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GP2 Apparatus

Side 1.6m
Ring cavity Q 5⇥ 1011

Diagonal cavity Q 109

Orientation Max Signal
Sagnac frequency 184Hz

3 mono-axial PZT
1 tri-axial PZT
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Geometry Problem

fS = 4A
P� n̂ ·�!⌦
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Santagata R. et al. Class. Quant. Grav. 32, (2015) 
RLGs are sensitive to scale factor variation
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Control Idea

Final Goal: maximize and lock the scale factor

Perimeter control 
via self beat note

Diagonal control 
via external reference



Umberto Giacomelli

Our Recipe

II steps lock system

Bring the perimeter to an ideal value 
Rough stage

Lock the diagonal length 
Fine stage
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Diagonal Control

Laser PZT

P
D

Feedback loop

Laser must be stable in wavelength

MOD

Modulation Correction Error signal
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First Results of diagonal lock
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First Results of diagonal lock

Locking diagonals increase duty cycle up to 99.5% 

Overall noise reduced of a factor 1.4 (during the night)
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Diagonal length

Laser PZT

P
D

Feedback loop

MOD

VCOFSR

Modulation Correction Error signal
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Measure of length
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14 h of simultaneous length measure

D1=2261.55154(9) mm D2=2262.76985(8) mm
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Measure of length

Umberto Giacomelli
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Conclusions and prospective

✓Diagonal lock works 

✓Length measurement is useful to validate the control system 

✦Improve the lock system 

✦Improve on GP2
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Thanks for your attention 

Questions?
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Detailed scheme of diagonal length 

Laser AOM EOM
