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INTRODUCTION

• Diffraction describes large rapidity gap events as shown here for a HERA event (1993)
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<latexit sha1_base64="/gtMcET8CWaXOSuB/RtwF83lGc4=">AAACNHicbVDLSsNAFJ3UV62vti7dBIvgqiQi1WXRjcsK9gFtKZPJTTt0MgkzN9IS8itu9Qv8F8GduPUbnD4WtvXAwOHcx7lzvFhwjY7zYeW2tnd29/L7hYPDo+OTYqnc0lGiGDRZJCLV8agGwSU0kaOATqyAhp6Atje+n9Xbz6A0j+QTTmPoh3QoecAZRSMNiuUewgTne1IFfpbG2aBYcarOHPYmcZekQpZoDEpWoedHLAlBIhNU667rxNhPqULOBGSFXqIhpmxMh9A1VNIQdD+dm2b2hVF8O4iUeRLtufp3IqWh1tPQM50hxZFer83Ef2uThcGK5uuZyarmhWsXYnDbT7mMEwTJFgcGibAxsmcJ2j5XwFBMDaFMcfNHm42oogxNzgWTnrue1SZpXVXdWrX2eF2p3y1zzJMzck4uiUtuSJ08kAZpEkYm5IW8kjfr3fq0vqzvRWvOWs6ckhVYP7//Iqv1</latexit>p
<latexit sha1_base64="e1uKOm+8QUznBjEOLt8mP5TV8Zg=">AAACN3icbVDLTsJAFJ3iC/EFGlduGomJG0lrDLokunGJiTwSQDIdLjBh+sjMrYE0/Ri3+gV+iit3xq1/4LR0IeBJJjk593HuHCcQXKFlfRi5tfWNza38dmFnd2//oFg6bCo/lAwazBe+bDtUgeAeNJCjgHYggbqOgJYzuUvqrWeQivveI84C6Ll05PEhZxS11C8edxGmmO6JHBFCHMHTRdwvlq2KlcJcJXZGyiRDvV8yCt2Bz0IXPGSCKtWxrQB7EZXImYC40A0VBJRN6Ag6mnrUBdWLUt/YPNPKwBz6Uj8PzVT9OxFRV6mZ6+hOl+JYLdcS8d/adG6woA1UYrKoOe7ShTi86UXcC0IEj80PHIbCRN9MQjQHXAJDMdOEMsn1H002ppIy1FEXdHr2clarpHlZsauV6sNVuXab5ZgnJ+SUnBObXJMauSd10iCMROSFvJI34934NL6M73lrzshmjsgCjJ9fI1+tAA==</latexit>
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<latexit sha1_base64="/gtMcET8CWaXOSuB/RtwF83lGc4=">AAACNHicbVDLSsNAFJ3UV62vti7dBIvgqiQi1WXRjcsK9gFtKZPJTTt0MgkzN9IS8itu9Qv8F8GduPUbnD4WtvXAwOHcx7lzvFhwjY7zYeW2tnd29/L7hYPDo+OTYqnc0lGiGDRZJCLV8agGwSU0kaOATqyAhp6Atje+n9Xbz6A0j+QTTmPoh3QoecAZRSMNiuUewgTne1IFfpbG2aBYcarOHPYmcZekQpZoDEpWoedHLAlBIhNU667rxNhPqULOBGSFXqIhpmxMh9A1VNIQdD+dm2b2hVF8O4iUeRLtufp3IqWh1tPQM50hxZFer83Ef2uThcGK5uuZyarmhWsXYnDbT7mMEwTJFgcGibAxsmcJ2j5XwFBMDaFMcfNHm42oogxNzgWTnrue1SZpXVXdWrX2eF2p3y1zzJMzck4uiUtuSJ08kAZpEkYm5IW8kjfr3fq0vqzvRWvOWs6ckhVYP7//Iqv1</latexit>p
<latexit sha1_base64="e1uKOm+8QUznBjEOLt8mP5TV8Zg=">AAACN3icbVDLTsJAFJ3iC/EFGlduGomJG0lrDLokunGJiTwSQDIdLjBh+sjMrYE0/Ri3+gV+iit3xq1/4LR0IeBJJjk593HuHCcQXKFlfRi5tfWNza38dmFnd2//oFg6bCo/lAwazBe+bDtUgeAeNJCjgHYggbqOgJYzuUvqrWeQivveI84C6Ll05PEhZxS11C8edxGmmO6JHBFCHMHTRdwvlq2KlcJcJXZGyiRDvV8yCt2Bz0IXPGSCKtWxrQB7EZXImYC40A0VBJRN6Ag6mnrUBdWLUt/YPNPKwBz6Uj8PzVT9OxFRV6mZ6+hOl+JYLdcS8d/adG6woA1UYrKoOe7ShTi86UXcC0IEj80PHIbCRN9MQjQHXAJDMdOEMsn1H002ppIy1FEXdHr2clarpHlZsauV6sNVuXab5ZgnJ+SUnBObXJMauSd10iCMROSFvJI34934NL6M73lrzshmjsgCjJ9fI1+tAA==</latexit>
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• Diffraction describes large rapidity gap events as shown here for a HERA event (1993)
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All gapped 
processes

