
%HZERGIH�0-+3�HIXIGXSVW�ERH�XLI�FMVXL�
SJ�+VEZMXEXMSREP�[EZI�EWXVSRSQ]

7MHHLEVXL�7SRM
0SYMWMERE�7XEXI�9RMZIVWMX]

7)7%47�����



3ZIVZMI[

�� +VEZMXEXMSREP�[EZIW

�� +;�(IXIGXSVW

�� 0-+3

�� 6IGIRX�HMWGSZIVMIW�ERH�*YXYVI�HIXIGXSVW



+VEZMXEXMSREP�;EZIW

�ĬğšŜĉĬĦŔ˘ŜĬ˘'ĉĦŔŜêĉĦ˓Ŕ˘;ĉêğæ˘êōšÃŜĉĬĦŔ

�ŎÃĦŔŷêŎŔê˘�ŎÃàêğêŔŔ˘ĀÃšĀê

�ààêğêŎÃŜĉĦĀ˘àĆÃŎĀêŔ˘˘˘˘˘˘˘˘˘˘˘˘˘˘˘˘˘'^˘ŸÃŷêŔ

�ààêğêŎÃŜĉĦĀ˘ĥÃŔŔêŔ˘˘˘˘˘˘˘˘˘˘˘˘˘˘˘˘˘˘<°˘ŸÃŷêŔ

<°Ŕ˘ĉĦæšàê˘ŔŜŎÃĉĦ˘ĉĦ˘ŔŋÃàê



+VEZMXEXMSREP�[EZI�WSYVGIW

Ɣ &MREV]�-RWTMVEPW
ż 'SEPIWGIRGI�SJ�FMREV]�FPEGO�LSPIW��RIYXVSR�WXEVW
ż 7MKREP�b�[I�ORS[�[LEX�MX�[MPP�PSSO�PMOI
ż 7LSVX�HYVEXMSR�WMKREPW�HIXIGXIH�F]�0-+3�ERH�:MVKS�+;�HIXIGXSVW

Ɣ 'SRXMRYSYW�[EZI
ż 7TMRRMRK�RIYXVSR�WXEVW�ERH�TYPWEVW
ż -QTIVJIGXMSRW�MR�WTLIVMGEP�KISQIXV]
ż 0SRK�HYVEXMSR�WMKREPW

Ɣ 7XSGLEWXMG
ż 7YTIVTSWMXMSR��SJ�QER]�WSYVGIW
ż 7MQMPEV�XS�'1&�FYX�KSIW�FEGO�[E]�JYVXLIV�MR�XMQI
ż 'SVVIPEXMSR�FIX[IIR�X[S�SV�QSVI�HIXIGXSVW



+VEZMXEXMSREP�;EZI�
(IXIGXSVW



,MWXSV]�SJ�KVEZMXEXMSREP�[EZI�HIXIGXSVW

5HVRQDQW�PDVV�GHWHFWRUV *URXQG�EDVHG�GHWHFWRUV 6SDFH�EDVHG�GHWHFWRUV

°êßêŎˌŔ˘ßÃŎ˘æêŜêàŜĬŎ˘ĉĦ˘
ʎʖʓʍˌŔ
¯ĉßŎÃŜê˘ğĉĜê˘Ã˘ŜšĦĉĦĀ˘
ÿĬŎĜ˘ŸĆêĦ˘Ã˘<°˘ŋÃŔŔêŔ˘
ßž

�ŸĬ˘XE<e˘æêŜêàŜĬŎŔ˘ĉĦ˘��
¯ĉŎĀĬ˘æêŜêàŜĬŎ˘ĉĦ˘EŜÃğž
VÃĀŎÃ˘ĉĦ˘TÃŋÃĦ
�ŋàĬĥĉĦĀ˘XE<e˘æêŜêàŜĬŎ˘ĉĦ˘
EĦæĉÃ