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⌃<latexit sha1_base64="ZL3uRd+1Um+v2GUoUQncmWkgz34=">AAAB+nicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaKCNoKIMgDymxovVlE045P3S3RopMfoIWKjpEy89Q8C/YxgUkTDWa2dXOjhcpaci2P62V1bX1jc3SVnl7Z3dvv3Jw2DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXmV+9wG1kWFwR7MIXR8mgRxLAZRKvdrgVk58qA0rVbtu5+DLxClIlRVoDStfg1EoYh8DEgqM6Tt2RG4CmqRQOC8PYoMRiClMsJ/SAHw0bpLnnfPT2ACFPELNpeK5iL83EvCNmfleOukD3ZtFLxP/8/oxjS/cRAZRTBiI7BBJhfkhI7RMi0A+khqJIEuOXAZcgAYi1JKDEKkYp82U0z6cxe+XSadRd+y6c9OoNi+LZkrsmJ2wM+awc9Zk16zF2kwwxZ7YM3uxHq1X6816/xldsYqdI/YH1sc33OKT4g==</latexit><latexit sha1_base64="ZL3uRd+1Um+v2GUoUQncmWkgz34=">AAAB+nicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaKCNoKIMgDymxovVlE045P3S3RopMfoIWKjpEy89Q8C/YxgUkTDWa2dXOjhcpaci2P62V1bX1jc3SVnl7Z3dvv3Jw2DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXmV+9wG1kWFwR7MIXR8mgRxLAZRKvdrgVk58qA0rVbtu5+DLxClIlRVoDStfg1EoYh8DEgqM6Tt2RG4CmqRQOC8PYoMRiClMsJ/SAHw0bpLnnfPT2ACFPELNpeK5iL83EvCNmfleOukD3ZtFLxP/8/oxjS/cRAZRTBiI7BBJhfkhI7RMi0A+khqJIEuOXAZcgAYi1JKDEKkYp82U0z6cxe+XSadRd+y6c9OoNi+LZkrsmJ2wM+awc9Zk16zF2kwwxZ7YM3uxHq1X6816/xldsYqdI/YH1sc33OKT4g==</latexit><latexit sha1_base64="ZL3uRd+1Um+v2GUoUQncmWkgz34=">AAAB+nicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaKCNoKIMgDymxovVlE045P3S3RopMfoIWKjpEy89Q8C/YxgUkTDWa2dXOjhcpaci2P62V1bX1jc3SVnl7Z3dvv3Jw2DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXmV+9wG1kWFwR7MIXR8mgRxLAZRKvdrgVk58qA0rVbtu5+DLxClIlRVoDStfg1EoYh8DEgqM6Tt2RG4CmqRQOC8PYoMRiClMsJ/SAHw0bpLnnfPT2ACFPELNpeK5iL83EvCNmfleOukD3ZtFLxP/8/oxjS/cRAZRTBiI7BBJhfkhI7RMi0A+khqJIEuOXAZcgAYi1JKDEKkYp82U0z6cxe+XSadRd+y6c9OoNi+LZkrsmJ2wM+awc9Zk16zF2kwwxZ7YM3uxHq1X6816/xldsYqdI/YH1sc33OKT4g==</latexit><latexit sha1_base64="ZL3uRd+1Um+v2GUoUQncmWkgz34=">AAAB+nicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaKCNoKIMgDymxovVlE045P3S3RopMfoIWKjpEy89Q8C/YxgUkTDWa2dXOjhcpaci2P62V1bX1jc3SVnl7Z3dvv3Jw2DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXmV+9wG1kWFwR7MIXR8mgRxLAZRKvdrgVk58qA0rVbtu5+DLxClIlRVoDStfg1EoYh8DEgqM6Tt2RG4CmqRQOC8PYoMRiClMsJ/SAHw0bpLnnfPT2ACFPELNpeK5iL83EvCNmfleOukD3ZtFLxP/8/oxjS/cRAZRTBiI7BBJhfkhI7RMi0A+khqJIEuOXAZcgAYi1JKDEKkYp82U0z6cxe+XSadRd+y6c9OoNi+LZkrsmJ2wM+awc9Zk16zF2kwwxZ7YM3uxHq1X6816/xldsYqdI/YH1sc33OKT4g==</latexit>