(non-small-x) DVCS(exclusive),  
1-jettiness(inclusive)

Color-singlet 
forward scattering

Non-singlet 
Important background 

2

• There are varieties of gapped processes depending on the measurements. 
Here, we consider gapped processes with forward scattering

How large is this?

INTRODUCTION
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WHY STUDY DIFFRACTION?

<latexit sha1_base64="msth+iyl3dh6p2+vRBctJG6sABE=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtZNRpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwDg+6Ov</latexit>p

<latexit sha1_base64="Ac/TYGiFynhSdyylwLF+WhFvGnc=">AAACKnicbVDLSgMxFE181vHV6tJNsAiuyoxIdVl047KCfWA7lEwm04YmmSHJiGXoX7jVL/Br3BW3foiZdha29UDgcM693JMTJJxp47ozuLG5tb2zW9pz9g8Oj47LlZO2jlNFaIvEPFbdAGvKmaQtwwyn3URRLAJOO8H4Pvc7L1RpFssnM0moL/BQsogRbKz03BfYjEKdNaeDctWtuXOgdeIVpAoKNAcV6PTDmKSCSkM41rrnuYnxM6wMI5xOnX6qaYLJGA9pz1KJBdV+No88RRdWCVEUK/ukQXP170aGhdYTEdjJPKJe9XLxX+91cWBJC3V+ZFkLxEpCE936GZNJaqgki4BRypGJUd4bCpmixPCJJZgoZv+IyAgrTIxt17HteatdrZP2Vc2r1+qP19XGXdFjCZyBc3AJPHADGuABNEELECDBG3gHH/ATfsEZ/F6MbsBi5xQsAf78ArObp74=</latexit>

P

• Nature of pomeron

• New hadron structure (GPD-like structure + more?)

• Small-x and saturation physics (BFKL and heavy-ion)

<latexit sha1_base64="Ac/TYGiFynhSdyylwLF+WhFvGnc=">AAACKnicbVDLSgMxFE181vHV6tJNsAiuyoxIdVl047KCfWA7lEwm04YmmSHJiGXoX7jVL/Br3BW3foiZdha29UDgcM693JMTJJxp47ozuLG5tb2zW9pz9g8Oj47LlZO2jlNFaIvEPFbdAGvKmaQtwwyn3URRLAJOO8H4Pvc7L1RpFssnM0moL/BQsogRbKz03BfYjEKdNaeDctWtuXOgdeIVpAoKNAcV6PTDmKSCSkM41rrnuYnxM6wMI5xOnX6qaYLJGA9pz1KJBdV+No88RRdWCVEUK/ukQXP170aGhdYTEdjJPKJe9XLxX+91cWBJC3V+ZFkLxEpCE936GZNJaqgki4BRypGJUd4bCpmixPCJJZgoZv+IyAgrTIxt17HteatdrZP2Vc2r1+qP19XGXdFjCZyBc3AJPHADGuABNEELECDBG3gHH/ATfsEZ/F6MbsBi5xQsAf78ArObp74=</latexit>

P
<latexit sha1_base64="PSRiHsXQdHP2pPxwptlGUexMy48=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqhuh6MZlC/YB7VAymUwbmmSGJCOW0i9wq1/g17gTd+LPmGlnYVsPBA7n3Ms9OUHCmTau+w0LG5tb2zvFXWdv/+DwqFQ+bus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjO8zv/NElWaxfDSThPoCDyWLGMHGSs3bQaniVt050DrxclIBORqDMnT6YUxSQaUhHGvd89zE+FOsDCOczpx+qmmCyRgPac9SiQXV/nSedIbOrRKiKFb2SYPm6t+NKRZaT0RgJwU2I73qZeK/3vPiwJIW6uzIshaIlYQmuvGnTCapoZIsAkYpRyZGWV0oZIoSwyeWYKKY/SMiI6wwMbZUx7bnrXa1TtqXVa9WrTWvKvW7vMciOAVn4AJ44BrUwQNogBYggIIX8Are4Dv8gJ/wazFagPnOCVgC/PkFiFSjfA==</latexit>=

