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Why OAM at small ?x



• Current proton spin budget does not include OAM 
 No experimental data related to OAM! →

Why OAM at small ?x
(see Bjoern’s talk)



• Current proton spin budget does not include OAM 
 No experimental data related to OAM! →

Why OAM at small ?x

• Experiments cannot access 
down to  

 Need small  evoluKon!
x = 0

→ x

(see Bjoern’s talk)



OAM in QCD
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OAM in QCD
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OAM in QCD
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Classical 

QFT 

“Moment amplitude”

Structure

KinemaRcs

Kovchegov (2019) 
BM, Kovchegov (2023) Polarized dipole amplitude (see Nick’s talk)

<latexit sha1_base64="rvwOyT0U/Vi+hagQZWwYjGpW9iU=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cKthaaUDbbabt0s1l3N4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8SHKmjed9O4W19Y3NreJ2aWd3b/+gfHjU0kmqKDZpwhPVjohGzgQ2DTMc21IhiSOOj9HoduY/jlFplogHM5EYxmQgWJ9RYqwUBmOkmZp2A4lKdssVr+rN4a4SPycVyNHolr+CXkLTGIWhnGjd8T1pwowowyjHaSlINUpCR2SAHUsFiVGH2fzoqXtmlZ7bT5QtYdy5+nsiI7HWkziynTExQ73szcT/vE5q+tdhxoRMDQq6WNRPuWsSd5aA22MKqeETSwhVzN7q0iFRhBqbU8mG4C+/vEpaF1W/Vq3dX1bqN3kcRTiBUzgHH66gDnfQgCZQeIJneIU3Z+y8OO/Ox6K14OQzx/AHzucPVxeSfQ==</latexit>

ωr→
<latexit sha1_base64="PJMLFqFNdByA7BNMRyXdZDj+3Is=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cKthaaUDbbabt0s1l3N4US+ju8eFDEqz/Gm//GbZuDtj4YeLw3w8y8SHKmjed9O4W19Y3NreJ2aWd3b/+gfHjU0kmqKDZpwhPVjohGzgQ2DTMc21IhiSOOj9HoduY/jlFplogHM5EYxmQgWJ9RYqwUBmOkWTTtBhKV7JYrXtWbw10lfk4qkKPRLX8FvYSmMQpDOdG643vShBlRhlGO01KQapSEjsgAO5YKEqMOs/nRU/fMKj23nyhbwrhz9fdERmKtJ3FkO2NihnrZm4n/eZ3U9K/DjAmZGhR0saifctck7iwBt8cUUsMnlhCqmL3VpUOiCDU2p5INwV9+eZW0Lqp+rVq7v6zUb/I4inACp3AOPlxBHe6gAU2g8ATP8Apvzth5cd6dj0VrwclnjuEPnM8fPmeSbQ==</latexit>

ωb→



Small  evolution of OAMx
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Small  evolution of OAMx
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• Can evolve  in energy I( ⃗r⊥, s) s

BM, Kovchegov (2023) 
BM (2024)



Small  evolution of OAMx
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• Can evolve  in energy I( ⃗r⊥, s) s

• Result: OAM just as important as helicity PDFs!!

BM, Kovchegov (2023) 
BM (2024)



Measuring OAM
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Measuring OAM
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• Need two transverse momenta for OAM 
 Dijets!→

(see Yoshitaka’s lectures)



