
SRGW2025 CERN, FEB. 11TH, 2025

SRF for GW detection: MAGO

Sebastian A. R. Ellis 
University of Geneva



CERN, Feb. 11th, 2025Sebastian A. R. Ellis — SRF for GW detection: MAGO

Conclusion This Morning
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Identify regime of GW by hierarchy with respect to size of detector: 
•Resonant regime:  — use PDF and account for current & 
boundary changes 

e.g. axion cavity experiments 
•High-frequency regime:  — use TT gauge 

e.g. MADMAX 
•Low-frequency regime:  — use PDF and account for current & 
boundary changes 

 e.g. Magneto-quasistatic experiments 
 e.g. Heterodyne experiments

ωg ∼ 1/L ≫ cs/L

ωg ≫ 1/L ≫ cs/L

1/L ≫ ωg

Berlin, Blas, D’Agnolo, SARE, Harnik, Kahn, Schutte-Engel (2021) 

Domcke, Ellis, Kopp (2024) 

Domcke, Garcia-Cely, Rodd (2022) 

Domcke, Garcia-Cely, Lee, Rodd (2023) 

Domcke, Ellis, Rodd (2024) 

Berlin, Blas, D’Agnolo, SARE, Harnik, Kahn, Schutte-Engel, Wentzel (2023) 
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Transfer function for mechanical transduction
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D’Agnolo, SARE (gr-qc/2412.17897)
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Is there a compact physical system where EM resonant enhancement can 
be realised?
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Gravitational Wave and a Hollow Sphere

h+

h×

Mechanical modes of a sphere
Ulmn = r�L + ir⇥ L�T1 + iL�T2 .
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Spheroidal

. . . 

Gravitational Wave and a Hollow Sphere

h+

h×

Mechanical modes of a sphere
Ulmn = r�L + ir⇥ L�T1 + iL�T2 .
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Toroidal

. . . 

Spheroidal

. . . 

Gravitational Wave and a Hollow Sphere

h+

h×

Mechanical modes of a sphere
Ulmn = r�L + ir⇥ L�T1 + iL�T2 .
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TT frame intuition
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Gravitational Wave and a Hollow Sphere
Mechanical modes of a sphere

Ulmn = r�L + ir⇥ L�T1 + iL�T2 .
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Gravitational Wave and a Hollow Sphere
Mechanical modes of a sphere

Ulmn = r�L + ir⇥ L�T1 + iL�T2 .
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Gravitational Wave and a Hollow Sphere
Mechanical modes of a sphere
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Tiny displacement  ≪ nm

5



CERN, Feb. 11th, 2025Sebastian A. R. Ellis — SRF for GW detection: MAGO

MAGO 2.0: Mechanical and EM Signals

6



CERN, Feb. 11th, 2025Sebastian A. R. Ellis — SRF for GW detection: MAGO

MAGO 2.0: Mechanical and EM Signals

6



CERN, Feb. 11th, 2025Sebastian A. R. Ellis — SRF for GW detection: MAGO

MAGO 2.0: Mechanical and EM Signals

6



CERN, Feb. 11th, 2025Sebastian A. R. Ellis — SRF for GW detection: MAGO

MAGO 2.0: Mechanical and EM Signals

E0

E1
drive

readout

!0

!1!g

⌘mech
e

!g
⌘gmech

!p

!0 !1

6



CERN, Feb. 11th, 2025Sebastian A. R. Ellis — SRF for GW detection: MAGO

MAGO 2.0: Mechanical and EM Signals

E0

E1
drive

readout

!0

!1!g

⌘mech
e

!g
⌘gmech

!p

!0 !1

a theorist’s view…
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MAGO 2.0
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Load the cavity in pump mode
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<latexit sha1_base64="amRWnBX673DWeoMIa72Gd54pRsI=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKexKRI9BLx4jmAckS5id9CZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNoUkVV7oTEQOcSWhaZjl0Eg1ERBza0fh25refQBum5IOdJBAKMpQsZpRYJ7V6SsCQ9MsVv+rPgVdJkJMKytHol796A0VTAdJSTozpBn5iw4xoyyiHaamXGkgIHZMhdB2VRIAJs/m1U3zmlAGOlXYlLZ6rvycyIoyZiMh1CmJHZtmbif953dTG12HGZJJakHSxKE45tgrPXscDpoFaPnGEUM3crZiOiCbUuoBKLoRg+eVV0rqoBrXq5X2tUr/J4yiiE3SKzlGArlAd3aEGaiKKHtEzekVvnvJevHfvY9Fa8PKZY/QH3ucPksmPIw==</latexit>

dP
/d

!

<latexit sha1_base64="xxdLS6Xx3S7sLXOWamV8KJKwXMk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKe5KRI9BLx4jmAcmS5idnU2GzGOZmRVCyF948aCIV//Gm3/jJNmDRgsaiqpuuruilDNjff/LK6ysrq1vFDdLW9s7u3vl/YOWUZkmtEkUV7oTYUM5k7RpmeW0k2qKRcRpOxrdzPz2I9WGKXlvxykNBR5IljCCrZMe4sZZ3FOCDnC/XPGr/hzoLwlyUoEcjX75sxcrkgkqLeHYmG7gpzacYG0Z4XRa6mWGppiM8IB2HZVYUBNO5hdP0YlTYpQo7UpaNFd/TkywMGYsItcpsB2aZW8m/ud1M5tchRMm08xSSRaLkowjq9DsfRQzTYnlY0cw0czdisgQa0ysC6nkQgiWX/5LWufVoFa9uKtV6td5HEU4gmM4hQAuoQ630IAmEJDwBC/w6hnv2Xvz3hetBS+fOYRf8D6+AR/7kJI=</latexit>

p
u
m
p
m
od

e

<latexit sha1_base64="cct3Dfynmr+Kp6dV94emdwKB1Is=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GmamT3dFNy4r2Ie0Q8lkMm1oMhOSjFBKv8KNC0Xc+jnu/BszbQUVPXDhcM693HtPIBhV2nE+rNza+sbmVn67sLO7t39QPDzqqCSVmLRxwhLZC5AijMakralmpCckQTxgpBtMrjK/e0+kokl8q6eC+ByNYhpRjLSR7kTKBeRJSIbFkmNfNGpe1YOO7Th1r1zLiFeveGXoGiVDCazQGhbfB2GCU05ijRlSqu86QvszJDXFjMwLg1QRgfAEjUjf0BhxovzZ4uA5PDNKCKNEmoo1XKjfJ2aIKzXlgenkSI/Vby8T//L6qY4a/ozGItUkxstFUcqgTmD2PQypJFizqSEIS2puhXiMJMLaZFQwIXx9Cv8nHc92K3b1xis1L1dx5MEJOAXnwAV10ATXoAXaAAMOHsATeLak9Wi9WK/L1py1mjkGP2C9fQIkEZCl</latexit>

!0 ⇠ GHz

<latexit sha1_base64="w6wAFNsjaQJlSQhJANQXMQOo+dc=">AAACAXicbVDLSgNBEJz1GeMr6kXwMhgET2FXFD2KHswxgnlAdllmJ504OLO7zPSKcYkXf8WLB0W8+hfe/Bsnj4MaCxqKqm66u6JUCoOu++XMzM7NLywWlorLK6tr66WNzYZJMs2hzhOZ6FbEDEgRQx0FSmilGpiKJDSjm/Oh37wFbUQSX2E/hUCxXiy6gjO0Ulja9hMFPRa61DdCUR/hDvOL6v0gLJXdijsCnSbehJTJBLWw9Ol3Ep4piJFLZkzbc1MMcqZRcAmDop8ZSBm/YT1oWxozBSbIRx8M6J5VOrSbaFsx0pH6cyJnypi+imynYnht/npD8T+vnWH3JMhFnGYIMR8v6maSYkKHcdCO0MBR9i1hXAt7K+XXTDOONrSiDcH7+/I0aRxUvMPK0eVh+fRsEkeB7JBdsk88ckxOSZXUSJ1w8kCeyAt5dR6dZ+fNeR+3zjiTmS3yC87HNwAulp4=</latexit>
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!

<latexit sha1_base64="amRWnBX673DWeoMIa72Gd54pRsI=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKexKRI9BLx4jmAckS5id9CZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNoUkVV7oTEQOcSWhaZjl0Eg1ERBza0fh25refQBum5IOdJBAKMpQsZpRYJ7V6SsCQ9MsVv+rPgVdJkJMKytHol796A0VTAdJSTozpBn5iw4xoyyiHaamXGkgIHZMhdB2VRIAJs/m1U3zmlAGOlXYlLZ6rvycyIoyZiMh1CmJHZtmbif953dTG12HGZJJakHSxKE45tgrPXscDpoFaPnGEUM3crZiOiCbUuoBKLoRg+eVV0rqoBrXq5X2tUr/J4yiiE3SKzlGArlAd3aEGaiKKHtEzekVvnvJevHfvY9Fa8PKZY/QH3ucPksmPIw==</latexit>

dP
/d

!

<latexit sha1_base64="xxdLS6Xx3S7sLXOWamV8KJKwXMk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKe5KRI9BLx4jmAcmS5idnU2GzGOZmRVCyF948aCIV//Gm3/jJNmDRgsaiqpuuruilDNjff/LK6ysrq1vFDdLW9s7u3vl/YOWUZkmtEkUV7oTYUM5k7RpmeW0k2qKRcRpOxrdzPz2I9WGKXlvxykNBR5IljCCrZMe4sZZ3FOCDnC/XPGr/hzoLwlyUoEcjX75sxcrkgkqLeHYmG7gpzacYG0Z4XRa6mWGppiM8IB2HZVYUBNO5hdP0YlTYpQo7UpaNFd/TkywMGYsItcpsB2aZW8m/ud1M5tchRMm08xSSRaLkowjq9DsfRQzTYnlY0cw0czdisgQa0ysC6nkQgiWX/5LWufVoFa9uKtV6td5HEU4gmM4hQAuoQ630IAmEJDwBC/w6hnv2Xvz3hetBS+fOYRf8D6+AR/7kJI=</latexit>

p
u
m
p
m
od

e

<latexit sha1_base64="cct3Dfynmr+Kp6dV94emdwKB1Is=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GmamT3dFNy4r2Ie0Q8lkMm1oMhOSjFBKv8KNC0Xc+jnu/BszbQUVPXDhcM693HtPIBhV2nE+rNza+sbmVn67sLO7t39QPDzqqCSVmLRxwhLZC5AijMakralmpCckQTxgpBtMrjK/e0+kokl8q6eC+ByNYhpRjLSR7kTKBeRJSIbFkmNfNGpe1YOO7Th1r1zLiFeveGXoGiVDCazQGhbfB2GCU05ijRlSqu86QvszJDXFjMwLg1QRgfAEjUjf0BhxovzZ4uA5PDNKCKNEmoo1XKjfJ2aIKzXlgenkSI/Vby8T//L6qY4a/ozGItUkxstFUcqgTmD2PQypJFizqSEIS2puhXiMJMLaZFQwIXx9Cv8nHc92K3b1xis1L1dx5MEJOAXnwAV10ATXoAXaAAMOHsATeLak9Wi9WK/L1py1mjkGP2C9fQIkEZCl</latexit>

!0 ⇠ GHz

<latexit sha1_base64="w6wAFNsjaQJlSQhJANQXMQOo+dc=">AAACAXicbVDLSgNBEJz1GeMr6kXwMhgET2FXFD2KHswxgnlAdllmJ504OLO7zPSKcYkXf8WLB0W8+hfe/Bsnj4MaCxqKqm66u6JUCoOu++XMzM7NLywWlorLK6tr66WNzYZJMs2hzhOZ6FbEDEgRQx0FSmilGpiKJDSjm/Oh37wFbUQSX2E/hUCxXiy6gjO0Ulja9hMFPRa61DdCUR/hDvOL6v0gLJXdijsCnSbehJTJBLWw9Ol3Ep4piJFLZkzbc1MMcqZRcAmDop8ZSBm/YT1oWxozBSbIRx8M6J5VOrSbaFsx0pH6cyJnypi+imynYnht/npD8T+vnWH3JMhFnGYIMR8v6maSYkKHcdCO0MBR9i1hXAt7K+XXTDOONrSiDcH7+/I0aRxUvMPK0eVh+fRsEkeB7JBdsk88ckxOSZXUSJ1w8kCeyAt5dR6dZ+fNeR+3zjiTmS3yC87HNwAulp4=</latexit>

!1 ⇠ GHz

<latexit sha1_base64="qYhkkc38RxWu/aP13Rm07y/0gdU=">AAACAXicbVA9SwNBEN2L3/Hr1EawWQyCVbiTiJZBCy0VjAnkQtjbTJIlu3fH7pwYj9j4V2wsFLH1X9j5b9x8FJr4YODx3gwz88JECoOe9+3k5uYXFpeWV/Kra+sbm+7W9q2JU82hwmMZ61rIDEgRQQUFSqglGpgKJVTD3vnQr96BNiKObrCfQEOxTiTagjO0UtPdDWIFHdb0aWCEogHCPWYXlw+Dplvwit4IdJb4E1IgE1w13a+gFfNUQYRcMmPqvpdgI2MaBZcwyAepgYTxHutA3dKIKTCNbPTBgB5YpUXbsbYVIR2pvycypozpq9B2KoZdM+0Nxf+8eort00YmoiRFiPh4UTuVFGM6jIO2hAaOsm8J41rYWynvMs042tDyNgR/+uVZcntU9EvF4+tSoXw2iWOZ7JF9ckh8ckLK5JJckQrh5JE8k1fy5jw5L8678zFuzTmTmR3yB87nDwHClp8=</latexit>

si
gn

al
m
od

e

<latexit sha1_base64="lUt98fl/sK7fP3VS5EnCkTb8f4w=">AAAB8nicdVBNSwMxEM3Wr1q/qh69BIvgqWQXre2t6MVjBWsL26Vks9k2NJssSVYoS3+GFw+KePXXePPfmG0rqOiDgcd7M8zMC1POtEHowymtrK6tb5Q3K1vbO7t71f2DOy0zRWiXSC5VP8SaciZo1zDDaT9VFCchp71wclX4vXuqNJPi1kxTGiR4JFjMCDZW8jUbCcxhIiM6rNZQHVk0GrAgbhO5lrRaTc9rQXduIVQDS3SG1fdBJEmWUGEIx1r7LkpNkGNlGOF0VhlkmqaYTPCI+pYKnFAd5POTZ/DEKhGMpbIlDJyr3ydynGg9TULbmWAz1r+9QvzL8zMTN4OciTQzVJDFojjj0EhY/A8jpigxfGoJJorZWyEZY4WJsSlVbAhfn8L/yZ1Xd8/q5zderX25jKMMjsAxOAUuuABtcA06oAsIkOABPIFnxziPzovzumgtOcuZQ/ADztsnhrCRbg==</latexit>

Signal mode: !1 � !0 ⌧ !0

<latexit sha1_base64="6UIPF/kqNioklnbjx61xjc7CtRE="></latexit>
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!

<latexit sha1_base64="amRWnBX673DWeoMIa72Gd54pRsI=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKexKRI9BLx4jmAckS5id9CZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNoUkVV7oTEQOcSWhaZjl0Eg1ERBza0fh25refQBum5IOdJBAKMpQsZpRYJ7V6SsCQ9MsVv+rPgVdJkJMKytHol796A0VTAdJSTozpBn5iw4xoyyiHaamXGkgIHZMhdB2VRIAJs/m1U3zmlAGOlXYlLZ6rvycyIoyZiMh1CmJHZtmbif953dTG12HGZJJakHSxKE45tgrPXscDpoFaPnGEUM3crZiOiCbUuoBKLoRg+eVV0rqoBrXq5X2tUr/J4yiiE3SKzlGArlAd3aEGaiKKHtEzekVvnvJevHfvY9Fa8PKZY/QH3ucPksmPIw==</latexit>

dP
/d

!