<latexit sha1_base64="5/lYjK0tStDOEyQaMr1QavgH3/U=">AAACJ3icbVDLSgMxFE181vHV6tJNsAiCUGZEqsuiG5cV7APaoWQymTY0mQxJRixDP8KtfoFf40506Z+YaWdhWw8EDufcyz05QcKZNq77DdfWNza3tks7zu7e/sFhuXLU1jJVhLaI5FJ1A6wpZzFtGWY47SaKYhFw2gnGd7nfeaJKMxk/mklCfYGHMYsYwcZKnYs+CaXRg3LVrbkzoFXiFaQKCjQHFej0Q0lSQWNDONa657mJ8TOsDCOcTp1+qmmCyRgPac/SGAuq/WyWd4rOrBKiSCr7YoNm6t+NDAutJyKwkwKbkV72cvFf73l+YEELdX5kUQvEUkIT3fgZi5PU0JjMA0YpR0aivDQUMkWJ4RNLMFHM/hGREVaYGFutY9vzlrtaJe3Lmlev1R+uqo3boscSOAGn4Bx44Bo0wD1oghYgYAxewCt4g+/wA37Cr/noGix2jsEC4M8vm06mHw==</latexit>

+ · · ·<latexit sha1_base64="3fAnG362gO0V1OLHumVlKb+aW4E=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5cV7QPaoWQymTY0yQxJRixDP8GtfoFf407cuPBfzLSzsNUDgcM593JPTpBwpo3rfsHS2vrG5lZ529nZ3ds/qFQPOzpOFaFtEvNY9QKsKWeStg0znPYSRbEIOO0Gk5vc7z5SpVksH8w0ob7AI8kiRrCx0n1r6A0rNbfuzoH+Eq8gNVCgNaxCZxDGJBVUGsKx1n3PTYyfYWUY4XTmDFJNE0wmeET7lkosqPazedYZOrVKiKJY2ScNmqu/NzIstJ6KwE4KbMZ61cvFf72nxYElLdT5kWUtECsJTXTlZ0wmqaGSLAJGKUcmRnlhKGSKEsOnlmCimP0jImOsMDG2Vse256129Zd0zuteo964u6g1r4sey+AYnIAz4IFL0AS3oAXagIAReAYv4BW+wXf4AT8XoyVY7ByBJcDvH+71pDM=</latexit>

P1

• Observation of diffractive process imply direct and leading  access to Glauber exchanges at the  
cross-section level!

• Ample existing data and bright experimental outlook!

• 10% of HERA and 20% of EIC. One of the flagship program for EIC physics!

<latexit sha1_base64="bDTos8Ch/AyQeA1YndUcVgKdOHE=">AAACJ3icbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5cV7APaoWQymTY0yQxJRixDP8KtfoFf40506Z+YaWdhWw8EDufcyz05QcKZNq77DUsbm1vbO+VdZ2//4PCoUj3u6DhVhLZJzGPVC7CmnEnaNsxw2ksUxSLgtBtM7nK/+0SVZrF8NNOE+gKPJIsYwcZK3YFOE03NsFJz6+4caJ14BamBAq1hFTqDMCapoNIQjrXue25i/AwrwwinM2eQappgMsEj2rdUYkG1n83zztC5VUIUxco+adBc/buRYaH1VAR2UmAz1qteLv7rPS8OLGmhzo8sa4FYSWiiGz9jMkkNlWQRMEo5MjHKS0MhU5QYPrUEE8XsHxEZY4WJsdU6tj1vtat10rmse4164+Gq1rwteiyDU3AGLoAHrkET3IMWaAMCJuAFvII3+A4/4Cf8WoyWYLFzApYAf34BPUemew==</latexit>�
See also Hatta, Xiao, Yuan `17
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<latexit sha1_base64="msth+iyl3dh6p2+vRBctJG6sABE=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtZNRpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwDg+6Ov</latexit>p<latexit sha1_base64="msth+iyl3dh6p2+vRBctJG6sABE=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtZNRpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwDg+6Ov</latexit>p
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<latexit sha1_base64="msth+iyl3dh6p2+vRBctJG6sABE=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtZNRpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwDg+6Ov</latexit>p

