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What is Lorentz violation?
Lorentz invariance: Experimental results do not depend on the orientation of the 

laboratory/system or its velocity through space

Consider operators 

O
µ⌫···

�  ̄�µ ,  ̄�µiD⌫ , · · ·
<latexit sha1_base64="Ep5PciBS3GMVoVB2DaitsFAjRQ4=">AAACZXicbVHLbhMxFPVMgYZAIS2IDQgsIiQWKJppVbXLCFh0RyuRtlKcRHecm8Sq7Rn5USmazpJ/6new67YbFvxEPUkXfeRKlo7PPdfHPs4KKaxLkqsoXnvy9Nl643nzxcuNV69bm1vHNveGY4/nMjenGViUQmPPCSfxtDAIKpN4kp39qPsn52isyPVvNy9woGCqxURwcIEatS6YAjfjIMtf1bBkyjPtGR/nzlaUWV9YdJRlYF hhBZuCUjAMIlpvv1E2swVwLLeVqlapxM9hOG6leGExarWTTrIo+hikt6Dd/XB59P/Px8vDUesvG+fcK9SOS7C2nyaFG5RgnOASqybzFoPJGUyxH6AGhXZQLlKq6JfAjOkkN2FpRxfs3YkSlLVzlQVlnYl92KvJVb2+d5P9QSl04R1qvjSaeEldTuvI6VgY5E7OAwBuRLgr5TMwwF34mGYIIX345MfgeLuT7nR2j9J29ztZVoO8J5/JV5KSPdIlB+SQ9Agn11Ej2oy2on/xRvw2freUxtHtzBtyr+JPNx90vZ0=</latexit>

Make coordinate scalars by contracting with objects possessing Lorentz indices!

E.g. 

       is a fixed background vector field filling 
the vacuum 

La � �aµ ̄�µ , [aµ] = [GeV]
<latexit sha1_base64="oOVQOU3JUJZoGvAq/fnhKR8zbLk="></latexit>

aµ
<latexit sha1_base64="Q8z0gfz3pWzMEfFr8oEl7dnjBDs=">AAAB+3icbVC7TsMwFHV4lpZHKCOLRUFiqhIQgrGChbFI9CE1UeQ4TmvVTiLbqaii/AoLAwixwg/wB2x8CMy4aQdoOdKVjs6519f3+AmjUlnWp7G0vLK6tl7aKFc2t7Z3zN1qW8apwKSFYxaLro8kYTQiLUUVI91EEMR9Rjr+8Grid0ZESBpHt2qcEJejfkRDipHSkmdWneKNTJAgz5Dn8DT3zJpVtwrARWLPSK1x+PX2Pqp8Nz 3zwwlinHISKcyQlD3bSpSbIaEoZiQvO6kkCcJD1Cc9TSPEiXSzYm8Oj7QSwDAWuiIFC/X3RIa4lGPu606O1EDOexPxP6+XqvDCzWiUpIpEeLooTBlUMZwEAQMqCFZsrAnCguq/QjxAAmGl4yrrEOz5kxdJ+6Run9bPbuxa4xJMUQL74AAcAxucgwa4Bk3QAhjcgXvwCJ6M3Hgwno2XaeuSMZvZA39gvP4AtpCZUA==</latexit>

aµ
<latexit sha1_base64="Q8z0gfz3pWzMEfFr8oEl7dnjBDs=">AAAB+3icbVC7TsMwFHV4lpZHKCOLRUFiqhIQgrGChbFI9CE1UeQ4TmvVTiLbqaii/AoLAwixwg/wB2x8CMy4aQdoOdKVjs6519f3+AmjUlnWp7G0vLK6tl7aKFc2t7Z3zN1qW8apwKSFYxaLro8kYTQiLUUVI91EEMR9Rjr+8Grid0ZESBpHt2qcEJejfkRDipHSkmdWneKNTJAgz5Dn8DT3zJpVtwrARWLPSK1x+PX2Pqp8Nz3zwwlinHISKcyQlD3bSpSbIaEoZiQvO6kkCcJD1Cc9TSPEiXSzYm8Oj7QSwDAWuiIFC/X3RIa4lGPu606O1EDOexPxP6+XqvDCzWiUpIpEeLooTBlUMZwEAQMqCFZsrAnCguq/QjxAAmGl4yrrEOz5kxdJ+6Run9bPbuxa4xJMUQL74AAcAxucgwa4Bk3QAhjcgXvwCJ6M3Hgwno2XaeuSMZvZA39gvP4AtpCZUA==</latexit>

LLI 6� O
µ⌫

<latexit sha1_base64="8p+LzW38jq3KCtTpXtrkauedrYc=">AAACIXicbVDLSgMxFM34tr6qLt0Ei+CqzPhAl6IbBUEF+4BOLZn0VkMzmSG5Ecswv+LGX3HjQhF34s+YPhBfBwKHc84l954olcKg7797Y+MTk1PTM7OFufmFxaXi8krVJFZzqPBEJroeMQNSKKigQAn1VAOLIwm1qHvU92u3oI1I1CX2UmjG7FqJjuAMndQq7ocxwxvOZHaat7IQ4Q6z05M8p6FKMDQ2NYD0K3OWX2VhbENl81ax5Jf9AehfEoxIiYxw3iq+he2E2xgUcsmMaQR+is2MaRRcQl4IrYGU8S67hoajisVgmtngwpxuOKVNO4l2TyEdqN8nMhYb04sjl+zvan57ffE/r2Gxs9/MhEotguLDjzpWUkxovy7aFho4yp4jjGvhdqX8hmnG0ZVacCUEv0/+S6pb5WC7vHuxUzo4HNUxQ9bIOtkkAdkjB+SYnJMK4eSePJJn8uI9eE/eq/c2jI55o5lV8gPexyeM6qWe</latexit>

LLV =
P
i
kiµ⌫···O

µ⌫···
i

<latexit sha1_base64="9f/PoxdW6zSarHubsyYudmM3k4o="></latexit>

Generic terms:

D. Colladay, V. A. Kostelecký, PRD 55, 
6760 (1997); PRD 58, 1166002 (1998) 

= EFT test framework = Standard-Model Extension (SME)

)
<latexit sha1_base64="hQ3NAvgUgTr/wai3MLewwM1w3Q8=">AAAB8nicbZDLSgMxFIYzXut4q7p0EyyCqzJTF7oRi25cVrEXaIeSSTNtaCYZkjNKGfoYblwo0q3v4d6N+Daml4W2/hD4+P9zyDknTAQ34HnfztLyyuraem7D3dza3tnN7+3XjEo1ZVWqhNKNkBgmuGRV4CBYI9GMxKFg9bB/Pc7rD0wbruQ9DBIWxKQrecQpAWs1W3e82wOitXps5wte0ZsIL4I/g8Llh3uRjL7cSjv/2eoomsZMAhXEmKbvJRBkRAOngg3dVmpYQmifdFnToiQxM0E2GXmIj63TwZHS9knAE/d3R0ZiYwZxaCtjAj0zn43N/7JmCtF5kHGZpMAknX4UpQKDwuP9cYdrRkEMLBCquZ0V0x7RhIK9kmuP4M+vvAi1UtE/LZZu/UL5Ck2VQ4foCJ0gH52hMrpBFVRFFCn0hF7QqwPOs/PmjKalS86s5wD9kfP+A/JAlK8=</latexit>



What is Lorentz violation?

An observer Lorentz transformation is a coordinate transformation

What effects are induced by         ?La
<latexit sha1_base64="B5TJmSuYppbFFWp+nnwlqhGmNSg=">AAACBXicbVC9S8NAHL3Ur1q/ooKLDsEiOJVEER1LXRwcWrAf0IRwuVzao5dLuLsIJWRx8V9x6aCIq4t/gZuLf4uXtIO2Pjh4vPf7uufFlAhpml9aaWl5ZXWtvF7Z2Nza3tF39zoiSjjCbRTRiPc8KDAlDLclkRT3Yo5h6FHc9UbXud+9x1yQiN3JcYydEA4YCQiCUkmufmSHUA4RpOlt5qZ2MTDl2M9SmGWuXjVrZgFjkVgzUq0ftL7JpPHRdPVP249QEmImEYVC9C0zlk4KuSSI4qxiJwLHEI3gAPcVZTDEwkmLpZlxohTfCCKuHpNGof7uSGEoxDj0VGV+s5j3cvE/r5/I4MpJCYsTiRmaLgoSasjIyCMxfMIxknSsCEScqFsNNIQcIqmCq6gQrPkvL5LOWc06r120rGq9AaYog0NwDE6BBS5BHdyAJmgDBB7AE3gGL9qjNtFetbdpaUmb9eyDP9DefwAB1J1A</latexit>



What is Lorentz violation?

An observer Lorentz transformation is a coordinate transformation

What effects are induced by         ?La
<latexit sha1_base64="B5TJmSuYppbFFWp+nnwlqhGmNSg=">AAACBXicbVC9S8NAHL3Ur1q/ooKLDsEiOJVEER1LXRwcWrAf0IRwuVzao5dLuLsIJWRx8V9x6aCIq4t/gZuLf4uXtIO2Pjh4vPf7uufFlAhpml9aaWl5ZXWtvF7Z2Nza3tF39zoiSjjCbRTRiPc8KDAlDLclkRT3Yo5h6FHc9UbXud+9x1yQiN3JcYydEA4YCQiCUkmufmSHUA4RpOlt5qZ2MTDl2M9SmGWuXjVrZgFjkVgzUq0ftL7JpPHRdPVP249QEmImEYVC9C0zlk4KuSSI4qxiJwLHEI3gAPcVZTDEwkmLpZlxohTfCCKuHpNGof7uSGEoxDj0VGV+s5j3cvE/r5/I4MpJCYsTiRmaLgoSasjIyCMxfMIxknSsCEScqFsNNIQcIqmCq6gQrPkvL5LOWc06r120rGq9AaYog0NwDE6BBS5BHdyAJmgDBB7AE3gGL9qjNtFetbdpaUmb9eyDP9DefwAB1J1A</latexit>



What is Lorentz violation?

An observer Lorentz transformation is a coordinate transformation

 (x)
<latexit sha1_base64="Ac4XsOUBte2rBA4HyUhCFo9Mw+E=">AAAB7nicbZDLSsNAFIZPvNZ6q7p0M7QIFaEkdaHLoBuXFewFmlAm00k7dDIJMxMxhD6EIC4UcevzuOvbOL0stPWHgY//P4c55wQJZ0rb9sRaW9/Y3Nou7BR39/YPDktHxy0Vp5LQJol5LDsBVpQzQZuaaU47iaQ4CjhtB6Pbad5+pFKxWDzoLKF+hAeChYxgbay2lyhWfTrvlSp2zZ4JrYKzgIpb9i5eJm7W6JW+vX5M0ogKTThWquvYifZzLDUjnI6LXqpogskID2jXoMARVX4+G3eMzozTR2EszRMazdzfHTmOlMqiwFRGWA/VcjY1/8u6qQ6v/ZyJJNVUkPlHYcqRjtF0d9RnkhLNMwOYSGZmRWSIJSbaXKhojuAsr7wKrXrNuazV752KewNzFeAUylAFB67AhTtoQBMIjOAZ3uDdSqxX68P6nJeuWYueE/gj6+sH5b2SQQ==</latexit>

What effects are induced by         ?La
<latexit sha1_base64="B5TJmSuYppbFFWp+nnwlqhGmNSg=">AAACBXicbVC9S8NAHL3Ur1q/ooKLDsEiOJVEER1LXRwcWrAf0IRwuVzao5dLuLsIJWRx8V9x6aCIq4t/gZuLf4uXtIO2Pjh4vPf7uufFlAhpml9aaWl5ZXWtvF7Z2Nza3tF39zoiSjjCbRTRiPc8KDAlDLclkRT3Yo5h6FHc9UbXud+9x1yQiN3JcYydEA4YCQiCUkmufmSHUA4RpOlt5qZ2MTDl2M9SmGWuXjVrZgFjkVgzUq0ftL7JpPHRdPVP249QEmImEYVC9C0zlk4KuSSI4qxiJwLHEI3gAPcVZTDEwkmLpZlxohTfCCKuHpNGof7uSGEoxDj0VGV+s5j3cvE/r5/I4MpJCYsTiRmaLgoSasjIyCMxfMIxknSsCEScqFsNNIQcIqmCq6gQrPkvL5LOWc06r120rGq9AaYog0NwDE6BBS5BHdyAJmgDBB7AE3gGL9qjNtFetbdpaUmb9eyDP9DefwAB1J1A</latexit>

x
<latexit sha1_base64="9PtAB5AkcpCeQdJgVBQSwm1UaQI=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIUZRfQiBr14TMAskAyhp1OTtOlZ6O4RQ8gTePGgiFd9GO9exLexsxw08YeGj/+voqvKTwRX2nG+rczC4tLySnbVXlvf2NzKbe9UVZxKhhUWi1jWfapQ8AgrmmuB9UQiDX2BNb93NcprdygVj6Mb3U/QC2kn4gFnVBurfN/K5Z2CMxaZB3cK+YsP+zx5/7JLrdxnsx2zNMRIM0GVarhOor0BlZozgUO7mSpMKOvRDjYMRjRE5Q3Ggw7JgXHaJIileZEmY/d3x4CGSvVD31SGVHfVbDYy/8saqQ7OvAGPklRjxCYfBakgOiajrUmbS2Ra9A1QJrmZlbAulZRpcxvbHMGdXXkeqkcF97hwUnbzxUuYKAt7sA+H4MIpFOEaSlABBggP8ATP1q31aL1Yr5PSjDXt2YU/st5+AEhjkEE=</latexit>



What is Lorentz violation?

aµ
<latexit sha1_base64="c+HKNnUDrOKHk8oXDZQakzBOMw8=">AAAB/HicbVC7TsMwFHV4lpZHoCOLRUFiqpIywFjBwlgk+pCaKnIcp7VqJ5HtVIqi8CssDCDE2h/gD9j4EJhx0w7QcqQrHZ1zr6/v8WJGpbKsT2NtfWNza7u0U67s7u0fmIdHHRklApM2jlgkeh6ShNGQtBVVjPRiQRD3GOl645uZ350QIWkU3qs0JgOOhiENKEZKS65ZdYo3MkH8PEOuw5McumbNqlsF4CqxF6TWPP2avk8q3y3X/HD8CCechAozJGXftmI1yJBQFDOSl51EkhjhMRqSvqYh4kQOsmJxDs+04sMgErpCBQv190SGuJQp93QnR2okl72Z+J/XT1RwNchoGCeKhHi+KEgYVBGcJQF9KghWLNUEYUH1XyEeIYGw0nmVdQj28smrpNOo2xf1xp1da16DOUrgGJyAc2CDS9AEt6AF2gCDFDyCZ/BiPBhPxqvxNm9dMxYzVfAHxvQHEvKZdw==</latexit>

An observer Lorentz transformation is a coordinate transformation

 (x)
<latexit sha1_base64="Ac4XsOUBte2rBA4HyUhCFo9Mw+E=">AAAB7nicbZDLSsNAFIZPvNZ6q7p0M7QIFaEkdaHLoBuXFewFmlAm00k7dDIJMxMxhD6EIC4UcevzuOvbOL0stPWHgY//P4c55wQJZ0rb9sRaW9/Y3Nou7BR39/YPDktHxy0Vp5LQJol5LDsBVpQzQZuaaU47iaQ4CjhtB6Pbad5+pFKxWDzoLKF+hAeChYxgbay2lyhWfTrvlSp2zZ4JrYKzgIpb9i5eJm7W6JW+vX5M0ogKTThWquvYifZzLDUjnI6LXqpogskID2jXoMARVX4+G3eMzozTR2EszRMazdzfHTmOlMqiwFRGWA/VcjY1/8u6qQ6v/ZyJJNVUkPlHYcqRjtF0d9RnkhLNMwOYSGZmRWSIJSbaXKhojuAsr7wKrXrNuazV752KewNzFeAUylAFB67AhTtoQBMIjOAZ3uDdSqxX68P6nJeuWYueE/gj6+sH5b2SQQ==</latexit>

What effects are induced by         ?La
<latexit sha1_base64="B5TJmSuYppbFFWp+nnwlqhGmNSg=">AAACBXicbVC9S8NAHL3Ur1q/ooKLDsEiOJVEER1LXRwcWrAf0IRwuVzao5dLuLsIJWRx8V9x6aCIq4t/gZuLf4uXtIO2Pjh4vPf7uufFlAhpml9aaWl5ZXWtvF7Z2Nza3tF39zoiSjjCbRTRiPc8KDAlDLclkRT3Yo5h6FHc9UbXud+9x1yQiN3JcYydEA4YCQiCUkmufmSHUA4RpOlt5qZ2MTDl2M9SmGWuXjVrZgFjkVgzUq0ftL7JpPHRdPVP249QEmImEYVC9C0zlk4KuSSI4qxiJwLHEI3gAPcVZTDEwkmLpZlxohTfCCKuHpNGof7uSGEoxDj0VGV+s5j3cvE/r5/I4MpJCYsTiRmaLgoSasjIyCMxfMIxknSsCEScqFsNNIQcIqmCq6gQrPkvL5LOWc06r120rGq9AaYog0NwDE6BBS5BHdyAJmgDBB7AE3gGL9qjNtFetbdpaUmb9eyDP9DefwAB1J1A</latexit>

x
<latexit sha1_base64="9PtAB5AkcpCeQdJgVBQSwm1UaQI=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIUZRfQiBr14TMAskAyhp1OTtOlZ6O4RQ8gTePGgiFd9GO9exLexsxw08YeGj/+voqvKTwRX2nG+rczC4tLySnbVXlvf2NzKbe9UVZxKhhUWi1jWfapQ8AgrmmuB9UQiDX2BNb93NcprdygVj6Mb3U/QC2kn4gFnVBurfN/K5Z2CMxaZB3cK+YsP+zx5/7JLrdxnsx2zNMRIM0GVarhOor0BlZozgUO7mSpMKOvRDjYMRjRE5Q3Ggw7JgXHaJIileZEmY/d3x4CGSvVD31SGVHfVbDYy/8saqQ7OvAGPklRjxCYfBakgOiajrUmbS2Ra9A1QJrmZlbAulZRpcxvbHMGdXXkeqkcF97hwUnbzxUuYKAt7sA+H4MIpFOEaSlABBggP8ATP1q31aL1Yr5PSjDXt2YU/st5+AEhjkEE=</latexit>



What is Lorentz violation?

a0µ
<latexit sha1_base64="BoECZGhlt3UXi4imv9I2e25QUUk=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyiIJSkLnRZdOOygn1AE8JketsOnTyYmQg1BD/An3ChC0Xc+h/u/BD3TtMutPXAhcM5986de/yYM6ks68soLCwuLa8UV0tr6xubW+b2TlNGiaDQoBGPRNsnEjgLoaGY4tCOBZDA59Dyh5djv3ULQrIovFGjGNyA9EPWY5QoLXnmnpO/kQroZik58pwgybBnlq2KlQPPE3tKyrWT76cHKMd1z/x0uhFNAggV5UTKjm3Fyk2JUIxyyEpOIiEmdEj60NE0JAFIN803Z/hQK13ci4SuUOFc/T2RkkDKUeDrzoCogZz1xuJ/XidRvXM3ZWGcKAjpZFEv4VhFeBwF7jIBVPGRJoQKpv+K6YAIQpUOrKRDsGdPnifNasU+rVSv7XLtAk1QRPvoAB0jG52hGrpCddRAFN2hR/SCXo1749l4M94nrQVjOrOL/sD4+AF2YJjm</latexit>

An observer Lorentz transformation is a coordinate transformation

 0(x0)
<latexit sha1_base64="gkaANXiUX9/XVba0YFYT9o/K4J0=">AAAB8HicbZDLSgMxFIYz9VbrrerSTWiRVoQyUxe6HHTjsoK9SGcomTTThiaZIcmIw9Cn0IULRdz6OO76NqaXhbb+EPj4/3PIOSeIGVXatidWbm19Y3Mrv13Y2d3bPygeHrVUlEhMmjhikewESBFGBWlqqhnpxJIgHjDSDkY307z9SKSikbjXaUx8jgaChhQjbawHL1a0Un2qnPWKZbtmzwRXwVlA2S155y8TN230it9eP8IJJ0JjhpTqOnas/QxJTTEj44KXKBIjPEID0jUoECfKz2YDj+GpcfowjKR5QsOZ+7sjQ1yplAemkiM9VMvZ1Pwv6yY6vPIzKuJEE4HnH4UJgzqC0+1hn0qCNUsNICypmRXiIZIIa3OjgjmCs7zyKrTqNeeiVr9zyu41mCsPTkAJVIEDLoELbkEDNAEGHDyDN/BuSevV+rA+56U5a9FzDP7I+voBqpmSow==</latexit>