<latexit sha1_base64="xxdLS6Xx3S7sLXOWamV8KJKwXMk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKe5KRI9BLx4jmAcmS5idnU2GzGOZmRVCyF948aCIV//Gm3/jJNmDRgsaiqpuuruilDNjff/LK6ysrq1vFDdLW9s7u3vl/YOWUZkmtEkUV7oTYUM5k7RpmeW0k2qKRcRpOxrdzPz2I9WGKXlvxykNBR5IljCCrZMe4sZZ3FOCDnC/XPGr/hzoLwlyUoEcjX75sxcrkgkqLeHYmG7gpzacYG0Z4XRa6mWGppiM8IB2HZVYUBNO5hdP0YlTYpQo7UpaNFd/TkywMGYsItcpsB2aZW8m/ud1M5tchRMm08xSSRaLkowjq9DsfRQzTYnlY0cw0czdisgQa0ysC6nkQgiWX/5LWufVoFa9uKtV6td5HEU4gmM4hQAuoQ630IAmEJDwBC/w6hnv2Xvz3hetBS+fOYRf8D6+AR/7kJI=</latexit>

p
u
m
p
m
od

e

<latexit sha1_base64="cct3Dfynmr+Kp6dV94emdwKB1Is=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GmamT3dFNy4r2Ie0Q8lkMm1oMhOSjFBKv8KNC0Xc+jnu/BszbQUVPXDhcM693HtPIBhV2nE+rNza+sbmVn67sLO7t39QPDzqqCSVmLRxwhLZC5AijMakralmpCckQTxgpBtMrjK/e0+kokl8q6eC+ByNYhpRjLSR7kTKBeRJSIbFkmNfNGpe1YOO7Th1r1zLiFeveGXoGiVDCazQGhbfB2GCU05ijRlSqu86QvszJDXFjMwLg1QRgfAEjUjf0BhxovzZ4uA5PDNKCKNEmoo1XKjfJ2aIKzXlgenkSI/Vby8T//L6qY4a/ozGItUkxstFUcqgTmD2PQypJFizqSEIS2puhXiMJMLaZFQwIXx9Cv8nHc92K3b1xis1L1dx5MEJOAXnwAV10ATXoAXaAAMOHsATeLak9Wi9WK/L1py1mjkGP2C9fQIkEZCl</latexit>

!0 ⇠ GHz

<latexit sha1_base64="w6wAFNsjaQJlSQhJANQXMQOo+dc=">AAACAXicbVDLSgNBEJz1GeMr6kXwMhgET2FXFD2KHswxgnlAdllmJ504OLO7zPSKcYkXf8WLB0W8+hfe/Bsnj4MaCxqKqm66u6JUCoOu++XMzM7NLywWlorLK6tr66WNzYZJMs2hzhOZ6FbEDEgRQx0FSmilGpiKJDSjm/Oh37wFbUQSX2E/hUCxXiy6gjO0Ulja9hMFPRa61DdCUR/hDvOL6v0gLJXdijsCnSbehJTJBLWw9Ol3Ep4piJFLZkzbc1MMcqZRcAmDop8ZSBm/YT1oWxozBSbIRx8M6J5VOrSbaFsx0pH6cyJnypi+imynYnht/npD8T+vnWH3JMhFnGYIMR8v6maSYkKHcdCO0MBR9i1hXAt7K+XXTDOONrSiDcH7+/I0aRxUvMPK0eVh+fRsEkeB7JBdsk88ckxOSZXUSJ1w8kCeyAt5dR6dZ+fNeR+3zjiTmS3yC87HNwAulp4=</latexit>

m
ec
h
an

ic
al

re
so
n
an

ce

<latexit sha1_base64="dZ13xRMkfNNsyqqz/8SNjjy94UA=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzJTFF0W3bisYB/QDiWT3mlDk8yQZIQ6FH/FjQtF3Pof7vwb03YW2nrgwsk595J7T5hwpo3nfTuFldW19Y3iZmlre2d3z90/aOo4VRQaNOaxaodEA2cSGoYZDu1EAREhh1Y4upn6rQdQmsXy3owTCAQZSBYxSoyVeu6RADok0r45VqBjSSSFnlv2Kt4MeJn4OSmjHPWe+9XtxzQVIA3lROuO7yUmyIgyjHKYlLqphoTQERlAx1JJBOggm20/wadW6eMoVrakwTP190RGhNZjEdpOQcxQL3pT8T+vk5roKsiYTFIDks4/ilKOTYynUeA+U0ANH1tCqGJ2V2yzUIQaG1jJhuAvnrxMmtWKf165uKuWa9d5HEV0jE7QGfLRJaqhW1RHDUTRI3pGr+jNeXJenHfnY95acPKZQ/QHzucPqI2VXA==</latexit>

!p ⇠ 10 kHz

<latexit sha1_base64="48X4yS/FTH/+6R70jGPKwT9LJKA=">AAACBXicbVA9SwNBEN3z2/gVtdRiMQgWEu4koqVokzKCSYTccextJnHJ7t2xOyfGI42Nf8XGQhFb/4Od/8ZNTKGJDwYe780wMy9KpTDoul/OzOzc/MLi0nJhZXVtfaO4udUwSaY51HkiE30dMQNSxFBHgRKuUw1MRRKaUe9i6DdvQRuRxFfYTyFQrBuLjuAMrRQWd/1EQZeFKfWNUNRz/UMf4Q7zXvV+EBZLbtkdgU4Tb0xKZIxaWPz02wnPFMTIJTOm5bkpBjnTKLiEQcHPDKSM91gXWpbGTIEJ8tEXA7pvlTbtJNpWjHSk/p7ImTKmryLbqRjemElvKP7ntTLsnAa5iNMMIeY/izqZpJjQYSS0LTRwlH1LGNfC3kr5DdOMow2uYEPwJl+eJo2jslcpH19WSmfn4ziWyA7ZIwfEIyfkjFRJjdQJJw/kibyQV+fReXbenPef1hlnPLNN/sD5+AaxCZgT</latexit>

!1 ⇠ GHz

<latexit sha1_base64="qYhkkc38RxWu/aP13Rm07y/0gdU=">AAACAXicbVA9SwNBEN2L3/Hr1EawWQyCVbiTiJZBCy0VjAnkQtjbTJIlu3fH7pwYj9j4V2wsFLH1X9j5b9x8FJr4YODx3gwz88JECoOe9+3k5uYXFpeWV/Kra+sbm+7W9q2JU82hwmMZ61rIDEgRQQUFSqglGpgKJVTD3vnQr96BNiKObrCfQEOxTiTagjO0UtPdDWIFHdb0aWCEogHCPWYXlw+Dplvwit4IdJb4E1IgE1w13a+gFfNUQYRcMmPqvpdgI2MaBZcwyAepgYTxHutA3dKIKTCNbPTBgB5YpUXbsbYVIR2pvycypozpq9B2KoZdM+0Nxf+8eort00YmoiRFiPh4UTuVFGM6jIO2hAaOsm8J41rYWynvMs042tDyNgR/+uVZcntU9EvF4+tSoXw2iWOZ7JF9ckh8ckLK5JJckQrh5JE8k1fy5jw5L8678zFuzTmTmR3yB87nDwHClp8=</latexit>

si
gn

al
m
od

e

<latexit sha1_base64="lUt98fl/sK7fP3VS5EnCkTb8f4w=">AAAB8nicdVBNSwMxEM3Wr1q/qh69BIvgqWQXre2t6MVjBWsL26Vks9k2NJssSVYoS3+GFw+KePXXePPfmG0rqOiDgcd7M8zMC1POtEHowymtrK6tb5Q3K1vbO7t71f2DOy0zRWiXSC5VP8SaciZo1zDDaT9VFCchp71wclX4vXuqNJPi1kxTGiR4JFjMCDZW8jUbCcxhIiM6rNZQHVk0GrAgbhO5lrRaTc9rQXduIVQDS3SG1fdBJEmWUGEIx1r7LkpNkGNlGOF0VhlkmqaYTPCI+pYKnFAd5POTZ/DEKhGMpbIlDJyr3ydynGg9TULbmWAz1r+9QvzL8zMTN4OciTQzVJDFojjj0EhY/A8jpigxfGoJJorZWyEZY4WJsSlVbAhfn8L/yZ1Xd8/q5zderX25jKMMjsAxOAUuuABtcA06oAsIkOABPIFnxziPzovzumgtOcuZQ/ADztsnhrCRbg==</latexit>

Signal mode: !1 � !0 ⌧ !0

<latexit sha1_base64="6UIPF/kqNioklnbjx61xjc7CtRE="></latexit>
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Load the cavity in pump mode

!

<latexit sha1_base64="amRWnBX673DWeoMIa72Gd54pRsI=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKexKRI9BLx4jmAckS5id9CZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNoUkVV7oTEQOcSWhaZjl0Eg1ERBza0fh25refQBum5IOdJBAKMpQsZpRYJ7V6SsCQ9MsVv+rPgVdJkJMKytHol796A0VTAdJSTozpBn5iw4xoyyiHaamXGkgIHZMhdB2VRIAJs/m1U3zmlAGOlXYlLZ6rvycyIoyZiMh1CmJHZtmbif953dTG12HGZJJakHSxKE45tgrPXscDpoFaPnGEUM3crZiOiCbUuoBKLoRg+eVV0rqoBrXq5X2tUr/J4yiiE3SKzlGArlAd3aEGaiKKHtEzekVvnvJevHfvY9Fa8PKZY/QH3ucPksmPIw==</latexit>

dP
/d

!

<latexit sha1_base64="xxdLS6Xx3S7sLXOWamV8KJKwXMk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKe5KRI9BLx4jmAcmS5idnU2GzGOZmRVCyF948aCIV//Gm3/jJNmDRgsaiqpuuruilDNjff/LK6ysrq1vFDdLW9s7u3vl/YOWUZkmtEkUV7oTYUM5k7RpmeW0k2qKRcRpOxrdzPz2I9WGKXlvxykNBR5IljCCrZMe4sZZ3FOCDnC/XPGr/hzoLwlyUoEcjX75sxcrkgkqLeHYmG7gpzacYG0Z4XRa6mWGppiM8IB2HZVYUBNO5hdP0YlTYpQo7UpaNFd/TkywMGYsItcpsB2aZW8m/ud1M5tchRMm08xSSRaLkowjq9DsfRQzTYnlY0cw0czdisgQa0ysC6nkQgiWX/5LWufVoFa9uKtV6td5HEU4gmM4hQAuoQ630IAmEJDwBC/w6hnv2Xvz3hetBS+fOYRf8D6+AR/7kJI=</latexit>

p
u
m
p
m
od

e

<latexit sha1_base64="cct3Dfynmr+Kp6dV94emdwKB1Is=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GmamT3dFNy4r2Ie0Q8lkMm1oMhOSjFBKv8KNC0Xc+jnu/BszbQUVPXDhcM693HtPIBhV2nE+rNza+sbmVn67sLO7t39QPDzqqCSVmLRxwhLZC5AijMakralmpCckQTxgpBtMrjK/e0+kokl8q6eC+ByNYhpRjLSR7kTKBeRJSIbFkmNfNGpe1YOO7Th1r1zLiFeveGXoGiVDCazQGhbfB2GCU05ijRlSqu86QvszJDXFjMwLg1QRgfAEjUjf0BhxovzZ4uA5PDNKCKNEmoo1XKjfJ2aIKzXlgenkSI/Vby8T//L6qY4a/ozGItUkxstFUcqgTmD2PQypJFizqSEIS2puhXiMJMLaZFQwIXx9Cv8nHc92K3b1xis1L1dx5MEJOAXnwAV10ATXoAXaAAMOHsATeLak9Wi9WK/L1py1mjkGP2C9fQIkEZCl</latexit>

!0 ⇠ GHz

<latexit sha1_base64="w6wAFNsjaQJlSQhJANQXMQOo+dc=">AAACAXicbVDLSgNBEJz1GeMr6kXwMhgET2FXFD2KHswxgnlAdllmJ504OLO7zPSKcYkXf8WLB0W8+hfe/Bsnj4MaCxqKqm66u6JUCoOu++XMzM7NLywWlorLK6tr66WNzYZJMs2hzhOZ6FbEDEgRQx0FSmilGpiKJDSjm/Oh37wFbUQSX2E/hUCxXiy6gjO0Ulja9hMFPRa61DdCUR/hDvOL6v0gLJXdijsCnSbehJTJBLWw9Ol3Ep4piJFLZkzbc1MMcqZRcAmDop8ZSBm/YT1oWxozBSbIRx8M6J5VOrSbaFsx0pH6cyJnypi+imynYnht/npD8T+vnWH3JMhFnGYIMR8v6maSYkKHcdCO0MBR9i1hXAt7K+XXTDOONrSiDcH7+/I0aRxUvMPK0eVh+fRsEkeB7JBdsk88ckxOSZXUSJ1w8kCeyAt5dR6dZ+fNeR+3zjiTmS3yC87HNwAulp4=</latexit>

m
ec
h
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ic
al

re
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<latexit sha1_base64="dZ13xRMkfNNsyqqz/8SNjjy94UA=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzJTFF0W3bisYB/QDiWT3mlDk8yQZIQ6FH/FjQtF3Pof7vwb03YW2nrgwsk595J7T5hwpo3nfTuFldW19Y3iZmlre2d3z90/aOo4VRQaNOaxaodEA2cSGoYZDu1EAREhh1Y4upn6rQdQmsXy3owTCAQZSBYxSoyVeu6RADok0r45VqBjSSSFnlv2Kt4MeJn4OSmjHPWe+9XtxzQVIA3lROuO7yUmyIgyjHKYlLqphoTQERlAx1JJBOggm20/wadW6eMoVrakwTP190RGhNZjEdpOQcxQL3pT8T+vk5roKsiYTFIDks4/ilKOTYynUeA+U0ANH1tCqGJ2V2yzUIQaG1jJhuAvnrxMmtWKf165uKuWa9d5HEV0jE7QGfLRJaqhW1RHDUTRI3pGr+jNeXJenHfnY95acPKZQ/QHzucPqI2VXA==</latexit>

!p ⇠ 10 kHz

<latexit sha1_base64="48X4yS/FTH/+6R70jGPKwT9LJKA=">AAACBXicbVA9SwNBEN3z2/gVtdRiMQgWEu4koqVokzKCSYTccextJnHJ7t2xOyfGI42Nf8XGQhFb/4Od/8ZNTKGJDwYe780wMy9KpTDoul/OzOzc/MLi0nJhZXVtfaO4udUwSaY51HkiE30dMQNSxFBHgRKuUw1MRRKaUe9i6DdvQRuRxFfYTyFQrBuLjuAMrRQWd/1EQZeFKfWNUNRz/UMf4Q7zXvV+EBZLbtkdgU4Tb0xKZIxaWPz02wnPFMTIJTOm5bkpBjnTKLiEQcHPDKSM91gXWpbGTIEJ8tEXA7pvlTbtJNpWjHSk/p7ImTKmryLbqRjemElvKP7ntTLsnAa5iNMMIeY/izqZpJjQYSS0LTRwlH1LGNfC3kr5DdOMow2uYEPwJl+eJo2jslcpH19WSmfn4ziWyA7ZIwfEIyfkjFRJjdQJJw/kibyQV+fReXbenPef1hlnPLNN/sD5+AaxCZgT</latexit>

!g

<latexit sha1_base64="WDOxnPdcmWG1ubeB3mifx1Z5EmE=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmAckS5idzG6GzGOdmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctozJNaJMornQnwoZyJmnTMstpJ9UUi4jTdjS6nfntJ6oNU/LBjlMaCpxIFjOCrZM6PSVogvtJv1zxq/4caJUEOalAjka//NUbKJIJKi3h2Jhu4Kc2nGBtGeF0WuplhqaYjHBCu45KLKgJJ/N7p+jMKQMUK+1KWjRXf09MsDBmLCLXKbAdmmVvJv7ndTMbX4cTJtPMUkkWi+KMI6vQ7Hk0YJoSy8eOYKKZuxWRIdaYWBdRyYUQLL+8SloX1aBWvbyvVeo3eRxFOIFTOIcArqAOd9CAJhDg8Ayv8OY9ei/eu/exaC14+cwx/IH3+QMOBo/9</latexit>

GW

<latexit sha1_base64="CZ5OVetlCoOgKqGU7qArmRA+wlg=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSap0borutBlFfuANpTJdNIOnUzCzEQooX/gxoUibv0jd/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtLyyulZcL21sbm3vlHf3WipOJaFNEvNYdgKsKGeCNjXTnHYSSXEUcNoOxpe5376nUrFY3OlJQv0IDwULGcHaSLdX7X65gmx06lXPPYhsDzk1Nyeu5yBUhY6NZqiABRr98ntvEJM0okITjpXqOijRfoalZoTTaamXKppgMsZD2jVU4IgqP5tdOoVHRhnAMJamhIYz9ftEhiOlJlFgOiOsR+q3l4t/ed1UhzU/YyJJNRVkvihMOdQxzN+GAyYp0XxiCCaSmVshGWGJiTbhlEwIX5/C/0nLtZ0T27txK/WLRRxFcAAOwTFwwBmog2vQAE1AQAgewBN4tsbWo/Vivc5bC9ZiZh/8gPX2CZ5hjW4=</latexit>

!1 ⇠ GHz

<latexit sha1_base64="qYhkkc38RxWu/aP13Rm07y/0gdU=">AAACAXicbVA9SwNBEN2L3/Hr1EawWQyCVbiTiJZBCy0VjAnkQtjbTJIlu3fH7pwYj9j4V2wsFLH1X9j5b9x8FJr4YODx3gwz88JECoOe9+3k5uYXFpeWV/Kra+sbm+7W9q2JU82hwmMZ61rIDEgRQQUFSqglGpgKJVTD3vnQr96BNiKObrCfQEOxTiTagjO0UtPdDWIFHdb0aWCEogHCPWYXlw+Dplvwit4IdJb4E1IgE1w13a+gFfNUQYRcMmPqvpdgI2MaBZcwyAepgYTxHutA3dKIKTCNbPTBgB5YpUXbsbYVIR2pvycypozpq9B2KoZdM+0Nxf+8eort00YmoiRFiPh4UTuVFGM6jIO2hAaOsm8J41rYWynvMs042tDyNgR/+uVZcntU9EvF4+tSoXw2iWOZ7JF9ckh8ckLK5JJckQrh5JE8k1fy5jw5L8678zFuzTmTmR3yB87nDwHClp8=</latexit>

si
gn

al
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od

e

<latexit sha1_base64="lUt98fl/sK7fP3VS5EnCkTb8f4w=">AAAB8nicdVBNSwMxEM3Wr1q/qh69BIvgqWQXre2t6MVjBWsL26Vks9k2NJssSVYoS3+GFw+KePXXePPfmG0rqOiDgcd7M8zMC1POtEHowymtrK6tb5Q3K1vbO7t71f2DOy0zRWiXSC5VP8SaciZo1zDDaT9VFCchp71wclX4vXuqNJPi1kxTGiR4JFjMCDZW8jUbCcxhIiM6rNZQHVk0GrAgbhO5lrRaTc9rQXduIVQDS3SG1fdBJEmWUGEIx1r7LkpNkGNlGOF0VhlkmqaYTPCI+pYKnFAd5POTZ/DEKhGMpbIlDJyr3ydynGg9TULbmWAz1r+9QvzL8zMTN4OciTQzVJDFojjj0EhY/A8jpigxfGoJJorZWyEZY4WJsSlVbAhfn8L/yZ1Xd8/q5zderX25jKMMjsAxOAUuuABtcA06oAsIkOABPIFnxziPzovzumgtOcuZQ/ADztsnhrCRbg==</latexit>

Signal mode: !1 � !0 ⌧ !0

<latexit sha1_base64="6UIPF/kqNioklnbjx61xjc7CtRE="></latexit>
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Load the cavity in pump mode

!