Measuring OAM

13

• Need two transverse momenta for OAM 
 Dijets!→

<latexit sha1_base64="7Ypk154aHyD7dJuRX533nMpLUkM=">AAAB+nicbVDLTgIxFL2DL8QX6tJNIzFxQciMMeiS6MYlJvKIQEinc4GGTmdsOyYE+Qu3unBn3Pozxp+xwCwUPEmTk3PPaW+PHwuujet+OZmV1bX1jexmbmt7Z3cvv39Q11GiGNZYJCLV9KlGwSXWDDcCm7FCGvoCG/7wejpvPKLSPJJ3ZhRjJ6R9yXucUWOl+4ciaQvrDmg3X3BL7gxkmXgpKUCKajf/3Q4iloQoDRNU65bnxqYzpspwJnCSaycaY8qGtI8tSyUNUXfGs40n5MQqAelFyh5pyEz9nRjTUOtR6BeJtncPMLCRkJqBXjRNxf9mrcT0LjtjLuPEoGTzF3uJICYi0x5IwBUyI0aWUKa4XZqwAVWUGdtWzrbhLf59mdTPSl65VL49L1Su0l6ycATHcAoeXEAFbqAKNWAg4Rle4NV5ct6cd+djbs04aeYQ/sD5/AHkT5PJ</latexit>

q,�

<latexit sha1_base64="AM4rEbJnZZL/dN1TUyuqo5k0vOE=">AAAB9nicbVDLSgNBEOyNrxhfUY9eBoPgIYRdkegx6MWDh4jmAckSZie9yZjZBzOzYljyD1714E28+jvizzhJ9qDRgoaiumumu7xYcKVt+9PKLS2vrK7l1wsbm1vbO8XdvaaKEsmwwSIRybZHFQoeYkNzLbAdS6SBJ7DljS6n/dYDSsWj8E6PY3QDOgi5zxnVRmrWy+S2d90rluyKPQP5S5yMlCBDvVf86vYjlgQYaiaoUh3HjrWbUqk5EzgpdBOFMWUjOsCOoSENULnpbNsJOTJKn/iRNBVqMlN/OlIaKDUOvDJR5u0h9o0loHqoFoem4n+9TqL9czflYZxoDNn8Rz8RREdkmgHpc4lMi7EhlEluliZsSCVl2iRVMGk4i7f/Jc2TilOtVG9OS7WLLJc8HMAhHIMDZ1CDK6hDAxjcwxM8w4v1aL1ab9b7fDRnZZ59+AXr4xtdD5HB</latexit>

P, SL

<latexit sha1_base64="ZrUlNsxSqnB7RFhsJ0Ex52iXcjw=">AAAB/XicbVDLSgMxFM34rPVVdekmWAQXpcyIVJdFNy4r2Ae0w5DJ3LahSWZMMkIZip/hVhfuxK3fIv6MaTsLbT1w4XDuPcm9J0w408Z1v5yV1bX1jc3CVnF7Z3dvv3Rw2NJxqig0acxj1QmJBs4kNA0zHDqJAiJCDu1wdDPttx9BaRbLezNOwBdkIFmfUWKs5CeBV8E9zQaCBF5QKrtVdwa8TLyclFGORlD67kUxTQVIQznRuuu5ifEzogyjHCbFXqohIXREBtC1VBIB2s9mS0/wqVUi3I+VLWnwTP3tyIjQeizCCtb27SFE1iKIGerFoan4X6+bmv6VnzGZpAYknf/YTzk2MZ5GgSOmgBo+toRQxezSmA6JItTYwIo2DW/x9mXSOq96tWrt7qJcv85zKaBjdILOkIcuUR3dogZqIooe0DN6Qa/Ok/PmvDsf89EVJ/ccoT9wPn8AnxWUtg==</latexit>p1,ω1

<latexit sha1_base64="7aTufIcX5lor/Gd3Ts9tnHyUjfc=">AAAB/XicbVDLSsNAFJ3UV62vqks3g0VwUUpSpLosunFZwT6gDWEyuWmHziRxZiKUUPwMt7pwJ279FvFnnLZZaOuBC4dz75m59/gJZ0rb9pdVWFvf2Nwqbpd2dvf2D8qHRx0Vp5JCm8Y8lj2fKOAsgrZmmkMvkUCEz6Hrj29m/e4jSMXi6F5PEnAFGUYsZJRoI7mJV6/igWJDQby6V67YNXsOvEqcnFRQjpZX/h4EMU0FRJpyolTfsRPtZkRqRjlMS4NUQULomAyhb2hEBCg3my89xWdGCXAYS1ORxnP1tyMjQqmJ8KtYmbdHEBiLIHqklodm4n+9fqrDKzdjUZJqiOjixzDlWMd4FgUOmASq+cQQQiUzS2M6IpJQbQIrmTSc5dtXSadecxq1xt1FpXmd51JEJ+gUnSMHXaImukUt1EYUPaBn9IJerSfrzXq3PhajBSv3HKM/sD5/AKI5lLg=</latexit>p2,ω2