<latexit sha1_base64="bDTos8Ch/AyQeA1YndUcVgKdOHE=">AAACJ3icbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5cV7APaoWQymTY0yQxJRixDP8KtfoFf40506Z+YaWdhWw8EDufcyz05QcKZNq77DUsbm1vbO+VdZ2//4PCoUj3u6DhVhLZJzGPVC7CmnEnaNsxw2ksUxSLgtBtM7nK/+0SVZrF8NNOE+gKPJIsYwcZK3YFOE03NsFJz6+4caJ14BamBAq1hFTqDMCapoNIQjrXue25i/AwrwwinM2eQappgMsEj2rdUYkG1n83zztC5VUIUxco+adBc/buRYaH1VAR2UmAz1qteLv7rPS8OLGmhzo8sa4FYSWiiGz9jMkkNlWQRMEo5MjHKS0MhU5QYPrUEE8XsHxEZY4WJsdU6tj1vtat10rmse4164+Gq1rwteiyDU3AGLoAHrkET3IMWaAMCJuAFvII3+A4/4Cf8WoyWYLFzApYAf34BPUemew==</latexit>�
<latexit sha1_base64="Ac/TYGiFynhSdyylwLF+WhFvGnc=">AAACKnicbVDLSgMxFE181vHV6tJNsAiuyoxIdVl047KCfWA7lEwm04YmmSHJiGXoX7jVL/Br3BW3foiZdha29UDgcM693JMTJJxp47ozuLG5tb2zW9pz9g8Oj47LlZO2jlNFaIvEPFbdAGvKmaQtwwyn3URRLAJOO8H4Pvc7L1RpFssnM0moL/BQsogRbKz03BfYjEKdNaeDctWtuXOgdeIVpAoKNAcV6PTDmKSCSkM41rrnuYnxM6wMI5xOnX6qaYLJGA9pz1KJBdV+No88RRdWCVEUK/ukQXP170aGhdYTEdjJPKJe9XLxX+91cWBJC3V+ZFkLxEpCE936GZNJaqgki4BRypGJUd4bCpmixPCJJZgoZv+IyAgrTIxt17HteatdrZP2Vc2r1+qP19XGXdFjCZyBc3AJPHADGuABNEELECDBG3gHH/ATfsEZ/F6MbsBi5xQsAf78ArObp74=</latexit>

P

<latexit sha1_base64="Ac/TYGiFynhSdyylwLF+WhFvGnc=">AAACKnicbVDLSgMxFE181vHV6tJNsAiuyoxIdVl047KCfWA7lEwm04YmmSHJiGXoX7jVL/Br3BW3foiZdha29UDgcM693JMTJJxp47ozuLG5tb2zW9pz9g8Oj47LlZO2jlNFaIvEPFbdAGvKmaQtwwyn3URRLAJOO8H4Pvc7L1RpFssnM0moL/BQsogRbKz03BfYjEKdNaeDctWtuXOgdeIVpAoKNAcV6PTDmKSCSkM41rrnuYnxM6wMI5xOnX6qaYLJGA9pz1KJBdV+No88RRdWCVEUK/ukQXP170aGhdYTEdjJPKJe9XLxX+91cWBJC3V+ZFkLxEpCE936GZNJaqgki4BRypGJUd4bCpmixPCJJZgoZv+IyAgrTIxt17HteatdrZP2Vc2r1+qP19XGXdFjCZyBc3AJPHADGuABNEELECDBG3gHH/ATfsEZ/F6MbsBi5xQsAf78ArObp74=</latexit>

P
<latexit sha1_base64="PSRiHsXQdHP2pPxwptlGUexMy48=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqhuh6MZlC/YB7VAymUwbmmSGJCOW0i9wq1/g17gTd+LPmGlnYVsPBA7n3Ms9OUHCmTau+w0LG5tb2zvFXWdv/+DwqFQ+bus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjO8zv/NElWaxfDSThPoCDyWLGMHGSs3bQaniVt050DrxclIBORqDMnT6YUxSQaUhHGvd89zE+FOsDCOczpx+qmmCyRgPac9SiQXV/nSedIbOrRKiKFb2SYPm6t+NKRZaT0RgJwU2I73qZeK/3vPiwJIW6uzIshaIlYQmuvGnTCapoZIsAkYpRyZGWV0oZIoSwyeWYKKY/SMiI6wwMbZUx7bnrXa1TtqXVa9WrTWvKvW7vMciOAVn4AJ44BrUwQNogBYggIIX8Are4Dv8gJ/wazFagPnOCVgC/PkFiFSjfA==</latexit>=