What effects are induced by         ?La
<latexit sha1_base64="B5TJmSuYppbFFWp+nnwlqhGmNSg=">AAACBXicbVC9S8NAHL3Ur1q/ooKLDsEiOJVEER1LXRwcWrAf0IRwuVzao5dLuLsIJWRx8V9x6aCIq4t/gZuLf4uXtIO2Pjh4vPf7uufFlAhpml9aaWl5ZXWtvF7Z2Nza3tF39zoiSjjCbRTRiPc8KDAlDLclkRT3Yo5h6FHc9UbXud+9x1yQiN3JcYydEA4YCQiCUkmufmSHUA4RpOlt5qZ2MTDl2M9SmGWuXjVrZgFjkVgzUq0ftL7JpPHRdPVP249QEmImEYVC9C0zlk4KuSSI4qxiJwLHEI3gAPcVZTDEwkmLpZlxohTfCCKuHpNGof7uSGEoxDj0VGV+s5j3cvE/r5/I4MpJCYsTiRmaLgoSasjIyCMxfMIxknSsCEScqFsNNIQcIqmCq6gQrPkvL5LOWc06r120rGq9AaYog0NwDE6BBS5BHdyAJmgDBB7AE3gGL9qjNtFetbdpaUmb9eyDP9DefwAB1J1A</latexit>

x
<latexit sha1_base64="9PtAB5AkcpCeQdJgVBQSwm1UaQI=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIUZRfQiBr14TMAskAyhp1OTtOlZ6O4RQ8gTePGgiFd9GO9exLexsxw08YeGj/+voqvKTwRX2nG+rczC4tLySnbVXlvf2NzKbe9UVZxKhhUWi1jWfapQ8AgrmmuB9UQiDX2BNb93NcprdygVj6Mb3U/QC2kn4gFnVBurfN/K5Z2CMxaZB3cK+YsP+zx5/7JLrdxnsx2zNMRIM0GVarhOor0BlZozgUO7mSpMKOvRDjYMRjRE5Q3Ggw7JgXHaJIileZEmY/d3x4CGSvVD31SGVHfVbDYy/8saqQ7OvAGPklRjxCYfBakgOiajrUmbS2Ra9A1QJrmZlbAulZRpcxvbHMGdXXkeqkcF97hwUnbzxUuYKAt7sA+H4MIpFOEaSlABBggP8ATP1q31aL1Yr5PSjDXt2YU/st5+AEhjkEE=</latexit>

x0
<latexit sha1_base64="kX8K65Znus84VoaoRNLiKX+xArc=">AAAB6XicbZDLSsNAFIZP6q3GW9Wlm8EiuiqJIroRi25cVrEXaEOZTCft0MkkzEzEEvoGblwo4rYP496N+DZO0y609YeBj/8/hznn+DFnSjvOt5VbWFxaXsmv2mvrG5tbhe2dmooSSWiVRDySDR8rypmgVc00p41YUhz6nNb9/vU4rz9QqVgk7vUgpl6Iu4IFjGBtrLvHw3ah6JScTGge3CkULz/si3j0ZVfahc9WJyJJSIUmHCvVdJ1YeymWmhFOh3YrUTTGpI+7tGlQ4JAqL80mHaID43RQEEnzhEaZ+7sjxaFSg9A3lSHWPTWbjc3/smaig3MvZSJONBVk8lGQcKQjNF4bdZikRPOBAUwkM7Mi0sMSE22OY5sjuLMrz0PtuOSelE5v3WL5CibKwx7swxG4cAZluIEKVIFAAE/wAq9W33q23qz3SWnOmvbswh9Zox+o25By</latexit>



What is Lorentz violation?

a0µ
<latexit sha1_base64="BoECZGhlt3UXi4imv9I2e25QUUk=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyiIJSkLnRZdOOygn1AE8JketsOnTyYmQg1BD/An3ChC0Xc+h/u/BD3TtMutPXAhcM5986de/yYM6ks68soLCwuLa8UV0tr6xubW+b2TlNGiaDQoBGPRNsnEjgLoaGY4tCOBZDA59Dyh5djv3ULQrIovFGjGNyA9EPWY5QoLXnmnpO/kQroZik58pwgybBnlq2KlQPPE3tKyrWT76cHKMd1z/x0uhFNAggV5UTKjm3Fyk2JUIxyyEpOIiEmdEj60NE0JAFIN803Z/hQK13ci4SuUOFc/T2RkkDKUeDrzoCogZz1xuJ/XidRvXM3ZWGcKAjpZFEv4VhFeBwF7jIBVPGRJoQKpv+K6YAIQpUOrKRDsGdPnifNasU+rVSv7XLtAk1QRPvoAB0jG52hGrpCddRAFN2hR/SCXo1749l4M94nrQVjOrOL/sD4+AF2YJjm</latexit>

An observer Lorentz transformation is a coordinate transformation

 (x) !  0(x0) = S (x)
<latexit sha1_base64="oEJ1lfdWdIBTVkzaqbFHUu4wb3U=">AAACEXicbVDLTgIxFO3gC/E16tJNAzFATMgMLnRjMtGNS4zySBhCOqVAQ6czaTsKmfALbvRT3LjQGLfu3PE3doCFgidpcnLOubm9xwsZlcqyJkZqZXVtfSO9mdna3tndM/cPajKIBCZVHLBANDwkCaOcVBVVjDRCQZDvMVL3BleJX78nQtKA36lRSFo+6nHapRgpLbXNghtKWhgWoStor6+QEMEDTLR8YZgvwgt4Ow+0zZxVsqaAy8Sek5yTdU+eJ86o0ja/3U6AI59whRmSsmlboWrFSCiKGRln3EiSEOEB6pGmphz5RLbi6UVjeKyVDuwGQj+u4FT9PREjX8qR7+mkj1RfLnqJ+J/XjFT3vBVTHkaKcDxb1I0YVAFM6oEdKghWbKQJwoLqv0LcRwJhpUvM6BLsxZOXSa1csk9L5Rs751yCGdLgCGRBAdjgDDjgGlRAFWDwCF7AG3g3noxX48P4nEVTxnzmEPyB8fUDtQSeoQ==</latexit>

�aµ ̄�µ ! �aµ ̄�µ 
<latexit sha1_base64="NyOoSEx+KRuhdTurg0CDuo9Mr/4="></latexit>

 0(x0)
<latexit sha1_base64="gkaANXiUX9/XVba0YFYT9o/K4J0=">AAAB8HicbZDLSgMxFIYz9VbrrerSTWiRVoQyUxe6HHTjsoK9SGcomTTThiaZIcmIw9Cn0IULRdz6OO76NqaXhbb+EPj4/3PIOSeIGVXatidWbm19Y3Mrv13Y2d3bPygeHrVUlEhMmjhikewESBFGBWlqqhnpxJIgHjDSDkY307z9SKSikbjXaUx8jgaChhQjbawHL1a0Un2qnPWKZbtmzwRXwVlA2S155y8TN230it9eP8IJJ0JjhpTqOnas/QxJTTEj44KXKBIjPEID0jUoECfKz2YDj+GpcfowjKR5QsOZ+7sjQ1yplAemkiM9VMvZ1Pwv6yY6vPIzKuJEE4HnH4UJgzqC0+1hn0qCNUsNICypmRXiIZIIa3OjgjmCs7zyKrTqNeeiVr9zyu41mCsPTkAJVIEDLoELbkEDNAEGHDyDN/BuSevV+rA+56U5a9FzDP7I+voBqpmSow==</latexit>

aµ ! ⇤µ
⌫a

⌫
<latexit sha1_base64="auLnAUicmylitd8J/vCvyxSQ7Y8="></latexit>

What effects are induced by         ?La
<latexit sha1_base64="B5TJmSuYppbFFWp+nnwlqhGmNSg=">AAACBXicbVC9S8NAHL3Ur1q/ooKLDsEiOJVEER1LXRwcWrAf0IRwuVzao5dLuLsIJWRx8V9x6aCIq4t/gZuLf4uXtIO2Pjh4vPf7uufFlAhpml9aaWl5ZXWtvF7Z2Nza3tF39zoiSjjCbRTRiPc8KDAlDLclkRT3Yo5h6FHc9UbXud+9x1yQiN3JcYydEA4YCQiCUkmufmSHUA4RpOlt5qZ2MTDl2M9SmGWuXjVrZgFjkVgzUq0ftL7JpPHRdPVP249QEmImEYVC9C0zlk4KuSSI4qxiJwLHEI3gAPcVZTDEwkmLpZlxohTfCCKuHpNGof7uSGEoxDj0VGV+s5j3cvE/r5/I4MpJCYsTiRmaLgoSasjIyCMxfMIxknSsCEScqFsNNIQcIqmCq6gQrPkvL5LOWc06r120rGq9AaYog0NwDE6BBS5BHdyAJmgDBB7AE3gGL9qjNtFetbdpaUmb9eyDP9DefwAB1J1A</latexit>

x
<latexit sha1_base64="9PtAB5AkcpCeQdJgVBQSwm1UaQI=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIUZRfQiBr14TMAskAyhp1OTtOlZ6O4RQ8gTePGgiFd9GO9exLexsxw08YeGj/+voqvKTwRX2nG+rczC4tLySnbVXlvf2NzKbe9UVZxKhhUWi1jWfapQ8AgrmmuB9UQiDX2BNb93NcprdygVj6Mb3U/QC2kn4gFnVBurfN/K5Z2CMxaZB3cK+YsP+zx5/7JLrdxnsx2zNMRIM0GVarhOor0BlZozgUO7mSpMKOvRDjYMRjRE5Q3Ggw7JgXHaJIileZEmY/d3x4CGSvVD31SGVHfVbDYy/8saqQ7OvAGPklRjxCYfBakgOiajrUmbS2Ra9A1QJrmZlbAulZRpcxvbHMGdXXkeqkcF97hwUnbzxUuYKAt7sA+H4MIpFOEaSlABBggP8ATP1q31aL1Yr5PSjDXt2YU/st5+AEhjkEE=</latexit>

x0
<latexit sha1_base64="kX8K65Znus84VoaoRNLiKX+xArc=">AAAB6XicbZDLSsNAFIZP6q3GW9Wlm8EiuiqJIroRi25cVrEXaEOZTCft0MkkzEzEEvoGblwo4rYP496N+DZO0y609YeBj/8/hznn+DFnSjvOt5VbWFxaXsmv2mvrG5tbhe2dmooSSWiVRDySDR8rypmgVc00p41YUhz6nNb9/vU4rz9QqVgk7vUgpl6Iu4IFjGBtrLvHw3ah6JScTGge3CkULz/si3j0ZVfahc9WJyJJSIUmHCvVdJ1YeymWmhFOh3YrUTTGpI+7tGlQ4JAqL80mHaID43RQEEnzhEaZ+7sjxaFSg9A3lSHWPTWbjc3/smaig3MvZSJONBVk8lGQcKQjNF4bdZikRPOBAUwkM7Mi0sMSE22OY5sjuLMrz0PtuOSelE5v3WL5CibKwx7swxG4cAZluIEKVIFAAE/wAq9W33q23qz3SWnOmvbswh9Zox+o25By</latexit>



What is Lorentz violation?

a0µ
<latexit sha1_base64="BoECZGhlt3UXi4imv9I2e25QUUk=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyiIJSkLnRZdOOygn1AE8JketsOnTyYmQg1BD/An3ChC0Xc+h/u/BD3TtMutPXAhcM5986de/yYM6ks68soLCwuLa8UV0tr6xubW+b2TlNGiaDQoBGPRNsnEjgLoaGY4tCOBZDA59Dyh5djv3ULQrIovFGjGNyA9EPWY5QoLXnmnpO/kQroZik58pwgybBnlq2KlQPPE3tKyrWT76cHKMd1z/x0uhFNAggV5UTKjm3Fyk2JUIxyyEpOIiEmdEj60NE0JAFIN803Z/hQK13ci4SuUOFc/T2RkkDKUeDrzoCogZz1xuJ/XidRvXM3ZWGcKAjpZFEv4VhFeBwF7jIBVPGRJoQKpv+K6YAIQpUOrKRDsGdPnifNasU+rVSv7XLtAk1QRPvoAB0jG52hGrpCddRAFN2hR/SCXo1749l4M94nrQVjOrOL/sD4+AF2YJjm</latexit>

An observer Lorentz transformation is a coordinate transformation

 (x) !  0(x0) = S (x)
<latexit sha1_base64="oEJ1lfdWdIBTVkzaqbFHUu4wb3U=">AAACEXicbVDLTgIxFO3gC/E16tJNAzFATMgMLnRjMtGNS4zySBhCOqVAQ6czaTsKmfALbvRT3LjQGLfu3PE3doCFgidpcnLOubm9xwsZlcqyJkZqZXVtfSO9mdna3tndM/cPajKIBCZVHLBANDwkCaOcVBVVjDRCQZDvMVL3BleJX78nQtKA36lRSFo+6nHapRgpLbXNghtKWhgWoStor6+QEMEDTLR8YZgvwgt4Ow+0zZxVsqaAy8Sek5yTdU+eJ86o0ja/3U6AI59whRmSsmlboWrFSCiKGRln3EiSEOEB6pGmphz5RLbi6UVjeKyVDuwGQj+u4FT9PREjX8qR7+mkj1RfLnqJ+J/XjFT3vBVTHkaKcDxb1I0YVAFM6oEdKghWbKQJwoLqv0LcRwJhpUvM6BLsxZOXSa1csk9L5Rs751yCGdLgCGRBAdjgDDjgGlRAFWDwCF7AG3g3noxX48P4nEVTxnzmEPyB8fUDtQSeoQ==</latexit>

�aµ ̄�µ ! �aµ ̄�µ 
<latexit sha1_base64="NyOoSEx+KRuhdTurg0CDuo9Mr/4="></latexit>

 0(x0)
<latexit sha1_base64="gkaANXiUX9/XVba0YFYT9o/K4J0=">AAAB8HicbZDLSgMxFIYz9VbrrerSTWiRVoQyUxe6HHTjsoK9SGcomTTThiaZIcmIw9Cn0IULRdz6OO76NqaXhbb+EPj4/3PIOSeIGVXatidWbm19Y3Mrv13Y2d3bPygeHrVUlEhMmjhikewESBFGBWlqqhnpxJIgHjDSDkY307z9SKSikbjXaUx8jgaChhQjbawHL1a0Un2qnPWKZbtmzwRXwVlA2S155y8TN230it9eP8IJJ0JjhpTqOnas/QxJTTEj44KXKBIjPEID0jUoECfKz2YDj+GpcfowjKR5QsOZ+7sjQ1yplAemkiM9VMvZ1Pwv6yY6vPIzKuJEE4HnH4UJgzqC0+1hn0qCNUsNICypmRXiIZIIa3OjgjmCs7zyKrTqNeeiVr9zyu41mCsPTkAJVIEDLoELbkEDNAEGHDyDN/BuSevV+rA+56U5a9FzDP7I+voBqpmSow==</latexit>

aµ ! ⇤µ
⌫a

⌫
<latexit sha1_base64="auLnAUicmylitd8J/vCvyxSQ7Y8="></latexit>

What effects are induced by         ?La
<latexit sha1_base64="B5TJmSuYppbFFWp+nnwlqhGmNSg=">AAACBXicbVC9S8NAHL3Ur1q/ooKLDsEiOJVEER1LXRwcWrAf0IRwuVzao5dLuLsIJWRx8V9x6aCIq4t/gZuLf4uXtIO2Pjh4vPf7uufFlAhpml9aaWl5ZXWtvF7Z2Nza3tF39zoiSjjCbRTRiPc8KDAlDLclkRT3Yo5h6FHc9UbXud+9x1yQiN3JcYydEA4YCQiCUkmufmSHUA4RpOlt5qZ2MTDl2M9SmGWuXjVrZgFjkVgzUq0ftL7JpPHRdPVP249QEmImEYVC9C0zlk4KuSSI4qxiJwLHEI3gAPcVZTDEwkmLpZlxohTfCCKuHpNGof7uSGEoxDj0VGV+s5j3cvE/r5/I4MpJCYsTiRmaLgoSasjIyCMxfMIxknSsCEScqFsNNIQcIqmCq6gQrPkvL5LOWc06r120rGq9AaYog0NwDE6BBS5BHdyAJmgDBB7AE3gGL9qjNtFetbdpaUmb9eyDP9DefwAB1J1A</latexit>

x
<latexit sha1_base64="9PtAB5AkcpCeQdJgVBQSwm1UaQI=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIUZRfQiBr14TMAskAyhp1OTtOlZ6O4RQ8gTePGgiFd9GO9exLexsxw08YeGj/+voqvKTwRX2nG+rczC4tLySnbVXlvf2NzKbe9UVZxKhhUWi1jWfapQ8AgrmmuB9UQiDX2BNb93NcprdygVj6Mb3U/QC2kn4gFnVBurfN/K5Z2CMxaZB3cK+YsP+zx5/7JLrdxnsx2zNMRIM0GVarhOor0BlZozgUO7mSpMKOvRDjYMRjRE5Q3Ggw7JgXHaJIileZEmY/d3x4CGSvVD31SGVHfVbDYy/8saqQ7OvAGPklRjxCYfBakgOiajrUmbS2Ra9A1QJrmZlbAulZRpcxvbHMGdXXkeqkcF97hwUnbzxUuYKAt7sA+H4MIpFOEaSlABBggP8ATP1q31aL1Yr5PSjDXt2YU/st5+AEhjkEE=</latexit>

x0
<latexit sha1_base64="kX8K65Znus84VoaoRNLiKX+xArc=">AAAB6XicbZDLSsNAFIZP6q3GW9Wlm8EiuiqJIroRi25cVrEXaEOZTCft0MkkzEzEEvoGblwo4rYP496N+DZO0y609YeBj/8/hznn+DFnSjvOt5VbWFxaXsmv2mvrG5tbhe2dmooSSWiVRDySDR8rypmgVc00p41YUhz6nNb9/vU4rz9QqVgk7vUgpl6Iu4IFjGBtrLvHw3ah6JScTGge3CkULz/si3j0ZVfahc9WJyJJSIUmHCvVdJ1YeymWmhFOh3YrUTTGpI+7tGlQ4JAqL80mHaID43RQEEnzhEaZ+7sjxaFSg9A3lSHWPTWbjc3/smaig3MvZSJONBVk8lGQcKQjNF4bdZikRPOBAUwkM7Mi0sMSE22OY5sjuLMrz0PtuOSelE5v3WL5CibKwx7swxG4cAZluIEKVIFAAE/wAq9W33q23qz3SWnOmvbswh9Zox+o25By</latexit>

(coordinate scalar)



What is Lorentz violation?

a0µ
<latexit sha1_base64="BoECZGhlt3UXi4imv9I2e25QUUk=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyiIJSkLnRZdOOygn1AE8JketsOnTyYmQg1BD/An3ChC0Xc+h/u/BD3TtMutPXAhcM5986de/yYM6ks68soLCwuLa8UV0tr6xubW+b2TlNGiaDQoBGPRNsnEjgLoaGY4tCOBZDA59Dyh5djv3ULQrIovFGjGNyA9EPWY5QoLXnmnpO/kQroZik58pwgybBnlq2KlQPPE3tKyrWT76cHKMd1z/x0uhFNAggV5UTKjm3Fyk2JUIxyyEpOIiEmdEj60NE0JAFIN803Z/hQK13ci4SuUOFc/T2RkkDKUeDrzoCogZz1xuJ/XidRvXM3ZWGcKAjpZFEv4VhFeBwF7jIBVPGRJoQKpv+K6YAIQpUOrKRDsGdPnifNasU+rVSv7XLtAk1QRPvoAB0jG52hGrpCddRAFN2hR/SCXo1749l4M94nrQVjOrOL/sD4+AF2YJjm</latexit>

An observer Lorentz transformation is a coordinate transformation

 (x) !  0(x0) = S (x)
<latexit sha1_base64="oEJ1lfdWdIBTVkzaqbFHUu4wb3U=">AAACEXicbVDLTgIxFO3gC/E16tJNAzFATMgMLnRjMtGNS4zySBhCOqVAQ6czaTsKmfALbvRT3LjQGLfu3PE3doCFgidpcnLOubm9xwsZlcqyJkZqZXVtfSO9mdna3tndM/cPajKIBCZVHLBANDwkCaOcVBVVjDRCQZDvMVL3BleJX78nQtKA36lRSFo+6nHapRgpLbXNghtKWhgWoStor6+QEMEDTLR8YZgvwgt4Ow+0zZxVsqaAy8Sek5yTdU+eJ86o0ja/3U6AI59whRmSsmlboWrFSCiKGRln3EiSEOEB6pGmphz5RLbi6UVjeKyVDuwGQj+u4FT9PREjX8qR7+mkj1RfLnqJ+J/XjFT3vBVTHkaKcDxb1I0YVAFM6oEdKghWbKQJwoLqv0LcRwJhpUvM6BLsxZOXSa1csk9L5Rs751yCGdLgCGRBAdjgDDjgGlRAFWDwCF7AG3g3noxX48P4nEVTxnzmEPyB8fUDtQSeoQ==</latexit>

�aµ ̄�µ ! �aµ ̄�µ 
<latexit sha1_base64="NyOoSEx+KRuhdTurg0CDuo9Mr/4="></latexit>

⇒ No change in the physics!

