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Einstein Telescope:  
science objectives and 
designs

Mainly based on 
Branchesi et al., JCAP07(2023)068

https://iopscience.iop.org/article/10.1088/1475-7516/2023/07/068
https://www.et-gw.eu


First BNS event, and first multi-messenger!

First detection!

State of the art at 2G detectors



Prospects at 2G detectors
Already at 2G detectors, thanks to future advancements, in the coming 

years the number of detections is expected to quickly raise 

Baibhav et al. (2019) 

https://arxiv.org/abs/1906.04197


3G detectors overview: ET
ET pioneered the idea of 
3G GW observatory: 
• new infrastructure 

capable to host future 
upgrades 

• large improvement in 
sensitivity 

• g r e a t l y e x t e n d e d 
f r e q u e n c y r a n g e , 
especially below 10Hz 

• …   

Proposed more than 10 years ago (Punturo et al. (2010)) and included in ESFRI 
roadmap in 2021. Science case in Maggiore et al. (2020)

  10km long arms
<latexit sha1_base64="vf/xxPVRUgyUTfBqxLN9Tdu4YnY=">AAAB+XicjVC7SgNBFJ2NrxhfUUubwSBYhV3xVQZtLCOYByRLuDu5iUNmdpeZu0JY8hG2WtmJrV9j4b+4u6ZQUfBUh3PO5R5OECtpyXXfnNLC4tLySnm1sra+sblV3d5p2ygxAlsiUpHpBmBRyRBbJElhNzYIOlDYCSaXud+5Q2NlFN7QNEZfwziUIymAMqnTH1Pm6UG15tXdAvxvUmNzNAfV9/4wEonGkIQCa3ueG5OfgiEpFM4q/cRiDGICY+xlNASN1k+LujN+kFigiMdouFS8EPHrRQra2qkOsqQGurU/vVz8zeslNDr3UxnGCWEo8kckFRaPrDAy2wH5UBokgrw5chlyAQaI0EgOQmRikg1T+d8e7aO6d1o/uT6uNS7my5TZHttnh8xjZ6zBrliTtZhgE3bPHtijkzpPzrPz8hktOfObXfYNzusHURiURA==</latexit>

&

 “xylophone” design  200m depth ∼

https://iopscience.iop.org/article/10.1088/0264-9381/27/19/194002
https://iopscience.iop.org/article/10.1088/1475-7516/2020/03/050/meta
https://www.et-gw.eu


3G detectors overview: CE

CE is the proposed U.S. 
3G detector: 
• 2 L-shap ed sur face 

instruments, one 40km-
long and one 20km-long; 

• large improvement in 
sensitivity  

• tunable design 
• global network with ET 
• …   

CE white paper in 2019 (Reitze et al. (2021)) and CE Horizon Study document 
recently published (Evans et al. (2021))

 40km+20km long arms 
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3G detectors overview: ET history



Jump to 3G detectors: how much do we gain?
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z ⇠ 100

Thanks to their technological advancements 
and the bigger facilities, ET and CE will 
have a broader frequency range and 
sensitivities improved more than 10 times 
compared to LVK!
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z ⇠ 2 (2G)
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z & 50 (3G target)

Jump to 3G detectors: why do we need it?



Jump to 3G detectors: why do we need it?
GW sources produce signals in different GW ranges: the larger the frequency 

band and the more sensitive the detector, the higher the scientific output! 

better low-frequency better bucket better high-frequency

more detectors

BNS tidal deformation and EoSeccentricity

Memory

higher mass-ratios 

precessing spins

high-z BBH

subsolar mass

tests of GR (PN and near-horizon)

BBH merger, RD

distance measurements, Cosmology

continuous waves

aligned spins

IMBH

BNS post-merger
SNe and other transients/bursts

early sky localisation 
and warning 

stochastic backgrounds

sky localisation

the unexpected
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ET science case
   ASTROPHYSICS  

• Black hole properties 
- origin (stellar vs. primordial) 
- evolution, demography 

• Neutron star properties 
- interior structure (QCD at ultra-high densities, 
  exotic states of matter) 
- demography 

• Multi-band and -messenger astronomy 
- joint GW/EM observations (GRB, kilonova,...) 
- multiband GW detection (LISA) 
- neutrinos 

• Detection of new astrophysical sources  
- core collapse supernovae 
- isolated neutron stars 
- stochastic background of astrophysical origin 