E0ei!0t
<latexit sha1_base64="e00fG2qftNSccRqUL0ncteIOSek=">AAACB3icbVC7TsNAEDzzDOEVSElzIkGiiuw0UEYgJMogkYeUBGt92YRTzg/drZEiKx/AV9BCRYdo+QwK/gXHuICEqUYzu9rZ8SIlDdn2p7Wyura+sVnYKm7v7O7tlw4O2yaMtcCWCFWoux4YVDLAFklS2I00gu8p7HiTy7nfeUBtZBjc0jTCgQ/jQI6kAEolt1SuXrk23iWyH/o4BtemWdUtVeyanYEvEycnFZaj6Za++sNQxD4GJBQY03PsiAYJaJJC4azYjw1GICYwxl5KA/DRDJIs/IyfxAYo5BFqLhXPRPy9kYBvzNT30kkf6N4senPxP68X0+h8kMggigkDMT9EUmF2yAgt01aQD6VGIpgnRy4DLkADEWrJQYhUjNOaimkfzuL3y6Rdrzl2zbmpVxoXeTMFdsSO2Slz2BlrsGvWZC0m2JQ9sWf2Yj1ar9ab9f4zumLlO2X2B9bHN3jcmJQ=</latexit><latexit sha1_base64="e00fG2qftNSccRqUL0ncteIOSek=">AAACB3icbVC7TsNAEDzzDOEVSElzIkGiiuw0UEYgJMogkYeUBGt92YRTzg/drZEiKx/AV9BCRYdo+QwK/gXHuICEqUYzu9rZ8SIlDdn2p7Wyura+sVnYKm7v7O7tlw4O2yaMtcCWCFWoux4YVDLAFklS2I00gu8p7HiTy7nfeUBtZBjc0jTCgQ/jQI6kAEolt1SuXrk23iWyH/o4BtemWdUtVeyanYEvEycnFZaj6Za++sNQxD4GJBQY03PsiAYJaJJC4azYjw1GICYwxl5KA/DRDJIs/IyfxAYo5BFqLhXPRPy9kYBvzNT30kkf6N4senPxP68X0+h8kMggigkDMT9EUmF2yAgt01aQD6VGIpgnRy4DLkADEWrJQYhUjNOaimkfzuL3y6Rdrzl2zbmpVxoXeTMFdsSO2Slz2BlrsGvWZC0m2JQ9sWf2Yj1ar9ab9f4zumLlO2X2B9bHN3jcmJQ=</latexit><latexit sha1_base64="e00fG2qftNSccRqUL0ncteIOSek=">AAACB3icbVC7TsNAEDzzDOEVSElzIkGiiuw0UEYgJMogkYeUBGt92YRTzg/drZEiKx/AV9BCRYdo+QwK/gXHuICEqUYzu9rZ8SIlDdn2p7Wyura+sVnYKm7v7O7tlw4O2yaMtcCWCFWoux4YVDLAFklS2I00gu8p7HiTy7nfeUBtZBjc0jTCgQ/jQI6kAEolt1SuXrk23iWyH/o4BtemWdUtVeyanYEvEycnFZaj6Za++sNQxD4GJBQY03PsiAYJaJJC4azYjw1GICYwxl5KA/DRDJIs/IyfxAYo5BFqLhXPRPy9kYBvzNT30kkf6N4senPxP68X0+h8kMggigkDMT9EUmF2yAgt01aQD6VGIpgnRy4DLkADEWrJQYhUjNOaimkfzuL3y6Rdrzl2zbmpVxoXeTMFdsSO2Slz2BlrsGvWZC0m2JQ9sWf2Yj1ar9ab9f4zumLlO2X2B9bHN3jcmJQ=</latexit><latexit sha1_base64="e00fG2qftNSccRqUL0ncteIOSek=">AAACB3icbVC7TsNAEDzzDOEVSElzIkGiiuw0UEYgJMogkYeUBGt92YRTzg/drZEiKx/AV9BCRYdo+QwK/gXHuICEqUYzu9rZ8SIlDdn2p7Wyura+sVnYKm7v7O7tlw4O2yaMtcCWCFWoux4YVDLAFklS2I00gu8p7HiTy7nfeUBtZBjc0jTCgQ/jQI6kAEolt1SuXrk23iWyH/o4BtemWdUtVeyanYEvEycnFZaj6Za++sNQxD4GJBQY03PsiAYJaJJC4azYjw1GICYwxl5KA/DRDJIs/IyfxAYo5BFqLhXPRPy9kYBvzNT30kkf6N4senPxP68X0+h8kMggigkDMT9EUmF2yAgt01aQD6VGIpgnRy4DLkADEWrJQYhUjNOaimkfzuL3y6Rdrzl2zbmpVxoXeTMFdsSO2Slz2BlrsGvWZC0m2JQ9sWf2Yj1ar9ab9f4zumLlO2X2B9bHN3jcmJQ=</latexit>