<latexit sha1_base64="5/lYjK0tStDOEyQaMr1QavgH3/U=">AAACJ3icbVDLSgMxFE181vHV6tJNsAiCUGZEqsuiG5cV7APaoWQymTY0mQxJRixDP8KtfoFf40506Z+YaWdhWw8EDufcyz05QcKZNq77DdfWNza3tks7zu7e/sFhuXLU1jJVhLaI5FJ1A6wpZzFtGWY47SaKYhFw2gnGd7nfeaJKMxk/mklCfYGHMYsYwcZKnYs+CaXRg3LVrbkzoFXiFaQKCjQHFej0Q0lSQWNDONa657mJ8TOsDCOcTp1+qmmCyRgPac/SGAuq/WyWd4rOrBKiSCr7YoNm6t+NDAutJyKwkwKbkV72cvFf73l+YEELdX5kUQvEUkIT3fgZi5PU0JjMA0YpR0aivDQUMkWJ4RNLMFHM/hGREVaYGFutY9vzlrtaJe3Lmlev1R+uqo3boscSOAGn4Bx44Bo0wD1oghYgYAxewCt4g+/wA37Cr/noGix2jsEC4M8vm06mHw==</latexit>

+ · · ·<latexit sha1_base64="3fAnG362gO0V1OLHumVlKb+aW4E=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5cV7QPaoWQymTY0yQxJRixDP8GtfoFf407cuPBfzLSzsNUDgcM593JPTpBwpo3rfsHS2vrG5lZ529nZ3ds/qFQPOzpOFaFtEvNY9QKsKWeStg0znPYSRbEIOO0Gk5vc7z5SpVksH8w0ob7AI8kiRrCx0n1r6A0rNbfuzoH+Eq8gNVCgNaxCZxDGJBVUGsKx1n3PTYyfYWUY4XTmDFJNE0wmeET7lkosqPazedYZOrVKiKJY2ScNmqu/NzIstJ6KwE4KbMZ61cvFf72nxYElLdT5kWUtECsJTXTlZ0wmqaGSLAJGKUcmRnlhKGSKEsOnlmCimP0jImOsMDG2Vse256129Zd0zuteo964u6g1r4sey+AYnIAz4IFL0AS3oAXagIAReAYv4BW+wXf4AT8XoyVY7ByBJcDvH+71pDM=</latexit>

P1

<latexit sha1_base64="AgDL2iqRJsOgGUrOgPW4UnsH02A=">AAACP3icbVDLSsNAFJ34rPHV6lKEwSK4KolIdVnURZcV7AOaGCaTSTt0JgkzE7GErvwat/oFfoZf4E7cunPSZmFbL1w4nHMv597jJ4xKZVkfxsrq2vrGZmnL3N7Z3dsvVw46Mk4FJm0cs1j0fCQJoxFpK6oY6SWCIO4z0vVHN7nefSRC0ji6V+OEuBwNIhpSjJSmvPKxIymHjky5R2FTtxMryomEoUcfbr1y1apZ04LLwC5AFRTV8iqG6QQxTjmJFGZIyr5tJcrNkFAUMzIxnVSSBOERGpC+hhHSXm42/WMCTzUTwDAWuiMFp+zfjQxxKcfc15McqaFc1HLyX+1pZjDHBTI3med8vnChCq/cjEZJqkiEZweGKYMqhnmYMKCCYMXGGiAsqP4R4iESCCsduanTsxezWgad85pdr9XvLqqN6yLHEjgCJ+AM2OASNEATtEAbYPAMXsAreDPejU/jy/ieja4Yxc4hmCvj5xdhgq7z</latexit>

⇠
X

i

Hi ⌦ f
D
i

<latexit sha1_base64="QjfJu2VVwX9t6drS/vJr5eYhEF4=">AAACJXicbVDNSgMxGMz6W9e/Vo9egkXwVHZFqseiHjxWcNtCu5ZsNtuGJtk1yYpl6TN41SfwabyJ4MlXMdvuwbYOBIaZ7+ObTJAwqrTjfFsrq2vrG5ulLXt7Z3dvv1w5aKk4lZh4OGax7ARIEUYF8TTVjHQSSRAPGGkHo+vcbz8RqWgs7vU4IT5HA0EjipE2khf1Hx9u+uWqU3OmgMvELUgVFGj2K5bdC2OcciI0Zkiprusk2s+Q1BQzMrF7qSIJwiM0IF1DBeJE+dk07QSeGCWEUSzNExpO1b8bGeJKjXlgJjnSQ7Xo5eK/3vPswJwWqvzIvBbwhYQ6uvQzKpJUE4FnAaOUQR3DvDIYUkmwZmNDEJbU/BHiIZIIa1OsbdpzF7taJq2zmluv1e/Oq42roscSOALH4BS44AI0wC1oAg9gQMELeAVv1rv1YX1aX7PRFavYOQRzsH5+AetlpT8=</latexit>