   FUNDAMENTAL PHYSICS AND COSMOLOGY 

• Tests of  General Relativity and nature of compact 
objects 

- post-Newtonian expansion 
- near-horizon physics 
- tests of no-hair theorem 
- exotic compact objects 

• Dark matter 
- primordial BHs 
- axion clouds, dark matter accreting on compact objects 

• Dark energy and modifications of  gravity on 
cosmological scales 

- dark energy equation of state 
- modified GW propagation 

• Stochastic backgrounds of cosmological origin 
 - inflation, phase transitions, cosmic strings 
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   FUNDAMENTAL PHYSICS AND COSMOLOGY 

• Tests of  General Relativity and nature of compact 
objects 

- post-Newtonian expansion 
- near-horizon physics 
- tests of no-hair theorem 
- exotic compact objects 

• Dark matter 
- primordial BHs 
- axion clouds, dark matter accreting on compact objects 

• Dark energy and modifications of  gravity on 
cosmological scales 

- dark energy equation of state 
- modified GW propagation 

• Stochastic backgrounds of cosmological origin 
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Variation of the design: which ones?
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Variation of the design: a lot of work from a lot  
                                of people 

https://iopscience.iop.org/article/10.1088/1475-7516/2023/07/068


Variation of the design: PE at ET
Both the geometry and the technologies 
can impact the number of detections 
and the parameter reconstruction

The performance remains however 
outstanding!
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Variation of the design: golden events at ET
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Neutron star structure and properties
The largely improved sensitivity at high frequencies 
will allow to look deeply into the PM phase of BNS 
mergers, that can provide extremely valuable 
information on the NS structure
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Neutron star structure and properties
The tidal deformability reconstruction is not 
strongly affected by the geometry and the LF 
sensitivity

Already with 1000 detections the 
reconstruction of the NS properties is 
extremely precise             FI et al., (2023)

∼

https://arxiv.org/abs/2308.12378


Neutron star structure and properties
Also the post-merger observation is affected only 
marginally by the design, but its inclusion can 
improve on the parameter reconstruction at the 
population level!
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Primordial black holes

De Luca et al., (2021) 

Detecting BBH beyond           is a strong indication of PBH, ET can get to             ! 
Also the subsolar window is extremely promising, and the LF are crucial  
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z & 100

PBHs can form from the collapse of inhomogeneities in the radiation-dominated 
era. PBHs could explain at least a fraction of the dark matter in our universe, be 
the seed of SMBHs at high z, and could give rise to CBC events 

Ng et al., 2020

https://arxiv.org/abs/2102.03809
https://arxiv.org/abs/2012.09876


Some key signatures can help disentangling ABH and PBH binaries   Franciolini et al., (2021)

Primordial black holes
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Redshift

<latexit sha1_base64="A2L1rKL449qdVDmCAcBz2YZDeEs=">AAAB/nicjVC7SgNBFJ31GeMramkzmAhWYTfiowzaWEYwD8guYXZyE4fM7A4zd4W4BPwKW63sxNZfsfBf3KwpVBQ81eGcc7mHE2opLLrumzM3v7C4tFxYKa6urW9slra2WzZODIcmj2VsOiGzIEUETRQooaMNMBVKaIej86nfvgFjRRxd4VhDoNgwEgPBGWaSX7n1h5i56tCt9Eplr+rmoH+TMpmh0Su9+/2YJwoi5JJZ2/VcjUHKDAouYVL0Ewua8REbQjejEVNggzTvPKH7iWUYUw2GCklzEb5epExZO1ZhllQMr+1Pbyr+5nUTHJwGqYh0ghDx6SMUEvJHlhuRjQG0LwwgsmlzoCKinBmGCEZQxnkmJtk6xf/t0apVvePq0WWtXD+bLVMgu2SPHBCPnJA6uSAN0iScaHJPHsijc+c8Oc/Oy2d0zpnd7JBvcF4/AOH4lZk=</latexit>

z & 30

<latexit sha1_base64="Ciy78FTgv/sZ/QotYYvsLRnWnx0=">AAAB/nicjZC7SgNBFIZn4y3GW9TSZjAIVmET8FIGRbCMYC6QLOHs5CQOmd0dZs4KYQn4FLZa2Ymtr2Lhu7i7plBR8K8O/39ufL5W0pLrvjmFhcWl5ZXiamltfWNzq7y907ZRbAS2RKQi0/XBopIhtkiSwq42CIGvsONPzrO8c4vGyii8pqlGL4BxKEdSAKVW/0IIDMlIIWk6KFdqVTcX/7uosLmag/J7fxiJOEg3CAXW9mquJi8BQ1IonJX6sUUNYgJj7KVlCAFaL8l/nvGD2AJFXKPhUvHcxK8TCQTWTgM/7QyAbuzPLDN/y3oxjU69RIY6JgxFdoikwvyQFUamMJAPpUEiyD5HLkMuwAARGskhBxKndEr/49GuV2vH1aOreqVxNidTZHtsnx2yGjthDXbJmqzFBNPsnj2wR+fOeXKenZfP1oIzn9ll3+S8fgAl2pZo</latexit>