<latexit sha1_base64="amRWnBX673DWeoMIa72Gd54pRsI=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKexKRI9BLx4jmAckS5id9CZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNoUkVV7oTEQOcSWhaZjl0Eg1ERBza0fh25refQBum5IOdJBAKMpQsZpRYJ7V6SsCQ9MsVv+rPgVdJkJMKytHol796A0VTAdJSTozpBn5iw4xoyyiHaamXGkgIHZMhdB2VRIAJs/m1U3zmlAGOlXYlLZ6rvycyIoyZiMh1CmJHZtmbif953dTG12HGZJJakHSxKE45tgrPXscDpoFaPnGEUM3crZiOiCbUuoBKLoRg+eVV0rqoBrXq5X2tUr/J4yiiE3SKzlGArlAd3aEGaiKKHtEzekVvnvJevHfvY9Fa8PKZY/QH3ucPksmPIw==</latexit>

dP
/d

!

<latexit sha1_base64="xxdLS6Xx3S7sLXOWamV8KJKwXMk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKe5KRI9BLx4jmAcmS5idnU2GzGOZmRVCyF948aCIV//Gm3/jJNmDRgsaiqpuuruilDNjff/LK6ysrq1vFDdLW9s7u3vl/YOWUZkmtEkUV7oTYUM5k7RpmeW0k2qKRcRpOxrdzPz2I9WGKXlvxykNBR5IljCCrZMe4sZZ3FOCDnC/XPGr/hzoLwlyUoEcjX75sxcrkgkqLeHYmG7gpzacYG0Z4XRa6mWGppiM8IB2HZVYUBNO5hdP0YlTYpQo7UpaNFd/TkywMGYsItcpsB2aZW8m/ud1M5tchRMm08xSSRaLkowjq9DsfRQzTYnlY0cw0czdisgQa0ysC6nkQgiWX/5LWufVoFa9uKtV6td5HEU4gmM4hQAuoQ630IAmEJDwBC/w6hnv2Xvz3hetBS+fOYRf8D6+AR/7kJI=</latexit>

p
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e

<latexit sha1_base64="cct3Dfynmr+Kp6dV94emdwKB1Is=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GmamT3dFNy4r2Ie0Q8lkMm1oMhOSjFBKv8KNC0Xc+jnu/BszbQUVPXDhcM693HtPIBhV2nE+rNza+sbmVn67sLO7t39QPDzqqCSVmLRxwhLZC5AijMakralmpCckQTxgpBtMrjK/e0+kokl8q6eC+ByNYhpRjLSR7kTKBeRJSIbFkmNfNGpe1YOO7Th1r1zLiFeveGXoGiVDCazQGhbfB2GCU05ijRlSqu86QvszJDXFjMwLg1QRgfAEjUjf0BhxovzZ4uA5PDNKCKNEmoo1XKjfJ2aIKzXlgenkSI/Vby8T//L6qY4a/ozGItUkxstFUcqgTmD2PQypJFizqSEIS2puhXiMJMLaZFQwIXx9Cv8nHc92K3b1xis1L1dx5MEJOAXnwAV10ATXoAXaAAMOHsATeLak9Wi9WK/L1py1mjkGP2C9fQIkEZCl</latexit>

!0 ⇠ GHz

<latexit sha1_base64="w6wAFNsjaQJlSQhJANQXMQOo+dc=">AAACAXicbVDLSgNBEJz1GeMr6kXwMhgET2FXFD2KHswxgnlAdllmJ504OLO7zPSKcYkXf8WLB0W8+hfe/Bsnj4MaCxqKqm66u6JUCoOu++XMzM7NLywWlorLK6tr66WNzYZJMs2hzhOZ6FbEDEgRQx0FSmilGpiKJDSjm/Oh37wFbUQSX2E/hUCxXiy6gjO0Ulja9hMFPRa61DdCUR/hDvOL6v0gLJXdijsCnSbehJTJBLWw9Ol3Ep4piJFLZkzbc1MMcqZRcAmDop8ZSBm/YT1oWxozBSbIRx8M6J5VOrSbaFsx0pH6cyJnypi+imynYnht/npD8T+vnWH3JMhFnGYIMR8v6maSYkKHcdCO0MBR9i1hXAt7K+XXTDOONrSiDcH7+/I0aRxUvMPK0eVh+fRsEkeB7JBdsk88ckxOSZXUSJ1w8kCeyAt5dR6dZ+fNeR+3zjiTmS3yC87HNwAulp4=</latexit>

m
ec
h
an

ic
al

re
so
n
an

ce

<latexit sha1_base64="dZ13xRMkfNNsyqqz/8SNjjy94UA=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzJTFF0W3bisYB/QDiWT3mlDk8yQZIQ6FH/FjQtF3Pof7vwb03YW2nrgwsk595J7T5hwpo3nfTuFldW19Y3iZmlre2d3z90/aOo4VRQaNOaxaodEA2cSGoYZDu1EAREhh1Y4upn6rQdQmsXy3owTCAQZSBYxSoyVeu6RADok0r45VqBjSSSFnlv2Kt4MeJn4OSmjHPWe+9XtxzQVIA3lROuO7yUmyIgyjHKYlLqphoTQERlAx1JJBOggm20/wadW6eMoVrakwTP190RGhNZjEdpOQcxQL3pT8T+vk5roKsiYTFIDks4/ilKOTYynUeA+U0ANH1tCqGJ2V2yzUIQaG1jJhuAvnrxMmtWKf165uKuWa9d5HEV0jE7QGfLRJaqhW1RHDUTRI3pGr+jNeXJenHfnY95acPKZQ/QHzucPqI2VXA==</latexit>

!p ⇠ 10 kHz

<latexit sha1_base64="48X4yS/FTH/+6R70jGPKwT9LJKA=">AAACBXicbVA9SwNBEN3z2/gVtdRiMQgWEu4koqVokzKCSYTccextJnHJ7t2xOyfGI42Nf8XGQhFb/4Od/8ZNTKGJDwYe780wMy9KpTDoul/OzOzc/MLi0nJhZXVtfaO4udUwSaY51HkiE30dMQNSxFBHgRKuUw1MRRKaUe9i6DdvQRuRxFfYTyFQrBuLjuAMrRQWd/1EQZeFKfWNUNRz/UMf4Q7zXvV+EBZLbtkdgU4Tb0xKZIxaWPz02wnPFMTIJTOm5bkpBjnTKLiEQcHPDKSM91gXWpbGTIEJ8tEXA7pvlTbtJNpWjHSk/p7ImTKmryLbqRjemElvKP7ntTLsnAa5iNMMIeY/izqZpJjQYSS0LTRwlH1LGNfC3kr5DdOMow2uYEPwJl+eJo2jslcpH19WSmfn4ziWyA7ZIwfEIyfkjFRJjdQJJw/kibyQV+fReXbenPef1hlnPLNN/sD5+AaxCZgT</latexit>

resonant GW

<latexit sha1_base64="CNRnjMTTRf9sYeLMs7FhpmojT+w=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXQ6a2VXdFF7qsYB8wHUomzbShmWRIMkIZ+hluXCji1q9x59+YtiOo6IELh3Pu5d57woQzbRD6cJaWV1bX1gsbxc2t7Z3d0t5+W8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaSccX838zj1VmklxZyYJDWI8FCxiBBsr+YpqKbAw8LrTL5WRW0PeRf0UIhdZVOswV+rQmysIlUGOZr/03htIksZUGMKx1r6HEhNkWBlGOJ0We6mmCSZjPKS+pQLHVAfZ/OQpPLbKAEZS2bLr5+r3iQzHWk/i0HbG2Iz0b28m/uX5qYnOg4yJJDVUkMWiKOXQSDj7Hw6YosTwiSWYKGZvhWSEFSbGplS0IXx9Cv8n7YrrVd3abaXcuMzjKIBDcAROgAfOQAPcgCZoAQIkeABP4NkxzqPz4rwuWpecfOYA/IDz9glfYpFT</latexit>

!g = !1 � !0

<latexit sha1_base64="mnZf49NxS1R23Pw5/2PQcBWcYnk=">AAACB3icdZDLSgMxFIYzXmu9jboUJFgENw4ZbasuhKIblxXsBdphyKSZaWjmQpIRytCdG1/FjQtF3PoK7nwb03YKKvpD4Oc753Byfi/hTCqEPo25+YXFpeXCSnF1bX1j09zabso4FYQ2SMxj0fawpJxFtKGY4rSdCIpDj9OWN7ga11t3VEgWR7dqmFAnxEHEfEaw0sg197pxSAPsBvAC5taGRzOLXLOErAqyz6snEFlIq1yFOalCe0IQKoFcddf86PZikoY0UoRjKTs2SpSTYaEY4XRU7KaSJpgMcEA72kY4pNLJJneM4IEmPejHQr9IwQn9PpHhUMph6OnOEKu+/F0bw79qnVT5Z07GoiRVNCLTRX7KoYrhOBTYY4ISxYfaYCKY/iskfSwwUTq6og5hdin83zSPLbtsVW7KpdplHkcB7IJ9cAhscApq4BrUQQMQcA8ewTN4MR6MJ+PVeJu2zhn5zA74IeP9C/DpmBo=</latexit>

!g

<latexit sha1_base64="WDOxnPdcmWG1ubeB3mifx1Z5EmE=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmAckS5idzG6GzGOdmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctozJNaJMornQnwoZyJmnTMstpJ9UUi4jTdjS6nfntJ6oNU/LBjlMaCpxIFjOCrZM6PSVogvtJv1zxq/4caJUEOalAjka//NUbKJIJKi3h2Jhu4Kc2nGBtGeF0WuplhqaYjHBCu45KLKgJJ/N7p+jMKQMUK+1KWjRXf09MsDBmLCLXKbAdmmVvJv7ndTMbX4cTJtPMUkkWi+KMI6vQ7Hk0YJoSy8eOYKKZuxWRIdaYWBdRyYUQLL+8SloX1aBWvbyvVeo3eRxFOIFTOIcArqAOd9CAJhDg8Ayv8OY9ei/eu/exaC14+cwx/IH3+QMOBo/9</latexit>

GW

<latexit sha1_base64="CZ5OVetlCoOgKqGU7qArmRA+wlg=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSap0borutBlFfuANpTJdNIOnUzCzEQooX/gxoUibv0jd/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtLyyulZcL21sbm3vlHf3WipOJaFNEvNYdgKsKGeCNjXTnHYSSXEUcNoOxpe5376nUrFY3OlJQv0IDwULGcHaSLdX7X65gmx06lXPPYhsDzk1Nyeu5yBUhY6NZqiABRr98ntvEJM0okITjpXqOijRfoalZoTTaamXKppgMsZD2jVU4IgqP5tdOoVHRhnAMJamhIYz9ftEhiOlJlFgOiOsR+q3l4t/ed1UhzU/YyJJNRVkvihMOdQxzN+GAyYp0XxiCCaSmVshGWGJiTbhlEwIX5/C/0nLtZ0T27txK/WLRRxFcAAOwTFwwBmog2vQAE1AQAgewBN4tsbWo/Vivc5bC9ZiZh/8gPX2CZ5hjW4=</latexit>

!1 ⇠ GHz

<latexit sha1_base64="qYhkkc38RxWu/aP13Rm07y/0gdU=">AAACAXicbVA9SwNBEN2L3/Hr1EawWQyCVbiTiJZBCy0VjAnkQtjbTJIlu3fH7pwYj9j4V2wsFLH1X9j5b9x8FJr4YODx3gwz88JECoOe9+3k5uYXFpeWV/Kra+sbm+7W9q2JU82hwmMZ61rIDEgRQQUFSqglGpgKJVTD3vnQr96BNiKObrCfQEOxTiTagjO0UtPdDWIFHdb0aWCEogHCPWYXlw+Dplvwit4IdJb4E1IgE1w13a+gFfNUQYRcMmPqvpdgI2MaBZcwyAepgYTxHutA3dKIKTCNbPTBgB5YpUXbsbYVIR2pvycypozpq9B2KoZdM+0Nxf+8eort00YmoiRFiPh4UTuVFGM6jIO2hAaOsm8J41rYWynvMs042tDyNgR/+uVZcntU9EvF4+tSoXw2iWOZ7JF9ckh8ckLK5JJckQrh5JE8k1fy5jw5L8678zFuzTmTmR3yB87nDwHClp8=</latexit>

si
gn

al
m
od

e

<latexit sha1_base64="lUt98fl/sK7fP3VS5EnCkTb8f4w=">AAAB8nicdVBNSwMxEM3Wr1q/qh69BIvgqWQXre2t6MVjBWsL26Vks9k2NJssSVYoS3+GFw+KePXXePPfmG0rqOiDgcd7M8zMC1POtEHowymtrK6tb5Q3K1vbO7t71f2DOy0zRWiXSC5VP8SaciZo1zDDaT9VFCchp71wclX4vXuqNJPi1kxTGiR4JFjMCDZW8jUbCcxhIiM6rNZQHVk0GrAgbhO5lrRaTc9rQXduIVQDS3SG1fdBJEmWUGEIx1r7LkpNkGNlGOF0VhlkmqaYTPCI+pYKnFAd5POTZ/DEKhGMpbIlDJyr3ydynGg9TULbmWAz1r+9QvzL8zMTN4OciTQzVJDFojjj0EhY/A8jpigxfGoJJorZWyEZY4WJsSlVbAhfn8L/yZ1Xd8/q5zderX25jKMMjsAxOAUuuABtcA06oAsIkOABPIFnxziPzovzumgtOcuZQ/ADztsnhrCRbg==</latexit>

Signal mode: !1 � !0 ⌧ !0

<latexit sha1_base64="6UIPF/kqNioklnbjx61xjc7CtRE="></latexit>
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Load the cavity in pump mode

!

<latexit sha1_base64="amRWnBX673DWeoMIa72Gd54pRsI=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKexKRI9BLx4jmAckS5id9CZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNoUkVV7oTEQOcSWhaZjl0Eg1ERBza0fh25refQBum5IOdJBAKMpQsZpRYJ7V6SsCQ9MsVv+rPgVdJkJMKytHol796A0VTAdJSTozpBn5iw4xoyyiHaamXGkgIHZMhdB2VRIAJs/m1U3zmlAGOlXYlLZ6rvycyIoyZiMh1CmJHZtmbif953dTG12HGZJJakHSxKE45tgrPXscDpoFaPnGEUM3crZiOiCbUuoBKLoRg+eVV0rqoBrXq5X2tUr/J4yiiE3SKzlGArlAd3aEGaiKKHtEzekVvnvJevHfvY9Fa8PKZY/QH3ucPksmPIw==</latexit>

dP
/d

!

<latexit sha1_base64="xxdLS6Xx3S7sLXOWamV8KJKwXMk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKe5KRI9BLx4jmAcmS5idnU2GzGOZmRVCyF948aCIV//Gm3/jJNmDRgsaiqpuuruilDNjff/LK6ysrq1vFDdLW9s7u3vl/YOWUZkmtEkUV7oTYUM5k7RpmeW0k2qKRcRpOxrdzPz2I9WGKXlvxykNBR5IljCCrZMe4sZZ3FOCDnC/XPGr/hzoLwlyUoEcjX75sxcrkgkqLeHYmG7gpzacYG0Z4XRa6mWGppiM8IB2HZVYUBNO5hdP0YlTYpQo7UpaNFd/TkywMGYsItcpsB2aZW8m/ud1M5tchRMm08xSSRaLkowjq9DsfRQzTYnlY0cw0czdisgQa0ysC6nkQgiWX/5LWufVoFa9uKtV6td5HEU4gmM4hQAuoQ630IAmEJDwBC/w6hnv2Xvz3hetBS+fOYRf8D6+AR/7kJI=</latexit>

p
u
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e

<latexit sha1_base64="cct3Dfynmr+Kp6dV94emdwKB1Is=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GmamT3dFNy4r2Ie0Q8lkMm1oMhOSjFBKv8KNC0Xc+jnu/BszbQUVPXDhcM693HtPIBhV2nE+rNza+sbmVn67sLO7t39QPDzqqCSVmLRxwhLZC5AijMakralmpCckQTxgpBtMrjK/e0+kokl8q6eC+ByNYhpRjLSR7kTKBeRJSIbFkmNfNGpe1YOO7Th1r1zLiFeveGXoGiVDCazQGhbfB2GCU05ijRlSqu86QvszJDXFjMwLg1QRgfAEjUjf0BhxovzZ4uA5PDNKCKNEmoo1XKjfJ2aIKzXlgenkSI/Vby8T//L6qY4a/ozGItUkxstFUcqgTmD2PQypJFizqSEIS2puhXiMJMLaZFQwIXx9Cv8nHc92K3b1xis1L1dx5MEJOAXnwAV10ATXoAXaAAMOHsATeLak9Wi9WK/L1py1mjkGP2C9fQIkEZCl</latexit>

