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e Advanced LIGO worked spectacularly

e But antenna size << wavelength/4

* And limited by mirror displacement
noise (mostly thermal noise)

=>»Scale up! (up to x10 arm length)
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Highlights:

* Observing Stellar Mass / Primordial
Black Holes Throughout Cosmic Time

e Access to Nuclear Matter at Neutron
Star & Post-merger Densities

* Probing Extreme Gravity and
Searching for New Physics

* Much more: see other sessions
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Possible Site?

* We are investigating 3 reference sites
for costing of 20 and 40km detectors

Initial investigations focus on |
producing reallstlp cost estimates for B O R Ty APAGH e
these reference sites which can be ~ RESERVATION 7

. : : = Phoenleg
parameterized to work for estimating J4 ", 0, N G|Ia Natlonal
project cost at other potential g m \ow, ‘3‘ ’ FOV@.{[ |

: , 5 11 B
candidate locations <L : oy

v 3% : *
:a‘ m

S \

R ARIZONA




7 )
E)%:Egggn Technology
4

Progression

LIGO A+ Cosmic Explorer
(2020s)

lpm
1.4 MW circ.
6 dB sqgz.

0.8 MW circ.
6 dB sqgz.

E. Hall, MIT

77 K shields

3

2 pm
3 MW circ.
10 dB sqz.
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Improved squeezed light and other quantum metrology techniques
Large (hundreds of kg), low-loss fused silica optics for test masses
Large (hundreds of kg) single crystal silicon as a test mass material

Optical coatings for the larger test masses that have low optical loss
and low thermal noise

Cryogenics with low vibrational noise
Improved active vibration isolation

2 um wavelength technolodgy high power, low noise lasers, and high
guantum eff|C|ency photodiodes

Low cost UHV vacuum tubes, as the total construction cost of a 40km
gravitational wave observatory is driven by the cost of the vacuum
system.

Significant technology overlap with particle physics.
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Cosmic Explorer Home Overview Science News For researchers Join Consortium

° Open to experts Ve https://cosmicexplorer.org
inside and outside '
the LIGO Scientific

Collaboration |

* Join if interested! COsmIC EXP!Orer

- e a next generation gravitational wave detector
* Upcoming ‘. oo
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CE meeting: eFLaner
OCt 26—30 (Zoom) October 26-30, 2020

Home Organizing Committee Schedule Registration

FIRST COSMIC EXPLORER MEETING

REFERENCES

First Cosmic Explorer Meeting
October 26-30, 2020, Online via Zoom

https://sites.psu.edu/cosmicexplorermeeting
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Example location ™
Bonneville Salt Flats, Utah, USA