fD
q

<latexit sha1_base64="5x3X95qpxT8x0MGw7zUU4cVTgXY=">AAACI3icbVDLTgIxFG19Ir5Al24aiYkrMmMMuiS6YYlRHglMSKfTgYa2M7YdI5nwCW71C/wad8aNC//FDsxCwJM0OTnn3tzT48ecaeM433BtfWNza7uwU9zd2z84LJWP2jpKFKEtEvFIdX2sKWeStgwznHZjRbHwOe3449vM7zxRpVkkH8wkpp7AQ8lCRrCx0n1j8DgoVZyqMwNaJW5OKiBHc1CGxX4QkURQaQjHWvdcJzZeipVhhNNpsZ9oGmMyxkPas1RiQbWXzrJO0ZlVAhRGyj5p0Ez9u5FiofVE+HZSYDPSy14m/us9zw8saIHOjixqvlhKaMJrL2UyTgyVZB4wTDgyEcoKQwFTlBg+sQQTxewfERlhhYmxtRZte+5yV6ukfVF1a9Xa3WWlfpP3WAAn4BScAxdcgTpogCZoAQKG4AW8gjf4Dj/gJ/yaj67BfOcYLAD+/AJQTKRr</latexit>

Hq

<latexit sha1_base64="04PWDnca7fjZmMd8XxxJPNE+IrM=">AAACInicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5dV7APaoWQymTY0yQxJRixD/8CtfoFf405cCX6MmXYWtnogcDjnXu7JCRLOtHHdL1haW9/Y3CpvOzu7e/sHlephR8epIrRNYh6rXoA15UzStmGG016iKBYBp91gcpP73UeqNIvlg5km1Bd4JFnECDZWuh9kw0rNrbtzoL/EK0gNFGgNq9AZhDFJBZWGcKx133MT42dYGUY4nTmDVNMEkwke0b6lEguq/WwedYZOrRKiKFb2SYPm6u+NDAutpyKwkwKbsV71cvFf72lxYEkLdX5kWQvESkITXfkZk0lqqCSLgFHKkYlR3hcKmaLE8KklmChm/4jIGCtMjG3Vse15q139JZ3zuteoN+4uas3roscyOAYn4Ax44BI0wS1ogTYgIALP4AW8wjf4Dj/g52K0BIudI7AE+P0DuY6kIA==</latexit>

{
<latexit sha1_base64="04PWDnca7fjZmMd8XxxJPNE+IrM=">AAACInicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5dV7APaoWQymTY0yQxJRixD/8CtfoFf405cCX6MmXYWtnogcDjnXu7JCRLOtHHdL1haW9/Y3CpvOzu7e/sHlephR8epIrRNYh6rXoA15UzStmGG016iKBYBp91gcpP73UeqNIvlg5km1Bd4JFnECDZWuh9kw0rNrbtzoL/EK0gNFGgNq9AZhDFJBZWGcKx133MT42dYGUY4nTmDVNMEkwke0b6lEguq/WwedYZOrRKiKFb2SYPm6u+NDAutpyKwkwKbsV71cvFf72lxYEkLdX5kWQvESkITXfkZk0lqqCSLgFHKkYlR3hcKmaLE8KklmChm/4jIGCtMjG3Vse15q139JZ3zuteoN+4uas3roscyOAYn4Ax44BI0wS1ogTYgIALP4AW8wjf4Dj/g52K0BIudI7AE+P0DuY6kIA==</latexit>