'ōšĉğÃŜêŎÃğ˘ŜŎĉÃĦĀğê˘ŸĉŜĆ˘ʏʧʒ˘
ĥĉğğĉĬĦ˘ĜĥŔ˘ğĬĦĀ˘ÃŎĥŔ
�Ĭ˘æêŜêàŜ˘ğĬŸ˘ÿŎêōšêĦàž˘<°Ŕ
�àĆêæšğê˘ğÃšĦàĆ˘ĉĦ˘ʏʍʐʍˌŔ

[[[�PMKS�SVK [[[�PMWE�REWE�KSZ[[[�WGMIRGIQEK�SVK

http://www.ligo.org
http://www.lisa.nasa.gov
http://www.sciencemag.org


+VEZMXEXMSREP�[EZI�HIXIGXSVW

Ɣ EĦŔŜÃğğÃŜĉĬĦ˘ÃĦæ˘ŜêŔŜĉĦĀ
Ɣ 'ĦæŔ˘ŸĉŜĆ˘�ààêŋŜÃĦàê˘̄˘ĉÿĬ˘àÃĦ˘

ğĬàĜ
Ɣ �ĆĬŎŜ˘êĦĀĉĦêêŎĉĦĀ˘ŎšĦŔ˘
Ɣ ÃXE<e˘àĬĦŔŜŎšàŜêæ˘àĬĥŋğêŜêæ˘ĉĦ˘

^ÃŎàĆ˘ʏʍʎʒ

�ĬĦŔŜŎšàŜĉĬĦ
Ɣ �êÃàĆ˘æêŔĉĀĦ˘ŔêĦŔĉŜĉŷĉŜž
Ɣ 'ĦĀĉĦêêŎĉĦĀ˘ŎšĦŔ
Ɣ �àĆêæšğêæ˘àĆêàĜŔ˘ÃĦæ˘

šĦêŽŋêàŜêæ˘ŋŎĬßğêĥŔ

�ĬĥĥĉŔŔĉĬĦĉĦĀ

Ɣ ^ÃĉĦŜÃĉĦ˘ĆĉĀĆêŎ˘ŔêĦŔĉŜĉŷĉŜž
Ɣ �ŔŜŎĬŋĆžŔĉàÃğ˘ŎêŔšğŜŔ
Ɣ eʎʨ˘eʏ˘ÃĦæ˘eʐ

eßŔêŎŷĉĦĀ

3URVSHFWV�IRU�2EVHUYLQJ�DQG�/RFDOL]LQJ�*:�7UDQVLHQWV�ZLWK�D/,*2��$G9�DQG�.$*5$��%�3��$EERWW�HW�DO



3��XS�3�

3URVSHFWV�IRU�2EVHUYLQJ�DQG�/RFDOL]LQJ�*:�7UDQVLHQWV�ZLWK�D/,*2��$G9�DQG�.$*5$��%�3��$EERWW�HW�DO

eʎ˘ÃĦæ˘eʏ˘̕˘Ã˘ŜĬŜÃğ˘Ĭÿ˘ʎʍ˘��B˘ÃĦæ˘ʎ˘_êšŜŎĬĦ˘ŔŜÃŎ˘
ĥêŎĀêŎ
eʐ˘̕˘ʒʓ˘ŋšßğĉà˘ÃğêŎŜŔ
eʑ˘̕˘�êŷêŎÃğ˘æêŜêàŜĉĬĦŔ˘ŋêŎ˘æÃž˘ŋŎêæĉàŜêæ



,S[�HSIW�0-+3�
[SVO#



0-+3�ERMQEXMSR

GSQYRMGE^MSRI-2*2

http://www.youtube.com/watch?v=UA1qG7Fjc2A&t=11
https://www.youtube.com/user/comunicazioneINFN