 0(x0)
<latexit sha1_base64="gkaANXiUX9/XVba0YFYT9o/K4J0=">AAAB8HicbZDLSgMxFIYz9VbrrerSTWiRVoQyUxe6HHTjsoK9SGcomTTThiaZIcmIw9Cn0IULRdz6OO76NqaXhbb+EPj4/3PIOSeIGVXatidWbm19Y3Mrv13Y2d3bPygeHrVUlEhMmjhikewESBFGBWlqqhnpxJIgHjDSDkY307z9SKSikbjXaUx8jgaChhQjbawHL1a0Un2qnPWKZbtmzwRXwVlA2S155y8TN230it9eP8IJJ0JjhpTqOnas/QxJTTEj44KXKBIjPEID0jUoECfKz2YDj+GpcfowjKR5QsOZ+7sjQ1yplAemkiM9VMvZ1Pwv6yY6vPIzKuJEE4HnH4UJgzqC0+1hn0qCNUsNICypmRXiIZIIa3OjgjmCs7zyKrTqNeeiVr9zyu41mCsPTkAJVIEDLoELbkEDNAEGHDyDN/BuSevV+rA+56U5a9FzDP7I+voBqpmSow==</latexit>

aµ ! ⇤µ
⌫a

⌫
<latexit sha1_base64="auLnAUicmylitd8J/vCvyxSQ7Y8="></latexit>

What effects are induced by         ?La
<latexit sha1_base64="B5TJmSuYppbFFWp+nnwlqhGmNSg=">AAACBXicbVC9S8NAHL3Ur1q/ooKLDsEiOJVEER1LXRwcWrAf0IRwuVzao5dLuLsIJWRx8V9x6aCIq4t/gZuLf4uXtIO2Pjh4vPf7uufFlAhpml9aaWl5ZXWtvF7Z2Nza3tF39zoiSjjCbRTRiPc8KDAlDLclkRT3Yo5h6FHc9UbXud+9x1yQiN3JcYydEA4YCQiCUkmufmSHUA4RpOlt5qZ2MTDl2M9SmGWuXjVrZgFjkVgzUq0ftL7JpPHRdPVP249QEmImEYVC9C0zlk4KuSSI4qxiJwLHEI3gAPcVZTDEwkmLpZlxohTfCCKuHpNGof7uSGEoxDj0VGV+s5j3cvE/r5/I4MpJCYsTiRmaLgoSasjIyCMxfMIxknSsCEScqFsNNIQcIqmCq6gQrPkvL5LOWc06r120rGq9AaYog0NwDE6BBS5BHdyAJmgDBB7AE3gGL9qjNtFetbdpaUmb9eyDP9DefwAB1J1A</latexit>

Under an observer transformation the background       transforms like an ordinary 
four vector

aµ
<latexit sha1_base64="Q8z0gfz3pWzMEfFr8oEl7dnjBDs=">AAAB+3icbVC7TsMwFHV4lpZHKCOLRUFiqhIQgrGChbFI9CE1UeQ4TmvVTiLbqaii/AoLAwixwg/wB2x8CMy4aQdoOdKVjs6519f3+AmjUlnWp7G0vLK6tl7aKFc2t7Z3zN1qW8apwKSFYxaLro8kYTQiLUUVI91EEMR9Rjr+8Grid0ZESBpHt2qcEJejfkRDipHSkmdWneKNTJAgz5Dn8DT3zJpVtwrARWLPSK1x+PX2Pqp8Nz3zwwlinHISKcyQlD3bSpSbIaEoZiQvO6kkCcJD1Cc9TSPEiXSzYm8Oj7QSwDAWuiIFC/X3RIa4lGPu606O1EDOexPxP6+XqvDCzWiUpIpEeLooTBlUMZwEAQMqCFZsrAnCguq/QjxAAmGl4yrrEOz5kxdJ+6Run9bPbuxa4xJMUQL74AAcAxucgwa4Bk3QAhjcgXvwCJ6M3Hgwno2XaeuSMZvZA39gvP4AtpCZUA==</latexit>

x
<latexit sha1_base64="9PtAB5AkcpCeQdJgVBQSwm1UaQI=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIUZRfQiBr14TMAskAyhp1OTtOlZ6O4RQ8gTePGgiFd9GO9exLexsxw08YeGj/+voqvKTwRX2nG+rczC4tLySnbVXlvf2NzKbe9UVZxKhhUWi1jWfapQ8AgrmmuB9UQiDX2BNb93NcprdygVj6Mb3U/QC2kn4gFnVBurfN/K5Z2CMxaZB3cK+YsP+zx5/7JLrdxnsx2zNMRIM0GVarhOor0BlZozgUO7mSpMKOvRDjYMRjRE5Q3Ggw7JgXHaJIileZEmY/d3x4CGSvVD31SGVHfVbDYy/8saqQ7OvAGPklRjxCYfBakgOiajrUmbS2Ra9A1QJrmZlbAulZRpcxvbHMGdXXkeqkcF97hwUnbzxUuYKAt7sA+H4MIpFOEaSlABBggP8ATP1q31aL1Yr5PSjDXt2YU/st5+AEhjkEE=</latexit>

x0
<latexit sha1_base64="kX8K65Znus84VoaoRNLiKX+xArc=">AAAB6XicbZDLSsNAFIZP6q3GW9Wlm8EiuiqJIroRi25cVrEXaEOZTCft0MkkzEzEEvoGblwo4rYP496N+DZO0y609YeBj/8/hznn+DFnSjvOt5VbWFxaXsmv2mvrG5tbhe2dmooSSWiVRDySDR8rypmgVc00p41YUhz6nNb9/vU4rz9QqVgk7vUgpl6Iu4IFjGBtrLvHw3ah6JScTGge3CkULz/si3j0ZVfahc9WJyJJSIUmHCvVdJ1YeymWmhFOh3YrUTTGpI+7tGlQ4JAqL80mHaID43RQEEnzhEaZ+7sjxaFSg9A3lSHWPTWbjc3/smaig3MvZSJONBVk8lGQcKQjNF4bdZikRPOBAUwkM7Mi0sMSE22OY5sjuLMrz0PtuOSelE5v3WL5CibKwx7swxG4cAZluIEKVIFAAE/wAq9W33q23qz3SWnOmvbswh9Zox+o25By</latexit>

(coordinate scalar)



What is Lorentz violation?



What is Lorentz violation?
A particle Lorentz transformation is a transformation of the physical system



What is Lorentz violation?

aµ
<latexit sha1_base64="c+HKNnUDrOKHk8oXDZQakzBOMw8=">AAAB/HicbVC7TsMwFHV4lpZHoCOLRUFiqpIywFjBwlgk+pCaKnIcp7VqJ5HtVIqi8CssDCDE2h/gD9j4EJhx0w7QcqQrHZ1zr6/v8WJGpbKsT2NtfWNza7u0U67s7u0fmIdHHRklApM2jlgkeh6ShNGQtBVVjPRiQRD3GOl645uZ350QIWkU3qs0JgOOhiENKEZKS65ZdYo3MkH8PEOuw5McumbNqlsF4CqxF6TWPP2avk8q3y3X/HD8CCechAozJGXftmI1yJBQFDOSl51EkhjhMRqSvqYh4kQOsmJxDs+04sMgErpCBQv190SGuJQp93QnR2okl72Z+J/XT1RwNchoGCeKhHi+KEgYVBGcJQF9KghWLNUEYUH1XyEeIYGw0nmVdQj28smrpNOo2xf1xp1da16DOUrgGJyAc2CDS9AEt6AF2gCDFDyCZ/BiPBhPxqvxNm9dMxYzVfAHxvQHEvKZdw==</latexit>

A particle Lorentz transformation is a transformation of the physical system

 (x)
<latexit sha1_base64="Ac4XsOUBte2rBA4HyUhCFo9Mw+E=">AAAB7nicbZDLSsNAFIZPvNZ6q7p0M7QIFaEkdaHLoBuXFewFmlAm00k7dDIJMxMxhD6EIC4UcevzuOvbOL0stPWHgY//P4c55wQJZ0rb9sRaW9/Y3Nou7BR39/YPDktHxy0Vp5LQJol5LDsBVpQzQZuaaU47iaQ4CjhtB6Pbad5+pFKxWDzoLKF+hAeChYxgbay2lyhWfTrvlSp2zZ4JrYKzgIpb9i5eJm7W6JW+vX5M0ogKTThWquvYifZzLDUjnI6LXqpogskID2jXoMARVX4+G3eMzozTR2EszRMazdzfHTmOlMqiwFRGWA/VcjY1/8u6qQ6v/ZyJJNVUkPlHYcqRjtF0d9RnkhLNMwOYSGZmRWSIJSbaXKhojuAsr7wKrXrNuazV752KewNzFeAUylAFB67AhTtoQBMIjOAZ3uDdSqxX68P6nJeuWYueE/gj6+sH5b2SQQ==</latexit>

x
<latexit sha1_base64="9PtAB5AkcpCeQdJgVBQSwm1UaQI=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIUZRfQiBr14TMAskAyhp1OTtOlZ6O4RQ8gTePGgiFd9GO9exLexsxw08YeGj/+voqvKTwRX2nG+rczC4tLySnbVXlvf2NzKbe9UVZxKhhUWi1jWfapQ8AgrmmuB9UQiDX2BNb93NcprdygVj6Mb3U/QC2kn4gFnVBurfN/K5Z2CMxaZB3cK+YsP+zx5/7JLrdxnsx2zNMRIM0GVarhOor0BlZozgUO7mSpMKOvRDjYMRjRE5Q3Ggw7JgXHaJIileZEmY/d3x4CGSvVD31SGVHfVbDYy/8saqQ7OvAGPklRjxCYfBakgOiajrUmbS2Ra9A1QJrmZlbAulZRpcxvbHMGdXXkeqkcF97hwUnbzxUuYKAt7sA+H4MIpFOEaSlABBggP8ATP1q31aL1Yr5PSjDXt2YU/st5+AEhjkEE=</latexit>



What is Lorentz violation?

aµ
<latexit sha1_base64="c+HKNnUDrOKHk8oXDZQakzBOMw8=">AAAB/HicbVC7TsMwFHV4lpZHoCOLRUFiqpIywFjBwlgk+pCaKnIcp7VqJ5HtVIqi8CssDCDE2h/gD9j4EJhx0w7QcqQrHZ1zr6/v8WJGpbKsT2NtfWNza7u0U67s7u0fmIdHHRklApM2jlgkeh6ShNGQtBVVjPRiQRD3GOl645uZ350QIWkU3qs0JgOOhiENKEZKS65ZdYo3MkH8PEOuw5McumbNqlsF4CqxF6TWPP2avk8q3y3X/HD8CCechAozJGXftmI1yJBQFDOSl51EkhjhMRqSvqYh4kQOsmJxDs+04sMgErpCBQv190SGuJQp93QnR2okl72Z+J/XT1RwNchoGCeKhHi+KEgYVBGcJQF9KghWLNUEYUH1XyEeIYGw0nmVdQj28smrpNOo2xf1xp1da16DOUrgGJyAc2CDS9AEt6AF2gCDFDyCZ/BiPBhPxqvxNm9dMxYzVfAHxvQHEvKZdw==</latexit>

A particle Lorentz transformation is a transformation of the physical system

 0(x)
<latexit sha1_base64="O5QFEIatotxbHGBUj8pWx+2CcjU=">AAAB73icbZDLSsNAFIZPvNZ6q7p0M7SIFaEkdaHLoBuXFewFmlAm00k7dDKJMxMxlL6ECC4UcevruOvbOL0stPWHgY//P4c55wQJZ0rb9thaWV1b39jMbeW3d3b39gsHhw0Vp5LQOol5LFsBVpQzQeuaaU5biaQ4CjhtBoObSd58pFKxWNzrLKF+hHuChYxgbayWlyh2Wn466xRKdsWeCi2DM4eSW/TOX8ZuVusUvr1uTNKICk04Vqrt2In2h1hqRjgd5b1U0QSTAe7RtkGBI6r84XTeEToxTheFsTRPaDR1f3cMcaRUFgWmMsK6rxaziflf1k51eOUPmUhSTQWZfRSmHOkYTZZHXSYp0TwzgIlkZlZE+lhios2J8uYIzuLKy9CoVpyLSvXOKbnXMFMOjqEIZXDgEly4hRrUgQCHZ3iDd+vBerU+rM9Z6Yo17zmCP7K+fgBH9ZJy</latexit>

x
<latexit sha1_base64="9PtAB5AkcpCeQdJgVBQSwm1UaQI=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIUZRfQiBr14TMAskAyhp1OTtOlZ6O4RQ8gTePGgiFd9GO9exLexsxw08YeGj/+voqvKTwRX2nG+rczC4tLySnbVXlvf2NzKbe9UVZxKhhUWi1jWfapQ8AgrmmuB9UQiDX2BNb93NcprdygVj6Mb3U/QC2kn4gFnVBurfN/K5Z2CMxaZB3cK+YsP+zx5/7JLrdxnsx2zNMRIM0GVarhOor0BlZozgUO7mSpMKOvRDjYMRjRE5Q3Ggw7JgXHaJIileZEmY/d3x4CGSvVD31SGVHfVbDYy/8saqQ7OvAGPklRjxCYfBakgOiajrUmbS2Ra9A1QJrmZlbAulZRpcxvbHMGdXXkeqkcF97hwUnbzxUuYKAt7sA+H4MIpFOEaSlABBggP8ATP1q31aL1Yr5PSjDXt2YU/st5+AEhjkEE=</latexit>



What is Lorentz violation?

aµ
<latexit sha1_base64="c+HKNnUDrOKHk8oXDZQakzBOMw8=">AAAB/HicbVC7TsMwFHV4lpZHoCOLRUFiqpIywFjBwlgk+pCaKnIcp7VqJ5HtVIqi8CssDCDE2h/gD9j4EJhx0w7QcqQrHZ1zr6/v8WJGpbKsT2NtfWNza7u0U67s7u0fmIdHHRklApM2jlgkeh6ShNGQtBVVjPRiQRD3GOl645uZ350QIWkU3qs0JgOOhiENKEZKS65ZdYo3MkH8PEOuw5McumbNqlsF4CqxF6TWPP2avk8q3y3X/HD8CCechAozJGXftmI1yJBQFDOSl51EkhjhMRqSvqYh4kQOsmJxDs+04sMgErpCBQv190SGuJQp93QnR2okl72Z+J/XT1RwNchoGCeKhHi+KEgYVBGcJQF9KghWLNUEYUH1XyEeIYGw0nmVdQj28smrpNOo2xf1xp1da16DOUrgGJyAc2CDS9AEt6AF2gCDFDyCZ/BiPBhPxqvxNm9dMxYzVfAHxvQHEvKZdw==</latexit>

A particle Lorentz transformation is a transformation of the physical system

 0(x)
<latexit sha1_base64="O5QFEIatotxbHGBUj8pWx+2CcjU=">AAAB73icbZDLSsNAFIZPvNZ6q7p0M7SIFaEkdaHLoBuXFewFmlAm00k7dDKJMxMxlL6ECC4UcevruOvbOL0stPWHgY//P4c55wQJZ0rb9thaWV1b39jMbeW3d3b39gsHhw0Vp5LQOol5LFsBVpQzQeuaaU5biaQ4CjhtBoObSd58pFKxWNzrLKF+hHuChYxgbayWlyh2Wn466xRKdsWeCi2DM4eSW/TOX8ZuVusUvr1uTNKICk04Vqrt2In2h1hqRjgd5b1U0QSTAe7RtkGBI6r84XTeEToxTheFsTRPaDR1f3cMcaRUFgWmMsK6rxaziflf1k51eOUPmUhSTQWZfRSmHOkYTZZHXSYp0TwzgIlkZlZE+lhios2J8uYIzuLKy9CoVpyLSvXOKbnXMFMOjqEIZXDgEly4hRrUgQCHZ3iDd+vBerU+rM9Z6Yo17zmCP7K+fgBH9ZJy</latexit>  (x) !  0(x) = S (⇤�1x)

<latexit sha1_base64="hnr0zrxig5fkpeIg7TpndVVKSg8="></latexit>

aµ ! aµ
<latexit sha1_base64="EXfWkWO+K/0M30rBxGfkZ1MU++A=">AAACNnicbVA7T8MwGHR4lpZHgJHFoiAxVUkZYKxgYUEqEn1ITRU5jtNatZPIdoqqKL8KCbHzD9i6MIAQKwvMuGkHaDnJ0vnue9jnxYxKZVljY2l5ZXVtvbBRLG1ube+Yu3tNGSUCkwaOWCTaHpKE0ZA0FFWMtGNBEPcYaXmDy4nfGhIhaRTeqlFMuhz1QhpQjJSWXPPayWekgvhZilyHJxmcSR5DeKBvgvb6CgkR3c07C62uWbYqVg64SOwZKdeOvh6ehqXvums+O36EE05ChRmSsmNbseqmSCiKGcmKTiJJrJehHuloGiJOZDfN92bwWCs+DCKhT6hgrv7uSBGXcsQ9XcmR6st5byL+53USFZx3UxrGiSIhni4KEgZVBCcZQp8KghUbaYKwoPqtEPeRQFjppIs6BHv+y4ukWa3Yp5XqjV2uXYApCuAAHIITYIMzUANXoA4aAIN7MAav4M14NF6Md+NjWrpkzHr2wR8Ynz+ThLNE</latexit>

x
<latexit sha1_base64="9PtAB5AkcpCeQdJgVBQSwm1UaQI=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIUZRfQiBr14TMAskAyhp1OTtOlZ6O4RQ8gTePGgiFd9GO9exLexsxw08YeGj/+voqvKTwRX2nG+rczC4tLySnbVXlvf2NzKbe9UVZxKhhUWi1jWfapQ8AgrmmuB9UQiDX2BNb93NcprdygVj6Mb3U/QC2kn4gFnVBurfN/K5Z2CMxaZB3cK+YsP+zx5/7JLrdxnsx2zNMRIM0GVarhOor0BlZozgUO7mSpMKOvRDjYMRjRE5Q3Ggw7JgXHaJIileZEmY/d3x4CGSvVD31SGVHfVbDYy/8saqQ7OvAGPklRjxCYfBakgOiajrUmbS2Ra9A1QJrmZlbAulZRpcxvbHMGdXXkeqkcF97hwUnbzxUuYKAt7sA+H4MIpFOEaSlABBggP8ATP1q31aL1Yr5PSjDXt2YU/st5+AEhjkEE=</latexit>



What is Lorentz violation?

aµ
<latexit sha1_base64="c+HKNnUDrOKHk8oXDZQakzBOMw8=">AAAB/HicbVC7TsMwFHV4lpZHoCOLRUFiqpIywFjBwlgk+pCaKnIcp7VqJ5HtVIqi8CssDCDE2h/gD9j4EJhx0w7QcqQrHZ1zr6/v8WJGpbKsT2NtfWNza7u0U67s7u0fmIdHHRklApM2jlgkeh6ShNGQtBVVjPRiQRD3GOl645uZ350QIWkU3qs0JgOOhiENKEZKS65ZdYo3MkH8PEOuw5McumbNqlsF4CqxF6TWPP2avk8q3y3X/HD8CCechAozJGXftmI1yJBQFDOSl51EkhjhMRqSvqYh4kQOsmJxDs+04sMgErpCBQv190SGuJQp93QnR2okl72Z+J/XT1RwNchoGCeKhHi+KEgYVBGcJQF9KghWLNUEYUH1XyEeIYGw0nmVdQj28smrpNOo2xf1xp1da16DOUrgGJyAc2CDS9AEt6AF2gCDFDyCZ/BiPBhPxqvxNm9dMxYzVfAHxvQHEvKZdw==</latexit>

A particle Lorentz transformation is a transformation of the physical system

 0(x)
<latexit sha1_base64="O5QFEIatotxbHGBUj8pWx+2CcjU=">AAAB73icbZDLSsNAFIZPvNZ6q7p0M7SIFaEkdaHLoBuXFewFmlAm00k7dDKJMxMxlL6ECC4UcevruOvbOL0stPWHgY//P4c55wQJZ0rb9thaWV1b39jMbeW3d3b39gsHhw0Vp5LQOol5LFsBVpQzQeuaaU5biaQ4CjhtBoObSd58pFKxWNzrLKF+hHuChYxgbayWlyh2Wn466xRKdsWeCi2DM4eSW/TOX8ZuVusUvr1uTNKICk04Vqrt2In2h1hqRjgd5b1U0QSTAe7RtkGBI6r84XTeEToxTheFsTRPaDR1f3cMcaRUFgWmMsK6rxaziflf1k51eOUPmUhSTQWZfRSmHOkYTZZHXSYp0TwzgIlkZlZE+lhios2J8uYIzuLKy9CoVpyLSvXOKbnXMFMOjqEIZXDgEly4hRrUgQCHZ3iDd+vBerU+rM9Z6Yo17zmCP7K+fgBH9ZJy</latexit>  (x) !  0(x) = S (⇤�1x)

<latexit sha1_base64="hnr0zrxig5fkpeIg7TpndVVKSg8="></latexit>

aµ ! aµ
<latexit sha1_base64="EXfWkWO+K/0M30rBxGfkZ1MU++A=">AAACNnicbVA7T8MwGHR4lpZHgJHFoiAxVUkZYKxgYUEqEn1ITRU5jtNatZPIdoqqKL8KCbHzD9i6MIAQKwvMuGkHaDnJ0vnue9jnxYxKZVljY2l5ZXVtvbBRLG1ube+Yu3tNGSUCkwaOWCTaHpKE0ZA0FFWMtGNBEPcYaXmDy4nfGhIhaRTeqlFMuhz1QhpQjJSWXPPayWekgvhZilyHJxmcSR5DeKBvgvb6CgkR3c07C62uWbYqVg64SOwZKdeOvh6ehqXvums+O36EE05ChRmSsmNbseqmSCiKGcmKTiJJrJehHuloGiJOZDfN92bwWCs+DCKhT6hgrv7uSBGXcsQ9XcmR6st5byL+53USFZx3UxrGiSIhni4KEgZVBCcZQp8KghUbaYKwoPqtEPeRQFjppIs6BHv+y4ukWa3Yp5XqjV2uXYApCuAAHIITYIMzUANXoA4aAIN7MAav4M14NF6Md+NjWrpkzHr2wR8Ynz+ThLNE</latexit>