{

<latexit sha1_base64="GX77OxEZWSJm2RAewvFe8ZOvDKo=">AAACNXicbVDLTsJAFJ36RHyBLN00EhNXpDUGXRLduMREHgk0ZDq9wITpw5lbQ9PwLW71C/wWF+6MW3/BoXQh4EkmOTn3ce4cNxJcoWV9GBubW9s7u4W94v7B4dFxqXzSVmEsGbRYKELZdakCwQNoIUcB3UgC9V0BHXdyN693nkEqHgaPmETg+HQU8CFnFLU0KFX6CFPM9qSuiGGWPs0GpapVszKY68TOSZXkaA7KRrHvhSz2IUAmqFI924rQSalEzgTMiv1YQUTZhI6gp2lAfVBOmrnOzHOteOYwlPoFaGbq34mU+kolvqs7fYpjtVqbi//WpguDJc1Tc5NlzfVXLsThjZPyIIoRArY4cBgLE0NzHqHpcQkMRaIJZZLrP5psTCVlqIMu6vTs1azWSfuyZtdr9YerauM2z7FATskZuSA2uSYNck+apEUYScgLeSVvxrvxaXwZ34vWDSOfqZAlGD+/61+sbQ==</latexit>q <latexit sha1_base64="GX77OxEZWSJm2RAewvFe8ZOvDKo=">AAACNXicbVDLTsJAFJ36RHyBLN00EhNXpDUGXRLduMREHgk0ZDq9wITpw5lbQ9PwLW71C/wWF+6MW3/BoXQh4EkmOTn3ce4cNxJcoWV9GBubW9s7u4W94v7B4dFxqXzSVmEsGbRYKELZdakCwQNoIUcB3UgC9V0BHXdyN693nkEqHgaPmETg+HQU8CFnFLU0KFX6CFPM9qSuiGGWPs0GpapVszKY68TOSZXkaA7KRrHvhSz2IUAmqFI924rQSalEzgTMiv1YQUTZhI6gp2lAfVBOmrnOzHOteOYwlPoFaGbq34mU+kolvqs7fYpjtVqbi//WpguDJc1Tc5NlzfVXLsThjZPyIIoRArY4cBgLE0NzHqHpcQkMRaIJZZLrP5psTCVlqIMu6vTs1azWSfuyZtdr9YerauM2z7FATskZuSA2uSYNck+apEUYScgLeSVvxrvxaXwZ34vWDSOfqZAlGD+/61+sbQ==</latexit>q
Usual hard-collinear factorization for large 

<latexit sha1_base64="xgsvIg53zd/BImC/7f6mwsDJvBo=">AAACI3icbVC7TsMwFLXLq4RXCyOLRYXEVCUVKowVLIytoA+pDZXjOK1Vx4lsB1FF/QRW+AK+hg2xMPAvOG0G2nIkS0fn3Kt7fLyYM6Vt+xsWNja3tneKu9be/sHhUal83FFRIgltk4hHsudhRTkTtK2Z5rQXS4pDj9OuN7nN/O4TlYpF4kFPY+qGeCRYwAjWRrpvPdaGpYpdtedA68TJSQXkaA7L0Br4EUlCKjThWKm+Y8faTbHUjHA6swaJojEmEzyifUMFDqly03nWGTo3io+CSJonNJqrfzdSHCo1DT0zGWI9VqteJv7rPS8OLGm+yo4sa164klAH127KRJxoKsgiYJBwpCOUFYZ8JinRfGoIJpKZPyIyxhITbWq1THvOalfrpFOrOvVqvXVZadzkPRbBKTgDF8ABV6AB7kATtAEBI/ACXsEbfIcf8BN+LUYLMN85AUuAP7/ws6Q0</latexit>

Q2• Traditional QCD approach so far : 

<latexit sha1_base64="CNdROAL7XpsZHZGI+0Z8Aenefp0=">AAACJ3icbVDLSgMxFE3qq46vVpdugkVwVWeKVJdFQVy4qGAf0A4lk8m0ocnMkGTEMvQj3OoX+DXuRJf+iZl2Frb1QOBwzr3ck+PFnClt29+wsLa+sblV3LZ2dvf2D0rlw7aKEkloi0Q8kl0PK8pZSFuaaU67saRYeJx2vPFN5neeqFQsCh/1JKauwMOQBYxgbaTO7SCtnd9PB6WKXbVnQKvEyUkF5GgOytDq+xFJBA014VipnmPH2k2x1IxwOrX6iaIxJmM8pD1DQyyoctNZ3ik6NYqPgkiaF2o0U/9upFgoNRGemRRYj9Syl4n/es/zAwuar7Iji5onlhLq4MpNWRgnmoZkHjBIONIRykpDPpOUaD4xBBPJzB8RGWGJiTbVWqY9Z7mrVdKuVZ16tf5wUWlc5z0WwTE4AWfAAZegAe5AE7QAAWPwAl7BG3yHH/ATfs1HCzDfOQILgD+//qClxQ==</latexit>