Eccentricity

<latexit sha1_base64="HX28Bnwwi30rTJaL2NPeq2VZTUw=">AAAB+XicjVC7SgNBFJ2NrxhfUUubwUSwCtmAjzJoYxnBPCBZwt3JTRwyO7vM3BXCko+w1cpObP0aC//F3TWFioKnOpxzLvdw/EhJS/X6m1NYWl5ZXSuulzY2t7Z3yrt7HRvGRmBbhCo0PR8sKqmxTZIU9iKDEPgKu/70MvO7d2isDPUNzSL0AphoOZYCKJW6VRwo5VaH5Ypbq+fgf5MKW6A1LL8PRqGIA9QkFFjbd+sReQkYkkLhvDSILUYgpjDBfko1BGi9JK8750exBQp5hIZLxXMRv14kEFg7C/w0GQDd2p9eJv7m9WMan3uJ1FFMqEX2iKTC/JEVRqY7IB9Jg0SQNUcuNRdggAiN5CBEKsbpMKX/7dFp1NzT2sl1o9K8WCxTZAfskB0zl52xJrtiLdZmgk3ZPXtgj07iPDnPzstntOAsbvbZNzivH/Eok2I=</latexit>

e ⌧ 1

<latexit sha1_base64="uvjPBlUej4c22RtVcWucJ3lvoqA=">AAAB/3icjVC7SgNBFJ31GeMramkzGASrsAn4KINaWEYwD0iWcHdyE4fM7K4zd4WwpPArbLWyE1s/xcJ/cXdNoaLgqQ7nnMs9HD9S0pLrvjlz8wuLS8uFleLq2vrGZmlru2XD2AhsilCFpuODRSUDbJIkhZ3IIGhfYdsfn2V++xaNlWFwRZMIPQ2jQA6lAEol7xyHodHgSyVp0i+VqxU3B/+blNkMjX7pvTcIRawxIKHA2m7VjchLwJAUCqfFXmwxAjGGEXZTGoBG6yV56Snfjy1QyCM0XCqei/j1IgFt7UT7aVIDXdufXib+5nVjGp54iQyimDAQ2SOSCvNHVhiZroF8IA0SQdYcuQy4AANEaCQHIVIxTucp/m+PVq1SPaocXtbK9dPZMgW2y/bYAauyY1ZnF6zBmkywG3bPHtijc+c8Oc/Oy2d0zpnd7LBvcF4/AO0eltc=</latexit>

Deformability

<latexit sha1_base64="bby9PHXeLYQEOsOE9u7VFFABVy4=">AAAB/XicjVC7SgNBFJ2NrxhfUUubwUSwChvBRyMEbSwsIpgHbJZwd3ITh8w+mLkrhCX4FbZa2Ymt32Lhv7i7plBR8FSHc87lHo4XKWnItt+swtz8wuJScbm0srq2vlHe3GqbMNYCWyJUoe56YFDJAFskSWE30gi+p7Djjc8zv3OL2sgwuKZJhK4Po0AOpQBKJafau0yzAzi1q/1ypV6zc/C/SYXN0OyX33uDUMQ+BiQUGOPU7YjcBDRJoXBa6sUGIxBjGKGT0gB8NG6SV57yvdgAhTxCzaXiuYhfLxLwjZn4Xpr0gW7MTy8Tf/OcmIYnbiKDKCYMRPaIpML8kRFaplsgH0iNRJA1Ry4DLkADEWrJQYhUjNNxSv/bo31Qqx/VDq8OKo2z2TJFtsN22T6rs2PWYBesyVpMsJDdswf2aN1ZT9az9fIZLVizm232DdbrB4L/lMo=</latexit>

⇤ = 0 ?