<latexit sha1_base64="r+ADFX4jyO++CyvKQ2bKLYmy3RI=">AAAB+3icbVDLSgMxFM34rPVVdekmWAQXpcyIVJdFNy4r2AdMh5LJ3GlDk8mQZIQy9DPc6sKduPVjxJ8xbWehrQcuHM69J7n3hCln2rjul7O2vrG5tV3aKe/u7R8cVo6OO1pmikKbSi5VLyQaOEugbZjh0EsVEBFy6Ibju1m/+wRKM5k8mkkKgSDDhMWMEmMlf1zDfc2GggxgUKm6dXcOvEq8glRRgdag8t2PJM0EJIZyorXvuakJcqIMoxym5X6mISV0TIbgW5oQATrI5ytP8blVIhxLZSsxeK7+duREaD0RYQ1r+/YIImsRxIz08tBM/K/nZya+CXKWpJmBhC5+jDOOjcSzIHDEFFDDJ5YQqphdGtMRUYQaG1fZpuEt375KOpd1r1FvPFxVm7dFLiV0is7QBfLQNWqie9RCbUSRRM/oBb06U+fNeXc+FqNrTuE5QX/gfP4At4SUQQ==</latexit>

k,ωe

<latexit sha1_base64="y9DBZk0B64+38MEAA2ibKDaqkNo=">AAAB/XicbVDLSgMxFM34rPVVdekmWKQuSpkRqS6LblxWsA9oh5LJ3LahSWZMMkIZip/hVhfuxK3fIv6MaTsLbT1w4XDuPcm9J4g508Z1v5yV1bX1jc3cVn57Z3dvv3Bw2NRRoig0aMQj1Q6IBs4kNAwzHNqxAiICDq1gdDPttx5BaRbJezOOwRdkIFmfUWKs5I9KZdzVbCBIqQe9QtGtuDPgZeJlpIgy1HuF724Y0USANJQTrTueGxs/JcowymGS7yYaYkJHZAAdSyURoP10tvQEn1olxP1I2ZIGz9TfjpQIrcciKGNt3x5CaC2CmKFeHJqK//U6ielf+SmTcWJA0vmP/YRjE+FpFDhkCqjhY0sIVcwujemQKEKNDSxv0/AWb18mzfOKV61U7y6Ktesslxw6RifoDHnoEtXQLaqjBqLoAT2jF/TqPDlvzrvzMR9dcTLPEfoD5/MHgBeUow==</latexit>

k→,ω→
e

<latexit sha1_base64="hbxmYEs+Mwi76/2LMEcSX7eAK3A=">AAAB/XicbVDLSgMxFM3UV62vqks3wSK4KGVGpLosunHhoqJ9QDuWTOZOG5rMjElGKEPxM9zqwp249VvEnzFtZ6GtBy4czr0nufd4MWdK2/aXlVtaXlldy68XNja3tneKu3tNFSWSQoNGPJJtjyjgLISGZppDO5ZAhMeh5Q0vJ/3WI0jFovBOj2JwBemHLGCUaCO59ftuLJmAMr7tXfeKJbtiT4EXiZOREspQ7xW/u35EEwGhppwo1XHsWLspkZpRDuNCN1EQEzokfegYGhIByk2nS4/xkVF8HETSVKjxVP3tSIlQaiS8Mlbm7QH4xiKIHqj5oYn4X6+T6ODcTVkYJxpCOvsxSDjWEZ5EgX0mgWo+MoRQyczSmA6IJFSbwAomDWf+9kXSPKk41Ur15rRUu8hyyaMDdIiOkYPOUA1doTpqIIoe0DN6Qa/Wk/VmvVsfs9GclXn20R9Ynz/gaJTe</latexit>