!0 ⇠ GHz

<latexit sha1_base64="w6wAFNsjaQJlSQhJANQXMQOo+dc=">AAACAXicbVDLSgNBEJz1GeMr6kXwMhgET2FXFD2KHswxgnlAdllmJ504OLO7zPSKcYkXf8WLB0W8+hfe/Bsnj4MaCxqKqm66u6JUCoOu++XMzM7NLywWlorLK6tr66WNzYZJMs2hzhOZ6FbEDEgRQx0FSmilGpiKJDSjm/Oh37wFbUQSX2E/hUCxXiy6gjO0Ulja9hMFPRa61DdCUR/hDvOL6v0gLJXdijsCnSbehJTJBLWw9Ol3Ep4piJFLZkzbc1MMcqZRcAmDop8ZSBm/YT1oWxozBSbIRx8M6J5VOrSbaFsx0pH6cyJnypi+imynYnht/npD8T+vnWH3JMhFnGYIMR8v6maSYkKHcdCO0MBR9i1hXAt7K+XXTDOONrSiDcH7+/I0aRxUvMPK0eVh+fRsEkeB7JBdsk88ckxOSZXUSJ1w8kCeyAt5dR6dZ+fNeR+3zjiTmS3yC87HNwAulp4=</latexit>

m
ec
h
an

ic
al

re
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ce

<latexit sha1_base64="dZ13xRMkfNNsyqqz/8SNjjy94UA=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzJTFF0W3bisYB/QDiWT3mlDk8yQZIQ6FH/FjQtF3Pof7vwb03YW2nrgwsk595J7T5hwpo3nfTuFldW19Y3iZmlre2d3z90/aOo4VRQaNOaxaodEA2cSGoYZDu1EAREhh1Y4upn6rQdQmsXy3owTCAQZSBYxSoyVeu6RADok0r45VqBjSSSFnlv2Kt4MeJn4OSmjHPWe+9XtxzQVIA3lROuO7yUmyIgyjHKYlLqphoTQERlAx1JJBOggm20/wadW6eMoVrakwTP190RGhNZjEdpOQcxQL3pT8T+vk5roKsiYTFIDks4/ilKOTYynUeA+U0ANH1tCqGJ2V2yzUIQaG1jJhuAvnrxMmtWKf165uKuWa9d5HEV0jE7QGfLRJaqhW1RHDUTRI3pGr+jNeXJenHfnY95acPKZQ/QHzucPqI2VXA==</latexit>

!p ⇠ 10 kHz

<latexit sha1_base64="48X4yS/FTH/+6R70jGPKwT9LJKA=">AAACBXicbVA9SwNBEN3z2/gVtdRiMQgWEu4koqVokzKCSYTccextJnHJ7t2xOyfGI42Nf8XGQhFb/4Od/8ZNTKGJDwYe780wMy9KpTDoul/OzOzc/MLi0nJhZXVtfaO4udUwSaY51HkiE30dMQNSxFBHgRKuUw1MRRKaUe9i6DdvQRuRxFfYTyFQrBuLjuAMrRQWd/1EQZeFKfWNUNRz/UMf4Q7zXvV+EBZLbtkdgU4Tb0xKZIxaWPz02wnPFMTIJTOm5bkpBjnTKLiEQcHPDKSM91gXWpbGTIEJ8tEXA7pvlTbtJNpWjHSk/p7ImTKmryLbqRjemElvKP7ntTLsnAa5iNMMIeY/izqZpJjQYSS0LTRwlH1LGNfC3kr5DdOMow2uYEPwJl+eJo2jslcpH19WSmfn4ziWyA7ZIwfEIyfkjFRJjdQJJw/kibyQV+fReXbenPef1hlnPLNN/sD5+AaxCZgT</latexit>

resonant GW

<latexit sha1_base64="CNRnjMTTRf9sYeLMs7FhpmojT+w=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXQ6a2VXdFF7qsYB8wHUomzbShmWRIMkIZ+hluXCji1q9x59+YtiOo6IELh3Pu5d57woQzbRD6cJaWV1bX1gsbxc2t7Z3d0t5+W8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaSccX838zj1VmklxZyYJDWI8FCxiBBsr+YpqKbAw8LrTL5WRW0PeRf0UIhdZVOswV+rQmysIlUGOZr/03htIksZUGMKx1r6HEhNkWBlGOJ0We6mmCSZjPKS+pQLHVAfZ/OQpPLbKAEZS2bLr5+r3iQzHWk/i0HbG2Iz0b28m/uX5qYnOg4yJJDVUkMWiKOXQSDj7Hw6YosTwiSWYKGZvhWSEFSbGplS0IXx9Cv8n7YrrVd3abaXcuMzjKIBDcAROgAfOQAPcgCZoAQIkeABP4NkxzqPz4rwuWpecfOYA/IDz9glfYpFT</latexit>

!g = !1 � !0

<latexit sha1_base64="mnZf49NxS1R23Pw5/2PQcBWcYnk=">AAACB3icdZDLSgMxFIYzXmu9jboUJFgENw4ZbasuhKIblxXsBdphyKSZaWjmQpIRytCdG1/FjQtF3PoK7nwb03YKKvpD4Oc753Byfi/hTCqEPo25+YXFpeXCSnF1bX1j09zabso4FYQ2SMxj0fawpJxFtKGY4rSdCIpDj9OWN7ga11t3VEgWR7dqmFAnxEHEfEaw0sg197pxSAPsBvAC5taGRzOLXLOErAqyz6snEFlIq1yFOalCe0IQKoFcddf86PZikoY0UoRjKTs2SpSTYaEY4XRU7KaSJpgMcEA72kY4pNLJJneM4IEmPejHQr9IwQn9PpHhUMph6OnOEKu+/F0bw79qnVT5Z07GoiRVNCLTRX7KoYrhOBTYY4ISxYfaYCKY/iskfSwwUTq6og5hdin83zSPLbtsVW7KpdplHkcB7IJ9cAhscApq4BrUQQMQcA8ewTN4MR6MJ+PVeJu2zhn5zA74IeP9C/DpmBo=</latexit>

broadband GW

<latexit sha1_base64="ioSzeLnpo0Wysgm23NWLWmGR1Gg=">AAAB83icdZDLSgMxFIYzXmu9VV26CRbB1ZCpbdVd0YUuK9gLtEPJZDJtaCYZkoxQhr6GGxeKuPVl3Pk2pu0IKvpD4PD953BO/iDhTBuEPpyl5ZXVtfXCRnFza3tnt7S339YyVYS2iORSdQOsKWeCtgwznHYTRXEccNoJxlczv3NPlWZS3JlJQv0YDwWLGMHGon6gJA4DLEJ43RmUysitIe+ifgqRi6yqdZiTOvTmBKEyyNUclN77oSRpTIUhHGvd81Bi/Awrwwin02I/1TTBZIyHtGdLgWOq/Wx+8xQeWxLCSCr7hIFz+n0iw7HWkziwnTE2I/3bm8G/vF5qonM/YyJJDRVksShKOTQSzgKAIVOUGD6xBSaK2VshGWGFibExFW0IXz+F/xftiutV3dptpdy4zOMogENwBE6AB85AA9yAJmgBAhLwAJ7As5M6j86L87poXXLymQPwQ87bJ9ThkZA=</latexit>

!g > !1 � !0

<latexit sha1_base64="xOdZEiUMjhWeMvFn534FuREQUpk=">AAACB3icdZDLSgMxFIYzXmu9jboUJFgENw4ZbatupOjGZQV7gXYYMmlmGpq5kGSEMnTnxldx40IRt76CO9/GtJ2Civ4Q+PnOOZyc30s4kwqhT2NufmFxabmwUlxdW9/YNLe2mzJOBaENEvNYtD0sKWcRbSimOG0nguLQ47TlDa7G9dYdFZLF0a0aJtQJcRAxnxGsNHLNvW4c0gC7AbyAubXh0cwi1ywhq4Ls8+oJRBbSKldhTqrQnhCESiBX3TU/ur2YpCGNFOFYyo6NEuVkWChGOB0Vu6mkCSYDHNCOthEOqXSyyR0jeKBJD/qx0C9ScEK/T2Q4lHIYerozxKovf9fG8K9aJ1X+mZOxKEkVjch0kZ9yqGI4DgX2mKBE8aE2mAim/wpJHwtMlI6uqEOYXQr/N81jyy5blZtyqXaZx1EAu2AfHAIbnIIauAZ10AAE3INH8AxejAfjyXg13qatc0Y+swN+yHj/AvKBmBs=</latexit>

!0 + !g

<latexit sha1_base64="7ZiZlOQ2B8HZ893lwSLpNGKexQE=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiCEJJpKLLohuXFewF2hAm00k7dC5hZiKEUF/FjQtF3Pog7nwbp20W2vrDwMd/zuGc+aOEUW0879spra1vbG6Vtys7u3v7B+7hUUfLVGHSxpJJ1YuQJowK0jbUMNJLFEE8YqQbTW5n9e4jUZpK8WCyhAQcjQSNKUbGWqFbHUhORij04DkscBS6Na/uzQVXwS+gBgq1QvdrMJQ45UQYzJDWfd9LTJAjZShmZFoZpJokCE/QiPQtCsSJDvL58VN4ap0hjKWyTxg4d39P5IhrnfHIdnJkxnq5NjP/q/VTE18HORVJaojAi0VxyqCRcJYEHFJFsGGZBYQVtbdCPEYKYWPzqtgQ/OUvr0Lnou436pf3jVrzpoijDI7BCTgDPrgCTXAHWqANMMjAM3gFb86T8+K8Ox+L1pJTzFTBHzmfP2jYk/s=</latexit>

!g

<latexit sha1_base64="WDOxnPdcmWG1ubeB3mifx1Z5EmE=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmAckS5idzG6GzGOdmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctozJNaJMornQnwoZyJmnTMstpJ9UUi4jTdjS6nfntJ6oNU/LBjlMaCpxIFjOCrZM6PSVogvtJv1zxq/4caJUEOalAjka//NUbKJIJKi3h2Jhu4Kc2nGBtGeF0WuplhqaYjHBCu45KLKgJJ/N7p+jMKQMUK+1KWjRXf09MsDBmLCLXKbAdmmVvJv7ndTMbX4cTJtPMUkkWi+KMI6vQ7Hk0YJoSy8eOYKKZuxWRIdaYWBdRyYUQLL+8SloX1aBWvbyvVeo3eRxFOIFTOIcArqAOd9CAJhDg8Ayv8OY9ei/eu/exaC14+cwx/IH3+QMOBo/9</latexit>

GW

<latexit sha1_base64="CZ5OVetlCoOgKqGU7qArmRA+wlg=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSap0borutBlFfuANpTJdNIOnUzCzEQooX/gxoUibv0jd/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtLyyulZcL21sbm3vlHf3WipOJaFNEvNYdgKsKGeCNjXTnHYSSXEUcNoOxpe5376nUrFY3OlJQv0IDwULGcHaSLdX7X65gmx06lXPPYhsDzk1Nyeu5yBUhY6NZqiABRr98ntvEJM0okITjpXqOijRfoalZoTTaamXKppgMsZD2jVU4IgqP5tdOoVHRhnAMJamhIYz9ftEhiOlJlFgOiOsR+q3l4t/ed1UhzU/YyJJNRVkvihMOdQxzN+GAyYp0XxiCCaSmVshGWGJiTbhlEwIX5/C/0nLtZ0T27txK/WLRRxFcAAOwTFwwBmog2vQAE1AQAgewBN4tsbWo/Vivc5bC9ZiZh/8gPX2CZ5hjW4=</latexit>

!1 ⇠ GHz

<latexit sha1_base64="qYhkkc38RxWu/aP13Rm07y/0gdU=">AAACAXicbVA9SwNBEN2L3/Hr1EawWQyCVbiTiJZBCy0VjAnkQtjbTJIlu3fH7pwYj9j4V2wsFLH1X9j5b9x8FJr4YODx3gwz88JECoOe9+3k5uYXFpeWV/Kra+sbm+7W9q2JU82hwmMZ61rIDEgRQQUFSqglGpgKJVTD3vnQr96BNiKObrCfQEOxTiTagjO0UtPdDWIFHdb0aWCEogHCPWYXlw+Dplvwit4IdJb4E1IgE1w13a+gFfNUQYRcMmPqvpdgI2MaBZcwyAepgYTxHutA3dKIKTCNbPTBgB5YpUXbsbYVIR2pvycypozpq9B2KoZdM+0Nxf+8eort00YmoiRFiPh4UTuVFGM6jIO2hAaOsm8J41rYWynvMs042tDyNgR/+uVZcntU9EvF4+tSoXw2iWOZ7JF9ckh8ckLK5JJckQrh5JE8k1fy5jw5L8678zFuzTmTmR3yB87nDwHClp8=</latexit>

si
gn
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e

<latexit sha1_base64="lUt98fl/sK7fP3VS5EnCkTb8f4w=">AAAB8nicdVBNSwMxEM3Wr1q/qh69BIvgqWQXre2t6MVjBWsL26Vks9k2NJssSVYoS3+GFw+KePXXePPfmG0rqOiDgcd7M8zMC1POtEHowymtrK6tb5Q3K1vbO7t71f2DOy0zRWiXSC5VP8SaciZo1zDDaT9VFCchp71wclX4vXuqNJPi1kxTGiR4JFjMCDZW8jUbCcxhIiM6rNZQHVk0GrAgbhO5lrRaTc9rQXduIVQDS3SG1fdBJEmWUGEIx1r7LkpNkGNlGOF0VhlkmqaYTPCI+pYKnFAd5POTZ/DEKhGMpbIlDJyr3ydynGg9TULbmWAz1r+9QvzL8zMTN4OciTQzVJDFojjj0EhY/A8jpigxfGoJJorZWyEZY4WJsSlVbAhfn8L/yZ1Xd8/q5zderX25jKMMjsAxOAUuuABtcA06oAsIkOABPIFnxziPzovzumgtOcuZQ/ADztsnhrCRbg==</latexit>

Signal mode: !1 � !0 ⌧ !0

<latexit sha1_base64="6UIPF/kqNioklnbjx61xjc7CtRE="></latexit>
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Load the cavity in pump mode

!

<latexit sha1_base64="amRWnBX673DWeoMIa72Gd54pRsI=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKexKRI9BLx4jmAckS5id9CZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNoUkVV7oTEQOcSWhaZjl0Eg1ERBza0fh25refQBum5IOdJBAKMpQsZpRYJ7V6SsCQ9MsVv+rPgVdJkJMKytHol796A0VTAdJSTozpBn5iw4xoyyiHaamXGkgIHZMhdB2VRIAJs/m1U3zmlAGOlXYlLZ6rvycyIoyZiMh1CmJHZtmbif953dTG12HGZJJakHSxKE45tgrPXscDpoFaPnGEUM3crZiOiCbUuoBKLoRg+eVV0rqoBrXq5X2tUr/J4yiiE3SKzlGArlAd3aEGaiKKHtEzekVvnvJevHfvY9Fa8PKZY/QH3ucPksmPIw==</latexit>

dP
/d

!

<latexit sha1_base64="xxdLS6Xx3S7sLXOWamV8KJKwXMk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKe5KRI9BLx4jmAcmS5idnU2GzGOZmRVCyF948aCIV//Gm3/jJNmDRgsaiqpuuruilDNjff/LK6ysrq1vFDdLW9s7u3vl/YOWUZkmtEkUV7oTYUM5k7RpmeW0k2qKRcRpOxrdzPz2I9WGKXlvxykNBR5IljCCrZMe4sZZ3FOCDnC/XPGr/hzoLwlyUoEcjX75sxcrkgkqLeHYmG7gpzacYG0Z4XRa6mWGppiM8IB2HZVYUBNO5hdP0YlTYpQo7UpaNFd/TkywMGYsItcpsB2aZW8m/ud1M5tchRMm08xSSRaLkowjq9DsfRQzTYnlY0cw0czdisgQa0ysC6nkQgiWX/5LWufVoFa9uKtV6td5HEU4gmM4hQAuoQ630IAmEJDwBC/w6hnv2Xvz3hetBS+fOYRf8D6+AR/7kJI=</latexit>

p
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e

<latexit sha1_base64="cct3Dfynmr+Kp6dV94emdwKB1Is=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GmamT3dFNy4r2Ie0Q8lkMm1oMhOSjFBKv8KNC0Xc+jnu/BszbQUVPXDhcM693HtPIBhV2nE+rNza+sbmVn67sLO7t39QPDzqqCSVmLRxwhLZC5AijMakralmpCckQTxgpBtMrjK/e0+kokl8q6eC+ByNYhpRjLSR7kTKBeRJSIbFkmNfNGpe1YOO7Th1r1zLiFeveGXoGiVDCazQGhbfB2GCU05ijRlSqu86QvszJDXFjMwLg1QRgfAEjUjf0BhxovzZ4uA5PDNKCKNEmoo1XKjfJ2aIKzXlgenkSI/Vby8T//L6qY4a/ozGItUkxstFUcqgTmD2PQypJFizqSEIS2puhXiMJMLaZFQwIXx9Cv8nHc92K3b1xis1L1dx5MEJOAXnwAV10ATXoAXaAAMOHsATeLak9Wi9WK/L1py1mjkGP2C9fQIkEZCl</latexit>

!0 ⇠ GHz

<latexit sha1_base64="w6wAFNsjaQJlSQhJANQXMQOo+dc=">AAACAXicbVDLSgNBEJz1GeMr6kXwMhgET2FXFD2KHswxgnlAdllmJ504OLO7zPSKcYkXf8WLB0W8+hfe/Bsnj4MaCxqKqm66u6JUCoOu++XMzM7NLywWlorLK6tr66WNzYZJMs2hzhOZ6FbEDEgRQx0FSmilGpiKJDSjm/Oh37wFbUQSX2E/hUCxXiy6gjO0Ulja9hMFPRa61DdCUR/hDvOL6v0gLJXdijsCnSbehJTJBLWw9Ol3Ep4piJFLZkzbc1MMcqZRcAmDop8ZSBm/YT1oWxozBSbIRx8M6J5VOrSbaFsx0pH6cyJnypi+imynYnht/npD8T+vnWH3JMhFnGYIMR8v6maSYkKHcdCO0MBR9i1hXAt7K+XXTDOONrSiDcH7+/I0aRxUvMPK0eVh+fRsEkeB7JBdsk88ckxOSZXUSJ1w8kCeyAt5dR6dZ+fNeR+3zjiTmS3yC87HNwAulp4=</latexit>
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<latexit sha1_base64="dZ13xRMkfNNsyqqz/8SNjjy94UA=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzJTFF0W3bisYB/QDiWT3mlDk8yQZIQ6FH/FjQtF3Pof7vwb03YW2nrgwsk595J7T5hwpo3nfTuFldW19Y3iZmlre2d3z90/aOo4VRQaNOaxaodEA2cSGoYZDu1EAREhh1Y4upn6rQdQmsXy3owTCAQZSBYxSoyVeu6RADok0r45VqBjSSSFnlv2Kt4MeJn4OSmjHPWe+9XtxzQVIA3lROuO7yUmyIgyjHKYlLqphoTQERlAx1JJBOggm20/wadW6eMoVrakwTP190RGhNZjEdpOQcxQL3pT8T+vk5roKsiYTFIDks4/ilKOTYynUeA+U0ANH1tCqGJ2V2yzUIQaG1jJhuAvnrxMmtWKf165uKuWa9d5HEV0jE7QGfLRJaqhW1RHDUTRI3pGr+jNeXJenHfnY95acPKZQ/QHzucPqI2VXA==</latexit>