6= �aµ ̄�µ 
<latexit sha1_base64="/KPsLQAjSfVL6lRRTvIN6vxdKq4="></latexit>

Net physical effect

�aµ ̄�µ ! �
�
⇤�1

�
µ⌫

a⌫ ̄�µ 
<latexit sha1_base64="ElaVsdrnQUuPKVW3+I80xvJ7XU0="></latexit>

x
<latexit sha1_base64="9PtAB5AkcpCeQdJgVBQSwm1UaQI=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIUZRfQiBr14TMAskAyhp1OTtOlZ6O4RQ8gTePGgiFd9GO9exLexsxw08YeGj/+voqvKTwRX2nG+rczC4tLySnbVXlvf2NzKbe9UVZxKhhUWi1jWfapQ8AgrmmuB9UQiDX2BNb93NcprdygVj6Mb3U/QC2kn4gFnVBurfN/K5Z2CMxaZB3cK+YsP+zx5/7JLrdxnsx2zNMRIM0GVarhOor0BlZozgUO7mSpMKOvRDjYMRjRE5Q3Ggw7JgXHaJIileZEmY/d3x4CGSvVD31SGVHfVbDYy/8saqQ7OvAGPklRjxCYfBakgOiajrUmbS2Ra9A1QJrmZlbAulZRpcxvbHMGdXXkeqkcF97hwUnbzxUuYKAt7sA+H4MIpFOEaSlABBggP8ATP1q31aL1Yr5PSjDXt2YU/st5+AEhjkEE=</latexit>



What is Lorentz violation?

aµ
<latexit sha1_base64="c+HKNnUDrOKHk8oXDZQakzBOMw8=">AAAB/HicbVC7TsMwFHV4lpZHoCOLRUFiqpIywFjBwlgk+pCaKnIcp7VqJ5HtVIqi8CssDCDE2h/gD9j4EJhx0w7QcqQrHZ1zr6/v8WJGpbKsT2NtfWNza7u0U67s7u0fmIdHHRklApM2jlgkeh6ShNGQtBVVjPRiQRD3GOl645uZ350QIWkU3qs0JgOOhiENKEZKS65ZdYo3MkH8PEOuw5McumbNqlsF4CqxF6TWPP2avk8q3y3X/HD8CCechAozJGXftmI1yJBQFDOSl51EkhjhMRqSvqYh4kQOsmJxDs+04sMgErpCBQv190SGuJQp93QnR2okl72Z+J/XT1RwNchoGCeKhHi+KEgYVBGcJQF9KghWLNUEYUH1XyEeIYGw0nmVdQj28smrpNOo2xf1xp1da16DOUrgGJyAc2CDS9AEt6AF2gCDFDyCZ/BiPBhPxqvxNm9dMxYzVfAHxvQHEvKZdw==</latexit>

A particle Lorentz transformation is a transformation of the physical system

 0(x)
<latexit sha1_base64="O5QFEIatotxbHGBUj8pWx+2CcjU=">AAAB73icbZDLSsNAFIZPvNZ6q7p0M7SIFaEkdaHLoBuXFewFmlAm00k7dDKJMxMxlL6ECC4UcevruOvbOL0stPWHgY//P4c55wQJZ0rb9thaWV1b39jMbeW3d3b39gsHhw0Vp5LQOol5LFsBVpQzQeuaaU5biaQ4CjhtBoObSd58pFKxWNzrLKF+hHuChYxgbayWlyh2Wn466xRKdsWeCi2DM4eSW/TOX8ZuVusUvr1uTNKICk04Vqrt2In2h1hqRjgd5b1U0QSTAe7RtkGBI6r84XTeEToxTheFsTRPaDR1f3cMcaRUFgWmMsK6rxaziflf1k51eOUPmUhSTQWZfRSmHOkYTZZHXSYp0TwzgIlkZlZE+lhios2J8uYIzuLKy9CoVpyLSvXOKbnXMFMOjqEIZXDgEly4hRrUgQCHZ3iDd+vBerU+rM9Z6Yo17zmCP7K+fgBH9ZJy</latexit>  (x) !  0(x) = S (⇤�1x)

<latexit sha1_base64="hnr0zrxig5fkpeIg7TpndVVKSg8="></latexit>

aµ ! aµ
<latexit sha1_base64="EXfWkWO+K/0M30rBxGfkZ1MU++A=">AAACNnicbVA7T8MwGHR4lpZHgJHFoiAxVUkZYKxgYUEqEn1ITRU5jtNatZPIdoqqKL8KCbHzD9i6MIAQKwvMuGkHaDnJ0vnue9jnxYxKZVljY2l5ZXVtvbBRLG1ube+Yu3tNGSUCkwaOWCTaHpKE0ZA0FFWMtGNBEPcYaXmDy4nfGhIhaRTeqlFMuhz1QhpQjJSWXPPayWekgvhZilyHJxmcSR5DeKBvgvb6CgkR3c07C62uWbYqVg64SOwZKdeOvh6ehqXvums+O36EE05ChRmSsmNbseqmSCiKGcmKTiJJrJehHuloGiJOZDfN92bwWCs+DCKhT6hgrv7uSBGXcsQ9XcmR6st5byL+53USFZx3UxrGiSIhni4KEgZVBCcZQp8KghUbaYKwoPqtEPeRQFjppIs6BHv+y4ukWa3Yp5XqjV2uXYApCuAAHIITYIMzUANXoA4aAIN7MAav4M14NF6Md+NjWrpkzHr2wR8Ynz+ThLNE</latexit>

6= �aµ ̄�µ 
<latexit sha1_base64="/KPsLQAjSfVL6lRRTvIN6vxdKq4="></latexit>

Net physical effect

Unlike observer transformations, particle transformations produce in general 
physical effects because the background is unaffected

)
<latexit sha1_base64="hQ3NAvgUgTr/wai3MLewwM1w3Q8=">AAAB8nicbZDLSgMxFIYzXut4q7p0EyyCqzJTF7oRi25cVrEXaIeSSTNtaCYZkjNKGfoYblwo0q3v4d6N+Daml4W2/hD4+P9zyDknTAQ34HnfztLyyuraem7D3dza3tnN7+3XjEo1ZVWqhNKNkBgmuGRV4CBYI9GMxKFg9bB/Pc7rD0wbruQ9DBIWxKQrecQpAWs1W3e82wOitXps5wte0ZsIL4I/g8Llh3uRjL7cSjv/2eoomsZMAhXEmKbvJRBkRAOngg3dVmpYQmifdFnToiQxM0E2GXmIj63TwZHS9knAE/d3R0ZiYwZxaCtjAj0zn43N/7JmCtF5kHGZpMAknX4UpQKDwuP9cYdrRkEMLBCquZ0V0x7RhIK9kmuP4M+vvAi1UtE/LZZu/UL5Ck2VQ4foCJ0gH52hMrpBFVRFFCn0hF7QqwPOs/PmjKalS86s5wD9kfP+A/JAlK8=</latexit>

Lorentz violation!
Consequence: the rotated system obeys a 
different physical law than the original 
system with rotated coordinates

�aµ ̄�µ ! �
�
⇤�1

�
µ⌫

a⌫ ̄�µ 
<latexit sha1_base64="ElaVsdrnQUuPKVW3+I80xvJ7XU0="></latexit>

x
<latexit sha1_base64="9PtAB5AkcpCeQdJgVBQSwm1UaQI=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIUZRfQiBr14TMAskAyhp1OTtOlZ6O4RQ8gTePGgiFd9GO9exLexsxw08YeGj/+voqvKTwRX2nG+rczC4tLySnbVXlvf2NzKbe9UVZxKhhUWi1jWfapQ8AgrmmuB9UQiDX2BNb93NcprdygVj6Mb3U/QC2kn4gFnVBurfN/K5Z2CMxaZB3cK+YsP+zx5/7JLrdxnsx2zNMRIM0GVarhOor0BlZozgUO7mSpMKOvRDjYMRjRE5Q3Ggw7JgXHaJIileZEmY/d3x4CGSvVD31SGVHfVbDYy/8saqQ7OvAGPklRjxCYfBakgOiajrUmbS2Ra9A1QJrmZlbAulZRpcxvbHMGdXXkeqkcF97hwUnbzxUuYKAt7sA+H4MIpFOEaSlABBggP8ATP1q31aL1Yr5PSjDXt2YU/st5+AEhjkEE=</latexit>

[This setup is very reminiscent of 
spontaneous symmetry breaking]



Quark-sector Lorentz-violating effects
Quarks modified by Lorentz- and CPT-violating operators

L = 1
2  ̄(�

µiDµ + bQ) + h.c.
<latexit sha1_base64="XdwMLvlePIYJ6q4ReKQpMLJUeCk="></latexit>

1
2  ̄

bQ ��
⇣
a(3)

⌘µ

AB
 ̄A�µ B �

⇣
b(3)

⌘µ

AB
 ̄A�5�µ B + · · ·

+
⇣
c(4)

⌘µ⌫

AB
 ̄A�µiD⌫ B +

⇣
d(4)

⌘µ⌫

AB
 ̄A�5�µiD⌫ B · · ·

�
⇣
a(5)

⌘µ↵�

AB
 ̄A�µiD(↵iD�) B + · · ·

<latexit sha1_base64="khLbwjw65uR0pRyXNIsLcchpAyw=">AAAEgXicnVNda9swFFUTb+u8j6bb417EsoWE0mCnCxvspc32sMcW1g+IUiPLciIqy0aSN4LQ79j/2tv+zJjieJAmKZQKDFf33nPOvfK9ccGZ0kHwZ6fR9B49frL71H/2/MXLvdb+qwuVl5LQc5LzXF7FWFHOBD3XTHN6VUiKs5jTy/jmyyJ++YNKxXLxXc8LOsnwVLCUEaydK9pv/EIxnTJhMGdTYX2kU4mJCa0ZWBRjiQrFUC VjJE2sQT9ZQmdYG5RhPSOYmzNrbZ0Rc0xu7AICkSoLRTXswMMVOEScprqLr033qGeRZNOZ7kXmZGSvHWG5xlPLRydoirMMRy6juo+2ccYP4xxucB8gkuRaQSRyUWYxlRAhv3OworgUJE7wwxZBJO7RB2RfI5f4XxJusCcPZh/eobKlLejDzh2/Z7hNG/Niht28aHy/Dk13CYG2ulVI2LMrXd8uyUdUJPUkRq120A+qAzeNsDbaoD6nUes3SnJSZlRowrFS4zAo9MRgqRnh1E12qWjhqsVTOnamwBlVE1O1YeF750lgmkv3CQ0r7yrC4EypeRa7zMXcq/XYwrktNi51+mlimChKTQVZCqUlhzqHi3WECZOUaD53BiaSuVohmWG3gtotre8eIVxvedO4GPTDo/7wbNA+HtXPsQvegLegC0LwERyDb+AUnAPS+Nt81zxs9r2m1/MCb7BMbezUmNfg1vE+/wNzgYbm</latexit>

Modified kinetic terms 

We consider the following (spin-independent, flavor-diagonal) effects

L =
X

f=u,d

1
2  ̄f�

µiDµ f + 1
2 (c

(4)
f )µ⌫ ̄f�µiD⌫ f

� (a(5)f )µ↵� ̄f�µiD(↵iD�) f + h.c.
<latexit sha1_base64="fd+GJ+3cobax8dD+u/gXyTKfpL0="></latexit>



Deep inelastic scattering



Deep inelastic scattering

Example: Lc � 1
2c

µ⌫
f  ̄f i�µ

$

@⌫ f

<latexit sha1_base64="GUC8udjGfO/Kb5m+pSAI/z3/JSQ="></latexit>

⇠<latexit sha1_base64="ukIVJQDqYuB0Gg+D9X7H87o1zdo=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMXehGLLpxWcFeoB1KJs20oUlmSDJCGfoKblwo4k58FvduxLcx03ahrT8EPv7/HHLOCRPOtPG8b2dpeWV1bb2w4W5ube/sFvf2GzpOFaF1EvNYtUKsKWeS1g0znLYSRbEIOW2Gw+s8b95TpVks78wooYHAfckiRrDJrY5molsseWVvIrQI/gxKlx/uRfL25da6xc9OLyapoNIQjrVu+15iggwrwwinY7eTappgMsR92rYosaA6yCazjtGxdXooipV90qCJ+7sjw0LrkQhtpcBmoOez3Pwva6cmOg8yJpPUUEmmH0UpRyZG+eKoxxQlho8sYKKYnRWRAVaYGHse1x7Bn195ERqVsn9artz6peoVTFWAQziCE/DhDKpwAzWoA4EBPMATPDvCeXRenNdp6ZIz6zmAP3LefwCA1JGJ</latexit>

2

ξp

⇠<latexit sha1_base64="ukIVJQDqYuB0Gg+D9X7H87o1zdo=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMXehGLLpxWcFeoB1KJs20oUlmSDJCGfoKblwo4k58FvduxLcx03ahrT8EPv7/HHLOCRPOtPG8b2dpeWV1bb2w4W5ube/sFvf2GzpOFaF1EvNYtUKsKWeS1g0znLYSRbEIOW2Gw+s8b95TpVks78wooYHAfckiRrDJrY5molsseWVvIrQI/gxKlx/uRfL25da6xc9OLyapoNIQjrVu+15iggwrwwinY7eTappgMsR92rYosaA6yCazjtGxdXooipV90qCJ+7sjw0LrkQhtpcBmoOez3Pwva6cmOg8yJpPUUEmmH0UpRyZG+eKoxxQlho8sYKKYnRWRAVaYGHse1x7Bn195ERqVsn9artz6peoVTFWAQziCE/DhDKpwAzWoA4EBPMATPDvCeXRenNdp6ZIz6zmAP3LefwCA1JGJ</latexit> ff (⇠, · · ·) =
Z

d�

2⇡
e�i⇠p·n�hp| ̄(�enf )

�µn
µ

2  (0)|pi
<latexit sha1_base64="yXo1tcRu8BX4/8rj47x07mPTGnE="></latexit>

Tr


(�µ + c↵µf �↵)

1
(⇠p↵+q↵+c↵�

f q�)�↵+i✏
(�⌫ + c↵⌫f �↵)��⇠p�

�

<latexit sha1_base64="4clUVceUJOuocz8RdlK9dYmicRw="></latexit>

hhadron|�+|hadroni
<latexit sha1_base64="JlZ8TV44kf/+THPjvS9qxvj5nUM=">AAACHXicbVDLahtBEJy1k1hWXrJzNIQhIhAIiF074JyMwAfnaIP1AK0iekctadDM7DLTGyxW+hD74l/xJYcY40MuwX+T0eMQyykYKKqq6elKMiUdheFDsLH57PmLrdJ2+eWr12/eVnZ2my7NrcCGSFVq2wk4VNJggyQpbGcWQScKW8n4eO63fqB1MjXnNMmwq2Fo5EAKIC/1Kl9iBWaokMeEF1SMoG9TM5vGJ6A1fP9cnj7SY7 sI9yrVsBYuwJ+SaEWq9feXc1yd9iq/434qco2GhALnOlGYUbcAS1IonJXj3GEGYgxD7HhqQKPrFovrZvyjV/p8kFr/DPGF+u9EAdq5iU58UgON3Lo3F//ndXIafO0W0mQ5oRHLRYNccUr5vCrelxYFqYknIKz0f+ViBBYE+ULLvoRo/eSnpLlfiw5q+2dRtX7EliixPfaBfWIRO2R19o2dsgYT7IrdsF/sNrgOfgZ3wf0yuhGsZt6xRwj+/AXUfqdd</latexit>

nµ + cµ↵f n↵
<latexit sha1_base64="G0Kyalizwl0Aqa/hj2EMcIPC2lc="></latexit>

⇠<latexit sha1_base64="ukIVJQDqYuB0Gg+D9X7H87o1zdo=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMXehGLLpxWcFeoB1KJs20oUlmSDJCGfoKblwo4k58FvduxLcx03ahrT8EPv7/HHLOCRPOtPG8b2dpeWV1bb2w4W5ube/sFvf2GzpOFaF1EvNYtUKsKWeS1g0znLYSRbEIOW2Gw+s8b95TpVks78wooYHAfckiRrDJrY5molsseWVvIrQI/gxKlx/uRfL25da6xc9OLyapoNIQjrVu+15iggwrwwinY7eTappgMsR92rYosaA6yCazjtGxdXooipV90qCJ+7sjw0LrkQhtpcBmoOez3Pwva6cmOg8yJpPUUEmmH0UpRyZG+eKoxxQlho8sYKKYnRWRAVaYGHse1x7Bn195ERqVsn9artz6peoVTFWAQziCE/DhDKpwAzWoA4EBPMATPDvCeXRenNdp6ZIz6zmAP3LefwCA1JGJ</latexit> hhadron|�+|hadroni
<latexit sha1_base64="S+ZBzZj96TMBL7Sq0n9u1LSWTN0="></latexit>

⇠<latexit sha1_base64="ukIVJQDqYuB0Gg+D9X7H87o1zdo=">AAAB63icbZDLSgMxFIbPeK3jrerSTbAIrspMXehGLLpxWcFeoB1KJs20oUlmSDJCGfoKblwo4k58FvduxLcx03ahrT8EPv7/HHLOCRPOtPG8b2dpeWV1bb2w4W5ube/sFvf2GzpOFaF1EvNYtUKsKWeS1g0znLYSRbEIOW2Gw+s8b95TpVks78wooYHAfckiRrDJrY5molsseWVvIrQI/gxKlx/uRfL25da6xc9OLyapoNIQjrVu+15iggwrwwinY7eTappgMsR92rYosaA6yCazjtGxdXooipV90qCJ+7sjw0LrkQhtpcBmoOez3Pwva6cmOg8yJpPUUEmmH0UpRyZG+eKoxxQlho8sYKKYnRWRAVaYGHse1x7Bn195ERqVsn9artz6peoVTFWAQziCE/DhDKpwAzWoA4EBPMATPDvCeXRenNdp6ZIz6zmAP3LefwCA1JGJ</latexit> + · · ·
<latexit sha1_base64="75xK0dwgo5HpvOteuMI5JzLMwPw=">AAAB7nicbZDLSgMxFIYzXtt6q7p0EyyCIJSZutBl0Y3LCvaC7VAymUwbmpmE5IxYhj6EG0FF3LrzXdz5NJpeFtr6Q+Dj/88h55xACW7Adb+cpeWV1bX1XL6wsbm1vVPc3WsYmWrK6lQKqVsBMUzwhNWBg2AtpRmJA8GaweBynDfvmDZcJjcwVMyPSS/hEacErNU86dBQgukWS27ZnQgvgjeDUjWvnm4/7r9r3eJnJ5Q0jVkCVBBj2p6rwM+IBk4FGxU6qWGK0AHpsbbFhMTM+Nlk3BE+sk6II6ntSwBP3N8dGYmNGcaBrYwJ9M18Njb/y9opROd+xhOVAkvo9KMoFRgkHu+OQ64ZBTG0QKjmdlZM+0QTCvZCBXsEb37lRWhUyt5puXLtlaoXaKocOkCH6Bh56AxV0RWqoTqiaIAe0DN6cZTz6Lw6b9PSJWfWs4/+yHn/ATZTkzc=</latexit>

2q

ξp

� '
Z

d⇠�parton(⇠)f(⇠)

<latexit sha1_base64="+fOkUU/X4hZb3xCj8OwclPhK708=">AAACInicbVBNSwMxEM36bf2qevQSLIJeyq4U1JvoxaOCtYVuKdl0tgaT7JrMSsvS3+LFv+LFg6KeBH+M6cdBWweSebw3k8y8KJXCou9/eTOzc/MLi0vLhZXVtfWN4ubWjU0yw6HKE5mYesQsSKGhigIl1FMDTEUSatHd+UCvPYCxItHX2EuhqVhHi1hwho5qFU9CKzqKUZcU3NNQaKTtsCvoiG/lIUIX85QZTHS/v++kg3h4t4olv+wPg06DYAxKZByXreJH2E54pkAjl8zaRuCn2Mzdy4JL6BfCzELK+B3rQMNBzRTYZj5csU/3HNOmcWLccSMO2d8dOVPW9lTkKhXDWzupDcj/tEaG8XEzFzrNEDQffRRnkmJCB37RtjDAUfYcYNwINyvlt8wwjs7VgjMhmFx5GtwcloNKuXJVKZ2eje1YIjtkl+yTgByRU3JBLkmVcPJInskrefOevBfv3fsclc54455t8ie87x/6ZqSP</latexit>



Estimating sensitivities at colliders 



Differential cross sections enable extraction of (estimated) bounds using 
pseudo data for the EIC. Technique relies on coefficient combinations that 
exhibit sidereal time dependence