P →, SL

<latexit sha1_base64="Pt2VBvY3gT2Tsw9FvvB6PwNcwFQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1Ku1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOzTjQk=</latexit>z

<latexit sha1_base64="R/nT97n/06L8Ypu8WlNJVh1pUxg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgxbArEj0GvXiMaB6QLGF2MkmGzM4uM71CXPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMY3Uz95iPXRkTqAccx90M6UKIvGEUr3XtnT91iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9np07IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/KT4WKE+SKzRf1E0kwItO/SU9ozlCOLaFMC3srYUOqKUObTsGG4C2+vEwa52WvUq7cXZSq11kceTiCYzgFDy6hCrdQgzowGMAzvMKbI50X5935mLfmnGzmEP7A+fwBxbONew==</latexit>

1→ z

(see Yoshitaka’s lectures)



Measuring OAM
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• Need two transverse momenta for OAM 
 Dijets!→

<latexit sha1_base64="7Ypk154aHyD7dJuRX533nMpLUkM=">AAAB+nicbVDLTgIxFL2DL8QX6tJNIzFxQciMMeiS6MYlJvKIQEinc4GGTmdsOyYE+Qu3unBn3Pozxp+xwCwUPEmTk3PPaW+PHwuujet+OZmV1bX1jexmbmt7Z3cvv39Q11GiGNZYJCLV9KlGwSXWDDcCm7FCGvoCG/7wejpvPKLSPJJ3ZhRjJ6R9yXucUWOl+4ciaQvrDmg3X3BL7gxkmXgpKUCKajf/3Q4iloQoDRNU65bnxqYzpspwJnCSaycaY8qGtI8tSyUNUXfGs40n5MQqAelFyh5pyEz9nRjTUOtR6BeJtncPMLCRkJqBXjRNxf9mrcT0LjtjLuPEoGTzF3uJICYi0x5IwBUyI0aWUKa4XZqwAVWUGdtWzrbhLf59mdTPSl65VL49L1Su0l6ycATHcAoeXEAFbqAKNWAg4Rle4NV5ct6cd+djbs04aeYQ/sD5/AHkT5PJ</latexit>

q,�

<latexit sha1_base64="AM4rEbJnZZL/dN1TUyuqo5k0vOE=">AAAB9nicbVDLSgNBEOyNrxhfUY9eBoPgIYRdkegx6MWDh4jmAckSZie9yZjZBzOzYljyD1714E28+jvizzhJ9qDRgoaiumumu7xYcKVt+9PKLS2vrK7l1wsbm1vbO8XdvaaKEsmwwSIRybZHFQoeYkNzLbAdS6SBJ7DljS6n/dYDSsWj8E6PY3QDOgi5zxnVRmrWy+S2d90rluyKPQP5S5yMlCBDvVf86vYjlgQYaiaoUh3HjrWbUqk5EzgpdBOFMWUjOsCOoSENULnpbNsJOTJKn/iRNBVqMlN/OlIaKDUOvDJR5u0h9o0loHqoFoem4n+9TqL9czflYZxoDNn8Rz8RREdkmgHpc4lMi7EhlEluliZsSCVl2iRVMGk4i7f/Jc2TilOtVG9OS7WLLJc8HMAhHIMDZ1CDK6hDAxjcwxM8w4v1aL1ab9b7fDRnZZ59+AXr4xtdD5HB</latexit>