<latexit sha1_base64="5/f+cgeHWD9oNNYuTegf/H/2BE8=">AAAB9nicjVC7SgNBFL0bXzG+opY2g0GwCpuAjzJoYyNEMDGQLGF2cpMMmZ1dZu6KYckv2GplJ7b+joX/4u6aQkXBUx3OOffB8SMlLbnum1NYWFxaXimultbWNza3yts7bRvGRmBLhCo0HZ9bVFJjiyQp7EQGeeArvPEn55l/c4vGylBf0zRCL+AjLYdScMqkS25tv1ypVd0c7G9SgTma/fJ7bxCKOEBNQqULujU3Ii/hhqRQOCv1YosRFxM+wm5KNQ/Qekn+64wdxJZTyCI0TCqWi/h1IuGBtdPAT5MBp7H96WXib143puGpl0gdxYRaZIdIKswPWWFkWgKygTRIxLPPkUnNBDecCI1kXIhUjNNWSv/ro12v1o6rR1f1SuNs3kwR9mAfDqEGJ9CAC2hCCwSM4R4e4NG5c56cZ+flM1pw5jO78A3O6we5YJLG</latexit>

Mass

<latexit sha1_base64="fc7ZpPz+ZtP1hbdopmsoDqcnnZU=">AAAB9nicjVA9SwNBFNyLXzF+RS1tFoNgFS4BP8qgjWVEEwPJEd5tXpIle3vH7jsxHPkLtlrZia1/x8L/4t2ZQkXBqYaZebxh/EhJS6775hQWFpeWV4qrpbX1jc2t8vZO24axEdgSoQpNxweLSmpskSSFncggBL7CG39ynvk3t2isDPU1TSP0AhhpOZQCKJOuIqn75Uqt6ubgf5MKm6PZL7/3BqGIA9QkFFjbrbkReQkYkkLhrNSLLUYgJjDCbko1BGi9JO864wexBQp5hIZLxXMRv14kEFg7Dfw0GQCN7U8vE3/zujENT71E6igm1CJ7RFJh/sgKI9MRkA+kQSLImiOXmgswQIRGchAiFeN0ldL/9mjXq7Xj6tFlvdI4my9TZHtsnx2yGjthDXbBmqzFBBuze/bAHp0758l5dl4+owVnfrPLvsF5/QDC4JLM</latexit>

Spin

<latexit sha1_base64="C1J0oAFRECdOSucLzVfwmV2BQYk=">AAAB/XicjVC7SgNBFJ2NrxhfUUubwSBYhSTgozPEJmUE84BkCXcnN3HI7Owyc1cIS/ArbLWyE1u/xcJ/cXdNoaLgqQ7nnMs9HC9U0lKl8ubklpZXVtfy64WNza3tneLuXscGkRHYFoEKTM8Di0pqbJMkhb3QIPiewq43vUz97i0aKwN9TbMQXR8mWo6lAEqkfqvR5J7UYGYXw2KpWq5k4H+TElugNSy+D0aBiHzUJBRY269WQnJjMCSFwnlhEFkMQUxhgv2EavDRunFWec6PIgsU8BANl4pnIn69iMG3duZ7SdIHurE/vVT8zetHND53Y6nDiFCL9BFJhdkjK4xMtkA+kgaJIG2OXGouwAARGslBiESMknEK/9ujUytXT8snV7VSvbFYJs8O2CE7ZlV2xuqsyVqszQQL2D17YI/OnfPkPDsvn9Gcs7jZZ9/gvH4AKwWVNg==</latexit>

PBH binary?

<latexit sha1_base64="0uJ06glZLvhpkHHP+WjeS5QFOws=">AAACFXicjVA9SwNBEN3zM8avqKXNahQsJNwF/ChFGxshglEhd4S5zaiLe7fL7pwoR2p/gr/CVis7sbW28L94iSlUFHzV8N483syLjZKOfP/NGxoeGR0bL02UJ6emZ2Yrc/PHTmdWYFNope1pDA6VTLFJkhSeGouQxApP4su9nn5yhdZJnR7RjcEogfNUnkkBVFDtytJKCMZYfc1bwXrgR+F6HtqEH3Tbeag7mror7Uo1qPl98L+HKhug0a68hx0tsgRTEgqcawW+oSgHS1Io7JbDzKEBcQnn2CrGFBJ0Ud5/pctXMwekuUHLpeJ9Er86ckicu0niYjMBunA/tR75m9bK6Gw7ymVqMsJU9IJIKuwHOWFl0RHyjrRIBL3LkcuUC7BAhFZyEKIgs6K08v/6OK7Xgs3axmG9urM7aKbEFtkyW2MB22I7bJ81WJMJdsvu2QN79O68J+/Ze/lcHfIGngX2Dd7rB2L2neo=</latexit>

