravit.ationaI Wave Astrbnomy is

driven by detector sensitivities. ' L Current Facilities
. Onlyjust scratchéo[ the surface of GW & e deage} :
* 3G detector we é_an see >90% of the - + NEMO
Universe :

. 5 3 Sorteei -« Neutron Star Extreme Matter
New 3G Eacilities ; : ; : Observatory: A kilohertz-band
< ; i . gravitational-wave detector in the

* Cosmic Explorer st e o . global nétwerk

* Einstein Telescope

. LISA
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Site crlterra for a surface Detector Cosmlc Explorer

* Asflat as p055|ble
e or bowl shape surface proflle
* Low seismic activity _
« Commuting distance town orcity = -
« Sufficiently close to commercial airports -
* Infrastructure (roads eIectrlcaI grld etc. )
* Low wmd : :
« Low risk for natural dlsasters
. Cyclones/typhoons/ hurrlcanes
‘Flooding (including rlsmg sea level)
. Earthquakes:
. AcceSsibIe land area
e Current academiconly .
* Need to engage and solicit local commumty e
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Dlgltal Elevatlan I\/Iodel

e 3 second Shuttle Radar Topography Mission
~ (SRTM) Digital Elevation Model (DEM) model -
3 arcsecond resolution = 86 m X-86 m
. Used for finding flat S|tes
"+ Data from: :
https://ecat.ga.gov. au/geonetwork/srv/eng/ca
- talog. search#/metadata/72760
. Retrleved using the AusMap plugin’in QGIS.
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*  World coverage DEM from
viewfinderpanoramas.org
- * "Based on NASA's ASTER GDEM & SRTM
and other sources ; ;
* (0.46 km at equator, 0.16 km at 70°
Iatltude 2 bytes per point = 5.3 Gb)
*  Matches Google Earth profiles

e —— ECatpaooi0 geonetwork/srv/eng/cataIog search#/metadata/72760
: ﬂr_‘.{"‘/f// sMap plugin in QGIS,



https://ecat.ga.gov.au/geonetwork/srv/eng/catalog.search
https://ecat.ga.gov.au/geonetwork/srv/eng/catalog.search
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Stranht ine along

Earth S ‘curvatur‘e

-

Due to the Earth’s curvature some digging
is required for a straight laser beamto -
cover km scale distances. - _
A bowl shape surface profile can help.
mitigate the ‘digging’.
Due to Local gravity we need to pltch the
mirror SR

e ~0.3 mrad for 4 km (LIGO)

e ~3 mrad.for 40 km ‘
We can tolerate some tilt of the Iaser
beam between the stations

* Aid in finding suitable sites

¢ z \l
nearly bowl shaped region beamtube along a bowl
_—
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Distance from corner station [km)]

CE-T2000016-v2, K. Kuns and M. Evans

perfectly flat
region
beamtube in a flat region

Height above mean elevation [m]

Lorm = 40km
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Station 1 L\ 0 = QR@

0
X local gravity

== Flevation along bowl
== Flevation along flat region
== Beamtube depth
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« When:.assuming a smooth round earth a targe volume of earth
needs to be removed to create a stralght platform
o We can utilise natural surface proFIes to mmlmlse the amount of

. volume to be moved

Cut volume [m?]
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Arm length [m]

Embankment

Detector level -— > Ground level

Ground level ) Detector level
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Prellmmary Candldate S|tes

. Can be quite ,Sensitive, careful with distribution

Volume [m3]

¢ Indigenous custodians, landrightsand .~ IS
: relatiOnships' ' - o s

. land use and coverage

. Once candldate sites are deemed of mterest
engage with local communlty

"""""

e Current efforts usmg public databases o
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.Use data for our purpose (academically) IR e _" N tates
: ; : - Ry 1 N AN U 7N, —106.49° W

+ Tricky to understand, need'.eXpeft advice
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e Initial ‘flat’ site searches prowde >1 M possible
IocatlonsI '

: For-a'20—km.obser'vatoryinAu‘straIia —
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Relax Corner angle
-and fix Ienjgth;

* Relaxing the constralnt of a 90

. corper angle (here: 83° 97)

* 40 km arms Iength (37-40 km)
. About the same sites, volume .

B smaller: more solutlons W|th V

<10°m?3 (white dots)
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= Facility de5|gn con5|derat|ons
e Cost eStimates fdrj\‘infflas;tr“'uc’\r,ureg‘ :

e New technologles and. alternatlve de5|gn under
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i ' mvestlgation el

* Arc itected stfuctures . .
“ > X ¢ . 3 14

* Air-ducts for ‘remote’ air-con

o Local Roads . ":..“‘,‘ |
G Reg[onalcostmc‘rease (AUS)
L . e Metrepolareas +15 3% n;

- o 0 Remote areas +65 22%‘ .
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Ongoing Community Collaboration

Site Community Infrastructure Operation
Selected

Tnitial Horiz ] (of 4 | Upgrade & (of /)
Deyvelopment Stud mission Observation Commission Observation

Construction CEL Fab? CE2 Fab. &
Funded Install Install

Laboratory Research CE2

& Prototyping Design Period of finding and selecting chle

~Current time appropriate ad feasible site
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 Horizon Study ~May 2021
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Summary . e
« Site‘selection methods are well underway
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Scientifically good site are found

\

e Short:list tc‘)\be made in the ;fut‘u.re S
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Next phase require local communlty ‘
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