Estimating sensitivities at colliders 

23 hrs 56 mins ⇠<latexit sha1_base64="7hHeOOAESAzBOkZUF7jtzCiOqDk=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4juCaQLGF2MpsMmccyMyuEJd/gxYMiXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmlldW19o7xZ2dre2d2r7h88GpVpQkOiuNLtGBvKmaShZZbTdqopFjGnrXh0O/VbT1QbpuSDHac0EnggWcIItk4Ku4YJ1KvW/Lo/A1omQUFqUKDZq351+4pkgkpLODamE/ipjXKsLSOcTirdzNAUkxEe0I6jEgtqonx27ASdOKWPEqVdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XiezyXWUM5lmlkoyX5RkHFmFpp+jPtOUWD52BBPN3K2IDLHGxLp8Ki6EYPHlZfJ4Vg/O65f3F7XGTRFHGY7gGE4hgCtowB00IQQCDJ7hFd486b14797HvLXkFTOH8Afe5w95Ao54</latexit>

cµ⌫f

<latexit sha1_base64="fw18DkUQn9mQz8QEHO36/iRJRxg=">AAACA3icbVDLSsNAFJ3UV62vqDvdBIvgqiRS0GXRjcsK9gFNDJPJpB06MwnzEEoIuPFX3LhQxK0/4c6/MUmz0NYDFw7n3Dt37gkSSqSy7W+jtrK6tr5R32xsbe/s7pn7B30Za4FwD8U0FsMASkwJxz1FFMXDRGDIAooHwfS68AcPWEgS8zs1S7DH4JiTiCCocsk3j9zyjVTgMEuRH92nLtMu11nW8M2m3bJLWMvEqUgTVOj65p cbxkgzzBWiUMqRYyfKS6FQBFGcNVwtcQLRFI7xKKccMiy9tNyfWae5ElpRLPLiyirV3xMpZFLOWJB3MqgmctErxP+8kVbRpZcSnmiFOZovijS1VGwVgVghERgpOssJRILkf7XQBAqIVB5bEYKzePIy6Z+3nHarfdtudq6qOOrgGJyAM+CAC9ABN6ALegCBR/AMXsGb8WS8GO/Gx7y1ZlQzh+APjM8f/RuYYQ==</latexit>

6 observable, sidereal-time dep. Lorentz-violating coeff. combos per flavor, 
up to 2nd sidereal harmonics

aµ↵�f

<latexit sha1_base64="KsxlFkPnQcHVG1hiKs291xVy81E=">AAACC3icbVBNS8NAEN3Ur1q/oh69hBbBU0mkoMeiF48V7Ac0tUy2k3bpZhN2N0IJuXvxr3jxoIhX/4A3/41J2oO2Phh4vDezO/O8iDOlbfvbKK2tb2xulbcrO7t7+wfm4VFHhbGk2KYhD2XPA4WcCWxrpjn2IokQeBy73vQ697sPKBULxZ2eRTgIYCyYzyjoTBqaVbd4I5E4ShMY+veJG8Qu8GgCroca0rQyNGt23S5grRJnQWpkgdbQ/HJHIY0DFJpyUKrv2JEeJCA1oxzTihsrjIBOYYz9jAoIUA2SYo/UOs2UkeWHMiuhrUL9PZFAoNQs8LLOAPRELXu5+J/Xj7V/OUiYiGKNgs4/8mNu6dDKg7FGTCLVfJYRoJJlu1p0AhKozuLLQ3CWT14lnfO606g3bhu15tUijjI5IVVyRhxyQZrkhrRIm1DySJ7JK3kznowX4934mLeWjMXMMfkD4/MHOiObyg==</latexit>

12 observable, sidereal-time dep. Lorentz- and CPT-violating coeff. combos 
per flavor, up to 3rd sidereal harmonics

�(T�) ⇠ �SM (1 + c0 + c1 cos(!�T�) + c2 cos(2!�T�) + · · · )

<latexit sha1_base64="n1MVLRIrQJixR56xGBo9//n5bac=">AAACvXicfVFda9swFJW9j3bZV7Y97kUsDFIKwQ4dK3tp6V72MuhY0xbi4MnytaNVH0a67haM/2TZy/7NlMSwphm7IDg65x7OlW5WSeEwin4H4b37Dx7u7D7qPX7y9Nnz/ouX587UlsOEG2nsZcYcSKFhggIlXFYWmMokXGRXH5f6xTVYJ4w+w0UFM8VKLQrBGXoq7f9KnCgVG56lialk7faoJxRds2mTIPzE5uvntk0kFDiM95 NVZmMhbxueRi3tiEwyftXu01s6T+MN0V/cMDEKStal0b+xG07K0/G2dfw/b27Q0cSKco57aX8QjaJV0W0Qd2BAujpN+zdJbnitQCOXzLlpHFU4a5hFwSW0vaR2UPk5WAlTDzVT4GbNasCWvvVMTgtj/dFIV+xtR8OUcwuV+U7FcO7uakvyX9q0xuJw1ghd1Qiar4OKWlI0dLlKmgsLHOXCA8at8LNSPmeWcfQL7/lPiO8+eRucj0fxwejdl4PB8Un3HbvkNXlDhiQm78kx+UROyYTw4EPwLRDB9/AohFCGet0aBp3nFdmo8McfmefcOQ==</latexit>



Differential cross sections enable extraction of (estimated) bounds using 
pseudo data for the EIC. Technique relies on coefficient combinations that 
exhibit sidereal time dependence

Estimating sensitivities at colliders 

23 hrs 56 mins ⇠<latexit sha1_base64="7hHeOOAESAzBOkZUF7jtzCiOqDk=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4juCaQLGF2MpsMmccyMyuEJd/gxYMiXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmlldW19o7xZ2dre2d2r7h88GpVpQkOiuNLtGBvKmaShZZbTdqopFjGnrXh0O/VbT1QbpuSDHac0EnggWcIItk4Ku4YJ1KvW/Lo/A1omQUFqUKDZq351+4pkgkpLODamE/ipjXKsLSOcTirdzNAUkxEe0I6jEgtqonx27ASdOKWPEqVdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XiezyXWUM5lmlkoyX5RkHFmFpp+jPtOUWD52BBPN3K2IDLHGxLp8Ki6EYPHlZfJ4Vg/O65f3F7XGTRFHGY7gGE4hgCtowB00IQQCDJ7hFd486b14797HvLXkFTOH8Afe5w95Ao54</latexit>

cµ⌫f

<latexit sha1_base64="fw18DkUQn9mQz8QEHO36/iRJRxg=">AAACA3icbVDLSsNAFJ3UV62vqDvdBIvgqiRS0GXRjcsK9gFNDJPJpB06MwnzEEoIuPFX3LhQxK0/4c6/MUmz0NYDFw7n3Dt37gkSSqSy7W+jtrK6tr5R32xsbe/s7pn7B30Za4FwD8U0FsMASkwJxz1FFMXDRGDIAooHwfS68AcPWEgS8zs1S7DH4JiTiCCocsk3j9zyjVTgMEuRH92nLtMu11nW8M2m3bJLWMvEqUgTVOj65p cbxkgzzBWiUMqRYyfKS6FQBFGcNVwtcQLRFI7xKKccMiy9tNyfWae5ElpRLPLiyirV3xMpZFLOWJB3MqgmctErxP+8kVbRpZcSnmiFOZovijS1VGwVgVghERgpOssJRILkf7XQBAqIVB5bEYKzePIy6Z+3nHarfdtudq6qOOrgGJyAM+CAC9ABN6ALegCBR/AMXsGb8WS8GO/Gx7y1ZlQzh+APjM8f/RuYYQ==</latexit>

6 observable, sidereal-time dep. Lorentz-violating coeff. combos per flavor, 
up to 2nd sidereal harmonics

aµ↵�f

<latexit sha1_base64="KsxlFkPnQcHVG1hiKs291xVy81E=">AAACC3icbVBNS8NAEN3Ur1q/oh69hBbBU0mkoMeiF48V7Ac0tUy2k3bpZhN2N0IJuXvxr3jxoIhX/4A3/41J2oO2Phh4vDezO/O8iDOlbfvbKK2tb2xulbcrO7t7+wfm4VFHhbGk2KYhD2XPA4WcCWxrpjn2IokQeBy73vQ697sPKBULxZ2eRTgIYCyYzyjoTBqaVbd4I5E4ShMY+veJG8Qu8GgCroca0rQyNGt23S5grRJnQWpkgdbQ/HJHIY0DFJpyUKrv2JEeJCA1oxzTihsrjIBOYYz9jAoIUA2SYo/UOs2UkeWHMiuhrUL9PZFAoNQs8LLOAPRELXu5+J/Xj7V/OUiYiGKNgs4/8mNu6dDKg7FGTCLVfJYRoJJlu1p0AhKozuLLQ3CWT14lnfO606g3bhu15tUijjI5IVVyRhxyQZrkhrRIm1DySJ7JK3kznowX4934mLeWjMXMMfkD4/MHOiObyg==</latexit>

12 observable, sidereal-time dep. Lorentz- and CPT-violating coeff. combos 
per flavor, up to 3rd sidereal harmonics

�(T�) ⇠ �SM (1 + c0 + c1 cos(!�T�) + c2 cos(2!�T�) + · · · )

<latexit sha1_base64="n1MVLRIrQJixR56xGBo9//n5bac=">AAACvXicfVFda9swFJW9j3bZV7Y97kUsDFIKwQ4dK3tp6V72MuhY0xbi4MnytaNVH0a67haM/2TZy/7NlMSwphm7IDg65x7OlW5WSeEwin4H4b37Dx7u7D7qPX7y9Nnz/ouX587UlsOEG2nsZcYcSKFhggIlXFYWmMokXGRXH5f6xTVYJ4w+w0UFM8VKLQrBGXoq7f9KnCgVG56lialk7faoJxRds2mTIPzE5uvntk0kFDiM95 NVZmMhbxueRi3tiEwyftXu01s6T+MN0V/cMDEKStal0b+xG07K0/G2dfw/b27Q0cSKco57aX8QjaJV0W0Qd2BAujpN+zdJbnitQCOXzLlpHFU4a5hFwSW0vaR2UPk5WAlTDzVT4GbNasCWvvVMTgtj/dFIV+xtR8OUcwuV+U7FcO7uakvyX9q0xuJw1ghd1Qiar4OKWlI0dLlKmgsLHOXCA8at8LNSPmeWcfQL7/lPiO8+eRucj0fxwejdl4PB8Un3HbvkNXlDhiQm78kx+UROyYTw4EPwLRDB9/AohFCGet0aBp3nFdmo8McfmefcOQ==</latexit>



Differential cross sections enable extraction of (estimated) bounds using 
pseudo data for the EIC. Technique relies on coefficient combinations that 
exhibit sidereal time dependence

Estimating sensitivities at colliders 

23 hrs 56 mins ⇠<latexit sha1_base64="7hHeOOAESAzBOkZUF7jtzCiOqDk=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4juCaQLGF2MpsMmccyMyuEJd/gxYMiXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmlldW19o7xZ2dre2d2r7h88GpVpQkOiuNLtGBvKmaShZZbTdqopFjGnrXh0O/VbT1QbpuSDHac0EnggWcIItk4Ku4YJ1KvW/Lo/A1omQUFqUKDZq351+4pkgkpLODamE/ipjXKsLSOcTirdzNAUkxEe0I6jEgtqonx27ASdOKWPEqVdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XiezyXWUM5lmlkoyX5RkHFmFpp+jPtOUWD52BBPN3K2IDLHGxLp8Ki6EYPHlZfJ4Vg/O65f3F7XGTRFHGY7gGE4hgCtowB00IQQCDJ7hFd486b14797HvLXkFTOH8Afe5w95Ao54</latexit>

cµ⌫f

<latexit sha1_base64="fw18DkUQn9mQz8QEHO36/iRJRxg=">AAACA3icbVDLSsNAFJ3UV62vqDvdBIvgqiRS0GXRjcsK9gFNDJPJpB06MwnzEEoIuPFX3LhQxK0/4c6/MUmz0NYDFw7n3Dt37gkSSqSy7W+jtrK6tr5R32xsbe/s7pn7B30Za4FwD8U0FsMASkwJxz1FFMXDRGDIAooHwfS68AcPWEgS8zs1S7DH4JiTiCCocsk3j9zyjVTgMEuRH92nLtMu11nW8M2m3bJLWMvEqUgTVOj65p cbxkgzzBWiUMqRYyfKS6FQBFGcNVwtcQLRFI7xKKccMiy9tNyfWae5ElpRLPLiyirV3xMpZFLOWJB3MqgmctErxP+8kVbRpZcSnmiFOZovijS1VGwVgVghERgpOssJRILkf7XQBAqIVB5bEYKzePIy6Z+3nHarfdtudq6qOOrgGJyAM+CAC9ABN6ALegCBR/AMXsGb8WS8GO/Gx7y1ZlQzh+APjM8f/RuYYQ==</latexit>

6 observable, sidereal-time dep. Lorentz-violating coeff. combos per flavor, 
up to 2nd sidereal harmonics

aµ↵�f

<latexit sha1_base64="KsxlFkPnQcHVG1hiKs291xVy81E=">AAACC3icbVBNS8NAEN3Ur1q/oh69hBbBU0mkoMeiF48V7Ac0tUy2k3bpZhN2N0IJuXvxr3jxoIhX/4A3/41J2oO2Phh4vDezO/O8iDOlbfvbKK2tb2xulbcrO7t7+wfm4VFHhbGk2KYhD2XPA4WcCWxrpjn2IokQeBy73vQ697sPKBULxZ2eRTgIYCyYzyjoTBqaVbd4I5E4ShMY+veJG8Qu8GgCroca0rQyNGt23S5grRJnQWpkgdbQ/HJHIY0DFJpyUKrv2JEeJCA1oxzTihsrjIBOYYz9jAoIUA2SYo/UOs2UkeWHMiuhrUL9PZFAoNQs8LLOAPRELXu5+J/Xj7V/OUiYiGKNgs4/8mNu6dDKg7FGTCLVfJYRoJJlu1p0AhKozuLLQ3CWT14lnfO606g3bhu15tUijjI5IVVyRhxyQZrkhrRIm1DySJ7JK3kznowX4934mLeWjMXMMfkD4/MHOiObyg==</latexit>

12 observable, sidereal-time dep. Lorentz- and CPT-violating coeff. combos 
per flavor, up to 3rd sidereal harmonics

�(T�) ⇠ �SM (1 + c0 + c1 cos(!�T�) + c2 cos(2!�T�) + · · · )

<latexit sha1_base64="n1MVLRIrQJixR56xGBo9//n5bac=">AAACvXicfVFda9swFJW9j3bZV7Y97kUsDFIKwQ4dK3tp6V72MuhY0xbi4MnytaNVH0a67haM/2TZy/7NlMSwphm7IDg65x7OlW5WSeEwin4H4b37Dx7u7D7qPX7y9Nnz/ouX587UlsOEG2nsZcYcSKFhggIlXFYWmMokXGRXH5f6xTVYJ4w+w0UFM8VKLQrBGXoq7f9KnCgVG56lialk7faoJxRds2mTIPzE5uvntk0kFDiM95 NVZmMhbxueRi3tiEwyftXu01s6T+MN0V/cMDEKStal0b+xG07K0/G2dfw/b27Q0cSKco57aX8QjaJV0W0Qd2BAujpN+zdJbnitQCOXzLlpHFU4a5hFwSW0vaR2UPk5WAlTDzVT4GbNasCWvvVMTgtj/dFIV+xtR8OUcwuV+U7FcO7uakvyX9q0xuJw1ghd1Qiar4OKWlI0dLlKmgsLHOXCA8at8LNSPmeWcfQL7/lPiO8+eRucj0fxwejdl4PB8Un3HbvkNXlDhiQm78kx+UROyYTw4EPwLRDB9/AohFCGet0aBp3nFdmo8McfmefcOQ==</latexit>



Differential cross sections enable extraction of (estimated) bounds using 
pseudo data for the EIC. Technique relies on coefficient combinations that 
exhibit sidereal time dependence

Estimating sensitivities at colliders 

23 hrs 56 mins ⇠<latexit sha1_base64="7hHeOOAESAzBOkZUF7jtzCiOqDk=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4juCaQLGF2MpsMmccyMyuEJd/gxYMiXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmlldW19o7xZ2dre2d2r7h88GpVpQkOiuNLtGBvKmaShZZbTdqopFjGnrXh0O/VbT1QbpuSDHac0EnggWcIItk4Ku4YJ1KvW/Lo/A1omQUFqUKDZq351+4pkgkpLODamE/ipjXKsLSOcTirdzNAUkxEe0I6jEgtqonx27ASdOKWPEqVdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XiezyXWUM5lmlkoyX5RkHFmFpp+jPtOUWD52BBPN3K2IDLHGxLp8Ki6EYPHlZfJ4Vg/O65f3F7XGTRFHGY7gGE4hgCtowB00IQQCDJ7hFd486b14797HvLXkFTOH8Afe5w95Ao54</latexit>

cµ⌫f

<latexit sha1_base64="fw18DkUQn9mQz8QEHO36/iRJRxg=">AAACA3icbVDLSsNAFJ3UV62vqDvdBIvgqiRS0GXRjcsK9gFNDJPJpB06MwnzEEoIuPFX3LhQxK0/4c6/MUmz0NYDFw7n3Dt37gkSSqSy7W+jtrK6tr5R32xsbe/s7pn7B30Za4FwD8U0FsMASkwJxz1FFMXDRGDIAooHwfS68AcPWEgS8zs1S7DH4JiTiCCocsk3j9zyjVTgMEuRH92nLtMu11nW8M2m3bJLWMvEqUgTVOj65p cbxkgzzBWiUMqRYyfKS6FQBFGcNVwtcQLRFI7xKKccMiy9tNyfWae5ElpRLPLiyirV3xMpZFLOWJB3MqgmctErxP+8kVbRpZcSnmiFOZovijS1VGwVgVghERgpOssJRILkf7XQBAqIVB5bEYKzePIy6Z+3nHarfdtudq6qOOrgGJyAM+CAC9ABN6ALegCBR/AMXsGb8WS8GO/Gx7y1ZlQzh+APjM8f/RuYYQ==</latexit>

6 observable, sidereal-time dep. Lorentz-violating coeff. combos per flavor, 
up to 2nd sidereal harmonics

aµ↵�f

<latexit sha1_base64="KsxlFkPnQcHVG1hiKs291xVy81E=">AAACC3icbVBNS8NAEN3Ur1q/oh69hBbBU0mkoMeiF48V7Ac0tUy2k3bpZhN2N0IJuXvxr3jxoIhX/4A3/41J2oO2Phh4vDezO/O8iDOlbfvbKK2tb2xulbcrO7t7+wfm4VFHhbGk2KYhD2XPA4WcCWxrpjn2IokQeBy73vQ697sPKBULxZ2eRTgIYCyYzyjoTBqaVbd4I5E4ShMY+veJG8Qu8GgCroca0rQyNGt23S5grRJnQWpkgdbQ/HJHIY0DFJpyUKrv2JEeJCA1oxzTihsrjIBOYYz9jAoIUA2SYo/UOs2UkeWHMiuhrUL9PZFAoNQs8LLOAPRELXu5+J/Xj7V/OUiYiGKNgs4/8mNu6dDKg7FGTCLVfJYRoJJlu1p0AhKozuLLQ3CWT14lnfO606g3bhu15tUijjI5IVVyRhxyQZrkhrRIm1DySJ7JK3kznowX4934mLeWjMXMMfkD4/MHOiObyg==</latexit>

12 observable, sidereal-time dep. Lorentz- and CPT-violating coeff. combos 
per flavor, up to 3rd sidereal harmonics

�(T�) ⇠ �SM (1 + c0 + c1 cos(!�T�) + c2 cos(2!�T�) + · · · )

<latexit sha1_base64="n1MVLRIrQJixR56xGBo9//n5bac=">AAACvXicfVFda9swFJW9j3bZV7Y97kUsDFIKwQ4dK3tp6V72MuhY0xbi4MnytaNVH0a67haM/2TZy/7NlMSwphm7IDg65x7OlW5WSeEwin4H4b37Dx7u7D7qPX7y9Nnz/ouX587UlsOEG2nsZcYcSKFhggIlXFYWmMokXGRXH5f6xTVYJ4w+w0UFM8VKLQrBGXoq7f9KnCgVG56lialk7faoJxRds2mTIPzE5uvntk0kFDiM95 NVZmMhbxueRi3tiEwyftXu01s6T+MN0V/cMDEKStal0b+xG07K0/G2dfw/b27Q0cSKco57aX8QjaJV0W0Qd2BAujpN+zdJbnitQCOXzLlpHFU4a5hFwSW0vaR2UPk5WAlTDzVT4GbNasCWvvVMTgtj/dFIV+xtR8OUcwuV+U7FcO7uakvyX9q0xuJw1ghd1Qiar4OKWlI0dLlKmgsLHOXCA8at8LNSPmeWcfQL7/lPiO8+eRucj0fxwejdl4PB8Un3HbvkNXlDhiQm78kx+UROyYTw4EPwLRDB9/AohFCGet0aBp3nFdmo8McfmefcOQ==</latexit>