⇡ [1, 10]M�

<latexit sha1_base64="G5DnLLPw+pDWZmN3rDuMaXKgAxA=">AAACDXicjVC7SgNBFJ2NrxhfUSuxGUwEq7AJ+CiDNjZCBPOAbFhmJzdxyMzOMnNXCMviJ/gVtlrZia3fYOG/uIkpVBQ81eWcezj3niCSwqLrvjm5ufmFxaX8cmFldW19o7i51bI6NhyaXEttOgGzIEUITRQooRMZYCqQ0A5GZxO9fQPGCh1e4TiCnmLDUAwEZ5hRfnGn7Emw1gqVeEbRi9RPPN3XmJb9Yqlacaegfw8lMkPDL757fc1jBSFyyaztVt0IewkzKLiEtODFFiLGR2wI3WwMmQLbS6YvpHQ/tgw1jcBQIemUhK+OhClrxyrINhXDa/tTm5C/ad0YBye9RIRRjBDySRAKCdMgy43IugHaFwYQ2eRyoCKknBmGCEZQxnlGxllZhf/10apVqkeVw8taqX46ayZPdskeOSBVckzq5Jw0SJNwckvuyQN5dO6cJ+fZeflczTkzzzb5Buf1A06km+I=</latexit>

. M�

<latexit sha1_base64="xGIJWg5WAsK2qIL2+uw4RPEJZJ8=">AAACEXicjVDLSsNAFJ3UV62vqksRBlvBhZSk4GNZdONGqGBroQllMr2tQ2eSMHMjlJCVn+BXuNWVO3HrF7jwX0xqFyoKntXlnHs49x4/ksKgbb9ZhZnZufmF4mJpaXllda28vtE2Yaw5tHgoQ93xmQEpAmihQAmdSANTvoQrf3Sa61c3oI0Ig0scR+ApNgzEQHCGGdUrb1fdIWayoo7t7ieuVvQ87SVu2A8xrfbKFadmT0D/Hipkimav/O72Qx4rCJBLZkzXsSP0EqZRcAlpyY0NRIyP2BC62RgwBcZLJm+kdDc2DEMagaZC0gkJXx0JU8aMlZ9tKobX5qeWk79p3RgHx14igihGCHgehELCJMhwLbJ+gPaFBkSWXw5UBJQzzRBBC8o4z8g4K6z0vz7a9ZpzWDu4qFcaJ9NmimSL7JA94pAj0iBnpElahJNbck8eyKN1Zz1Zz9bL52rBmno2yTdYrx/zuJyp</latexit>

& 10M�

<latexit sha1_base64="1cfigL9RbJwt7CZaYeTrm1Lvf94=">AAACAHicjVC7TgJBFJ3FF+ILtbSZCCZWZCHxURJtLDGRRwIruTtcYMLs7mTmrpFsaPwKW63sjK1/YuG/uCCFGk081ck55+aeHF8racl135zMwuLS8kp2Nbe2vrG5ld/eadgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PRH51O/eYPGyii8orFGL4BBKPtSAKXSdbEjhrIDWpvo1i1284VyyZ2B/00KbI5aN//e6UUiDjAkocDadtnV5CVgSAqFk1wntqhBjGCA7ZSGEKD1klnrCT+ILVDENRouFZ+J+PUigcDaceCnyQBoaH96U/E3rx1T/9RLZKhjwlBMH5FUOHtkhZHpHMh70iARTJsjlyEXYIAIjeQgRCrG6T65/+3RqJTKx6Wjy0qhejZfJsv22D47ZGV2wqrsgtVYnQlm2D17YI/OnfPkPDsvn9GMM7/ZZd/gvH4AnIGWlA==</latexit>

� ⇡ 0

<latexit sha1_base64="LK8qvm4A9p7rjOFCBfKz9yA8up0=">AAACEnicjVDLSgNBEJz1GeMr6lGQwUTQS0gEH8cQLzlGMA/IhtA7tjo4szvM9Iqy5OYn+BVe9eRNvPoDHvwXd2MOKgrWqaiqprsrMEo6qlTevInJqemZ2dxcfn5hcWm5sLLadlFsBbZEpCLbDcChkiG2SJLCrrEIOlDYCS6PMr9zhdbJKDyhG4N9DeehPJMCKJUGhY2SLy6kD8bY6Dqjg8S3mjfrjeG23ikNCsVquTIC/5sU2RjNQeHdP41ErDEkocC5XrViqJ+AJSkUDvN+7NCAuIRz7KU0BI2un4z+GPKt2AFF3KDlUvGRiF8nEtDO3eggTWqgC/fTy8TfvF5MZ4f9RIYmJgxFtoikwtEiJ6xMC0J+Ki0SQXY5chlyARaI0EoOQqRinDaW/18f7d1ydb+8d7xbrNXHzeTYOttk26zKDliNNViTtZhgt+yePbBH78578p69l8/ohDeeWWPf4L1+AMB/nQ8=</latexit>