0-+3�HIXIGXSV

[[[�PMKS�SVK

http://www.ligo.org


7IMWQMG�ERH�7LSX�RSMWI

7IMWQMG�RSMWI

7LSX�RSMWI



+VSYRH�QSXMSR�ERH�7YWTIRWMSR

Ɣ <ŎĬšĦæ˘ĥĬŜĉĬĦ˘ĉĦ˘ŜĆê˘ÿŎêōšêĦàž˘ßÃĦæ˘
ʍʧʍʎ˘BƇ˘ŜĬ˘ʐʍ˘BƇ

Ɣ 'ÃŎŜĆōšÃĜêŔ

Ɣ eàêÃĦ˘ŸÃŷêŔʨ˘ŸĉĦæŔ

Ɣ BšĥÃĦ˘ÃàŜĉŷĉŜžʨ˘ğĬĀĀĉĦĀ

Ɣ �ŎÃĉĦŔʨ˘ŜĆšĦæêŎŔŜĬŎĥŔ

[[[�PMKS�SVK

http://www.ligo.org


5YERXYQ�RSMWI

Ɣ �ĦàêŎŜÃĉĦŜž˘ĉĦ˘ŋĆĬŜĬĦ˘ÃŎŎĉŷÃğ˘Ŝĉĥê

Ɣ Ã̄ŎĉÃĦàê˘ĉĦ˘ŋĆÃŔêʨ˘ĆĉĀĆ˘ÿŎêōšêĦàž˘
ĦĬĉŔê

Ɣ #êàŎêÃŔêŔ˘ŸĉŜĆ˘ĉĦàŎêÃŔê˘ĉĦ˘XÃŔêŎ˘ŋĬŸêŎ

Ɣ ;ğšàŜšÃŜĉĬĦŔ˘ĉĦ˘ĥĉŎŎĬŎ˘ŋĬŔĉŜĉĬĦ

Ɣ Ã̄ŎĉÃĦàê˘ĉĦ˘ÃĥŋğĉŜšæêʨ˘ğĬŸ˘ÿŎêōšêĦàž˘
ĦĬĉŔê

Ɣ EĦàŎêÃŔêŔ˘ŸĉŜĆ˘ĉĦàŎêÃŔê˘ĉĦ˘XÃŔêŎ˘ŋĬŸêŎ

�����ŶƏĆǤĭŎǅ�����6KRW�QRLVH�

���5DGLDWLRQ�SUHVVXUH�QRLVH�

\� \�

\� \�

Ɣ �ōšêêƇĉĦĀ˘àĬĦŜŎĉßšŜêæ˘ŜĬ˘ĉĦàŎêÃŔê˘ĉĦ˘
ŔêĦŔĉŜĉŷĉŜž˘æšŎĉĦĀ˘eʐ˘ÃŜ˘ĆĉĀĆêŎ˘
ÿŎêōšêĦàĉêŔ

Ɣ �ğÃĦŔ˘ŜĬ˘ĉĦàğšæê˘ÿŎêōšêĦàž˘æêŋêĦæêĦŜ˘
ŔōšêêƇĉĦĀ˘ĉĦ˘eʑ

&ODVVLFDO�VWDWH 6TXHH]HG�VWDWH



6IGIRX�(MWGSZIVMIW



-HIRXMƻGEXMSR�SJ�+;W�YWMRK�7IEVGL�TMTIPMRIW

ʎʧ ^ÃŜàĆ˘ƎğŜêŎ˘æêŜêàŜĬŎ˘æÃŜÃ˘ŸĉŜĆ˘�êĥŋğÃŜê˘ßÃĦĜ
Ãʧ �êĥŋğÃŜê˘ßÃĦĜ˘ĉŔ˘Ã˘àĬğğêàŜĉĬĦ˘Ĭÿ˘ŸÃŷêÿĬŎĥŔ˘ĀêĦêŎÃŜêæ˘