P, SL

<latexit sha1_base64="ZrUlNsxSqnB7RFhsJ0Ex52iXcjw=">AAAB/XicbVDLSgMxFM34rPVVdekmWAQXpcyIVJdFNy4r2Ae0w5DJ3LahSWZMMkIZip/hVhfuxK3fIv6MaTsLbT1w4XDuPcm9J0w408Z1v5yV1bX1jc3CVnF7Z3dvv3Rw2NJxqig0acxj1QmJBs4kNA0zHDqJAiJCDu1wdDPttx9BaRbLezNOwBdkIFmfUWKs5CeBV8E9zQaCBF5QKrtVdwa8TLyclFGORlD67kUxTQVIQznRuuu5ifEzogyjHCbFXqohIXREBtC1VBIB2s9mS0/wqVUi3I+VLWnwTP3tyIjQeizCCtb27SFE1iKIGerFoan4X6+bmv6VnzGZpAYknf/YTzk2MZ5GgSOmgBo+toRQxezSmA6JItTYwIo2DW/x9mXSOq96tWrt7qJcv85zKaBjdILOkIcuUR3dogZqIooe0DN6Qa/Ok/PmvDsf89EVJ/ccoT9wPn8AnxWUtg==</latexit>p1,ω1

<latexit sha1_base64="7aTufIcX5lor/Gd3Ts9tnHyUjfc=">AAAB/XicbVDLSsNAFJ3UV62vqks3g0VwUUpSpLosunFZwT6gDWEyuWmHziRxZiKUUPwMt7pwJ279FvFnnLZZaOuBC4dz75m59/gJZ0rb9pdVWFvf2Nwqbpd2dvf2D8qHRx0Vp5JCm8Y8lj2fKOAsgrZmmkMvkUCEz6Hrj29m/e4jSMXi6F5PEnAFGUYsZJRoI7mJV6/igWJDQby6V67YNXsOvEqcnFRQjpZX/h4EMU0FRJpyolTfsRPtZkRqRjlMS4NUQULomAyhb2hEBCg3my89xWdGCXAYS1ORxnP1tyMjQqmJ8KtYmbdHEBiLIHqklodm4n+9fqrDKzdjUZJqiOjixzDlWMd4FgUOmASq+cQQQiUzS2M6IpJQbQIrmTSc5dtXSadecxq1xt1FpXmd51JEJ+gUnSMHXaImukUt1EYUPaBn9IJerSfrzXq3PhajBSv3HKM/sD5/AKI5lLg=</latexit>p2,ω2

<latexit sha1_base64="r+ADFX4jyO++CyvKQ2bKLYmy3RI=">AAAB+3icbVDLSgMxFM34rPVVdekmWAQXpcyIVJdFNy4r2AdMh5LJ3GlDk8mQZIQy9DPc6sKduPVjxJ8xbWehrQcuHM69J7n3hCln2rjul7O2vrG5tV3aKe/u7R8cVo6OO1pmikKbSi5VLyQaOEugbZjh0EsVEBFy6Ibju1m/+wRKM5k8mkkKgSDDhMWMEmMlf1zDfc2GggxgUKm6dXcOvEq8glRRgdag8t2PJM0EJIZyorXvuakJcqIMoxym5X6mISV0TIbgW5oQATrI5ytP8blVIhxLZSsxeK7+duREaD0RYQ1r+/YIImsRxIz08tBM/K/nZya+CXKWpJmBhC5+jDOOjcSzIHDEFFDDJ5YQqphdGtMRUYQaG1fZpuEt375KOpd1r1FvPFxVm7dFLiV0is7QBfLQNWqie9RCbUSRRM/oBb06U+fNeXc+FqNrTuE5QX/gfP4At4SUQQ==</latexit>

k,ωe

<latexit sha1_base64="y9DBZk0B64+38MEAA2ibKDaqkNo=">AAAB/XicbVDLSgMxFM34rPVVdekmWKQuSpkRqS6LblxWsA9oh5LJ3LahSWZMMkIZip/hVhfuxK3fIv6MaTsLbT1w4XDuPcm9J4g508Z1v5yV1bX1jc3cVn57Z3dvv3Bw2NRRoig0aMQj1Q6IBs4kNAwzHNqxAiICDq1gdDPttx5BaRbJezOOwRdkIFmfUWKs5I9KZdzVbCBIqQe9QtGtuDPgZeJlpIgy1HuF724Y0USANJQTrTueGxs/JcowymGS7yYaYkJHZAAdSyURoP10tvQEn1olxP1I2ZIGz9TfjpQIrcciKGNt3x5CaC2CmKFeHJqK//U6ielf+SmTcWJA0vmP/YRjE+FpFDhkCqjhY0sIVcwujemQKEKNDSxv0/AWb18mzfOKV61U7y6Ktesslxw6RifoDHnoEtXQLaqjBqLoAT2jF/TqPDlvzrvzMR9dcTLPEfoD5/MHgBeUow==</latexit>