� ⇡ �PBH(m)

<latexit sha1_base64="14y1ssxgCN9tvXjVUIY81X0/Csw=">AAAB93icjVC7SgNBFJ2NrxhfUUubwSBYhd2Aj0YI2lhGcBMhWcLdyU0cMvtg5q6wLPkGW63sxNbPsfBf3F1TqCh4qsM553IPx4+VNGTbb1ZlYXFpeaW6Wltb39jcqm/vdE2UaIGuiFSkb3wwqGSILklSeBNrhMBX2POnF4Xfu0NtZBReUxqjF8AklGMpgHLJPeMpmmG94TTtEvxv0mBzdIb198EoEkmAIQkFxvQdOyYvA01SKJzVBonBGMQUJtjPaQgBGi8ry874QWKAIh6j5lLxUsSvFxkExqSBnycDoFvz0yvE37x+QuNTL5NhnBCGonhEUmH5yAgt8xWQj6RGIiiaI5chF6CBCLXkIEQuJvkstf/t0W01nePm0VWr0T6fL1Nle2yfHTKHnbA2u2Qd5jLBJLtnD+zRSq0n69l6+YxWrPnNLvsG6/UDB3mS6g==</latexit>= yes <latexit sha1_base64="FZ+YdyS12daiCCyX6BgSZf1C8IQ=">AAAB9nicjVA9SwNBFHwXv2L8ilraLAbBKtwF/GiEoI1lBBMDyRH2Ni/Jkr29Y/edGEL+gq1WdmLr37Hwv3h3plBRcKphZh5vmCBW0pLrvjmFhcWl5ZXiamltfWNzq7y907JRYgQ2RaQi0w64RSU1NkmSwnZskIeBwptgfJH5N7dorIz0NU1i9EM+1HIgBadMOmM66pUrXtXNwf4mFZij0Su/d/uRSELUJBS3tuO5MflTbkgKhbNSN7EYczHmQ+ykVPMQrT/Nu87YQWI5RSxGw6RiuYhfL6Y8tHYSBmky5DSyP71M/M3rJDQ49adSxwmhFtkjkgrzR1YYmY6ArC8NEvGsOTKpmeCGE6GRjAuRikm6Sul/e7RqVe+4enRVq9TP58sUYQ/24RA8OIE6XEIDmiBgBPfwAI/OnfPkPDsvn9GCM7/ZhW9wXj8ALGOSbA==</latexit>= no

https://arxiv.org/abs/2112.10660


Primordial black holes
ET could reach an outstanding accuracy in the reconstruction of some relevant 
source parameters, such as mass, but some others are tricky 

Franciolini et al., (2023) 

https://arxiv.org/abs/2304.03160


Stochastic GW background
The stochastic GW background is formed by 
the incoherent superposition of signals emitted 
by different GW sources in our Universe: 

• the AGWB is made of the superposition of 
all GWs emitted by different populations of 
astrophysical sources, from the onset of 
stellar activity until the present epoch  

• The CGWB are tensor modes produced by 
different processes in the early universe such 
as inflation, reheating, phase transitions, 
cosmic strings, or primordial black holes

©APS/Carin Cain

©D Weir/U Helsinki



Stochastic GW background
The power-law integrated sensitivity curve is built so that any line tangent to it 
represent a SGWB that would be detected in a given observational time (1yr) with 
the chosen SNR (1)  
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Summary
• Whatever the design, ET is a superb detector with a vast science case: 

the combination of distances and masses explored, sheer number of 
detections, and high SNR will provide a wealth of data that have the 
potential of triggering revolutions in astrophysics, cosmology and 
fundamental physics  

• Studying different designs allows to understand how different elements 
contribute to the scientific output and to suggest changes to maximise 
it  

• From the scientific point of view, the 15km 2L with arms at 45° is 
superior on basically all the considered metrics with respect to the 
10km triangle, with the exception of the nominal sensitivity to 
stochastic backgrounds, and offers a better possibility to proceed in 
steps 



Thanks for your attention… questions?

https://www.et-gw.eu