!p ⇠ 10 kHz

<latexit sha1_base64="48X4yS/FTH/+6R70jGPKwT9LJKA=">AAACBXicbVA9SwNBEN3z2/gVtdRiMQgWEu4koqVokzKCSYTccextJnHJ7t2xOyfGI42Nf8XGQhFb/4Od/8ZNTKGJDwYe780wMy9KpTDoul/OzOzc/MLi0nJhZXVtfaO4udUwSaY51HkiE30dMQNSxFBHgRKuUw1MRRKaUe9i6DdvQRuRxFfYTyFQrBuLjuAMrRQWd/1EQZeFKfWNUNRz/UMf4Q7zXvV+EBZLbtkdgU4Tb0xKZIxaWPz02wnPFMTIJTOm5bkpBjnTKLiEQcHPDKSM91gXWpbGTIEJ8tEXA7pvlTbtJNpWjHSk/p7ImTKmryLbqRjemElvKP7ntTLsnAa5iNMMIeY/izqZpJjQYSS0LTRwlH1LGNfC3kr5DdOMow2uYEPwJl+eJo2jslcpH19WSmfn4ziWyA7ZIwfEIyfkjFRJjdQJJw/kibyQV+fReXbenPef1hlnPLNN/sD5+AaxCZgT</latexit>

resonant GW

<latexit sha1_base64="CNRnjMTTRf9sYeLMs7FhpmojT+w=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXQ6a2VXdFF7qsYB8wHUomzbShmWRIMkIZ+hluXCji1q9x59+YtiOo6IELh3Pu5d57woQzbRD6cJaWV1bX1gsbxc2t7Z3d0t5+W8tUEdoikkvVDbGmnAnaMsxw2k0UxXHIaSccX838zj1VmklxZyYJDWI8FCxiBBsr+YpqKbAw8LrTL5WRW0PeRf0UIhdZVOswV+rQmysIlUGOZr/03htIksZUGMKx1r6HEhNkWBlGOJ0We6mmCSZjPKS+pQLHVAfZ/OQpPLbKAEZS2bLr5+r3iQzHWk/i0HbG2Iz0b28m/uX5qYnOg4yJJDVUkMWiKOXQSDj7Hw6YosTwiSWYKGZvhWSEFSbGplS0IXx9Cv8n7YrrVd3abaXcuMzjKIBDcAROgAfOQAPcgCZoAQIkeABP4NkxzqPz4rwuWpecfOYA/IDz9glfYpFT</latexit>

!g = !1 � !0

<latexit sha1_base64="mnZf49NxS1R23Pw5/2PQcBWcYnk=">AAACB3icdZDLSgMxFIYzXmu9jboUJFgENw4ZbasuhKIblxXsBdphyKSZaWjmQpIRytCdG1/FjQtF3PoK7nwb03YKKvpD4Oc753Byfi/hTCqEPo25+YXFpeXCSnF1bX1j09zabso4FYQ2SMxj0fawpJxFtKGY4rSdCIpDj9OWN7ga11t3VEgWR7dqmFAnxEHEfEaw0sg197pxSAPsBvAC5taGRzOLXLOErAqyz6snEFlIq1yFOalCe0IQKoFcddf86PZikoY0UoRjKTs2SpSTYaEY4XRU7KaSJpgMcEA72kY4pNLJJneM4IEmPejHQr9IwQn9PpHhUMph6OnOEKu+/F0bw79qnVT5Z07GoiRVNCLTRX7KoYrhOBTYY4ISxYfaYCKY/iskfSwwUTq6og5hdin83zSPLbtsVW7KpdplHkcB7IJ9cAhscApq4BrUQQMQcA8ewTN4MR6MJ+PVeJu2zhn5zA74IeP9C/DpmBo=</latexit>

broadband GW

<latexit sha1_base64="ioSzeLnpo0Wysgm23NWLWmGR1Gg=">AAAB83icdZDLSgMxFIYzXmu9VV26CRbB1ZCpbdVd0YUuK9gLtEPJZDJtaCYZkoxQhr6GGxeKuPVl3Pk2pu0IKvpD4PD953BO/iDhTBuEPpyl5ZXVtfXCRnFza3tnt7S339YyVYS2iORSdQOsKWeCtgwznHYTRXEccNoJxlczv3NPlWZS3JlJQv0YDwWLGMHGon6gJA4DLEJ43RmUysitIe+ifgqRi6yqdZiTOvTmBKEyyNUclN77oSRpTIUhHGvd81Bi/Awrwwin02I/1TTBZIyHtGdLgWOq/Wx+8xQeWxLCSCr7hIFz+n0iw7HWkziwnTE2I/3bm8G/vF5qonM/YyJJDRVksShKOTQSzgKAIVOUGD6xBSaK2VshGWGFibExFW0IXz+F/xftiutV3dptpdy4zOMogENwBE6AB85AA9yAJmgBAhLwAJ7As5M6j86L87poXXLymQPwQ87bJ9ThkZA=</latexit>

!g > !1 � !0

<latexit sha1_base64="xOdZEiUMjhWeMvFn534FuREQUpk=">AAACB3icdZDLSgMxFIYzXmu9jboUJFgENw4ZbatupOjGZQV7gXYYMmlmGpq5kGSEMnTnxldx40IRt76CO9/GtJ2Civ4Q+PnOOZyc30s4kwqhT2NufmFxabmwUlxdW9/YNLe2mzJOBaENEvNYtD0sKWcRbSimOG0nguLQ47TlDa7G9dYdFZLF0a0aJtQJcRAxnxGsNHLNvW4c0gC7AbyAubXh0cwi1ywhq4Ls8+oJRBbSKldhTqrQnhCESiBX3TU/ur2YpCGNFOFYyo6NEuVkWChGOB0Vu6mkCSYDHNCOthEOqXSyyR0jeKBJD/qx0C9ScEK/T2Q4lHIYerozxKovf9fG8K9aJ1X+mZOxKEkVjch0kZ9yqGI4DgX2mKBE8aE2mAim/wpJHwtMlI6uqEOYXQr/N81jyy5blZtyqXaZx1EAu2AfHAIbnIIauAZ10AAE3INH8AxejAfjyXg13qatc0Y+swN+yHj/AvKBmBs=</latexit>

!0 + !g

<latexit sha1_base64="7ZiZlOQ2B8HZ893lwSLpNGKexQE=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EiCEJJpKLLohuXFewF2hAm00k7dC5hZiKEUF/FjQtF3Pog7nwbp20W2vrDwMd/zuGc+aOEUW0879spra1vbG6Vtys7u3v7B+7hUUfLVGHSxpJJ1YuQJowK0jbUMNJLFEE8YqQbTW5n9e4jUZpK8WCyhAQcjQSNKUbGWqFbHUhORij04DkscBS6Na/uzQVXwS+gBgq1QvdrMJQ45UQYzJDWfd9LTJAjZShmZFoZpJokCE/QiPQtCsSJDvL58VN4ap0hjKWyTxg4d39P5IhrnfHIdnJkxnq5NjP/q/VTE18HORVJaojAi0VxyqCRcJYEHFJFsGGZBYQVtbdCPEYKYWPzqtgQ/OUvr0Lnou436pf3jVrzpoijDI7BCTgDPrgCTXAHWqANMMjAM3gFb86T8+K8Ox+L1pJTzFTBHzmfP2jYk/s=</latexit>

!g

<latexit sha1_base64="WDOxnPdcmWG1ubeB3mifx1Z5EmE=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmAckS5idzG6GzGOdmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctozJNaJMornQnwoZyJmnTMstpJ9UUi4jTdjS6nfntJ6oNU/LBjlMaCpxIFjOCrZM6PSVogvtJv1zxq/4caJUEOalAjka//NUbKJIJKi3h2Jhu4Kc2nGBtGeF0WuplhqaYjHBCu45KLKgJJ/N7p+jMKQMUK+1KWjRXf09MsDBmLCLXKbAdmmVvJv7ndTMbX4cTJtPMUkkWi+KMI6vQ7Hk0YJoSy8eOYKKZuxWRIdaYWBdRyYUQLL+8SloX1aBWvbyvVeo3eRxFOIFTOIcArqAOd9CAJhDg8Ayv8OY9ei/eu/exaC14+cwx/IH3+QMOBo/9</latexit>

GW

<latexit sha1_base64="CZ5OVetlCoOgKqGU7qArmRA+wlg=">AAAB6XicdVDLSsNAFJ3UV62vqks3g0VwFSap0borutBlFfuANpTJdNIOnUzCzEQooX/gxoUibv0jd/6Nk7aCih64cDjnXu69J0g4UxqhD6uwtLyyulZcL21sbm3vlHf3WipOJaFNEvNYdgKsKGeCNjXTnHYSSXEUcNoOxpe5376nUrFY3OlJQv0IDwULGcHaSLdX7X65gmx06lXPPYhsDzk1Nyeu5yBUhY6NZqiABRr98ntvEJM0okITjpXqOijRfoalZoTTaamXKppgMsZD2jVU4IgqP5tdOoVHRhnAMJamhIYz9ftEhiOlJlFgOiOsR+q3l4t/ed1UhzU/YyJJNRVkvihMOdQxzN+GAyYp0XxiCCaSmVshGWGJiTbhlEwIX5/C/0nLtZ0T27txK/WLRRxFcAAOwTFwwBmog2vQAE1AQAgewBN4tsbWo/Vivc5bC9ZiZh/8gPX2CZ5hjW4=</latexit>

!1 ⇠ GHz

<latexit sha1_base64="qYhkkc38RxWu/aP13Rm07y/0gdU=">AAACAXicbVA9SwNBEN2L3/Hr1EawWQyCVbiTiJZBCy0VjAnkQtjbTJIlu3fH7pwYj9j4V2wsFLH1X9j5b9x8FJr4YODx3gwz88JECoOe9+3k5uYXFpeWV/Kra+sbm+7W9q2JU82hwmMZ61rIDEgRQQUFSqglGpgKJVTD3vnQr96BNiKObrCfQEOxTiTagjO0UtPdDWIFHdb0aWCEogHCPWYXlw+Dplvwit4IdJb4E1IgE1w13a+gFfNUQYRcMmPqvpdgI2MaBZcwyAepgYTxHutA3dKIKTCNbPTBgB5YpUXbsbYVIR2pvycypozpq9B2KoZdM+0Nxf+8eort00YmoiRFiPh4UTuVFGM6jIO2hAaOsm8J41rYWynvMs042tDyNgR/+uVZcntU9EvF4+tSoXw2iWOZ7JF9ckh8ckLK5JJckQrh5JE8k1fy5jw5L8678zFuzTmTmR3yB87nDwHClp8=</latexit>

si
gn

al
m
od

e

<latexit sha1_base64="lUt98fl/sK7fP3VS5EnCkTb8f4w=">AAAB8nicdVBNSwMxEM3Wr1q/qh69BIvgqWQXre2t6MVjBWsL26Vks9k2NJssSVYoS3+GFw+KePXXePPfmG0rqOiDgcd7M8zMC1POtEHowymtrK6tb5Q3K1vbO7t71f2DOy0zRWiXSC5VP8SaciZo1zDDaT9VFCchp71wclX4vXuqNJPi1kxTGiR4JFjMCDZW8jUbCcxhIiM6rNZQHVk0GrAgbhO5lrRaTc9rQXduIVQDS3SG1fdBJEmWUGEIx1r7LkpNkGNlGOF0VhlkmqaYTPCI+pYKnFAd5POTZ/DEKhGMpbIlDJyr3ydynGg9TULbmWAz1r+9QvzL8zMTN4OciTQzVJDFojjj0EhY/A8jpigxfGoJJorZWyEZY4WJsSlVbAhfn8L/yZ1Xd8/q5zderX25jKMMjsAxOAUuuABtcA06oAsIkOABPIFnxziPzovzumgtOcuZQ/ADztsnhrCRbg==</latexit>

Signal mode: !1 � !0 ⌧ !0

<latexit sha1_base64="6UIPF/kqNioklnbjx61xjc7CtRE="></latexit>

How does this work?
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! ⇠ GHz

<latexit sha1_base64="uyIqUBBoyHXeJTDAN2u0dFn1bRY="></latexit>

E0

<latexit sha1_base64="jMyHraqPPxssNa3HWFcNHC+pHa4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRBI8V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNtze+WKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt559eL+vFK7zuMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w+/A410</latexit>

E1

<latexit sha1_base64="tZv7XalW7Z3iPmpmszeviCmNF6o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRBI8V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNvzeuWKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt559eL+vFK7zuMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ah411</latexit>

R

<latexit sha1_base64="eDn/26BRHLRCKL3LQ8v1SYAZxgQ="></latexit>
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8

! ⇠ GHz

<latexit sha1_base64="uyIqUBBoyHXeJTDAN2u0dFn1bRY="></latexit>

!s ⇠ GHz��!

<latexit sha1_base64="hQDb2WiZkEyCuXBOsmX6yCVAAa4="></latexit>

!a ⇠ GHz +�!

<latexit sha1_base64="IGEvndZ1+lTE5s5/MtgYKEsHuaQ="></latexit>

�! ⇠ (a/R)3

<latexit sha1_base64="SQnTfjfceVYQ16bfgVOeQKPA+cg="></latexit>

E0

<latexit sha1_base64="jMyHraqPPxssNa3HWFcNHC+pHa4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRBI8V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNtze+WKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt559eL+vFK7zuMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w+/A410</latexit>

E1

<latexit sha1_base64="tZv7XalW7Z3iPmpmszeviCmNF6o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRBI8V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNvzeuWKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt559eL+vFK7zuMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ah411</latexit>

a

<latexit sha1_base64="uizzTa+Cvp7uqzRN0dRtCgygptY="></latexit>

E0

E1

R
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MAGO 2.0

8

! ⇠ GHz

<latexit sha1_base64="uyIqUBBoyHXeJTDAN2u0dFn1bRY="></latexit>

!s ⇠ GHz��!

<latexit sha1_base64="hQDb2WiZkEyCuXBOsmX6yCVAAa4="></latexit>

!a ⇠ GHz +�!

<latexit sha1_base64="IGEvndZ1+lTE5s5/MtgYKEsHuaQ="></latexit>

�! ⇠ (a/R)3

<latexit sha1_base64="SQnTfjfceVYQ16bfgVOeQKPA+cg="></latexit>

E0

<latexit sha1_base64="jMyHraqPPxssNa3HWFcNHC+pHa4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRBI8V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNtze+WKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt559eL+vFK7zuMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w+/A410</latexit>

E1

<latexit sha1_base64="tZv7XalW7Z3iPmpmszeviCmNF6o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRBI8V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNvzeuWKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt559eL+vFK7zuMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ah411</latexit>

a

<latexit sha1_base64="uizzTa+Cvp7uqzRN0dRtCgygptY="></latexit>

E0

E1

R !g

<latexit sha1_base64="AV8hsAWeDSeLtrkfloDWrmN3+BE="></latexit>

GW
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9

Parametrics of the EM signal: E(EM)
sig ⇠ Qem (!g Lcav)

2 hTT E0

<latexit sha1_base64="NzFS9l4RWDtyPMGgnoBpkOEp6/4="></latexit>

!0

!1

<latexit sha1_base64="Qxn0pN17ntnksGcBAgw8Vp20ZCk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmIckS5idzCZD5rHMzAphyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyc99pSgQ9wPUL9c8av+HGiVBDmpQI5Gv/zVGyiSCiot4diYbuAnNsywtoxwOi31UkMTTMZ4SLuOSiyoCbP5wVN05pQBipV2JS2aq78nMiyMmYjIdQpsR2bZm4n/ed3UxtdhxmSSWirJYlGccmQVmn2PBkxTYvnEEUw0c7ciMsIaE+syKrkQguWXV0nrohrUqpf3tUr9Jo+jCCdwCucQwBXU4Q4a0AQCAp7hFd487b14797HorXg5TPH8Afe5w8UlY/x</latexit>

!g

<latexit sha1_base64="WDOxnPdcmWG1ubeB3mifx1Z5EmE=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmAckS5idzG6GzGOdmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctozJNaJMornQnwoZyJmnTMstpJ9UUi4jTdjS6nfntJ6oNU/LBjlMaCpxIFjOCrZM6PSVogvtJv1zxq/4caJUEOalAjka//NUbKJIJKi3h2Jhu4Kc2nGBtGeF0WuplhqaYjHBCu45KLKgJJ/N7p+jMKQMUK+1KWjRXf09MsDBmLCLXKbAdmmVvJv7ndTMbX4cTJtPMUkkWi+KMI6vQ7Hk0YJoSy8eOYKKZuxWRIdaYWBdRyYUQLL+8SloX1aBWvbyvVeo3eRxFOIFTOIcArqAOd9CAJhDg8Ayv8OY9ei/eu/exaC14+cwx/IH3+QMOBo/9</latexit>
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E(mech)
sig ⇠ Qem hTT E0 min