k→,ω→
e

<latexit sha1_base64="hbxmYEs+Mwi76/2LMEcSX7eAK3A=">AAAB/XicbVDLSgMxFM3UV62vqks3wSK4KGVGpLosunHhoqJ9QDuWTOZOG5rMjElGKEPxM9zqwp249VvEnzFtZ6GtBy4czr0nufd4MWdK2/aXlVtaXlldy68XNja3tneKu3tNFSWSQoNGPJJtjyjgLISGZppDO5ZAhMeh5Q0vJ/3WI0jFovBOj2JwBemHLGCUaCO59ftuLJmAMr7tXfeKJbtiT4EXiZOREspQ7xW/u35EEwGhppwo1XHsWLspkZpRDuNCN1EQEzokfegYGhIByk2nS4/xkVF8HETSVKjxVP3tSIlQaiS8Mlbm7QH4xiKIHqj5oYn4X6+T6ODcTVkYJxpCOvsxSDjWEZ5EgX0mgWo+MoRQyczSmA6IJFSbwAomDWf+9kXSPKk41Ur15rRUu8hyyaMDdIiOkYPOUA1doTpqIIoe0DN6Qa/Wk/VmvVsfs9GclXn20R9Ynz/gaJTe</latexit>

P →, SL

Angular correlaRons 
can access OAM!! 

<latexit sha1_base64="Pt2VBvY3gT2Tsw9FvvB6PwNcwFQ=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx4hkUcCGzI79MLI7OxmZtYECV/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1Ku1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOzTjQk=</latexit>z

<latexit sha1_base64="R/nT97n/06L8Ypu8WlNJVh1pUxg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgxbArEj0GvXiMaB6QLGF2MkmGzM4uM71CXPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMY3Uz95iPXRkTqAccx90M6UKIvGEUr3XtnT91iyS27M5Bl4mWkBBlq3eJXpxexJOQKmaTGtD03Rj+lGgWTfFLoJIbHlI3ogLctVTTkxk9np07IiVV6pB9pWwrJTP09kdLQmHEY2M6Q4tAselPxP6+dYP/KT4WKE+SKzRf1E0kwItO/SU9ozlCOLaFMC3srYUOqKUObTsGG4C2+vEwa52WvUq7cXZSq11kceTiCYzgFDy6hCrdQgzowGMAzvMKbI50X5935mLfmnGzmEP7A+fwBxbONew==</latexit>
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Elastic dijets

• Spin asymmetries 

9

DSA:

SSA:

• PT symmetry determines which observable is more realistic 

dσDSA → N − Q, N − G2, …

dσSSA → ImN − Q, O − QNS, …

DSA contains  
leading amplitudes

SSA contains “exotic” 
sub-leading amplitudes

BM, Kovchegov ‘24
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Elastic dijets
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• DSA in correlation limit: TT term

• Azimuthal correlations: → − p
BM, Kovchegov ‘24

Elastic dijets

11

• DSA in correlation limit: TT term

• Azimuthal correlations: → − p
BM, Kovchegov ‘24



Polarized observables
Unpolarized observables dominated by eikonal contributions

Polarized observables dominated by sub-eikonal contributions
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Polarized propagators

5

• Sub-eikonal vertex sandwiched between semi-infinite Wilson lines 
(LCOT approach)
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• Polarized dipole amplitudes
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OAM operator
Generic OAM operator
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where Wigner functions are
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Moment amplitude evolution
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Large-  evolution equationsNc

Mixing with “regular” 
polarized amplitudes!

(cf. polarized DGLAP)
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