⌃<latexit sha1_base64="ZL3uRd+1Um+v2GUoUQncmWkgz34=">AAAB+nicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaKCNoKIMgDymxovVlE045P3S3RopMfoIWKjpEy89Q8C/YxgUkTDWa2dXOjhcpaci2P62V1bX1jc3SVnl7Z3dvv3Jw2DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXmV+9wG1kWFwR7MIXR8mgRxLAZRKvdrgVk58qA0rVbtu5+DLxClIlRVoDStfg1EoYh8DEgqM6Tt2RG4CmqRQOC8PYoMRiClMsJ/SAHw0bpLnnfPT2ACFPELNpeK5iL83EvCNmfleOukD3ZtFLxP/8/oxjS/cRAZRTBiI7BBJhfkhI7RMi0A+khqJIEuOXAZcgAYi1JKDEKkYp82U0z6cxe+XSadRd+y6c9OoNi+LZkrsmJ2wM+awc9Zk16zF2kwwxZ7YM3uxHq1X6816/xldsYqdI/YH1sc33OKT4g==</latexit><latexit sha1_base64="ZL3uRd+1Um+v2GUoUQncmWkgz34=">AAAB+nicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaKCNoKIMgDymxovVlE045P3S3RopMfoIWKjpEy89Q8C/YxgUkTDWa2dXOjhcpaci2P62V1bX1jc3SVnl7Z3dvv3Jw2DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXmV+9wG1kWFwR7MIXR8mgRxLAZRKvdrgVk58qA0rVbtu5+DLxClIlRVoDStfg1EoYh8DEgqM6Tt2RG4CmqRQOC8PYoMRiClMsJ/SAHw0bpLnnfPT2ACFPELNpeK5iL83EvCNmfleOukD3ZtFLxP/8/oxjS/cRAZRTBiI7BBJhfkhI7RMi0A+khqJIEuOXAZcgAYi1JKDEKkYp82U0z6cxe+XSadRd+y6c9OoNi+LZkrsmJ2wM+awc9Zk16zF2kwwxZ7YM3uxHq1X6816/xldsYqdI/YH1sc33OKT4g==</latexit><latexit sha1_base64="ZL3uRd+1Um+v2GUoUQncmWkgz34=">AAAB+nicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaKCNoKIMgDymxovVlE045P3S3RopMfoIWKjpEy89Q8C/YxgUkTDWa2dXOjhcpaci2P62V1bX1jc3SVnl7Z3dvv3Jw2DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXmV+9wG1kWFwR7MIXR8mgRxLAZRKvdrgVk58qA0rVbtu5+DLxClIlRVoDStfg1EoYh8DEgqM6Tt2RG4CmqRQOC8PYoMRiClMsJ/SAHw0bpLnnfPT2ACFPELNpeK5iL83EvCNmfleOukD3ZtFLxP/8/oxjS/cRAZRTBiI7BBJhfkhI7RMi0A+khqJIEuOXAZcgAYi1JKDEKkYp82U0z6cxe+XSadRd+y6c9OoNi+LZkrsmJ2wM+awc9Zk16zF2kwwxZ7YM3uxHq1X6816/xldsYqdI/YH1sc33OKT4g==</latexit><latexit sha1_base64="ZL3uRd+1Um+v2GUoUQncmWkgz34=">AAAB+nicbVC7TsNAEDzzDOEVoKQ5kSBRRXYaKCNoKIMgDymxovVlE045P3S3RopMfoIWKjpEy89Q8C/YxgUkTDWa2dXOjhcpaci2P62V1bX1jc3SVnl7Z3dvv3Jw2DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXmV+9wG1kWFwR7MIXR8mgRxLAZRKvdrgVk58qA0rVbtu5+DLxClIlRVoDStfg1EoYh8DEgqM6Tt2RG4CmqRQOC8PYoMRiClMsJ/SAHw0bpLnnfPT2ACFPELNpeK5iL83EvCNmfleOukD3ZtFLxP/8/oxjS/cRAZRTBiI7BBJhfkhI7RMi0A+khqJIEuOXAZcgAYi1JKDEKkYp82U0z6cxe+XSadRd+y6c9OoNi+LZkrsmJ2wM+awc9Zk16zF2kwwxZ7YM3uxHq1X6816/xldsYqdI/YH1sc33OKT4g==</latexit>