⇣
1 ,

!g Lcav

cs

⌘2

<latexit sha1_base64="yanGS+FPIRFzUopYkTV9FGCN2Rw="></latexit>

Mechanical signal: !g

<latexit sha1_base64="acyNx0s0exolf4zTgGjG2dQ25LM="></latexit>

⌘gmech

<latexit sha1_base64="viZ04jVlZAtYbNxlWRGNa/VmRyI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5KIoseiF48V7Ac0MWy2k3bpbhJ2N0qJ/SlePCji1V/izX/jts1BWx8MPN6bYWZemHKmtON8W6WV1bX1jfJmZWt7Z3fPru63VZJJCi2a8ER2Q6KAsxhammkO3VQCESGHTji6nvqdB5CKJfGdHqfgCzKIWcQo0UYK7KoHmtwPgtyTAgugw0lg15y6MwNeJm5BaqhAM7C/vH5CMwGxppwo1XOdVPs5kZpRDpOKlylICR2RAfQMjYkA5eez0yf42Ch9HCXSVKzxTP09kROh1FiEplMQPVSL3lT8z+tlOrr0cxanmYaYzhdFGcc6wdMccJ9JoJqPDSFUMnMrpkMiCdUmrYoJwV18eZm0T+vuWf389qzWuCriKKNDdIROkIsuUAPdoCZqIYoe0TN6RW/Wk/VivVsf89aSVcwcoD+wPn8ASYqUBw==</latexit>

!p

<latexit sha1_base64="55Bql7T1CgdCAQYb2SOS6EfRdEc=">AAAB73icdVDJSgNBEO1xjXGLevTSGARPYSYkmGPQi8cIZoFkCD2dmqRJL2N3jxCG/IQXD4p49Xe8+Td2FsH1QcHjvSqq6kUJZ8b6/ru3srq2vrGZ28pv7+zu7RcODltGpZpCkyqudCciBjiT0LTMcugkGoiIOLSj8eXMb9+BNkzJGztJIBRkKFnMKLFO6vSUgCHpJ/1C0S/V/HJQqeLfJCj5cxTREo1+4a03UDQVIC3lxJhu4Cc2zIi2jHKY5nupgYTQMRlC11FJBJgwm987xadOGeBYaVfS4rn6dSIjwpiJiFynIHZkfnoz8S+vm9q4FmZMJqkFSReL4pRjq/DseTxgGqjlE0cI1czdiumIaEKtiyjvQvj8FP9PWuVSUClVryvF+sUyjhw6RifoDAXoHNXRFWqgJqKIo3v0iJ68W+/Be/ZeFq0r3nLmCH2D9/oBcoaQQg==</latexit>

!0

⌘EM
mech

<latexit sha1_base64="rml6t0Kkaj5zcEQXTgukxhuyMd0="></latexit>

!1

<latexit sha1_base64="Qxn0pN17ntnksGcBAgw8Vp20ZCk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmIckS5idzCZD5rHMzAphyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyc99pSgQ9wPUL9c8av+HGiVBDmpQI5Gv/zVGyiSCiot4diYbuAnNsywtoxwOi31UkMTTMZ4SLuOSiyoCbP5wVN05pQBipV2JS2aq78nMiyMmYjIdQpsR2bZm4n/ed3UxtdhxmSSWirJYlGccmQVmn2PBkxTYvnEEUw0c7ciMsIaE+syKrkQguWXV0nrohrUqpf3tUr9Jo+jCCdwCucQwBXU4Q4a0AQCAp7hFd487b14797HorXg5TPH8Afe5w8UlY/x</latexit>

Parametrics of the EM signal: E(EM)
sig ⇠ Qem (!g Lcav)

2 hTT E0

<latexit sha1_base64="NzFS9l4RWDtyPMGgnoBpkOEp6/4="></latexit>

!0

!1

<latexit sha1_base64="Qxn0pN17ntnksGcBAgw8Vp20ZCk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmIckS5idzCZD5rHMzAphyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyc99pSgQ9wPUL9c8av+HGiVBDmpQI5Gv/zVGyiSCiot4diYbuAnNsywtoxwOi31UkMTTMZ4SLuOSiyoCbP5wVN05pQBipV2JS2aq78nMiyMmYjIdQpsR2bZm4n/ed3UxtdhxmSSWirJYlGccmQVmn2PBkxTYvnEEUw0c7ciMsIaE+syKrkQguWXV0nrohrUqpf3tUr9Jo+jCCdwCucQwBXU4Q4a0AQCAp7hFd487b14797HorXg5TPH8Afe5w8UlY/x</latexit>

!g

<latexit sha1_base64="WDOxnPdcmWG1ubeB3mifx1Z5EmE=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmAckS5idzG6GzGOdmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctozJNaJMornQnwoZyJmnTMstpJ9UUi4jTdjS6nfntJ6oNU/LBjlMaCpxIFjOCrZM6PSVogvtJv1zxq/4caJUEOalAjka//NUbKJIJKi3h2Jhu4Kc2nGBtGeF0WuplhqaYjHBCu45KLKgJJ/N7p+jMKQMUK+1KWjRXf09MsDBmLCLXKbAdmmVvJv7ndTMbX4cTJtPMUkkWi+KMI6vQ7Hk0YJoSy8eOYKKZuxWRIdaYWBdRyYUQLL+8SloX1aBWvbyvVeo3eRxFOIFTOIcArqAOd9CAJhDg8Ayv8OY9ei/eu/exaC14+cwx/IH3+QMOBo/9</latexit>
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EM and Mechanical signals

9

Enhanced by up to   (!)1/c2
s ≫ 1

E(mech)
sig ⇠ Qem hTT E0 min

⇣
1 ,

!g Lcav

cs

⌘2

<latexit sha1_base64="yanGS+FPIRFzUopYkTV9FGCN2Rw="></latexit>

Mechanical signal: !g

<latexit sha1_base64="acyNx0s0exolf4zTgGjG2dQ25LM="></latexit>

⌘gmech

<latexit sha1_base64="viZ04jVlZAtYbNxlWRGNa/VmRyI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5KIoseiF48V7Ac0MWy2k3bpbhJ2N0qJ/SlePCji1V/izX/jts1BWx8MPN6bYWZemHKmtON8W6WV1bX1jfJmZWt7Z3fPru63VZJJCi2a8ER2Q6KAsxhammkO3VQCESGHTji6nvqdB5CKJfGdHqfgCzKIWcQo0UYK7KoHmtwPgtyTAgugw0lg15y6MwNeJm5BaqhAM7C/vH5CMwGxppwo1XOdVPs5kZpRDpOKlylICR2RAfQMjYkA5eez0yf42Ch9HCXSVKzxTP09kROh1FiEplMQPVSL3lT8z+tlOrr0cxanmYaYzhdFGcc6wdMccJ9JoJqPDSFUMnMrpkMiCdUmrYoJwV18eZm0T+vuWf389qzWuCriKKNDdIROkIsuUAPdoCZqIYoe0TN6RW/Wk/VivVsf89aSVcwcoD+wPn8ASYqUBw==</latexit>

!p

<latexit sha1_base64="55Bql7T1CgdCAQYb2SOS6EfRdEc=">AAAB73icdVDJSgNBEO1xjXGLevTSGARPYSYkmGPQi8cIZoFkCD2dmqRJL2N3jxCG/IQXD4p49Xe8+Td2FsH1QcHjvSqq6kUJZ8b6/ru3srq2vrGZ28pv7+zu7RcODltGpZpCkyqudCciBjiT0LTMcugkGoiIOLSj8eXMb9+BNkzJGztJIBRkKFnMKLFO6vSUgCHpJ/1C0S/V/HJQqeLfJCj5cxTREo1+4a03UDQVIC3lxJhu4Cc2zIi2jHKY5nupgYTQMRlC11FJBJgwm987xadOGeBYaVfS4rn6dSIjwpiJiFynIHZkfnoz8S+vm9q4FmZMJqkFSReL4pRjq/DseTxgGqjlE0cI1czdiumIaEKtiyjvQvj8FP9PWuVSUClVryvF+sUyjhw6RifoDAXoHNXRFWqgJqKIo3v0iJ68W+/Be/ZeFq0r3nLmCH2D9/oBcoaQQg==</latexit>

!0

⌘EM
mech

<latexit sha1_base64="rml6t0Kkaj5zcEQXTgukxhuyMd0="></latexit>

!1

<latexit sha1_base64="Qxn0pN17ntnksGcBAgw8Vp20ZCk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmIckS5idzCZD5rHMzAphyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyc99pSgQ9wPUL9c8av+HGiVBDmpQI5Gv/zVGyiSCiot4diYbuAnNsywtoxwOi31UkMTTMZ4SLuOSiyoCbP5wVN05pQBipV2JS2aq78nMiyMmYjIdQpsR2bZm4n/ed3UxtdhxmSSWirJYlGccmQVmn2PBkxTYvnEEUw0c7ciMsIaE+syKrkQguWXV0nrohrUqpf3tUr9Jo+jCCdwCucQwBXU4Q4a0AQCAp7hFd487b14797HorXg5TPH8Afe5w8UlY/x</latexit>

Parametrics of the EM signal: E(EM)
sig ⇠ Qem (!g Lcav)

2 hTT E0

<latexit sha1_base64="NzFS9l4RWDtyPMGgnoBpkOEp6/4="></latexit>

!0

!1

<latexit sha1_base64="Qxn0pN17ntnksGcBAgw8Vp20ZCk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmIckS5idzCZD5rHMzAphyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyc99pSgQ9wPUL9c8av+HGiVBDmpQI5Gv/zVGyiSCiot4diYbuAnNsywtoxwOi31UkMTTMZ4SLuOSiyoCbP5wVN05pQBipV2JS2aq78nMiyMmYjIdQpsR2bZm4n/ed3UxtdhxmSSWirJYlGccmQVmn2PBkxTYvnEEUw0c7ciMsIaE+syKrkQguWXV0nrohrUqpf3tUr9Jo+jCCdwCucQwBXU4Q4a0AQCAp7hFd487b14797HorXg5TPH8Afe5w8UlY/x</latexit>

!g

<latexit sha1_base64="WDOxnPdcmWG1ubeB3mifx1Z5EmE=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmAckS5idzG6GzGOdmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctozJNaJMornQnwoZyJmnTMstpJ9UUi4jTdjS6nfntJ6oNU/LBjlMaCpxIFjOCrZM6PSVogvtJv1zxq/4caJUEOalAjka//NUbKJIJKi3h2Jhu4Kc2nGBtGeF0WuplhqaYjHBCu45KLKgJJ/N7p+jMKQMUK+1KWjRXf09MsDBmLCLXKbAdmmVvJv7ndTMbX4cTJtPMUkkWi+KMI6vQ7Hk0YJoSy8eOYKKZuxWRIdaYWBdRyYUQLL+8SloX1aBWvbyvVeo3eRxFOIFTOIcArqAOd9CAJhDg8Ayv8OY9ei/eu/exaC14+cwx/IH3+QMOBo/9</latexit>
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EM and Mechanical signals

9

Enhanced by up to   (!)1/c2
s ≫ 1

Mechanical modes less “rigid” than EM modes 

E(mech)
sig ⇠ Qem hTT E0 min

⇣
1 ,

!g Lcav

cs

⌘2

<latexit sha1_base64="yanGS+FPIRFzUopYkTV9FGCN2Rw="></latexit>

Mechanical signal: !g

<latexit sha1_base64="acyNx0s0exolf4zTgGjG2dQ25LM="></latexit>

⌘gmech

<latexit sha1_base64="viZ04jVlZAtYbNxlWRGNa/VmRyI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5KIoseiF48V7Ac0MWy2k3bpbhJ2N0qJ/SlePCji1V/izX/jts1BWx8MPN6bYWZemHKmtON8W6WV1bX1jfJmZWt7Z3fPru63VZJJCi2a8ER2Q6KAsxhammkO3VQCESGHTji6nvqdB5CKJfGdHqfgCzKIWcQo0UYK7KoHmtwPgtyTAgugw0lg15y6MwNeJm5BaqhAM7C/vH5CMwGxppwo1XOdVPs5kZpRDpOKlylICR2RAfQMjYkA5eez0yf42Ch9HCXSVKzxTP09kROh1FiEplMQPVSL3lT8z+tlOrr0cxanmYaYzhdFGcc6wdMccJ9JoJqPDSFUMnMrpkMiCdUmrYoJwV18eZm0T+vuWf389qzWuCriKKNDdIROkIsuUAPdoCZqIYoe0TN6RW/Wk/VivVsf89aSVcwcoD+wPn8ASYqUBw==</latexit>

!p

<latexit sha1_base64="55Bql7T1CgdCAQYb2SOS6EfRdEc=">AAAB73icdVDJSgNBEO1xjXGLevTSGARPYSYkmGPQi8cIZoFkCD2dmqRJL2N3jxCG/IQXD4p49Xe8+Td2FsH1QcHjvSqq6kUJZ8b6/ru3srq2vrGZ28pv7+zu7RcODltGpZpCkyqudCciBjiT0LTMcugkGoiIOLSj8eXMb9+BNkzJGztJIBRkKFnMKLFO6vSUgCHpJ/1C0S/V/HJQqeLfJCj5cxTREo1+4a03UDQVIC3lxJhu4Cc2zIi2jHKY5nupgYTQMRlC11FJBJgwm987xadOGeBYaVfS4rn6dSIjwpiJiFynIHZkfnoz8S+vm9q4FmZMJqkFSReL4pRjq/DseTxgGqjlE0cI1czdiumIaEKtiyjvQvj8FP9PWuVSUClVryvF+sUyjhw6RifoDAXoHNXRFWqgJqKIo3v0iJ68W+/Be/ZeFq0r3nLmCH2D9/oBcoaQQg==</latexit>

!0

⌘EM
mech

<latexit sha1_base64="rml6t0Kkaj5zcEQXTgukxhuyMd0="></latexit>

!1

<latexit sha1_base64="Qxn0pN17ntnksGcBAgw8Vp20ZCk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmIckS5idzCZD5rHMzAphyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyc99pSgQ9wPUL9c8av+HGiVBDmpQI5Gv/zVGyiSCiot4diYbuAnNsywtoxwOi31UkMTTMZ4SLuOSiyoCbP5wVN05pQBipV2JS2aq78nMiyMmYjIdQpsR2bZm4n/ed3UxtdhxmSSWirJYlGccmQVmn2PBkxTYvnEEUw0c7ciMsIaE+syKrkQguWXV0nrohrUqpf3tUr9Jo+jCCdwCucQwBXU4Q4a0AQCAp7hFd487b14797HorXg5TPH8Afe5w8UlY/x</latexit>

Parametrics of the EM signal: E(EM)
sig ⇠ Qem (!g Lcav)

2 hTT E0

<latexit sha1_base64="NzFS9l4RWDtyPMGgnoBpkOEp6/4="></latexit>

!0

!1

<latexit sha1_base64="Qxn0pN17ntnksGcBAgw8Vp20ZCk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmIckS5idzCZD5rHMzAphyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyc99pSgQ9wPUL9c8av+HGiVBDmpQI5Gv/zVGyiSCiot4diYbuAnNsywtoxwOi31UkMTTMZ4SLuOSiyoCbP5wVN05pQBipV2JS2aq78nMiyMmYjIdQpsR2bZm4n/ed3UxtdhxmSSWirJYlGccmQVmn2PBkxTYvnEEUw0c7ciMsIaE+syKrkQguWXV0nrohrUqpf3tUr9Jo+jCCdwCucQwBXU4Q4a0AQCAp7hFd487b14797HorXg5TPH8Afe5w8UlY/x</latexit>

!g

<latexit sha1_base64="WDOxnPdcmWG1ubeB3mifx1Z5EmE=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmAckS5idzG6GzGOdmRVCyE948aCIV3/Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1hb39jcKm6Xdnb39g/Kh0ctozJNaJMornQnwoZyJmnTMstpJ9UUi4jTdjS6nfntJ6oNU/LBjlMaCpxIFjOCrZM6PSVogvtJv1zxq/4caJUEOalAjka//NUbKJIJKi3h2Jhu4Kc2nGBtGeF0WuplhqaYjHBCu45KLKgJJ/N7p+jMKQMUK+1KWjRXf09MsDBmLCLXKbAdmmVvJv7ndTMbX4cTJtPMUkkWi+KMI6vQ7Hk0YJoSy8eOYKKZuxWRIdaYWBdRyYUQLL+8SloX1aBWvbyvVeo3eRxFOIFTOIcArqAOd9CAJhDg8Ayv8OY9ei/eu/exaC14+cwx/IH3+QMOBo/9</latexit>
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Gravitational Wave Signal: Mechanical

10

Mechanical modes of a hollow sphere: qmnl = q0,mn [fmn(r)Yml(✓,')r̂ � igmn(r)r̂ ⇥ LYml(✓,')]

<latexit sha1_base64="RfcS4Pcny7u47S2DtMNLRI0t6AE="></latexit>

E0

<latexit sha1_base64="jMyHraqPPxssNa3HWFcNHC+pHa4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRBI8V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNtze+WKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt559eL+vFK7zuMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w+/A410</latexit>