Differential cross sections enable extraction of (estimated) bounds using 
pseudo data for the EIC. Technique relies on coefficient combinations that 
exhibit sidereal time dependence

pe−

Estimating sensitivities at colliders 

23 hrs 56 mins ⇠<latexit sha1_base64="7hHeOOAESAzBOkZUF7jtzCiOqDk=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4juCaQLGF2MpsMmccyMyuEJd/gxYMiXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmlldW19o7xZ2dre2d2r7h88GpVpQkOiuNLtGBvKmaShZZbTdqopFjGnrXh0O/VbT1QbpuSDHac0EnggWcIItk4Ku4YJ1KvW/Lo/A1omQUFqUKDZq351+4pkgkpLODamE/ipjXKsLSOcTirdzNAUkxEe0I6jEgtqonx27ASdOKWPEqVdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XiezyXWUM5lmlkoyX5RkHFmFpp+jPtOUWD52BBPN3K2IDLHGxLp8Ki6EYPHlZfJ4Vg/O65f3F7XGTRFHGY7gGE4hgCtowB00IQQCDJ7hFd486b14797HvLXkFTOH8Afe5w95Ao54</latexit>

cµ⌫f

<latexit sha1_base64="fw18DkUQn9mQz8QEHO36/iRJRxg=">AAACA3icbVDLSsNAFJ3UV62vqDvdBIvgqiRS0GXRjcsK9gFNDJPJpB06MwnzEEoIuPFX3LhQxK0/4c6/MUmz0NYDFw7n3Dt37gkSSqSy7W+jtrK6tr5R32xsbe/s7pn7B30Za4FwD8U0FsMASkwJxz1FFMXDRGDIAooHwfS68AcPWEgS8zs1S7DH4JiTiCCocsk3j9zyjVTgMEuRH92nLtMu11nW8M2m3bJLWMvEqUgTVOj65p cbxkgzzBWiUMqRYyfKS6FQBFGcNVwtcQLRFI7xKKccMiy9tNyfWae5ElpRLPLiyirV3xMpZFLOWJB3MqgmctErxP+8kVbRpZcSnmiFOZovijS1VGwVgVghERgpOssJRILkf7XQBAqIVB5bEYKzePIy6Z+3nHarfdtudq6qOOrgGJyAM+CAC9ABN6ALegCBR/AMXsGb8WS8GO/Gx7y1ZlQzh+APjM8f/RuYYQ==</latexit>

6 observable, sidereal-time dep. Lorentz-violating coeff. combos per flavor, 
up to 2nd sidereal harmonics

aµ↵�f

<latexit sha1_base64="KsxlFkPnQcHVG1hiKs291xVy81E=">AAACC3icbVBNS8NAEN3Ur1q/oh69hBbBU0mkoMeiF48V7Ac0tUy2k3bpZhN2N0IJuXvxr3jxoIhX/4A3/41J2oO2Phh4vDezO/O8iDOlbfvbKK2tb2xulbcrO7t7+wfm4VFHhbGk2KYhD2XPA4WcCWxrpjn2IokQeBy73vQ697sPKBULxZ2eRTgIYCyYzyjoTBqaVbd4I5E4ShMY+veJG8Qu8GgCroca0rQyNGt23S5grRJnQWpkgdbQ/HJHIY0DFJpyUKrv2JEeJCA1oxzTihsrjIBOYYz9jAoIUA2SYo/UOs2UkeWHMiuhrUL9PZFAoNQs8LLOAPRELXu5+J/Xj7V/OUiYiGKNgs4/8mNu6dDKg7FGTCLVfJYRoJJlu1p0AhKozuLLQ3CWT14lnfO606g3bhu15tUijjI5IVVyRhxyQZrkhrRIm1DySJ7JK3kznowX4934mLeWjMXMMfkD4/MHOiObyg==</latexit>

12 observable, sidereal-time dep. Lorentz- and CPT-violating coeff. combos 
per flavor, up to 3rd sidereal harmonics

�(T�) ⇠ �SM (1 + c0 + c1 cos(!�T�) + c2 cos(2!�T�) + · · · )

<latexit sha1_base64="n1MVLRIrQJixR56xGBo9//n5bac=">AAACvXicfVFda9swFJW9j3bZV7Y97kUsDFIKwQ4dK3tp6V72MuhY0xbi4MnytaNVH0a67haM/2TZy/7NlMSwphm7IDg65x7OlW5WSeEwin4H4b37Dx7u7D7qPX7y9Nnz/ouX587UlsOEG2nsZcYcSKFhggIlXFYWmMokXGRXH5f6xTVYJ4w+w0UFM8VKLQrBGXoq7f9KnCgVG56lialk7faoJxRds2mTIPzE5uvntk0kFDiM95 NVZmMhbxueRi3tiEwyftXu01s6T+MN0V/cMDEKStal0b+xG07K0/G2dfw/b27Q0cSKco57aX8QjaJV0W0Qd2BAujpN+zdJbnitQCOXzLlpHFU4a5hFwSW0vaR2UPk5WAlTDzVT4GbNasCWvvVMTgtj/dFIV+xtR8OUcwuV+U7FcO7uakvyX9q0xuJw1ghd1Qiar4OKWlI0dLlKmgsLHOXCA8at8LNSPmeWcfQL7/lPiO8+eRucj0fxwejdl4PB8Un3HbvkNXlDhiQm78kx+UROyYTw4EPwLRDB9/AohFCGet0aBp3nFdmo8McfmefcOQ==</latexit>



Differential cross sections enable extraction of (estimated) bounds using 
pseudo data for the EIC. Technique relies on coefficient combinations that 
exhibit sidereal time dependence

pe−

σ(t)

t
<latexit sha1_base64="iV91qxTxxCNI027uKWR2AEuFCJ8=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIWZeFAEMeDFYwJmgSSEnk5N0qZnobtHCEOewIsHRbyqD+IzeBHfxs5y0MQfGj7+v4quKi8WXGnH+bYyS8srq2vZdXtjc2t7J7e7V1NRIhlWWSQi2fCoQsFDrGquBTZiiTTwBNa9wdU4r9+hVDwKb/QwxnZAeyH3OaPaWBXdyeWdgjMRWQR3BvnLj7cv+yJ+L3dyn61uxJIAQ80EVarpOrFup1RqzgSO7FaiMKZsQHvYNBjSAFU7nQw6IkfG6RI/kuaFmkzc3x0pDZQaBp6pDKjuq/lsbP6XNRPtn7VTHsaJxpBNP/ITQXRExluTLpfItBgaoExyMythfSop0+Y2tjmCO7/yItSKBfekUKy4+dI5TJWFAziEY3DhFEpwDWWoAgOEe3iEJ+vWerCerZdpacaa9ezDH1mvPwWpkMU=</latexit>

Estimating sensitivities at colliders 

23 hrs 56 mins ⇠<latexit sha1_base64="7hHeOOAESAzBOkZUF7jtzCiOqDk=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4juCaQLGF2MpsMmccyMyuEJd/gxYMiXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmlldW19o7xZ2dre2d2r7h88GpVpQkOiuNLtGBvKmaShZZbTdqopFjGnrXh0O/VbT1QbpuSDHac0EnggWcIItk4Ku4YJ1KvW/Lo/A1omQUFqUKDZq351+4pkgkpLODamE/ipjXKsLSOcTirdzNAUkxEe0I6jEgtqonx27ASdOKWPEqVdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XiezyXWUM5lmlkoyX5RkHFmFpp+jPtOUWD52BBPN3K2IDLHGxLp8Ki6EYPHlZfJ4Vg/O65f3F7XGTRFHGY7gGE4hgCtowB00IQQCDJ7hFd486b14797HvLXkFTOH8Afe5w95Ao54</latexit>

cµ⌫f

<latexit sha1_base64="fw18DkUQn9mQz8QEHO36/iRJRxg=">AAACA3icbVDLSsNAFJ3UV62vqDvdBIvgqiRS0GXRjcsK9gFNDJPJpB06MwnzEEoIuPFX3LhQxK0/4c6/MUmz0NYDFw7n3Dt37gkSSqSy7W+jtrK6tr5R32xsbe/s7pn7B30Za4FwD8U0FsMASkwJxz1FFMXDRGDIAooHwfS68AcPWEgS8zs1S7DH4JiTiCCocsk3j9zyjVTgMEuRH92nLtMu11nW8M2m3bJLWMvEqUgTVOj65p cbxkgzzBWiUMqRYyfKS6FQBFGcNVwtcQLRFI7xKKccMiy9tNyfWae5ElpRLPLiyirV3xMpZFLOWJB3MqgmctErxP+8kVbRpZcSnmiFOZovijS1VGwVgVghERgpOssJRILkf7XQBAqIVB5bEYKzePIy6Z+3nHarfdtudq6qOOrgGJyAM+CAC9ABN6ALegCBR/AMXsGb8WS8GO/Gx7y1ZlQzh+APjM8f/RuYYQ==</latexit>

6 observable, sidereal-time dep. Lorentz-violating coeff. combos per flavor, 
up to 2nd sidereal harmonics

aµ↵�f

<latexit sha1_base64="KsxlFkPnQcHVG1hiKs291xVy81E=">AAACC3icbVBNS8NAEN3Ur1q/oh69hBbBU0mkoMeiF48V7Ac0tUy2k3bpZhN2N0IJuXvxr3jxoIhX/4A3/41J2oO2Phh4vDezO/O8iDOlbfvbKK2tb2xulbcrO7t7+wfm4VFHhbGk2KYhD2XPA4WcCWxrpjn2IokQeBy73vQ697sPKBULxZ2eRTgIYCyYzyjoTBqaVbd4I5E4ShMY+veJG8Qu8GgCroca0rQyNGt23S5grRJnQWpkgdbQ/HJHIY0DFJpyUKrv2JEeJCA1oxzTihsrjIBOYYz9jAoIUA2SYo/UOs2UkeWHMiuhrUL9PZFAoNQs8LLOAPRELXu5+J/Xj7V/OUiYiGKNgs4/8mNu6dDKg7FGTCLVfJYRoJJlu1p0AhKozuLLQ3CWT14lnfO606g3bhu15tUijjI5IVVyRhxyQZrkhrRIm1DySJ7JK3kznowX4934mLeWjMXMMfkD4/MHOiObyg==</latexit>

12 observable, sidereal-time dep. Lorentz- and CPT-violating coeff. combos 
per flavor, up to 3rd sidereal harmonics

�(T�) ⇠ �SM (1 + c0 + c1 cos(!�T�) + c2 cos(2!�T�) + · · · )

<latexit sha1_base64="n1MVLRIrQJixR56xGBo9//n5bac=">AAACvXicfVFda9swFJW9j3bZV7Y97kUsDFIKwQ4dK3tp6V72MuhY0xbi4MnytaNVH0a67haM/2TZy/7NlMSwphm7IDg65x7OlW5WSeEwin4H4b37Dx7u7D7qPX7y9Nnz/ouX587UlsOEG2nsZcYcSKFhggIlXFYWmMokXGRXH5f6xTVYJ4w+w0UFM8VKLQrBGXoq7f9KnCgVG56lialk7faoJxRds2mTIPzE5uvntk0kFDiM95 NVZmMhbxueRi3tiEwyftXu01s6T+MN0V/cMDEKStal0b+xG07K0/G2dfw/b27Q0cSKco57aX8QjaJV0W0Qd2BAujpN+zdJbnitQCOXzLlpHFU4a5hFwSW0vaR2UPk5WAlTDzVT4GbNasCWvvVMTgtj/dFIV+xtR8OUcwuV+U7FcO7uakvyX9q0xuJw1ghd1Qiar4OKWlI0dLlKmgsLHOXCA8at8LNSPmeWcfQL7/lPiO8+eRucj0fxwejdl4PB8Un3HbvkNXlDhiQm78kx+UROyYTw4EPwLRDB9/AohFCGet0aBp3nFdmo8McfmefcOQ==</latexit>



Differential cross sections enable extraction of (estimated) bounds using 
pseudo data for the EIC. Technique relies on coefficient combinations that 
exhibit sidereal time dependence

pe−

σ(t)

t
<latexit sha1_base64="iV91qxTxxCNI027uKWR2AEuFCJ8=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIWZeFAEMeDFYwJmgSSEnk5N0qZnobtHCEOewIsHRbyqD+IzeBHfxs5y0MQfGj7+v4quKi8WXGnH+bYyS8srq2vZdXtjc2t7J7e7V1NRIhlWWSQi2fCoQsFDrGquBTZiiTTwBNa9wdU4r9+hVDwKb/QwxnZAeyH3OaPaWBXdyeWdgjMRWQR3BvnLj7cv+yJ+L3dyn61uxJIAQ80EVarpOrFup1RqzgSO7FaiMKZsQHvYNBjSAFU7nQw6IkfG6RI/kuaFmkzc3x0pDZQaBp6pDKjuq/lsbP6XNRPtn7VTHsaJxpBNP/ITQXRExluTLpfItBgaoExyMythfSop0+Y2tjmCO7/yItSKBfekUKy4+dI5TJWFAziEY3DhFEpwDWWoAgOEe3iEJ+vWerCerZdpacaa9ezDH1mvPwWpkMU=</latexit>

Estimating sensitivities at colliders 

23 hrs 56 mins ⇠<latexit sha1_base64="7hHeOOAESAzBOkZUF7jtzCiOqDk=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4juCaQLGF2MpsMmccyMyuEJd/gxYMiXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmlldW19o7xZ2dre2d2r7h88GpVpQkOiuNLtGBvKmaShZZbTdqopFjGnrXh0O/VbT1QbpuSDHac0EnggWcIItk4Ku4YJ1KvW/Lo/A1omQUFqUKDZq351+4pkgkpLODamE/ipjXKsLSOcTirdzNAUkxEe0I6jEgtqonx27ASdOKWPEqVdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XiezyXWUM5lmlkoyX5RkHFmFpp+jPtOUWD52BBPN3K2IDLHGxLp8Ki6EYPHlZfJ4Vg/O65f3F7XGTRFHGY7gGE4hgCtowB00IQQCDJ7hFd486b14797HvLXkFTOH8Afe5w95Ao54</latexit>

cµ⌫f

<latexit sha1_base64="fw18DkUQn9mQz8QEHO36/iRJRxg=">AAACA3icbVDLSsNAFJ3UV62vqDvdBIvgqiRS0GXRjcsK9gFNDJPJpB06MwnzEEoIuPFX3LhQxK0/4c6/MUmz0NYDFw7n3Dt37gkSSqSy7W+jtrK6tr5R32xsbe/s7pn7B30Za4FwD8U0FsMASkwJxz1FFMXDRGDIAooHwfS68AcPWEgS8zs1S7DH4JiTiCCocsk3j9zyjVTgMEuRH92nLtMu11nW8M2m3bJLWMvEqUgTVOj65p cbxkgzzBWiUMqRYyfKS6FQBFGcNVwtcQLRFI7xKKccMiy9tNyfWae5ElpRLPLiyirV3xMpZFLOWJB3MqgmctErxP+8kVbRpZcSnmiFOZovijS1VGwVgVghERgpOssJRILkf7XQBAqIVB5bEYKzePIy6Z+3nHarfdtudq6qOOrgGJyAM+CAC9ABN6ALegCBR/AMXsGb8WS8GO/Gx7y1ZlQzh+APjM8f/RuYYQ==</latexit>

6 observable, sidereal-time dep. Lorentz-violating coeff. combos per flavor, 
up to 2nd sidereal harmonics

aµ↵�f

<latexit sha1_base64="KsxlFkPnQcHVG1hiKs291xVy81E=">AAACC3icbVBNS8NAEN3Ur1q/oh69hBbBU0mkoMeiF48V7Ac0tUy2k3bpZhN2N0IJuXvxr3jxoIhX/4A3/41J2oO2Phh4vDezO/O8iDOlbfvbKK2tb2xulbcrO7t7+wfm4VFHhbGk2KYhD2XPA4WcCWxrpjn2IokQeBy73vQ697sPKBULxZ2eRTgIYCyYzyjoTBqaVbd4I5E4ShMY+veJG8Qu8GgCroca0rQyNGt23S5grRJnQWpkgdbQ/HJHIY0DFJpyUKrv2JEeJCA1oxzTihsrjIBOYYz9jAoIUA2SYo/UOs2UkeWHMiuhrUL9PZFAoNQs8LLOAPRELXu5+J/Xj7V/OUiYiGKNgs4/8mNu6dDKg7FGTCLVfJYRoJJlu1p0AhKozuLLQ3CWT14lnfO606g3bhu15tUijjI5IVVyRhxyQZrkhrRIm1DySJ7JK3kznowX4934mLeWjMXMMfkD4/MHOiObyg==</latexit>

12 observable, sidereal-time dep. Lorentz- and CPT-violating coeff. combos 
per flavor, up to 3rd sidereal harmonics

�(T�) ⇠ �SM (1 + c0 + c1 cos(!�T�) + c2 cos(2!�T�) + · · · )

<latexit sha1_base64="n1MVLRIrQJixR56xGBo9//n5bac=">AAACvXicfVFda9swFJW9j3bZV7Y97kUsDFIKwQ4dK3tp6V72MuhY0xbi4MnytaNVH0a67haM/2TZy/7NlMSwphm7IDg65x7OlW5WSeEwin4H4b37Dx7u7D7qPX7y9Nnz/ouX587UlsOEG2nsZcYcSKFhggIlXFYWmMokXGRXH5f6xTVYJ4w+w0UFM8VKLQrBGXoq7f9KnCgVG56lialk7faoJxRds2mTIPzE5uvntk0kFDiM95 NVZmMhbxueRi3tiEwyftXu01s6T+MN0V/cMDEKStal0b+xG07K0/G2dfw/b27Q0cSKco57aX8QjaJV0W0Qd2BAujpN+zdJbnitQCOXzLlpHFU4a5hFwSW0vaR2UPk5WAlTDzVT4GbNasCWvvVMTgtj/dFIV+xtR8OUcwuV+U7FcO7uakvyX9q0xuJw1ghd1Qiar4OKWlI0dLlKmgsLHOXCA8at8LNSPmeWcfQL7/lPiO8+eRucj0fxwejdl4PB8Un3HbvkNXlDhiQm78kx+UROyYTw4EPwLRDB9/AohFCGet0aBp3nFdmo8McfmefcOQ==</latexit>



Differential cross sections enable extraction of (estimated) bounds using 
pseudo data for the EIC. Technique relies on coefficient combinations that 
exhibit sidereal time dependence

pe−

σ(t)

t
<latexit sha1_base64="iV91qxTxxCNI027uKWR2AEuFCJ8=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIWZeFAEMeDFYwJmgSSEnk5N0qZnobtHCEOewIsHRbyqD+IzeBHfxs5y0MQfGj7+v4quKi8WXGnH+bYyS8srq2vZdXtjc2t7J7e7V1NRIhlWWSQi2fCoQsFDrGquBTZiiTTwBNa9wdU4r9+hVDwKb/QwxnZAeyH3OaPaWBXdyeWdgjMRWQR3BvnLj7cv+yJ+L3dyn61uxJIAQ80EVarpOrFup1RqzgSO7FaiMKZsQHvYNBjSAFU7nQw6IkfG6RI/kuaFmkzc3x0pDZQaBp6pDKjuq/lsbP6XNRPtn7VTHsaJxpBNP/ITQXRExluTLpfItBgaoExyMythfSop0+Y2tjmCO7/yItSKBfekUKy4+dI5TJWFAziEY3DhFEpwDWWoAgOEe3iEJ+vWerCerZdpacaa9ezDH1mvPwWpkMU=</latexit>

Estimating sensitivities at colliders 

23 hrs 56 mins ⇠<latexit sha1_base64="7hHeOOAESAzBOkZUF7jtzCiOqDk=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4juCaQLGF2MpsMmccyMyuEJd/gxYMiXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmlldW19o7xZ2dre2d2r7h88GpVpQkOiuNLtGBvKmaShZZbTdqopFjGnrXh0O/VbT1QbpuSDHac0EnggWcIItk4Ku4YJ1KvW/Lo/A1omQUFqUKDZq351+4pkgkpLODamE/ipjXKsLSOcTirdzNAUkxEe0I6jEgtqonx27ASdOKWPEqVdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XiezyXWUM5lmlkoyX5RkHFmFpp+jPtOUWD52BBPN3K2IDLHGxLp8Ki6EYPHlZfJ4Vg/O65f3F7XGTRFHGY7gGE4hgCtowB00IQQCDJ7hFd486b14797HvLXkFTOH8Afe5w95Ao54</latexit>

cµ⌫f

<latexit sha1_base64="fw18DkUQn9mQz8QEHO36/iRJRxg=">AAACA3icbVDLSsNAFJ3UV62vqDvdBIvgqiRS0GXRjcsK9gFNDJPJpB06MwnzEEoIuPFX3LhQxK0/4c6/MUmz0NYDFw7n3Dt37gkSSqSy7W+jtrK6tr5R32xsbe/s7pn7B30Za4FwD8U0FsMASkwJxz1FFMXDRGDIAooHwfS68AcPWEgS8zs1S7DH4JiTiCCocsk3j9zyjVTgMEuRH92nLtMu11nW8M2m3bJLWMvEqUgTVOj65p cbxkgzzBWiUMqRYyfKS6FQBFGcNVwtcQLRFI7xKKccMiy9tNyfWae5ElpRLPLiyirV3xMpZFLOWJB3MqgmctErxP+8kVbRpZcSnmiFOZovijS1VGwVgVghERgpOssJRILkf7XQBAqIVB5bEYKzePIy6Z+3nHarfdtudq6qOOrgGJyAM+CAC9ABN6ALegCBR/AMXsGb8WS8GO/Gx7y1ZlQzh+APjM8f/RuYYQ==</latexit>