Ein(t)
<latexit sha1_base64="Pk8penNKEiVY06xilrUTqq1baQk=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5kSCFJrLTQBmBkCiDRB6SY0Xnyyaccn7obo0UWRFfQQsVHaLlWyj4F87GBSRMNZrZ1c6OH0uh0bY/rZXVtfWNzdJWeXtnd2+/cnDY1VGiOHR4JCPV95kGKULooEAJ/VgBC3wJPX96lfm9B1BaROEdzmLwAjYJxVhwhkZya9fDVITzOp7VhpWq3bBz0GXiFKRKCrSHla/BKOJJACFyybR2HTtGL2UKBZcwLw8SDTHjUzYB19CQBaC9NI88p6eJZhjRGBQVkuYi/N5IWaD1LPDNZMDwXi96mfif5yY4vvDMT3GCEPLsEAoJ+SHNlTBdAB0JBYgsSw5UhJQzxRBBCco4N2JiyimbPpzF75dJt9lw7IZz26y2LotmSuSYnJA6ccg5aZEb0iYdwklEnsgzebEerVfrzXr/GV2xip0j8gfWxzfDrpTr</latexit><latexit sha1_base64="Pk8penNKEiVY06xilrUTqq1baQk=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5kSCFJrLTQBmBkCiDRB6SY0Xnyyaccn7obo0UWRFfQQsVHaLlWyj4F87GBSRMNZrZ1c6OH0uh0bY/rZXVtfWNzdJWeXtnd2+/cnDY1VGiOHR4JCPV95kGKULooEAJ/VgBC3wJPX96lfm9B1BaROEdzmLwAjYJxVhwhkZya9fDVITzOp7VhpWq3bBz0GXiFKRKCrSHla/BKOJJACFyybR2HTtGL2UKBZcwLw8SDTHjUzYB19CQBaC9NI88p6eJZhjRGBQVkuYi/N5IWaD1LPDNZMDwXi96mfif5yY4vvDMT3GCEPLsEAoJ+SHNlTBdAB0JBYgsSw5UhJQzxRBBCco4N2JiyimbPpzF75dJt9lw7IZz26y2LotmSuSYnJA6ccg5aZEb0iYdwklEnsgzebEerVfrzXr/GV2xip0j8gfWxzfDrpTr</latexit><latexit sha1_base64="Pk8penNKEiVY06xilrUTqq1baQk=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5kSCFJrLTQBmBkCiDRB6SY0Xnyyaccn7obo0UWRFfQQsVHaLlWyj4F87GBSRMNZrZ1c6OH0uh0bY/rZXVtfWNzdJWeXtnd2+/cnDY1VGiOHR4JCPV95kGKULooEAJ/VgBC3wJPX96lfm9B1BaROEdzmLwAjYJxVhwhkZya9fDVITzOp7VhpWq3bBz0GXiFKRKCrSHla/BKOJJACFyybR2HTtGL2UKBZcwLw8SDTHjUzYB19CQBaC9NI88p6eJZhjRGBQVkuYi/N5IWaD1LPDNZMDwXi96mfif5yY4vvDMT3GCEPLsEAoJ+SHNlTBdAB0JBYgsSw5UhJQzxRBBCco4N2JiyimbPpzF75dJt9lw7IZz26y2LotmSuSYnJA6ccg5aZEb0iYdwklEnsgzebEerVfrzXr/GV2xip0j8gfWxzfDrpTr</latexit><latexit sha1_base64="Pk8penNKEiVY06xilrUTqq1baQk=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5kSCFJrLTQBmBkCiDRB6SY0Xnyyaccn7obo0UWRFfQQsVHaLlWyj4F87GBSRMNZrZ1c6OH0uh0bY/rZXVtfWNzdJWeXtnd2+/cnDY1VGiOHR4JCPV95kGKULooEAJ/VgBC3wJPX96lfm9B1BaROEdzmLwAjYJxVhwhkZya9fDVITzOp7VhpWq3bBz0GXiFKRKCrSHla/BKOJJACFyybR2HTtGL2UKBZcwLw8SDTHjUzYB19CQBaC9NI88p6eJZhjRGBQVkuYi/N5IWaD1LPDNZMDwXi96mfif5yY4vvDMT3GCEPLsEAoJ+SHNlTBdAB0JBYgsSw5UhJQzxRBBCco4N2JiyimbPpzF75dJt9lw7IZz26y2LotmSuSYnJA6ccg5aZEb0iYdwklEnsgzebEerVfrzXr/GV2xip0j8gfWxzfDrpTr</latexit>