E1

<latexit sha1_base64="tZv7XalW7Z3iPmpmszeviCmNF6o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRBI8V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNvzeuWKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt559eL+vFK7zuMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ah411</latexit>

drive

<latexit sha1_base64="eiiwnOgOJrtOEijK1ZQaddbwuzU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSRF0WPRi8cKpi20oWw2k3bpZhN2N4US+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IOVMacf5tkobm1vbO+Xdyt7+weFR9fikrZJMUvRowhPZDYhCzgR6mmmO3VQiiQOOnWB8P/c7E5SKJeJJT1P0YzIULGKUaCN5oWQTHFRrTt1ZwF4nbkFqUKA1qH71w4RmMQpNOVGq5zqp9nMiNaMcZ5V+pjAldEyG2DNUkBiVny+OndkXRgntKJGmhLYX6u+JnMRKTePAdMZEj9SqNxf/83qZjm79nIk00yjoclGUcVsn9vxzO2QSqeZTQwiVzNxq0xGRhGqTT8WE4K6+vE7ajbp7Vb9+bNSad0UcZTiDc7gEF26gCQ/QAg8oMHiGV3izhPVivVsfy9aSVcycwh9Ynz/5sI7M</latexit>

readout

<latexit sha1_base64="BI+SalHtPem58yRTjqgoCwoYl0w=">AAAB7nicbVDLSsNAFL3xWeur6tLNYBFclaQouiy6cVnBPqANZTKZtEMnkzBzI5TQj3DjQhG3fo87/8Zpm4W2Hhg4nHMuc+8JUikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3A2q4FIq3UKDk3VRzGgeSd4Lx3czvPHFtRKIecZJyP6ZDJSLBKFqpY6NhkuGgUnVr7hxklXgFqUKB5qDy1Q8TlsVcIZPUmJ7npujnVKNgkk/L/czwlLIxHfKepYrG3Pj5fN0pObdKSKJE26eQzNXfEzmNjZnEgU3GFEdm2ZuJ/3m9DKMbPxcqzZArtvgoyiTBhMxuJ6HQnKGcWEKZFnZXwkZUU4a2obItwVs+eZW06zXvsnb1UK82bos6SnAKZ3ABHlxDA+6hCS1gMIZneIU3J3VenHfnYxFdc4qZE/gD5/MHkoqPug==</latexit>

⌘mech
e

<latexit sha1_base64="vxzGaZ0oaY0Hncgu1B/19SKleHs="></latexit>

!g

<latexit sha1_base64="acyNx0s0exolf4zTgGjG2dQ25LM="></latexit>

⌘gmech

<latexit sha1_base64="viZ04jVlZAtYbNxlWRGNa/VmRyI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5KIoseiF48V7Ac0MWy2k3bpbhJ2N0qJ/SlePCji1V/izX/jts1BWx8MPN6bYWZemHKmtON8W6WV1bX1jfJmZWt7Z3fPru63VZJJCi2a8ER2Q6KAsxhammkO3VQCESGHTji6nvqdB5CKJfGdHqfgCzKIWcQo0UYK7KoHmtwPgtyTAgugw0lg15y6MwNeJm5BaqhAM7C/vH5CMwGxppwo1XOdVPs5kZpRDpOKlylICR2RAfQMjYkA5eez0yf42Ch9HCXSVKzxTP09kROh1FiEplMQPVSL3lT8z+tlOrr0cxanmYaYzhdFGcc6wdMccJ9JoJqPDSFUMnMrpkMiCdUmrYoJwV18eZm0T+vuWf389qzWuCriKKNDdIROkIsuUAPdoCZqIYoe0TN6RW/Wk/VivVsf89aSVcwcoD+wPn8ASYqUBw==</latexit>

!p

<latexit sha1_base64="55Bql7T1CgdCAQYb2SOS6EfRdEc=">AAAB73icdVDJSgNBEO1xjXGLevTSGARPYSYkmGPQi8cIZoFkCD2dmqRJL2N3jxCG/IQXD4p49Xe8+Td2FsH1QcHjvSqq6kUJZ8b6/ru3srq2vrGZ28pv7+zu7RcODltGpZpCkyqudCciBjiT0LTMcugkGoiIOLSj8eXMb9+BNkzJGztJIBRkKFnMKLFO6vSUgCHpJ/1C0S/V/HJQqeLfJCj5cxTREo1+4a03UDQVIC3lxJhu4Cc2zIi2jHKY5nupgYTQMRlC11FJBJgwm987xadOGeBYaVfS4rn6dSIjwpiJiFynIHZkfnoz8S+vm9q4FmZMJqkFSReL4pRjq/DseTxgGqjlE0cI1czdiumIaEKtiyjvQvj8FP9PWuVSUClVryvF+sUyjhw6RifoDAXoHNXRFWqgJqKIo3v0iJ68W+/Be/ZeFq0r3nLmCH2D9/oBcoaQQg==</latexit>

!0 !1

<latexit sha1_base64="Qxn0pN17ntnksGcBAgw8Vp20ZCk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmIckS5idzCZD5rHMzAphyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyc99pSgQ9wPUL9c8av+HGiVBDmpQI5Gv/zVGyiSCiot4diYbuAnNsywtoxwOi31UkMTTMZ4SLuOSiyoCbP5wVN05pQBipV2JS2aq78nMiyMmYjIdQpsR2bZm4n/ed3UxtdhxmSSWirJYlGccmQVmn2PBkxTYvnEEUw0c7ciMsIaE+syKrkQguWXV0nrohrUqpf3tUr9Jo+jCCdwCucQwBXU4Q4a0AQCAp7hFd487b14797HorXg5TPH8Afe5w8UlY/x</latexit>
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Mechanical modes of a hollow sphere: qmnl = q0,mn [fmn(r)Yml(✓,')r̂ � igmn(r)r̂ ⇥ LYml(✓,')]

<latexit sha1_base64="RfcS4Pcny7u47S2DtMNLRI0t6AE="></latexit>

q̈m(t) +
!m

Qm
q̇m(t) + !2

mqm(t) =
1

2
ḧTT
ij

Z

V
d3xxj(qmnl)i

<latexit sha1_base64="mDA58YLNUHGlPHaZm0NBIxerMm0="></latexit>

GW coupling:

E0

<latexit sha1_base64="jMyHraqPPxssNa3HWFcNHC+pHa4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRBI8V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNtze+WKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt559eL+vFK7zuMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w+/A410</latexit>

E1

<latexit sha1_base64="tZv7XalW7Z3iPmpmszeviCmNF6o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRBI8V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNvzeuWKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt559eL+vFK7zuMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ah411</latexit>

drive

<latexit sha1_base64="eiiwnOgOJrtOEijK1ZQaddbwuzU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSRF0WPRi8cKpi20oWw2k3bpZhN2N4US+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IOVMacf5tkobm1vbO+Xdyt7+weFR9fikrZJMUvRowhPZDYhCzgR6mmmO3VQiiQOOnWB8P/c7E5SKJeJJT1P0YzIULGKUaCN5oWQTHFRrTt1ZwF4nbkFqUKA1qH71w4RmMQpNOVGq5zqp9nMiNaMcZ5V+pjAldEyG2DNUkBiVny+OndkXRgntKJGmhLYX6u+JnMRKTePAdMZEj9SqNxf/83qZjm79nIk00yjoclGUcVsn9vxzO2QSqeZTQwiVzNxq0xGRhGqTT8WE4K6+vE7ajbp7Vb9+bNSad0UcZTiDc7gEF26gCQ/QAg8oMHiGV3izhPVivVsfy9aSVcycwh9Ynz/5sI7M</latexit>

readout

<latexit sha1_base64="BI+SalHtPem58yRTjqgoCwoYl0w=">AAAB7nicbVDLSsNAFL3xWeur6tLNYBFclaQouiy6cVnBPqANZTKZtEMnkzBzI5TQj3DjQhG3fo87/8Zpm4W2Hhg4nHMuc+8JUikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3A2q4FIq3UKDk3VRzGgeSd4Lx3czvPHFtRKIecZJyP6ZDJSLBKFqpY6NhkuGgUnVr7hxklXgFqUKB5qDy1Q8TlsVcIZPUmJ7npujnVKNgkk/L/czwlLIxHfKepYrG3Pj5fN0pObdKSKJE26eQzNXfEzmNjZnEgU3GFEdm2ZuJ/3m9DKMbPxcqzZArtvgoyiTBhMxuJ6HQnKGcWEKZFnZXwkZUU4a2obItwVs+eZW06zXvsnb1UK82bos6SnAKZ3ABHlxDA+6hCS1gMIZneIU3J3VenHfnYxFdc4qZE/gD5/MHkoqPug==</latexit>

⌘mech
e

<latexit sha1_base64="vxzGaZ0oaY0Hncgu1B/19SKleHs="></latexit>

!g

<latexit sha1_base64="acyNx0s0exolf4zTgGjG2dQ25LM="></latexit>

⌘gmech

<latexit sha1_base64="viZ04jVlZAtYbNxlWRGNa/VmRyI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5KIoseiF48V7Ac0MWy2k3bpbhJ2N0qJ/SlePCji1V/izX/jts1BWx8MPN6bYWZemHKmtON8W6WV1bX1jfJmZWt7Z3fPru63VZJJCi2a8ER2Q6KAsxhammkO3VQCESGHTji6nvqdB5CKJfGdHqfgCzKIWcQo0UYK7KoHmtwPgtyTAgugw0lg15y6MwNeJm5BaqhAM7C/vH5CMwGxppwo1XOdVPs5kZpRDpOKlylICR2RAfQMjYkA5eez0yf42Ch9HCXSVKzxTP09kROh1FiEplMQPVSL3lT8z+tlOrr0cxanmYaYzhdFGcc6wdMccJ9JoJqPDSFUMnMrpkMiCdUmrYoJwV18eZm0T+vuWf389qzWuCriKKNDdIROkIsuUAPdoCZqIYoe0TN6RW/Wk/VivVsf89aSVcwcoD+wPn8ASYqUBw==</latexit>

!p

<latexit sha1_base64="55Bql7T1CgdCAQYb2SOS6EfRdEc=">AAAB73icdVDJSgNBEO1xjXGLevTSGARPYSYkmGPQi8cIZoFkCD2dmqRJL2N3jxCG/IQXD4p49Xe8+Td2FsH1QcHjvSqq6kUJZ8b6/ru3srq2vrGZ28pv7+zu7RcODltGpZpCkyqudCciBjiT0LTMcugkGoiIOLSj8eXMb9+BNkzJGztJIBRkKFnMKLFO6vSUgCHpJ/1C0S/V/HJQqeLfJCj5cxTREo1+4a03UDQVIC3lxJhu4Cc2zIi2jHKY5nupgYTQMRlC11FJBJgwm987xadOGeBYaVfS4rn6dSIjwpiJiFynIHZkfnoz8S+vm9q4FmZMJqkFSReL4pRjq/DseTxgGqjlE0cI1czdiumIaEKtiyjvQvj8FP9PWuVSUClVryvF+sUyjhw6RifoDAXoHNXRFWqgJqKIo3v0iJ68W+/Be/ZeFq0r3nLmCH2D9/oBcoaQQg==</latexit>

!0 !1

<latexit sha1_base64="Qxn0pN17ntnksGcBAgw8Vp20ZCk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmIckS5idzCZD5rHMzAphyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyc99pSgQ9wPUL9c8av+HGiVBDmpQI5Gv/zVGyiSCiot4diYbuAnNsywtoxwOi31UkMTTMZ4SLuOSiyoCbP5wVN05pQBipV2JS2aq78nMiyMmYjIdQpsR2bZm4n/ed3UxtdhxmSSWirJYlGccmQVmn2PBkxTYvnEEUw0c7ciMsIaE+syKrkQguWXV0nrohrUqpf3tUr9Jo+jCCdwCucQwBXU4Q4a0AQCAp7hFd487b14797HorXg5TPH8Afe5w8UlY/x</latexit>
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Mechanical modes of a hollow sphere: qmnl = q0,mn [fmn(r)Yml(✓,')r̂ � igmn(r)r̂ ⇥ LYml(✓,')]

<latexit sha1_base64="RfcS4Pcny7u47S2DtMNLRI0t6AE="></latexit>

q̈m(t) +
!m

Qm
q̇m(t) + !2

mqm(t) =
1

2
ḧTT
ij

Z

V
d3xxj(qmnl)i

<latexit sha1_base64="mDA58YLNUHGlPHaZm0NBIxerMm0="></latexit>

GW coupling:

⌘mech
u

<latexit sha1_base64="Qsf2eL8ChU/dWBw60DIw262bkSI="></latexit>

{<latexit sha1_base64="MMLC3Aang6maXwDdU9qy3k1m+RE="></latexit>

E0

<latexit sha1_base64="jMyHraqPPxssNa3HWFcNHC+pHa4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRBI8V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNtze+WKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt559eL+vFK7zuMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w+/A410</latexit>

E1

<latexit sha1_base64="tZv7XalW7Z3iPmpmszeviCmNF6o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRBI8V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNvzeuWKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt559eL+vFK7zuMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ah411</latexit>

drive

<latexit sha1_base64="eiiwnOgOJrtOEijK1ZQaddbwuzU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSRF0WPRi8cKpi20oWw2k3bpZhN2N4US+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IOVMacf5tkobm1vbO+Xdyt7+weFR9fikrZJMUvRowhPZDYhCzgR6mmmO3VQiiQOOnWB8P/c7E5SKJeJJT1P0YzIULGKUaCN5oWQTHFRrTt1ZwF4nbkFqUKA1qH71w4RmMQpNOVGq5zqp9nMiNaMcZ5V+pjAldEyG2DNUkBiVny+OndkXRgntKJGmhLYX6u+JnMRKTePAdMZEj9SqNxf/83qZjm79nIk00yjoclGUcVsn9vxzO2QSqeZTQwiVzNxq0xGRhGqTT8WE4K6+vE7ajbp7Vb9+bNSad0UcZTiDc7gEF26gCQ/QAg8oMHiGV3izhPVivVsfy9aSVcycwh9Ynz/5sI7M</latexit>

readout

<latexit sha1_base64="BI+SalHtPem58yRTjqgoCwoYl0w=">AAAB7nicbVDLSsNAFL3xWeur6tLNYBFclaQouiy6cVnBPqANZTKZtEMnkzBzI5TQj3DjQhG3fo87/8Zpm4W2Hhg4nHMuc+8JUikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3A2q4FIq3UKDk3VRzGgeSd4Lx3czvPHFtRKIecZJyP6ZDJSLBKFqpY6NhkuGgUnVr7hxklXgFqUKB5qDy1Q8TlsVcIZPUmJ7npujnVKNgkk/L/czwlLIxHfKepYrG3Pj5fN0pObdKSKJE26eQzNXfEzmNjZnEgU3GFEdm2ZuJ/3m9DKMbPxcqzZArtvgoyiTBhMxuJ6HQnKGcWEKZFnZXwkZUU4a2obItwVs+eZW06zXvsnb1UK82bos6SnAKZ3ABHlxDA+6hCS1gMIZneIU3J3VenHfnYxFdc4qZE/gD5/MHkoqPug==</latexit>

⌘mech
e

<latexit sha1_base64="vxzGaZ0oaY0Hncgu1B/19SKleHs="></latexit>

!g

<latexit sha1_base64="acyNx0s0exolf4zTgGjG2dQ25LM="></latexit>

⌘gmech

<latexit sha1_base64="viZ04jVlZAtYbNxlWRGNa/VmRyI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5KIoseiF48V7Ac0MWy2k3bpbhJ2N0qJ/SlePCji1V/izX/jts1BWx8MPN6bYWZemHKmtON8W6WV1bX1jfJmZWt7Z3fPru63VZJJCi2a8ER2Q6KAsxhammkO3VQCESGHTji6nvqdB5CKJfGdHqfgCzKIWcQo0UYK7KoHmtwPgtyTAgugw0lg15y6MwNeJm5BaqhAM7C/vH5CMwGxppwo1XOdVPs5kZpRDpOKlylICR2RAfQMjYkA5eez0yf42Ch9HCXSVKzxTP09kROh1FiEplMQPVSL3lT8z+tlOrr0cxanmYaYzhdFGcc6wdMccJ9JoJqPDSFUMnMrpkMiCdUmrYoJwV18eZm0T+vuWf389qzWuCriKKNDdIROkIsuUAPdoCZqIYoe0TN6RW/Wk/VivVsf89aSVcwcoD+wPn8ASYqUBw==</latexit>

!p

<latexit sha1_base64="55Bql7T1CgdCAQYb2SOS6EfRdEc=">AAAB73icdVDJSgNBEO1xjXGLevTSGARPYSYkmGPQi8cIZoFkCD2dmqRJL2N3jxCG/IQXD4p49Xe8+Td2FsH1QcHjvSqq6kUJZ8b6/ru3srq2vrGZ28pv7+zu7RcODltGpZpCkyqudCciBjiT0LTMcugkGoiIOLSj8eXMb9+BNkzJGztJIBRkKFnMKLFO6vSUgCHpJ/1C0S/V/HJQqeLfJCj5cxTREo1+4a03UDQVIC3lxJhu4Cc2zIi2jHKY5nupgYTQMRlC11FJBJgwm987xadOGeBYaVfS4rn6dSIjwpiJiFynIHZkfnoz8S+vm9q4FmZMJqkFSReL4pRjq/DseTxgGqjlE0cI1czdiumIaEKtiyjvQvj8FP9PWuVSUClVryvF+sUyjhw6RifoDAXoHNXRFWqgJqKIo3v0iJ68W+/Be/ZeFq0r3nLmCH2D9/oBcoaQQg==</latexit>

!0 !1

<latexit sha1_base64="Qxn0pN17ntnksGcBAgw8Vp20ZCk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmIckS5idzCZD5rHMzAphyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyc99pSgQ9wPUL9c8av+HGiVBDmpQI5Gv/zVGyiSCiot4diYbuAnNsywtoxwOi31UkMTTMZ4SLuOSiyoCbP5wVN05pQBipV2JS2aq78nMiyMmYjIdQpsR2bZm4n/ed3UxtdhxmSSWirJYlGccmQVmn2PBkxTYvnEEUw0c7ciMsIaE+syKrkQguWXV0nrohrUqpf3tUr9Jo+jCCdwCucQwBXU4Q4a0AQCAp7hFd487b14797HorXg5TPH8Afe5w8UlY/x</latexit>
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Mechanical coupling to EM:
✓
@2
t +

!1

Q
@t + !2

1

◆
e1 = �!2

1e0

R
�V d3x (E0 ·E⇤

1 � (!0/!1)B0 ·B⇤
1)R

V0
d3x|E1|

2
+O(h2)

<latexit sha1_base64="iLtas7RQBrOvcX2+jhmOQmu3Zbc="></latexit>

E0

<latexit sha1_base64="jMyHraqPPxssNa3HWFcNHC+pHa4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRBI8V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNtze+WKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt559eL+vFK7zuMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w+/A410</latexit>