6 observable, sidereal-time dep. Lorentz-violating coeff. combos per flavor, 
up to 2nd sidereal harmonics

aµ↵�f

<latexit sha1_base64="KsxlFkPnQcHVG1hiKs291xVy81E=">AAACC3icbVBNS8NAEN3Ur1q/oh69hBbBU0mkoMeiF48V7Ac0tUy2k3bpZhN2N0IJuXvxr3jxoIhX/4A3/41J2oO2Phh4vDezO/O8iDOlbfvbKK2tb2xulbcrO7t7+wfm4VFHhbGk2KYhD2XPA4WcCWxrpjn2IokQeBy73vQ697sPKBULxZ2eRTgIYCyYzyjoTBqaVbd4I5E4ShMY+veJG8Qu8GgCroca0rQyNGt23S5grRJnQWpkgdbQ/HJHIY0DFJpyUKrv2JEeJCA1oxzTihsrjIBOYYz9jAoIUA2SYo/UOs2UkeWHMiuhrUL9PZFAoNQs8LLOAPRELXu5+J/Xj7V/OUiYiGKNgs4/8mNu6dDKg7FGTCLVfJYRoJJlu1p0AhKozuLLQ3CWT14lnfO606g3bhu15tUijjI5IVVyRhxyQZrkhrRIm1DySJ7JK3kznowX4934mLeWjMXMMfkD4/MHOiObyg==</latexit>

12 observable, sidereal-time dep. Lorentz- and CPT-violating coeff. combos 
per flavor, up to 3rd sidereal harmonics

�(T�) ⇠ �SM (1 + c0 + c1 cos(!�T�) + c2 cos(2!�T�) + · · · )

<latexit sha1_base64="n1MVLRIrQJixR56xGBo9//n5bac=">AAACvXicfVFda9swFJW9j3bZV7Y97kUsDFIKwQ4dK3tp6V72MuhY0xbi4MnytaNVH0a67haM/2TZy/7NlMSwphm7IDg65x7OlW5WSeEwin4H4b37Dx7u7D7qPX7y9Nnz/ouX587UlsOEG2nsZcYcSKFhggIlXFYWmMokXGRXH5f6xTVYJ4w+w0UFM8VKLQrBGXoq7f9KnCgVG56lialk7faoJxRds2mTIPzE5uvntk0kFDiM95 NVZmMhbxueRi3tiEwyftXu01s6T+MN0V/cMDEKStal0b+xG07K0/G2dfw/b27Q0cSKco57aX8QjaJV0W0Qd2BAujpN+zdJbnitQCOXzLlpHFU4a5hFwSW0vaR2UPk5WAlTDzVT4GbNasCWvvVMTgtj/dFIV+xtR8OUcwuV+U7FcO7uakvyX9q0xuJw1ghd1Qiar4OKWlI0dLlKmgsLHOXCA8at8LNSPmeWcfQL7/lPiO8+eRucj0fxwejdl4PB8Un3HbvkNXlDhiQm78kx+UROyYTw4EPwLRDB9/AohFCGet0aBp3nFdmo8McfmefcOQ==</latexit>



Differential cross sections enable extraction of (estimated) bounds using 
pseudo data for the EIC. Technique relies on coefficient combinations that 
exhibit sidereal time dependence

pe−

σ(t)

t
<latexit sha1_base64="iV91qxTxxCNI027uKWR2AEuFCJ8=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIWZeFAEMeDFYwJmgSSEnk5N0qZnobtHCEOewIsHRbyqD+IzeBHfxs5y0MQfGj7+v4quKi8WXGnH+bYyS8srq2vZdXtjc2t7J7e7V1NRIhlWWSQi2fCoQsFDrGquBTZiiTTwBNa9wdU4r9+hVDwKb/QwxnZAeyH3OaPaWBXdyeWdgjMRWQR3BvnLj7cv+yJ+L3dyn61uxJIAQ80EVarpOrFup1RqzgSO7FaiMKZsQHvYNBjSAFU7nQw6IkfG6RI/kuaFmkzc3x0pDZQaBp6pDKjuq/lsbP6XNRPtn7VTHsaJxpBNP/ITQXRExluTLpfItBgaoExyMythfSop0+Y2tjmCO7/yItSKBfekUKy4+dI5TJWFAziEY3DhFEpwDWWoAgOEe3iEJ+vWerCerZdpacaa9ezDH1mvPwWpkMU=</latexit>

Estimating sensitivities at colliders 

23 hrs 56 mins ⇠<latexit sha1_base64="7hHeOOAESAzBOkZUF7jtzCiOqDk=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4juCaQLGF2MpsMmccyMyuEJd/gxYMiXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmlldW19o7xZ2dre2d2r7h88GpVpQkOiuNLtGBvKmaShZZbTdqopFjGnrXh0O/VbT1QbpuSDHac0EnggWcIItk4Ku4YJ1KvW/Lo/A1omQUFqUKDZq351+4pkgkpLODamE/ipjXKsLSOcTirdzNAUkxEe0I6jEgtqonx27ASdOKWPEqVdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XiezyXWUM5lmlkoyX5RkHFmFpp+jPtOUWD52BBPN3K2IDLHGxLp8Ki6EYPHlZfJ4Vg/O65f3F7XGTRFHGY7gGE4hgCtowB00IQQCDJ7hFd486b14797HvLXkFTOH8Afe5w95Ao54</latexit>

cµ⌫f

<latexit sha1_base64="fw18DkUQn9mQz8QEHO36/iRJRxg=">AAACA3icbVDLSsNAFJ3UV62vqDvdBIvgqiRS0GXRjcsK9gFNDJPJpB06MwnzEEoIuPFX3LhQxK0/4c6/MUmz0NYDFw7n3Dt37gkSSqSy7W+jtrK6tr5R32xsbe/s7pn7B30Za4FwD8U0FsMASkwJxz1FFMXDRGDIAooHwfS68AcPWEgS8zs1S7DH4JiTiCCocsk3j9zyjVTgMEuRH92nLtMu11nW8M2m3bJLWMvEqUgTVOj65p cbxkgzzBWiUMqRYyfKS6FQBFGcNVwtcQLRFI7xKKccMiy9tNyfWae5ElpRLPLiyirV3xMpZFLOWJB3MqgmctErxP+8kVbRpZcSnmiFOZovijS1VGwVgVghERgpOssJRILkf7XQBAqIVB5bEYKzePIy6Z+3nHarfdtudq6qOOrgGJyAM+CAC9ABN6ALegCBR/AMXsGb8WS8GO/Gx7y1ZlQzh+APjM8f/RuYYQ==</latexit>

6 observable, sidereal-time dep. Lorentz-violating coeff. combos per flavor, 
up to 2nd sidereal harmonics

aµ↵�f

<latexit sha1_base64="KsxlFkPnQcHVG1hiKs291xVy81E=">AAACC3icbVBNS8NAEN3Ur1q/oh69hBbBU0mkoMeiF48V7Ac0tUy2k3bpZhN2N0IJuXvxr3jxoIhX/4A3/41J2oO2Phh4vDezO/O8iDOlbfvbKK2tb2xulbcrO7t7+wfm4VFHhbGk2KYhD2XPA4WcCWxrpjn2IokQeBy73vQ697sPKBULxZ2eRTgIYCyYzyjoTBqaVbd4I5E4ShMY+veJG8Qu8GgCroca0rQyNGt23S5grRJnQWpkgdbQ/HJHIY0DFJpyUKrv2JEeJCA1oxzTihsrjIBOYYz9jAoIUA2SYo/UOs2UkeWHMiuhrUL9PZFAoNQs8LLOAPRELXu5+J/Xj7V/OUiYiGKNgs4/8mNu6dDKg7FGTCLVfJYRoJJlu1p0AhKozuLLQ3CWT14lnfO606g3bhu15tUijjI5IVVyRhxyQZrkhrRIm1DySJ7JK3kznowX4934mLeWjMXMMfkD4/MHOiObyg==</latexit>

12 observable, sidereal-time dep. Lorentz- and CPT-violating coeff. combos 
per flavor, up to 3rd sidereal harmonics

�(T�) ⇠ �SM (1 + c0 + c1 cos(!�T�) + c2 cos(2!�T�) + · · · )

<latexit sha1_base64="n1MVLRIrQJixR56xGBo9//n5bac=">AAACvXicfVFda9swFJW9j3bZV7Y97kUsDFIKwQ4dK3tp6V72MuhY0xbi4MnytaNVH0a67haM/2TZy/7NlMSwphm7IDg65x7OlW5WSeEwin4H4b37Dx7u7D7qPX7y9Nnz/ouX587UlsOEG2nsZcYcSKFhggIlXFYWmMokXGRXH5f6xTVYJ4w+w0UFM8VKLQrBGXoq7f9KnCgVG56lialk7faoJxRds2mTIPzE5uvntk0kFDiM95 NVZmMhbxueRi3tiEwyftXu01s6T+MN0V/cMDEKStal0b+xG07K0/G2dfw/b27Q0cSKco57aX8QjaJV0W0Qd2BAujpN+zdJbnitQCOXzLlpHFU4a5hFwSW0vaR2UPk5WAlTDzVT4GbNasCWvvVMTgtj/dFIV+xtR8OUcwuV+U7FcO7uakvyX9q0xuJw1ghd1Qiar4OKWlI0dLlKmgsLHOXCA8at8LNSPmeWcfQL7/lPiO8+eRucj0fxwejdl4PB8Un3HbvkNXlDhiQm78kx+UROyYTw4EPwLRDB9/AohFCGet0aBp3nFdmo8McfmefcOQ==</latexit>



Differential cross sections enable extraction of (estimated) bounds using 
pseudo data for the EIC. Technique relies on coefficient combinations that 
exhibit sidereal time dependence

pe−

σ(t)

t
<latexit sha1_base64="iV91qxTxxCNI027uKWR2AEuFCJ8=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIWZeFAEMeDFYwJmgSSEnk5N0qZnobtHCEOewIsHRbyqD+IzeBHfxs5y0MQfGj7+v4quKi8WXGnH+bYyS8srq2vZdXtjc2t7J7e7V1NRIhlWWSQi2fCoQsFDrGquBTZiiTTwBNa9wdU4r9+hVDwKb/QwxnZAeyH3OaPaWBXdyeWdgjMRWQR3BvnLj7cv+yJ+L3dyn61uxJIAQ80EVarpOrFup1RqzgSO7FaiMKZsQHvYNBjSAFU7nQw6IkfG6RI/kuaFmkzc3x0pDZQaBp6pDKjuq/lsbP6XNRPtn7VTHsaJxpBNP/ITQXRExluTLpfItBgaoExyMythfSop0+Y2tjmCO7/yItSKBfekUKy4+dI5TJWFAziEY3DhFEpwDWWoAgOEe3iEJ+vWerCerZdpacaa9ezDH1mvPwWpkMU=</latexit>

Estimating sensitivities at colliders 

23 hrs 56 mins ⇠<latexit sha1_base64="7hHeOOAESAzBOkZUF7jtzCiOqDk=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4juCaQLGF2MpsMmccyMyuEJd/gxYMiXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmlldW19o7xZ2dre2d2r7h88GpVpQkOiuNLtGBvKmaShZZbTdqopFjGnrXh0O/VbT1QbpuSDHac0EnggWcIItk4Ku4YJ1KvW/Lo/A1omQUFqUKDZq351+4pkgkpLODamE/ipjXKsLSOcTirdzNAUkxEe0I6jEgtqonx27ASdOKWPEqVdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XiezyXWUM5lmlkoyX5RkHFmFpp+jPtOUWD52BBPN3K2IDLHGxLp8Ki6EYPHlZfJ4Vg/O65f3F7XGTRFHGY7gGE4hgCtowB00IQQCDJ7hFd486b14797HvLXkFTOH8Afe5w95Ao54</latexit>

cµ⌫f

<latexit sha1_base64="fw18DkUQn9mQz8QEHO36/iRJRxg=">AAACA3icbVDLSsNAFJ3UV62vqDvdBIvgqiRS0GXRjcsK9gFNDJPJpB06MwnzEEoIuPFX3LhQxK0/4c6/MUmz0NYDFw7n3Dt37gkSSqSy7W+jtrK6tr5R32xsbe/s7pn7B30Za4FwD8U0FsMASkwJxz1FFMXDRGDIAooHwfS68AcPWEgS8zs1S7DH4JiTiCCocsk3j9zyjVTgMEuRH92nLtMu11nW8M2m3bJLWMvEqUgTVOj65p cbxkgzzBWiUMqRYyfKS6FQBFGcNVwtcQLRFI7xKKccMiy9tNyfWae5ElpRLPLiyirV3xMpZFLOWJB3MqgmctErxP+8kVbRpZcSnmiFOZovijS1VGwVgVghERgpOssJRILkf7XQBAqIVB5bEYKzePIy6Z+3nHarfdtudq6qOOrgGJyAM+CAC9ABN6ALegCBR/AMXsGb8WS8GO/Gx7y1ZlQzh+APjM8f/RuYYQ==</latexit>

6 observable, sidereal-time dep. Lorentz-violating coeff. combos per flavor, 
up to 2nd sidereal harmonics

aµ↵�f

<latexit sha1_base64="KsxlFkPnQcHVG1hiKs291xVy81E=">AAACC3icbVBNS8NAEN3Ur1q/oh69hBbBU0mkoMeiF48V7Ac0tUy2k3bpZhN2N0IJuXvxr3jxoIhX/4A3/41J2oO2Phh4vDezO/O8iDOlbfvbKK2tb2xulbcrO7t7+wfm4VFHhbGk2KYhD2XPA4WcCWxrpjn2IokQeBy73vQ697sPKBULxZ2eRTgIYCyYzyjoTBqaVbd4I5E4ShMY+veJG8Qu8GgCroca0rQyNGt23S5grRJnQWpkgdbQ/HJHIY0DFJpyUKrv2JEeJCA1oxzTihsrjIBOYYz9jAoIUA2SYo/UOs2UkeWHMiuhrUL9PZFAoNQs8LLOAPRELXu5+J/Xj7V/OUiYiGKNgs4/8mNu6dDKg7FGTCLVfJYRoJJlu1p0AhKozuLLQ3CWT14lnfO606g3bhu15tUijjI5IVVyRhxyQZrkhrRIm1DySJ7JK3kznowX4934mLeWjMXMMfkD4/MHOiObyg==</latexit>

12 observable, sidereal-time dep. Lorentz- and CPT-violating coeff. combos 
per flavor, up to 3rd sidereal harmonics

�(T�) ⇠ �SM (1 + c0 + c1 cos(!�T�) + c2 cos(2!�T�) + · · · )

<latexit sha1_base64="n1MVLRIrQJixR56xGBo9//n5bac=">AAACvXicfVFda9swFJW9j3bZV7Y97kUsDFIKwQ4dK3tp6V72MuhY0xbi4MnytaNVH0a67haM/2TZy/7NlMSwphm7IDg65x7OlW5WSeEwin4H4b37Dx7u7D7qPX7y9Nnz/ouX587UlsOEG2nsZcYcSKFhggIlXFYWmMokXGRXH5f6xTVYJ4w+w0UFM8VKLQrBGXoq7f9KnCgVG56lialk7faoJxRds2mTIPzE5uvntk0kFDiM95 NVZmMhbxueRi3tiEwyftXu01s6T+MN0V/cMDEKStal0b+xG07K0/G2dfw/b27Q0cSKco57aX8QjaJV0W0Qd2BAujpN+zdJbnitQCOXzLlpHFU4a5hFwSW0vaR2UPk5WAlTDzVT4GbNasCWvvVMTgtj/dFIV+xtR8OUcwuV+U7FcO7uakvyX9q0xuJw1ghd1Qiar4OKWlI0dLlKmgsLHOXCA8at8LNSPmeWcfQL7/lPiO8+eRucj0fxwejdl4PB8Un3HbvkNXlDhiQm78kx+UROyYTw4EPwLRDB9/AohFCGet0aBp3nFdmo8McfmefcOQ==</latexit>



Differential cross sections enable extraction of (estimated) bounds using 
pseudo data for the EIC. Technique relies on coefficient combinations that 
exhibit sidereal time dependence

pe−

σ(t)

t
<latexit sha1_base64="iV91qxTxxCNI027uKWR2AEuFCJ8=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIWZeFAEMeDFYwJmgSSEnk5N0qZnobtHCEOewIsHRbyqD+IzeBHfxs5y0MQfGj7+v4quKi8WXGnH+bYyS8srq2vZdXtjc2t7J7e7V1NRIhlWWSQi2fCoQsFDrGquBTZiiTTwBNa9wdU4r9+hVDwKb/QwxnZAeyH3OaPaWBXdyeWdgjMRWQR3BvnLj7cv+yJ+L3dyn61uxJIAQ80EVarpOrFup1RqzgSO7FaiMKZsQHvYNBjSAFU7nQw6IkfG6RI/kuaFmkzc3x0pDZQaBp6pDKjuq/lsbP6XNRPtn7VTHsaJxpBNP/ITQXRExluTLpfItBgaoExyMythfSop0+Y2tjmCO7/yItSKBfekUKy4+dI5TJWFAziEY3DhFEpwDWWoAgOEe3iEJ+vWerCerZdpacaa9ezDH1mvPwWpkMU=</latexit>

Estimating sensitivities at colliders 

23 hrs 56 mins ⇠<latexit sha1_base64="7hHeOOAESAzBOkZUF7jtzCiOqDk=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4juCaQLGF2MpsMmccyMyuEJd/gxYMiXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmlldW19o7xZ2dre2d2r7h88GpVpQkOiuNLtGBvKmaShZZbTdqopFjGnrXh0O/VbT1QbpuSDHac0EnggWcIItk4Ku4YJ1KvW/Lo/A1omQUFqUKDZq351+4pkgkpLODamE/ipjXKsLSOcTirdzNAUkxEe0I6jEgtqonx27ASdOKWPEqVdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XiezyXWUM5lmlkoyX5RkHFmFpp+jPtOUWD52BBPN3K2IDLHGxLp8Ki6EYPHlZfJ4Vg/O65f3F7XGTRFHGY7gGE4hgCtowB00IQQCDJ7hFd486b14797HvLXkFTOH8Afe5w95Ao54</latexit>

cµ⌫f

<latexit sha1_base64="fw18DkUQn9mQz8QEHO36/iRJRxg=">AAACA3icbVDLSsNAFJ3UV62vqDvdBIvgqiRS0GXRjcsK9gFNDJPJpB06MwnzEEoIuPFX3LhQxK0/4c6/MUmz0NYDFw7n3Dt37gkSSqSy7W+jtrK6tr5R32xsbe/s7pn7B30Za4FwD8U0FsMASkwJxz1FFMXDRGDIAooHwfS68AcPWEgS8zs1S7DH4JiTiCCocsk3j9zyjVTgMEuRH92nLtMu11nW8M2m3bJLWMvEqUgTVOj65p cbxkgzzBWiUMqRYyfKS6FQBFGcNVwtcQLRFI7xKKccMiy9tNyfWae5ElpRLPLiyirV3xMpZFLOWJB3MqgmctErxP+8kVbRpZcSnmiFOZovijS1VGwVgVghERgpOssJRILkf7XQBAqIVB5bEYKzePIy6Z+3nHarfdtudq6qOOrgGJyAM+CAC9ABN6ALegCBR/AMXsGb8WS8GO/Gx7y1ZlQzh+APjM8f/RuYYQ==</latexit>

6 observable, sidereal-time dep. Lorentz-violating coeff. combos per flavor, 
up to 2nd sidereal harmonics

aµ↵�f

<latexit sha1_base64="KsxlFkPnQcHVG1hiKs291xVy81E=">AAACC3icbVBNS8NAEN3Ur1q/oh69hBbBU0mkoMeiF48V7Ac0tUy2k3bpZhN2N0IJuXvxr3jxoIhX/4A3/41J2oO2Phh4vDezO/O8iDOlbfvbKK2tb2xulbcrO7t7+wfm4VFHhbGk2KYhD2XPA4WcCWxrpjn2IokQeBy73vQ697sPKBULxZ2eRTgIYCyYzyjoTBqaVbd4I5E4ShMY+veJG8Qu8GgCroca0rQyNGt23S5grRJnQWpkgdbQ/HJHIY0DFJpyUKrv2JEeJCA1oxzTihsrjIBOYYz9jAoIUA2SYo/UOs2UkeWHMiuhrUL9PZFAoNQs8LLOAPRELXu5+J/Xj7V/OUiYiGKNgs4/8mNu6dDKg7FGTCLVfJYRoJJlu1p0AhKozuLLQ3CWT14lnfO606g3bhu15tUijjI5IVVyRhxyQZrkhrRIm1DySJ7JK3kznowX4934mLeWjMXMMfkD4/MHOiObyg==</latexit>

12 observable, sidereal-time dep. Lorentz- and CPT-violating coeff. combos 
per flavor, up to 3rd sidereal harmonics

�(T�) ⇠ �SM (1 + c0 + c1 cos(!�T�) + c2 cos(2!�T�) + · · · )