Zurich HF2LI 
LOCK-IN AMPLIFIER

mod OUT 1 
mod OUT 2

!A
<latexit sha1_base64="CzoCX293guR22aYcBPRbtUd54zo=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmI5hYkTsaLVEbS0zkI8KFzC0Dbtjbu+zOmRCCv8JWKztj63+x8L944BUKvurlvZnMmxfESlpy3U8nt7K6tr6R3yxsbe/s7hX3D5o2SozAhohUZNoBWFRSY4MkKWzHBiEMFLaC0dXMbz2gsTLStzSO0Q9hqOVACqBUuit3oxCH0Lso94olt+LOwZeJl5ESy1DvFb+6/UgkIWoSCqzteG5M/gQMSaFwWugmFmMQIxhiJ6UaQrT+ZJ54yk8SCxTxGA2Xis9F/L0xgdDacRikkyHQvV30ZuJ/Xiehwbk/kTpOCLWYHSKpcH7ICiPTKpD3pUEimCVHLjUXYIAIjeQgRComaTeFtA9v8ftl0qxWPLfi3VRLtcusmTw7YsfslHnsjNXYNauzBhNMsyf2zF6cR+fVeXPef0ZzTrZzyP7A+fgGTF+Urg==</latexit><latexit sha1_base64="CzoCX293guR22aYcBPRbtUd54zo=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmI5hYkTsaLVEbS0zkI8KFzC0Dbtjbu+zOmRCCv8JWKztj63+x8L944BUKvurlvZnMmxfESlpy3U8nt7K6tr6R3yxsbe/s7hX3D5o2SozAhohUZNoBWFRSY4MkKWzHBiEMFLaC0dXMbz2gsTLStzSO0Q9hqOVACqBUuit3oxCH0Lso94olt+LOwZeJl5ESy1DvFb+6/UgkIWoSCqzteG5M/gQMSaFwWugmFmMQIxhiJ6UaQrT+ZJ54yk8SCxTxGA2Xis9F/L0xgdDacRikkyHQvV30ZuJ/Xiehwbk/kTpOCLWYHSKpcH7ICiPTKpD3pUEimCVHLjUXYIAIjeQgRComaTeFtA9v8ftl0qxWPLfi3VRLtcusmTw7YsfslHnsjNXYNauzBhNMsyf2zF6cR+fVeXPef0ZzTrZzyP7A+fgGTF+Urg==</latexit><latexit sha1_base64="CzoCX293guR22aYcBPRbtUd54zo=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmI5hYkTsaLVEbS0zkI8KFzC0Dbtjbu+zOmRCCv8JWKztj63+x8L944BUKvurlvZnMmxfESlpy3U8nt7K6tr6R3yxsbe/s7hX3D5o2SozAhohUZNoBWFRSY4MkKWzHBiEMFLaC0dXMbz2gsTLStzSO0Q9hqOVACqBUuit3oxCH0Lso94olt+LOwZeJl5ESy1DvFb+6/UgkIWoSCqzteG5M/gQMSaFwWugmFmMQIxhiJ6UaQrT+ZJ54yk8SCxTxGA2Xis9F/L0xgdDacRikkyHQvV30ZuJ/Xiehwbk/kTpOCLWYHSKpcH7ICiPTKpD3pUEimCVHLjUXYIAIjeQgRComaTeFtA9v8ftl0qxWPLfi3VRLtcusmTw7YsfslHnsjNXYNauzBhNMsyf2zF6cR+fVeXPef0ZzTrZzyP7A+fgGTF+Urg==</latexit><latexit sha1_base64="CzoCX293guR22aYcBPRbtUd54zo=">AAAB/HicbVA9TwJBEN3DL8Qv1NJmI5hYkTsaLVEbS0zkI8KFzC0Dbtjbu+zOmRCCv8JWKztj63+x8L944BUKvurlvZnMmxfESlpy3U8nt7K6tr6R3yxsbe/s7hX3D5o2SozAhohUZNoBWFRSY4MkKWzHBiEMFLaC0dXMbz2gsTLStzSO0Q9hqOVACqBUuit3oxCH0Lso94olt+LOwZeJl5ESy1DvFb+6/UgkIWoSCqzteG5M/gQMSaFwWugmFmMQIxhiJ6UaQrT+ZJ54yk8SCxTxGA2Xis9F/L0xgdDacRikkyHQvV30ZuJ/Xiehwbk/kTpOCLWYHSKpcH7ICiPTKpD3pUEimCVHLjUXYIAIjeQgRComaTeFtA9v8ftl0qxWPLfi3VRLtcusmTw7YsfslHnsjNXYNauzBhNMsyf2zF6cR+fVeXPef0ZzTrZzyP7A+fgGTF+Urg==</latexit>