E1

<latexit sha1_base64="tZv7XalW7Z3iPmpmszeviCmNF6o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRBI8V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNvzeuWKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt559eL+vFK7zuMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ah411</latexit>

drive

<latexit sha1_base64="eiiwnOgOJrtOEijK1ZQaddbwuzU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSRF0WPRi8cKpi20oWw2k3bpZhN2N4US+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IOVMacf5tkobm1vbO+Xdyt7+weFR9fikrZJMUvRowhPZDYhCzgR6mmmO3VQiiQOOnWB8P/c7E5SKJeJJT1P0YzIULGKUaCN5oWQTHFRrTt1ZwF4nbkFqUKA1qH71w4RmMQpNOVGq5zqp9nMiNaMcZ5V+pjAldEyG2DNUkBiVny+OndkXRgntKJGmhLYX6u+JnMRKTePAdMZEj9SqNxf/83qZjm79nIk00yjoclGUcVsn9vxzO2QSqeZTQwiVzNxq0xGRhGqTT8WE4K6+vE7ajbp7Vb9+bNSad0UcZTiDc7gEF26gCQ/QAg8oMHiGV3izhPVivVsfy9aSVcycwh9Ynz/5sI7M</latexit>

readout

<latexit sha1_base64="BI+SalHtPem58yRTjqgoCwoYl0w=">AAAB7nicbVDLSsNAFL3xWeur6tLNYBFclaQouiy6cVnBPqANZTKZtEMnkzBzI5TQj3DjQhG3fo87/8Zpm4W2Hhg4nHMuc+8JUikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3A2q4FIq3UKDk3VRzGgeSd4Lx3czvPHFtRKIecZJyP6ZDJSLBKFqpY6NhkuGgUnVr7hxklXgFqUKB5qDy1Q8TlsVcIZPUmJ7npujnVKNgkk/L/czwlLIxHfKepYrG3Pj5fN0pObdKSKJE26eQzNXfEzmNjZnEgU3GFEdm2ZuJ/3m9DKMbPxcqzZArtvgoyiTBhMxuJ6HQnKGcWEKZFnZXwkZUU4a2obItwVs+eZW06zXvsnb1UK82bos6SnAKZ3ABHlxDA+6hCS1gMIZneIU3J3VenHfnYxFdc4qZE/gD5/MHkoqPug==</latexit>

⌘mech
e

<latexit sha1_base64="vxzGaZ0oaY0Hncgu1B/19SKleHs="></latexit>

!g

<latexit sha1_base64="acyNx0s0exolf4zTgGjG2dQ25LM="></latexit>

⌘gmech

<latexit sha1_base64="viZ04jVlZAtYbNxlWRGNa/VmRyI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5KIoseiF48V7Ac0MWy2k3bpbhJ2N0qJ/SlePCji1V/izX/jts1BWx8MPN6bYWZemHKmtON8W6WV1bX1jfJmZWt7Z3fPru63VZJJCi2a8ER2Q6KAsxhammkO3VQCESGHTji6nvqdB5CKJfGdHqfgCzKIWcQo0UYK7KoHmtwPgtyTAgugw0lg15y6MwNeJm5BaqhAM7C/vH5CMwGxppwo1XOdVPs5kZpRDpOKlylICR2RAfQMjYkA5eez0yf42Ch9HCXSVKzxTP09kROh1FiEplMQPVSL3lT8z+tlOrr0cxanmYaYzhdFGcc6wdMccJ9JoJqPDSFUMnMrpkMiCdUmrYoJwV18eZm0T+vuWf389qzWuCriKKNDdIROkIsuUAPdoCZqIYoe0TN6RW/Wk/VivVsf89aSVcwcoD+wPn8ASYqUBw==</latexit>

!p

<latexit sha1_base64="55Bql7T1CgdCAQYb2SOS6EfRdEc=">AAAB73icdVDJSgNBEO1xjXGLevTSGARPYSYkmGPQi8cIZoFkCD2dmqRJL2N3jxCG/IQXD4p49Xe8+Td2FsH1QcHjvSqq6kUJZ8b6/ru3srq2vrGZ28pv7+zu7RcODltGpZpCkyqudCciBjiT0LTMcugkGoiIOLSj8eXMb9+BNkzJGztJIBRkKFnMKLFO6vSUgCHpJ/1C0S/V/HJQqeLfJCj5cxTREo1+4a03UDQVIC3lxJhu4Cc2zIi2jHKY5nupgYTQMRlC11FJBJgwm987xadOGeBYaVfS4rn6dSIjwpiJiFynIHZkfnoz8S+vm9q4FmZMJqkFSReL4pRjq/DseTxgGqjlE0cI1czdiumIaEKtiyjvQvj8FP9PWuVSUClVryvF+sUyjhw6RifoDAXoHNXRFWqgJqKIo3v0iJ68W+/Be/ZeFq0r3nLmCH2D9/oBcoaQQg==</latexit>

!0 !1

<latexit sha1_base64="Qxn0pN17ntnksGcBAgw8Vp20ZCk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmIckS5idzCZD5rHMzAphyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyc99pSgQ9wPUL9c8av+HGiVBDmpQI5Gv/zVGyiSCiot4diYbuAnNsywtoxwOi31UkMTTMZ4SLuOSiyoCbP5wVN05pQBipV2JS2aq78nMiyMmYjIdQpsR2bZm4n/ed3UxtdhxmSSWirJYlGccmQVmn2PBkxTYvnEEUw0c7ciMsIaE+syKrkQguWXV0nrohrUqpf3tUr9Jo+jCCdwCucQwBXU4Q4a0AQCAp7hFd487b14797HorXg5TPH8Afe5w8UlY/x</latexit>

⌘EM
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⇣
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<latexit sha1_base64="dmLGRZueZTMaaNV6XAG3mFGyP58="></latexit>
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Mechanical coupling to EM:

Integral over deformation to cavity volume
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<latexit sha1_base64="iLtas7RQBrOvcX2+jhmOQmu3Zbc="></latexit>

E0

<latexit sha1_base64="jMyHraqPPxssNa3HWFcNHC+pHa4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRBI8V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNtze+WKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt559eL+vFK7zuMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w+/A410</latexit>

E1

<latexit sha1_base64="tZv7XalW7Z3iPmpmszeviCmNF6o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRBI8V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNvzeuWKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt559eL+vFK7zuMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ah411</latexit>

drive

<latexit sha1_base64="eiiwnOgOJrtOEijK1ZQaddbwuzU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSRF0WPRi8cKpi20oWw2k3bpZhN2N4US+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IOVMacf5tkobm1vbO+Xdyt7+weFR9fikrZJMUvRowhPZDYhCzgR6mmmO3VQiiQOOnWB8P/c7E5SKJeJJT1P0YzIULGKUaCN5oWQTHFRrTt1ZwF4nbkFqUKA1qH71w4RmMQpNOVGq5zqp9nMiNaMcZ5V+pjAldEyG2DNUkBiVny+OndkXRgntKJGmhLYX6u+JnMRKTePAdMZEj9SqNxf/83qZjm79nIk00yjoclGUcVsn9vxzO2QSqeZTQwiVzNxq0xGRhGqTT8WE4K6+vE7ajbp7Vb9+bNSad0UcZTiDc7gEF26gCQ/QAg8oMHiGV3izhPVivVsfy9aSVcycwh9Ynz/5sI7M</latexit>

readout

<latexit sha1_base64="BI+SalHtPem58yRTjqgoCwoYl0w=">AAAB7nicbVDLSsNAFL3xWeur6tLNYBFclaQouiy6cVnBPqANZTKZtEMnkzBzI5TQj3DjQhG3fo87/8Zpm4W2Hhg4nHMuc+8JUikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3A2q4FIq3UKDk3VRzGgeSd4Lx3czvPHFtRKIecZJyP6ZDJSLBKFqpY6NhkuGgUnVr7hxklXgFqUKB5qDy1Q8TlsVcIZPUmJ7npujnVKNgkk/L/czwlLIxHfKepYrG3Pj5fN0pObdKSKJE26eQzNXfEzmNjZnEgU3GFEdm2ZuJ/3m9DKMbPxcqzZArtvgoyiTBhMxuJ6HQnKGcWEKZFnZXwkZUU4a2obItwVs+eZW06zXvsnb1UK82bos6SnAKZ3ABHlxDA+6hCS1gMIZneIU3J3VenHfnYxFdc4qZE/gD5/MHkoqPug==</latexit>

⌘mech
e

<latexit sha1_base64="vxzGaZ0oaY0Hncgu1B/19SKleHs="></latexit>

!g

<latexit sha1_base64="acyNx0s0exolf4zTgGjG2dQ25LM="></latexit>

⌘gmech

<latexit sha1_base64="viZ04jVlZAtYbNxlWRGNa/VmRyI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5KIoseiF48V7Ac0MWy2k3bpbhJ2N0qJ/SlePCji1V/izX/jts1BWx8MPN6bYWZemHKmtON8W6WV1bX1jfJmZWt7Z3fPru63VZJJCi2a8ER2Q6KAsxhammkO3VQCESGHTji6nvqdB5CKJfGdHqfgCzKIWcQo0UYK7KoHmtwPgtyTAgugw0lg15y6MwNeJm5BaqhAM7C/vH5CMwGxppwo1XOdVPs5kZpRDpOKlylICR2RAfQMjYkA5eez0yf42Ch9HCXSVKzxTP09kROh1FiEplMQPVSL3lT8z+tlOrr0cxanmYaYzhdFGcc6wdMccJ9JoJqPDSFUMnMrpkMiCdUmrYoJwV18eZm0T+vuWf389qzWuCriKKNDdIROkIsuUAPdoCZqIYoe0TN6RW/Wk/VivVsf89aSVcwcoD+wPn8ASYqUBw==</latexit>

!p

<latexit sha1_base64="55Bql7T1CgdCAQYb2SOS6EfRdEc=">AAAB73icdVDJSgNBEO1xjXGLevTSGARPYSYkmGPQi8cIZoFkCD2dmqRJL2N3jxCG/IQXD4p49Xe8+Td2FsH1QcHjvSqq6kUJZ8b6/ru3srq2vrGZ28pv7+zu7RcODltGpZpCkyqudCciBjiT0LTMcugkGoiIOLSj8eXMb9+BNkzJGztJIBRkKFnMKLFO6vSUgCHpJ/1C0S/V/HJQqeLfJCj5cxTREo1+4a03UDQVIC3lxJhu4Cc2zIi2jHKY5nupgYTQMRlC11FJBJgwm987xadOGeBYaVfS4rn6dSIjwpiJiFynIHZkfnoz8S+vm9q4FmZMJqkFSReL4pRjq/DseTxgGqjlE0cI1czdiumIaEKtiyjvQvj8FP9PWuVSUClVryvF+sUyjhw6RifoDAXoHNXRFWqgJqKIo3v0iJ68W+/Be/ZeFq0r3nLmCH2D9/oBcoaQQg==</latexit>

!0 !1

<latexit sha1_base64="Qxn0pN17ntnksGcBAgw8Vp20ZCk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKexKRI9BLx4jmIckS5idzCZD5rHMzAphyVd48aCIVz/Hm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+nfntJ6oNU/LBThIaCjyULGYEWyc99pSgQ9wPUL9c8av+HGiVBDmpQI5Gv/zVGyiSCiot4diYbuAnNsywtoxwOi31UkMTTMZ4SLuOSiyoCbP5wVN05pQBipV2JS2aq78nMiyMmYjIdQpsR2bZm4n/ed3UxtdhxmSSWirJYlGccmQVmn2PBkxTYvnEEUw0c7ciMsIaE+syKrkQguWXV0nrohrUqpf3tUr9Jo+jCCdwCucQwBXU4Q4a0AQCAp7hFd487b14797HorXg5TPH8Afe5w8UlY/x</latexit>

⌘EM
mech =
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⇣
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<latexit sha1_base64="dmLGRZueZTMaaNV6XAG3mFGyP58="></latexit>
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Power in a heterodyne setup from monochromatic source
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<latexit sha1_base64="wk6xqe4Ds1sD9QUz7RFZZTIjmYw="></latexit>

E0

<latexit sha1_base64="jMyHraqPPxssNa3HWFcNHC+pHa4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRBI8V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNtze+WKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt559eL+vFK7zuMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w+/A410</latexit>

E1

<latexit sha1_base64="tZv7XalW7Z3iPmpmszeviCmNF6o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WNRBI8V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH/Q1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNvzeuWKW3VnIMvEy0kFctR75a9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NTJ+TEKn0SxsqWNGSm/p7IaKT1OApsZ0TNUC96U/E/r5Oa8MrPuExSg5LNF4WpICYm079JnytkRowtoUxxeythQ6ooMzadkg3BW3x5mTTPqt559eL+vFK7zuMowhEcwyl4cAk1uIM6NIDBAJ7hFd4c4bw4787HvLXg5DOH8AfO5w/Ah411</latexit>

drive

<latexit sha1_base64="eiiwnOgOJrtOEijK1ZQaddbwuzU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSRF0WPRi8cKpi20oWw2k3bpZhN2N4US+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IOVMacf5tkobm1vbO+Xdyt7+weFR9fikrZJMUvRowhPZDYhCzgR6mmmO3VQiiQOOnWB8P/c7E5SKJeJJT1P0YzIULGKUaCN5oWQTHFRrTt1ZwF4nbkFqUKA1qH71w4RmMQpNOVGq5zqp9nMiNaMcZ5V+pjAldEyG2DNUkBiVny+OndkXRgntKJGmhLYX6u+JnMRKTePAdMZEj9SqNxf/83qZjm79nIk00yjoclGUcVsn9vxzO2QSqeZTQwiVzNxq0xGRhGqTT8WE4K6+vE7ajbp7Vb9+bNSad0UcZTiDc7gEF26gCQ/QAg8oMHiGV3izhPVivVsfy9aSVcycwh9Ynz/5sI7M</latexit>

readout

<latexit sha1_base64="BI+SalHtPem58yRTjqgoCwoYl0w=">AAAB7nicbVDLSsNAFL3xWeur6tLNYBFclaQouiy6cVnBPqANZTKZtEMnkzBzI5TQj3DjQhG3fo87/8Zpm4W2Hhg4nHMuc+8JUikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3A2q4FIq3UKDk3VRzGgeSd4Lx3czvPHFtRKIecZJyP6ZDJSLBKFqpY6NhkuGgUnVr7hxklXgFqUKB5qDy1Q8TlsVcIZPUmJ7npujnVKNgkk/L/czwlLIxHfKepYrG3Pj5fN0pObdKSKJE26eQzNXfEzmNjZnEgU3GFEdm2ZuJ/3m9DKMbPxcqzZArtvgoyiTBhMxuJ6HQnKGcWEKZFnZXwkZUU4a2obItwVs+eZW06zXvsnb1UK82bos6SnAKZ3ABHlxDA+6hCS1gMIZneIU3J3VenHfnYxFdc4qZE/gD5/MHkoqPug==</latexit>

⌘mech
e

<latexit sha1_base64="vxzGaZ0oaY0Hncgu1B/19SKleHs="></latexit>

!g

<latexit sha1_base64="acyNx0s0exolf4zTgGjG2dQ25LM="></latexit>

⌘gmech

<latexit sha1_base64="viZ04jVlZAtYbNxlWRGNa/VmRyI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCp5KIoseiF48V7Ac0MWy2k3bpbhJ2N0qJ/SlePCji1V/izX/jts1BWx8MPN6bYWZemHKmtON8W6WV1bX1jfJmZWt7Z3fPru63VZJJCi2a8ER2Q6KAsxhammkO3VQCESGHTji6nvqdB5CKJfGdHqfgCzKIWcQo0UYK7KoHmtwPgtyTAgugw0lg15y6MwNeJm5BaqhAM7C/vH5CMwGxppwo1XOdVPs5kZpRDpOKlylICR2RAfQMjYkA5eez0yf42Ch9HCXSVKzxTP09kROh1FiEplMQPVSL3lT8z+tlOrr0cxanmYaYzhdFGcc6wdMccJ9JoJqPDSFUMnMrpkMiCdUmrYoJwV18eZm0T+vuWf389qzWuCriKKNDdIROkIsuUAPdoCZqIYoe0TN6RW/Wk/VivVsf89aSVcwcoD+wPn8ASYqUBw==</latexit>

!p

<latexit sha1_base64="55Bql7T1CgdCAQYb2SOS6EfRdEc=">AAAB73icdVDJSgNBEO1xjXGLevTSGARPYSYkmGPQi8cIZoFkCD2dmqRJL2N3jxCG/IQXD4p49Xe8+Td2FsH1QcHjvSqq6kUJZ8b6/ru3srq2vrGZ28pv7+zu7RcODltGpZpCkyqudCciBjiT0LTMcugkGoiIOLSj8eXMb9+BNkzJGztJIBRkKFnMKLFO6vSUgCHpJ/1C0S/V/HJQqeLfJCj5cxTREo1+4a03UDQVIC3lxJhu4Cc2zIi2jHKY5nupgYTQMRlC11FJBJgwm987xadOGeBYaVfS4rn6dSIjwpiJiFynIHZkfnoz8S+vm9q4FmZMJqkFSReL4pRjq/DseTxgGqjlE0cI1czdiumIaEKtiyjvQvj8FP9PWuVSUClVryvF+sUyjhw6RifoDAXoHNXRFWqgJqKIo3v0iJ68W+/Be/ZeFq0r3nLmCH2D9/oBcoaQQg==</latexit>
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Noise in MAGO 2.0
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MAGO 2.0 sensitivity to coherent GWs
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From Proposal to Practice
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Ongoing collaboration between INFN/DESY/FNAL

https://arxiv.org/abs/2411.18346
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Characterising the Prototype
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Conclusion
MAGO operates in: 

•Low-frequency regime:  — use PDF and 
account for current & boundary changes

1/L ≫ ωg

Renewed collaboration between INFN/DESY/
FNAL

First data expected in 2025