<latexit sha1_base64="n1MVLRIrQJixR56xGBo9//n5bac=">AAACvXicfVFda9swFJW9j3bZV7Y97kUsDFIKwQ4dK3tp6V72MuhY0xbi4MnytaNVH0a67haM/2TZy/7NlMSwphm7IDg65x7OlW5WSeEwin4H4b37Dx7u7D7qPX7y9Nnz/ouX587UlsOEG2nsZcYcSKFhggIlXFYWmMokXGRXH5f6xTVYJ4w+w0UFM8VKLQrBGXoq7f9KnCgVG56lialk7faoJxRds2mTIPzE5uvntk0kFDiM95 NVZmMhbxueRi3tiEwyftXu01s6T+MN0V/cMDEKStal0b+xG07K0/G2dfw/b27Q0cSKco57aX8QjaJV0W0Qd2BAujpN+zdJbnitQCOXzLlpHFU4a5hFwSW0vaR2UPk5WAlTDzVT4GbNasCWvvVMTgtj/dFIV+xtR8OUcwuV+U7FcO7uakvyX9q0xuJw1ghd1Qiar4OKWlI0dLlKmgsLHOXCA8at8LNSPmeWcfQL7/lPiO8+eRucj0fxwejdl4PB8Un3HbvkNXlDhiQm78kx+UROyYTw4EPwLRDB9/AohFCGet0aBp3nFdmo8McfmefcOQ==</latexit>



Differential cross sections enable extraction of (estimated) bounds using 
pseudo data for the EIC. Technique relies on coefficient combinations that 
exhibit sidereal time dependence

pe−

σ(t)

t
<latexit sha1_base64="iV91qxTxxCNI027uKWR2AEuFCJ8=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIWZeFAEMeDFYwJmgSSEnk5N0qZnobtHCEOewIsHRbyqD+IzeBHfxs5y0MQfGj7+v4quKi8WXGnH+bYyS8srq2vZdXtjc2t7J7e7V1NRIhlWWSQi2fCoQsFDrGquBTZiiTTwBNa9wdU4r9+hVDwKb/QwxnZAeyH3OaPaWBXdyeWdgjMRWQR3BvnLj7cv+yJ+L3dyn61uxJIAQ80EVarpOrFup1RqzgSO7FaiMKZsQHvYNBjSAFU7nQw6IkfG6RI/kuaFmkzc3x0pDZQaBp6pDKjuq/lsbP6XNRPtn7VTHsaJxpBNP/ITQXRExluTLpfItBgaoExyMythfSop0+Y2tjmCO7/yItSKBfekUKy4+dI5TJWFAziEY3DhFEpwDWWoAgOEe3iEJ+vWerCerZdpacaa9ezDH1mvPwWpkMU=</latexit>

Estimating sensitivities at colliders 

23 hrs 56 mins ⇠<latexit sha1_base64="7hHeOOAESAzBOkZUF7jtzCiOqDk=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4juCaQLGF2MpsMmccyMyuEJd/gxYMiXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmlldW19o7xZ2dre2d2r7h88GpVpQkOiuNLtGBvKmaShZZbTdqopFjGnrXh0O/VbT1QbpuSDHac0EnggWcIItk4Ku4YJ1KvW/Lo/A1omQUFqUKDZq351+4pkgkpLODamE/ipjXKsLSOcTirdzNAUkxEe0I6jEgtqonx27ASdOKWPEqVdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XiezyXWUM5lmlkoyX5RkHFmFpp+jPtOUWD52BBPN3K2IDLHGxLp8Ki6EYPHlZfJ4Vg/O65f3F7XGTRFHGY7gGE4hgCtowB00IQQCDJ7hFd486b14797HvLXkFTOH8Afe5w95Ao54</latexit>

cµ⌫f

<latexit sha1_base64="fw18DkUQn9mQz8QEHO36/iRJRxg=">AAACA3icbVDLSsNAFJ3UV62vqDvdBIvgqiRS0GXRjcsK9gFNDJPJpB06MwnzEEoIuPFX3LhQxK0/4c6/MUmz0NYDFw7n3Dt37gkSSqSy7W+jtrK6tr5R32xsbe/s7pn7B30Za4FwD8U0FsMASkwJxz1FFMXDRGDIAooHwfS68AcPWEgS8zs1S7DH4JiTiCCocsk3j9zyjVTgMEuRH92nLtMu11nW8M2m3bJLWMvEqUgTVOj65p cbxkgzzBWiUMqRYyfKS6FQBFGcNVwtcQLRFI7xKKccMiy9tNyfWae5ElpRLPLiyirV3xMpZFLOWJB3MqgmctErxP+8kVbRpZcSnmiFOZovijS1VGwVgVghERgpOssJRILkf7XQBAqIVB5bEYKzePIy6Z+3nHarfdtudq6qOOrgGJyAM+CAC9ABN6ALegCBR/AMXsGb8WS8GO/Gx7y1ZlQzh+APjM8f/RuYYQ==</latexit>

6 observable, sidereal-time dep. Lorentz-violating coeff. combos per flavor, 
up to 2nd sidereal harmonics

aµ↵�f

<latexit sha1_base64="KsxlFkPnQcHVG1hiKs291xVy81E=">AAACC3icbVBNS8NAEN3Ur1q/oh69hBbBU0mkoMeiF48V7Ac0tUy2k3bpZhN2N0IJuXvxr3jxoIhX/4A3/41J2oO2Phh4vDezO/O8iDOlbfvbKK2tb2xulbcrO7t7+wfm4VFHhbGk2KYhD2XPA4WcCWxrpjn2IokQeBy73vQ697sPKBULxZ2eRTgIYCyYzyjoTBqaVbd4I5E4ShMY+veJG8Qu8GgCroca0rQyNGt23S5grRJnQWpkgdbQ/HJHIY0DFJpyUKrv2JEeJCA1oxzTihsrjIBOYYz9jAoIUA2SYo/UOs2UkeWHMiuhrUL9PZFAoNQs8LLOAPRELXu5+J/Xj7V/OUiYiGKNgs4/8mNu6dDKg7FGTCLVfJYRoJJlu1p0AhKozuLLQ3CWT14lnfO606g3bhu15tUijjI5IVVyRhxyQZrkhrRIm1DySJ7JK3kznowX4934mLeWjMXMMfkD4/MHOiObyg==</latexit>

12 observable, sidereal-time dep. Lorentz- and CPT-violating coeff. combos 
per flavor, up to 3rd sidereal harmonics

�(T�) ⇠ �SM (1 + c0 + c1 cos(!�T�) + c2 cos(2!�T�) + · · · )

<latexit sha1_base64="n1MVLRIrQJixR56xGBo9//n5bac=">AAACvXicfVFda9swFJW9j3bZV7Y97kUsDFIKwQ4dK3tp6V72MuhY0xbi4MnytaNVH0a67haM/2TZy/7NlMSwphm7IDg65x7OlW5WSeEwin4H4b37Dx7u7D7qPX7y9Nnz/ouX587UlsOEG2nsZcYcSKFhggIlXFYWmMokXGRXH5f6xTVYJ4w+w0UFM8VKLQrBGXoq7f9KnCgVG56lialk7faoJxRds2mTIPzE5uvntk0kFDiM95 NVZmMhbxueRi3tiEwyftXu01s6T+MN0V/cMDEKStal0b+xG07K0/G2dfw/b27Q0cSKco57aX8QjaJV0W0Qd2BAujpN+zdJbnitQCOXzLlpHFU4a5hFwSW0vaR2UPk5WAlTDzVT4GbNasCWvvVMTgtj/dFIV+xtR8OUcwuV+U7FcO7uakvyX9q0xuJw1ghd1Qiar4OKWlI0dLlKmgsLHOXCA8at8LNSPmeWcfQL7/lPiO8+eRucj0fxwejdl4PB8Un3HbvkNXlDhiQm78kx+UROyYTw4EPwLRDB9/AohFCGet0aBp3nFdmo8McfmefcOQ==</latexit>



Differential cross sections enable extraction of (estimated) bounds using 
pseudo data for the EIC. Technique relies on coefficient combinations that 
exhibit sidereal time dependence

pe−

σ(t)

t
<latexit sha1_base64="iV91qxTxxCNI027uKWR2AEuFCJ8=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIWZeFAEMeDFYwJmgSSEnk5N0qZnobtHCEOewIsHRbyqD+IzeBHfxs5y0MQfGj7+v4quKi8WXGnH+bYyS8srq2vZdXtjc2t7J7e7V1NRIhlWWSQi2fCoQsFDrGquBTZiiTTwBNa9wdU4r9+hVDwKb/QwxnZAeyH3OaPaWBXdyeWdgjMRWQR3BvnLj7cv+yJ+L3dyn61uxJIAQ80EVarpOrFup1RqzgSO7FaiMKZsQHvYNBjSAFU7nQw6IkfG6RI/kuaFmkzc3x0pDZQaBp6pDKjuq/lsbP6XNRPtn7VTHsaJxpBNP/ITQXRExluTLpfItBgaoExyMythfSop0+Y2tjmCO7/yItSKBfekUKy4+dI5TJWFAziEY3DhFEpwDWWoAgOEe3iEJ+vWerCerZdpacaa9ezDH1mvPwWpkMU=</latexit>

Estimating sensitivities at colliders 

23 hrs 56 mins ⇠<latexit sha1_base64="7hHeOOAESAzBOkZUF7jtzCiOqDk=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4juCaQLGF2MpsMmccyMyuEJd/gxYMiXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmlldW19o7xZ2dre2d2r7h88GpVpQkOiuNLtGBvKmaShZZbTdqopFjGnrXh0O/VbT1QbpuSDHac0EnggWcIItk4Ku4YJ1KvW/Lo/A1omQUFqUKDZq351+4pkgkpLODamE/ipjXKsLSOcTirdzNAUkxEe0I6jEgtqonx27ASdOKWPEqVdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XiezyXWUM5lmlkoyX5RkHFmFpp+jPtOUWD52BBPN3K2IDLHGxLp8Ki6EYPHlZfJ4Vg/O65f3F7XGTRFHGY7gGE4hgCtowB00IQQCDJ7hFd486b14797HvLXkFTOH8Afe5w95Ao54</latexit>

cµ⌫f

<latexit sha1_base64="fw18DkUQn9mQz8QEHO36/iRJRxg=">AAACA3icbVDLSsNAFJ3UV62vqDvdBIvgqiRS0GXRjcsK9gFNDJPJpB06MwnzEEoIuPFX3LhQxK0/4c6/MUmz0NYDFw7n3Dt37gkSSqSy7W+jtrK6tr5R32xsbe/s7pn7B30Za4FwD8U0FsMASkwJxz1FFMXDRGDIAooHwfS68AcPWEgS8zs1S7DH4JiTiCCocsk3j9zyjVTgMEuRH92nLtMu11nW8M2m3bJLWMvEqUgTVOj65p cbxkgzzBWiUMqRYyfKS6FQBFGcNVwtcQLRFI7xKKccMiy9tNyfWae5ElpRLPLiyirV3xMpZFLOWJB3MqgmctErxP+8kVbRpZcSnmiFOZovijS1VGwVgVghERgpOssJRILkf7XQBAqIVB5bEYKzePIy6Z+3nHarfdtudq6qOOrgGJyAM+CAC9ABN6ALegCBR/AMXsGb8WS8GO/Gx7y1ZlQzh+APjM8f/RuYYQ==</latexit>

6 observable, sidereal-time dep. Lorentz-violating coeff. combos per flavor, 
up to 2nd sidereal harmonics

aµ↵�f

<latexit sha1_base64="KsxlFkPnQcHVG1hiKs291xVy81E=">AAACC3icbVBNS8NAEN3Ur1q/oh69hBbBU0mkoMeiF48V7Ac0tUy2k3bpZhN2N0IJuXvxr3jxoIhX/4A3/41J2oO2Phh4vDezO/O8iDOlbfvbKK2tb2xulbcrO7t7+wfm4VFHhbGk2KYhD2XPA4WcCWxrpjn2IokQeBy73vQ697sPKBULxZ2eRTgIYCyYzyjoTBqaVbd4I5E4ShMY+veJG8Qu8GgCroca0rQyNGt23S5grRJnQWpkgdbQ/HJHIY0DFJpyUKrv2JEeJCA1oxzTihsrjIBOYYz9jAoIUA2SYo/UOs2UkeWHMiuhrUL9PZFAoNQs8LLOAPRELXu5+J/Xj7V/OUiYiGKNgs4/8mNu6dDKg7FGTCLVfJYRoJJlu1p0AhKozuLLQ3CWT14lnfO606g3bhu15tUijjI5IVVyRhxyQZrkhrRIm1DySJ7JK3kznowX4934mLeWjMXMMfkD4/MHOiObyg==</latexit>

12 observable, sidereal-time dep. Lorentz- and CPT-violating coeff. combos 
per flavor, up to 3rd sidereal harmonics

�(T�) ⇠ �SM (1 + c0 + c1 cos(!�T�) + c2 cos(2!�T�) + · · · )

<latexit sha1_base64="n1MVLRIrQJixR56xGBo9//n5bac=">AAACvXicfVFda9swFJW9j3bZV7Y97kUsDFIKwQ4dK3tp6V72MuhY0xbi4MnytaNVH0a67haM/2TZy/7NlMSwphm7IDg65x7OlW5WSeEwin4H4b37Dx7u7D7qPX7y9Nnz/ouX587UlsOEG2nsZcYcSKFhggIlXFYWmMokXGRXH5f6xTVYJ4w+w0UFM8VKLQrBGXoq7f9KnCgVG56lialk7faoJxRds2mTIPzE5uvntk0kFDiM95 NVZmMhbxueRi3tiEwyftXu01s6T+MN0V/cMDEKStal0b+xG07K0/G2dfw/b27Q0cSKco57aX8QjaJV0W0Qd2BAujpN+zdJbnitQCOXzLlpHFU4a5hFwSW0vaR2UPk5WAlTDzVT4GbNasCWvvVMTgtj/dFIV+xtR8OUcwuV+U7FcO7uakvyX9q0xuJw1ghd1Qiar4OKWlI0dLlKmgsLHOXCA8at8LNSPmeWcfQL7/lPiO8+eRucj0fxwejdl4PB8Un3HbvkNXlDhiQm78kx+UROyYTw4EPwLRDB9/AohFCGet0aBp3nFdmo8McfmefcOQ==</latexit>



Differential cross sections enable extraction of (estimated) bounds using 
pseudo data for the EIC. Technique relies on coefficient combinations that 
exhibit sidereal time dependence

pe−

σ(t)

t
<latexit sha1_base64="iV91qxTxxCNI027uKWR2AEuFCJ8=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIWZeFAEMeDFYwJmgSSEnk5N0qZnobtHCEOewIsHRbyqD+IzeBHfxs5y0MQfGj7+v4quKi8WXGnH+bYyS8srq2vZdXtjc2t7J7e7V1NRIhlWWSQi2fCoQsFDrGquBTZiiTTwBNa9wdU4r9+hVDwKb/QwxnZAeyH3OaPaWBXdyeWdgjMRWQR3BvnLj7cv+yJ+L3dyn61uxJIAQ80EVarpOrFup1RqzgSO7FaiMKZsQHvYNBjSAFU7nQw6IkfG6RI/kuaFmkzc3x0pDZQaBp6pDKjuq/lsbP6XNRPtn7VTHsaJxpBNP/ITQXRExluTLpfItBgaoExyMythfSop0+Y2tjmCO7/yItSKBfekUKy4+dI5TJWFAziEY3DhFEpwDWWoAgOEe3iEJ+vWerCerZdpacaa9ezDH1mvPwWpkMU=</latexit>

Estimating sensitivities at colliders 

23 hrs 56 mins ⇠<latexit sha1_base64="7hHeOOAESAzBOkZUF7jtzCiOqDk=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4juCaQLGF2MpsMmccyMyuEJd/gxYMiXv0gb/6Nk2QPmljQUFR1090Vp5wZ6/vfXmlldW19o7xZ2dre2d2r7h88GpVpQkOiuNLtGBvKmaShZZbTdqopFjGnrXh0O/VbT1QbpuSDHac0EnggWcIItk4Ku4YJ1KvW/Lo/A1omQUFqUKDZq351+4pkgkpLODamE/ipjXKsLSOcTirdzNAUkxEe0I6jEgtqonx27ASdOKWPEqVdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XiezyXWUM5lmlkoyX5RkHFmFpp+jPtOUWD52BBPN3K2IDLHGxLp8Ki6EYPHlZfJ4Vg/O65f3F7XGTRFHGY7gGE4hgCtowB00IQQCDJ7hFd486b14797HvLXkFTOH8Afe5w95Ao54</latexit>

cµ⌫f

<latexit sha1_base64="fw18DkUQn9mQz8QEHO36/iRJRxg=">AAACA3icbVDLSsNAFJ3UV62vqDvdBIvgqiRS0GXRjcsK9gFNDJPJpB06MwnzEEoIuPFX3LhQxK0/4c6/MUmz0NYDFw7n3Dt37gkSSqSy7W+jtrK6tr5R32xsbe/s7pn7B30Za4FwD8U0FsMASkwJxz1FFMXDRGDIAooHwfS68AcPWEgS8zs1S7DH4JiTiCCocsk3j9zyjVTgMEuRH92nLtMu11nW8M2m3bJLWMvEqUgTVOj65p cbxkgzzBWiUMqRYyfKS6FQBFGcNVwtcQLRFI7xKKccMiy9tNyfWae5ElpRLPLiyirV3xMpZFLOWJB3MqgmctErxP+8kVbRpZcSnmiFOZovijS1VGwVgVghERgpOssJRILkf7XQBAqIVB5bEYKzePIy6Z+3nHarfdtudq6qOOrgGJyAM+CAC9ABN6ALegCBR/AMXsGb8WS8GO/Gx7y1ZlQzh+APjM8f/RuYYQ==</latexit>

6 observable, sidereal-time dep. Lorentz-violating coeff. combos per flavor, 
up to 2nd sidereal harmonics

aµ↵�f

<latexit sha1_base64="KsxlFkPnQcHVG1hiKs291xVy81E=">AAACC3icbVBNS8NAEN3Ur1q/oh69hBbBU0mkoMeiF48V7Ac0tUy2k3bpZhN2N0IJuXvxr3jxoIhX/4A3/41J2oO2Phh4vDezO/O8iDOlbfvbKK2tb2xulbcrO7t7+wfm4VFHhbGk2KYhD2XPA4WcCWxrpjn2IokQeBy73vQ697sPKBULxZ2eRTgIYCyYzyjoTBqaVbd4I5E4ShMY+veJG8Qu8GgCroca0rQyNGt23S5grRJnQWpkgdbQ/HJHIY0DFJpyUKrv2JEeJCA1oxzTihsrjIBOYYz9jAoIUA2SYo/UOs2UkeWHMiuhrUL9PZFAoNQs8LLOAPRELXu5+J/Xj7V/OUiYiGKNgs4/8mNu6dDKg7FGTCLVfJYRoJJlu1p0AhKozuLLQ3CWT14lnfO606g3bhu15tUijjI5IVVyRhxyQZrkhrRIm1DySJ7JK3kznowX4934mLeWjMXMMfkD4/MHOiObyg==</latexit>

12 observable, sidereal-time dep. Lorentz- and CPT-violating coeff. combos 
per flavor, up to 3rd sidereal harmonics

�(T�) ⇠ �SM (1 + c0 + c1 cos(!�T�) + c2 cos(2!�T�) + · · · )

<latexit sha1_base64="n1MVLRIrQJixR56xGBo9//n5bac=">AAACvXicfVFda9swFJW9j3bZV7Y97kUsDFIKwQ4dK3tp6V72MuhY0xbi4MnytaNVH0a67haM/2TZy/7NlMSwphm7IDg65x7OlW5WSeEwin4H4b37Dx7u7D7qPX7y9Nnz/ouX587UlsOEG2nsZcYcSKFhggIlXFYWmMokXGRXH5f6xTVYJ4w+w0UFM8VKLQrBGXoq7f9KnCgVG56lialk7faoJxRds2mTIPzE5uvntk0kFDiM95 NVZmMhbxueRi3tiEwyftXu01s6T+MN0V/cMDEKStal0b+xG07K0/G2dfw/b27Q0cSKco57aX8QjaJV0W0Qd2BAujpN+zdJbnitQCOXzLlpHFU4a5hFwSW0vaR2UPk5WAlTDzVT4GbNasCWvvVMTgtj/dFIV+xtR8OUcwuV+U7FcO7uakvyX9q0xuJw1ghd1Qiar4OKWlI0dLlKmgsLHOXCA8at8LNSPmeWcfQL7/lPiO8+eRucj0fxwejdl4PB8Un3HbvkNXlDhiQm78kx+UROyYTw4EPwLRDB9/AohFCGet0aBp3nFdmo8McfmefcOQ==</latexit>



Differential cross sections enable extraction of (estimated) bounds using 
pseudo data for the EIC. Technique relies on coefficient combinations that 
exhibit sidereal time dependence

pe−

σ(t)

t
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Estimating sensitivities at colliders 
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6 observable, sidereal-time dep. Lorentz-violating coeff. combos per flavor, 
up to 2nd sidereal harmonics

aµ↵�f
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12 observable, sidereal-time dep. Lorentz- and CPT-violating coeff. combos 
per flavor, up to 3rd sidereal harmonics

�(T�) ⇠ �SM (1 + c0 + c1 cos(!�T�) + c2 cos(2!�T�) + · · · )
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Some remarks:

Estimating sensitivities at colliders 

• Regions of sensitivity at low/high x, low-moderate Q, and higher CM energies 
• Expected bounds ~ 1-2 orders of magnitude more stringent than with HERA 

data, primarily due to reduced statistical uncertainties 
• Need to quantify primary sources of (time dependent) systematic errors (e.g., 

luminosity)