23.3MHz
<latexit sha1_base64="ly1GGnWQ6ixCcC48gjMFGClnlFg=">AAACBHicbVA9SwNBEJ3zM8avU0ubxSBYhbuk0EYM2qQRIpgoJCHsbSZxyd4Hu3OBeASs/BW2WtmJra2/wcL/4l200MRXPd6bYd48L1LSkON8WHPzC4tLy7mV/Ora+samvbXdMGGsBdZFqEJ97XGDSgZYJ0kKryON3PcUXnmDs8y/GqI2MgwuaRRh2+f9QPak4JRKHdsulYvlls/pRvvJefV23LELTtGZgM0S94cUTt7zx3cAUOvYn61uKGIfAxKKG9N0nYjaCdckhcJxvhUbjLgY8D42UxpwH007mSQfs/3YcApZhJpJxSYi/t5IuG/MyPfSySyjmfYy8T+vGVPvqJ3IIIoJA5EdIqlwcsgILdNKkHWlRiKeJUcmAya45kSoJeNCpGKcdpRP+3Cnv58ljVLRdYruhVOonMI3crALe3AALhxCBapQgzoIGMIDPMKTdW89Wy/W6/fonPWzswN/YL19AfeKmUs=</latexit><latexit sha1_base64="epxcbmYeyufhnnR8jKK/5Hwu2k0=">AAACBHicbVC7TgJBFJ3FF66vVUubicTEiuxCoY2RaENjgok8EiBkdrjghNlHZu6S4IbWr7AzWtkZW1s/wVj4L+4ChYKnOjnn3txzjxtKodG2v4zM0vLK6lp23dzY3NresXb3ajqIFIcqD2SgGi7TIIUPVRQooREqYJ4roe4OLlO/PgSlReDf4CiEtsf6vugJzjCROpZVKOaLLY/hrfLiq/LduGPl7Lw9AV0kzozkzj/Ms/Dx06x0rO9WN+CRBz5yybRuOnaI7ZgpFFzC2GxFGkLGB6wPzYT6zAPdjifJx/Qo0gwDGoKiQtKJCL83YuZpPfLcZDLNqOe9VPzPa0bYO23Hwg8jBJ+nh1BImBzSXImkEqBdoQCRpcmBCp9yphgiKEEZ54kYJR2ZSR/O/PeLpFbIO3beubZzpQsyRZYckENyTBxyQkqkTCqkSjgZkgfyRJ6Ne+PFeDXepqMZY7azT/7AeP8B+RWavw==</latexit><latexit sha1_base64="epxcbmYeyufhnnR8jKK/5Hwu2k0=">AAACBHicbVC7TgJBFJ3FF66vVUubicTEiuxCoY2RaENjgok8EiBkdrjghNlHZu6S4IbWr7AzWtkZW1s/wVj4L+4ChYKnOjnn3txzjxtKodG2v4zM0vLK6lp23dzY3NresXb3ajqIFIcqD2SgGi7TIIUPVRQooREqYJ4roe4OLlO/PgSlReDf4CiEtsf6vugJzjCROpZVKOaLLY/hrfLiq/LduGPl7Lw9AV0kzozkzj/Ms/Dx06x0rO9WN+CRBz5yybRuOnaI7ZgpFFzC2GxFGkLGB6wPzYT6zAPdjifJx/Qo0gwDGoKiQtKJCL83YuZpPfLcZDLNqOe9VPzPa0bYO23Hwg8jBJ+nh1BImBzSXImkEqBdoQCRpcmBCp9yphgiKEEZ54kYJR2ZSR/O/PeLpFbIO3beubZzpQsyRZYckENyTBxyQkqkTCqkSjgZkgfyRJ6Ne+PFeDXepqMZY7azT/7AeP8B+RWavw==</latexit><latexit sha1_base64="56L1EpwICdKpvS87owpHPab+0ns=">AAACBHicbVC7TsNAEDyHVwgvAyXNiQiJyrKTAsoImjRIQSIPKbGi82UTTjk/dLeOFKy0fAUtVHSIlv+g4F+wjQtImGo0s6udHS+SQqNtfxqltfWNza3ydmVnd2//wDw86ugwVhzaPJSh6nlMgxQBtFGghF6kgPmehK43vc787gyUFmFwh/MIXJ9NAjEWnGEqDU2zVrfqA5/hvfKTm+bDYmhWbcvOQVeJU5AqKdAaml+DUchjHwLkkmndd+wI3YQpFFzCojKINUSMT9kE+ikNmA/aTfLkC3oWa4YhjUBRIWkuwu+NhPlaz30vncwy6mUvE//z+jGOL91EBFGMEPDsEAoJ+SHNlUgrAToSChBZlhyoCChniiGCEpRxnopx2lEl7cNZ/n6VdGqWY1vOrV1tXBXNlMkJOSXnxCEXpEGapEXahJMZeSLP5MV4NF6NN+P9Z7RkFDvH5A+Mj290g5d+</latexit>

Ein(t) = E0 exp {i (!0t+ ↵ sin (!At) + � sin [(!B +� sin (!Ct)) t])}
<latexit sha1_base64="0gYnNWRcP23TuteRrjzwGBt53TU="></latexit><latexit sha1_base64="0gYnNWRcP23TuteRrjzwGBt53TU="></latexit><latexit sha1_base64="0gYnNWRcP23TuteRrjzwGBt53TU="></latexit><latexit sha1_base64="0gYnNWRcP23TuteRrjzwGBt53TU="></latexit>
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Full lock data
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Full free run data
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