šŔĉĦĀ˘ŋĬŔŜʿ_êŸŜĬĦĉÃĦ˘ÃŋŋŎĬŽĉĥÃŜĉĬĦŔ˘ÃĦæ˘ĦšĥêŎĉàÃğ˘
ŎêğÃŜĉŷĉŜž

ßʧ �Ćê˘ŜêĥŋğÃŜê˘ßÃĦĜ˘àĬŷêŎŔ˘Ã˘ʑ˘æĉĥêĦŔĉĬĦÃğ˘ŔŋÃàê˘Ĭÿ˘
ĥÃŔŔêŔ˘ÃĦæ˘ŔŋĉĦŔ˘Ĭÿ˘ŜĆê˘ßĉĦÃŎĉêŔ

ʏʧ EæêĦŜĉÿž˘àĬĉĦàĉæêĦŜ˘êŷêĦŜŔ˘ßêŜŸêêĦ˘ŜĆê˘æêŜêàŜĬŎŔ

ʐʧ �ÃğàšğÃŜê˘ÿÃğŔê˘ÃğÃŎĥ˘ŎÃŜê

ʑʧ �ğêŎŜŔ˘ÃŎê˘ŔêĦŜ˘ŜĬ˘ŜĆê˘ŸĉæêŎ˘àĬĥĥšĦĉŜž

8LI�4]'&'�WIEVGL�JSV�KVEZMXEXMSREP�[EZIW�JVSQ�GSQTEGX�FMREV]�GSEPIWGIRGI��7�9WQER�IX�EP





+;������

Ɣ �ŎĉĥÃŎž˘ĥÃŔŔ˘̄˘ʏʐʧʐ˘^䎭ʨ˘ŔêàĬĦæÃŎž˘
ĥÃŔŔ˘̄˘ʏʧʓ˘^䎭

Ɣ XĬŸêŔŜ˘ĥÃŔŔ˘ŎÃŜĉĬ˘ĥêÃŔšŎêæ˘Ĭÿ˘Ãğğ˘
ŜĆê˘<°˘êŷêĦŜŔ

Ɣ ;ĉŎŔŜ˘<°˘êŷêĦŜ˘ŸĉŜĆ˘àĬĥŋÃàŜ˘ĬßęêàŜ˘
ĥÃŔŔ˘ĉĦ˘ŜĆê˘ŎÃĦĀê˘ʏʧʒ˘ʿ˘ʐ˘^䎭˘

Ɣ �Ćê˘ŔêàĬĦæÃŎž˘ĬßęêàŜ˘êĉŜĆêŎ˘ŜĆê˘
ĆêÃŷĉêŔŜ˘ĦêšŜŎĬĦ˘ŔŜÃŎ˘ĬŎ˘ğĉĀĆŜêŔŜ˘
ßğÃàĜ˘ĆĬğê˘êŷêŎ˘æĉŔàĬŷêŎêæ˘ĉĦ˘ŜĆê˘
ßĉĦÃŎž˘ŔžŔŜêĥ

Ɣ _Ĭ˘æêŜêàŜĉĬĦ˘Ĭÿ˘'^˘àĬšĦŜêŎŋÃŎŜ

Ɣ BĉĀĆêŎ˘ĬŎæêŎ˘ĥšğŜĉŋĬğêŔ˘ĬßŔêŎŷêæ˘
ŸĉŜĆ˘Ã˘ĆĉĀĆ˘ŔĉĀĦĉƎàÃĦàê *:�������GLVFRYHU\�SDSHU�

https://arxiv.org/abs/2006.12611


+;������

Ɣ �ŎĉĥÃŎž˘ĥÃŔŔ˘̄˘ʕʒ˘^䎭˘ÃĦæ˘
ŔêàĬĦæÃŎž˘ĥÃŔŔ˘̄˘ʓʓ˘^

Ɣ �êĥĦÃĦŜ˘ĥÃŔŔ˘̄˘ʎʑʏ˘^䎭

Ɣ �êÃĜ˘ÿŎêōšêĦàž˘̄˘ʓʍ˘BƇ

Ɣ �ĉĀĦÃğ˘æšŎÃŜĉĬĦ˘̄˘ʎʍʍ˘ĥĉğğĉŔêàĬĦæŔ
+DQIRUG /LYLQJVWRQ 9LUJR

Ɣ �ŎĉĥÃŎž˘ĬßęêàŜ˘ĉĦ˘ŜĆê˘šŋŋêŎ˘ĥÃŔŔ˘
ĀÃŋ

Ɣ ^êŎĀêŎ˘ŎêĥĦÃĦŜ˘ĉŔ˘E^�B

Ɣ <°ʎʖʍʒʏʎʩ˘�˘�ĉĦÃŎž˘�ğÃàĜ˘BĬğê˘
^êŎĀêŎ˘ŸĉŜĆ˘Ã˘�ĬŜÃğ˘^ÃŔŔ˘Ĭÿ˘ʎʒʍ˘^䎭

https://arxiv.org/abs/2009.01075


*YXYVI���'SWQMG�)\TPSVIV�ERH�)MRWXIMR�8IPIWGSTI

Ɣ ʐŎæ˘ĀêĦêŎÃŜĉĬĦ˘ĀŎĬšĦæ˘ßÃŔêæ˘
æêŜêàŜĬŎ˘ĉĦ˘��

Ɣ ʑʍ˘VĥŔ˘ğĬĦĀ˘X˘ŔĆÃŋêæ˘ÃŎĥŔ

Ɣ ʎʍ˘ŜĉĥêŔ˘ĥĬŎê˘ŔêĦŔĉŜĉŷê˘ŜĆÃĦ˘
�æŷÃĦàêæ˘XE<e˘ÃĦæ˘¯ĉŎĀĬ

Ɣ �'ʎ˘ĉĦ˘ʏʍʐʍŔ˘ÃĦæ˘�'ʏ˘ĉĦ˘ʏʍʑʍŔ

Ɣ ʐŎæ˘ĀêĦêŎÃŜĉĬĦ˘šĦæêŎĀŎĬšĦæ˘
ĬßŔêŎŷÃŜĬŎž˘ĉĦ˘'šŎĬŋê

Ɣ ʎʍ˘ĜĥŔ˘ğĬĦĀ˘ÃŎĥŔ

Ɣ �ĆŎêê˘ŜŎĉÃĦĀšğÃŎğž˘ĦêŔŜêæ˘æêŜêàŜĬŎŔ

Ɣ �ĬĦŔŜŎšàŜĉĬĦ˘ĉĦ˘ʏʍʏʓʨ˘eßŔêŎŷÃŜĉĬĦ˘ĉĦ˘
ʏʍʐʒ

LXXT���[[[�IX�K[�IYLXXTW���GSWQMGI\TPSVIV�SVK

http://www.et-gw.eu
https://cosmicexplorer.org


'SWQMG�)\TPSVIV���XLI�TVSTSWIH�97�GSRXVMFYXMSR�XS��VH�KIRIVEXMSR�+;�HIXIGXSV�RIX[SVO�F]�.SWLYE�7QMXL

https://dcc.ligo.org/DocDB/0170/G2001666/003/2020-LVK-CE-Status.pdf


�������������8LERO�=SY�
5YIWXMSRW�ERH�'SQQIRXW



6IJIVIRGIW

�� LXXT���[[[�IX�K[�IY
�� LXXTW���[[[�PMKS�SVK
�� LXXTW���PMWE�REWE�KSZ
�� LXXTW���[[[�W]QQIXV]QEKE^MRI�SVK�EVXMGPI�E�TVMQIV�SR�KVEZMXEXMSREP�[EZI�HIXIGXSVW
�� LXXTW���GSWQMGI\TPSVIV�SVK
�� LXXTW���[[[�]SYXYFI�GSQ�YWIV�GSQYRMGE^MSRI-2*2

http://www.et-gw.eu
https://www.ligo.org
https://lisa.nasa.gov
https://www.symmetrymagazine.org/article/a-primer-on-gravitational-wave-detectors
https://cosmicexplorer.org
https://www.youtube.com/user/comunicazioneINFN