F2/L

<latexit sha1_base64="s1UQVRZ5/eZwDswXTdh/loWNTzI=">AAACQHicbZDNSgMxEMeT+lXXr1aPggSL4KnuFqkei3rowUMF+wFtXbJptg1NdpckK5alN5/Gqz6Bb+EbeBOvnsy2PdjWgYE/v5lhZv5exJnStv0BMyura+sb2U1ra3tndy+X32+oMJaE1knIQ9nysKKcBbSumea0FUmKhcdp0xtep/XmI5WKhcG9HkW0K3A/YD4jWBvk5o46KhYuQ1WXPSSls9sx6oSaCaqQb8iNmyvYRXsSaFk4M1EAs6i5eWh1eiGJBQ004ViptmNHuptgqRnhdGx1YkUjTIa4T9tGBtjs6iaTR8boxJAe8kNpMtBoQv9OJFgoNRKe6RRYD9RiLYX/1p6mC+ZYT6VL5pknFi7U/mU3YUEUaxqQ6YF+zJEOUeom6jFJieYjIzCRzPyIyABLTLTx3DLuOYteLYtGqeiUi+W780LlauZjFhyCY3AKHHABKqAKaqAOCHgGL+AVvMF3+Am/4Pe0NQNnMwdgLuDPL/terzs=</latexit>X

i

H
2/L
i ⌦ f

D
i

Collins `97,  Berera, Soper `95

WHY STUDY DIFFRACTION?

Diffractive  
parton distribution functions(dpdf)

Also, TMD dpdf :  Hatta, Yuan `22,24
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<latexit sha1_base64="msth+iyl3dh6p2+vRBctJG6sABE=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtZNRpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwDg+6Ov</latexit>p

<latexit sha1_base64="Ac/TYGiFynhSdyylwLF+WhFvGnc=">AAACKnicbVDLSgMxFE181vHV6tJNsAiuyoxIdVl047KCfWA7lEwm04YmmSHJiGXoX7jVL/Br3BW3foiZdha29UDgcM693JMTJJxp47ozuLG5tb2zW9pz9g8Oj47LlZO2jlNFaIvEPFbdAGvKmaQtwwyn3URRLAJOO8H4Pvc7L1RpFssnM0moL/BQsogRbKz03BfYjEKdNaeDctWtuXOgdeIVpAoKNAcV6PTDmKSCSkM41rrnuYnxM6wMI5xOnX6qaYLJGA9pz1KJBdV+No88RRdWCVEUK/ukQXP170aGhdYTEdjJPKJe9XLxX+91cWBJC3V+ZFkLxEpCE936GZNJaqgki4BRypGJUd4bCpmixPCJJZgoZv+IyAgrTIxt17HteatdrZP2Vc2r1+qP19XGXdFjCZyBc3AJPHADGuABNEELECDBG3gHH/ATfsEZ/F6MbsBi5xQsAf78ArObp74=</latexit>

P

<latexit sha1_base64="Ac/TYGiFynhSdyylwLF+WhFvGnc=">AAACKnicbVDLSgMxFE181vHV6tJNsAiuyoxIdVl047KCfWA7lEwm04YmmSHJiGXoX7jVL/Br3BW3foiZdha29UDgcM693JMTJJxp47ozuLG5tb2zW9pz9g8Oj47LlZO2jlNFaIvEPFbdAGvKmaQtwwyn3URRLAJOO8H4Pvc7L1RpFssnM0moL/BQsogRbKz03BfYjEKdNaeDctWtuXOgdeIVpAoKNAcV6PTDmKSCSkM41rrnuYnxM6wMI5xOnX6qaYLJGA9pz1KJBdV+No88RRdWCVEUK/ukQXP170aGhdYTEdjJPKJe9XLxX+91cWBJC3V+ZFkLxEpCE936GZNJaqgki4BRypGJUd4bCpmixPCJJZgoZv+IyAgrTIxt17HteatdrZP2Vc2r1+qP19XGXdFjCZyBc3AJPHADGuABNEELECDBG3gHH/ATfsEZ/F6MbsBi5xQsAf78ArObp74=</latexit>

P
<latexit sha1_base64="PSRiHsXQdHP2pPxwptlGUexMy48=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqhuh6MZlC/YB7VAymUwbmmSGJCOW0i9wq1/g17gTd+LPmGlnYVsPBA7n3Ms9OUHCmTau+w0LG5tb2zvFXWdv/+DwqFQ+bus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjO8zv/NElWaxfDSThPoCDyWLGMHGSs3bQaniVt050DrxclIBORqDMnT6YUxSQaUhHGvd89zE+FOsDCOczpx+qmmCyRgPac9SiQXV/nSedIbOrRKiKFb2SYPm6t+NKRZaT0RgJwU2I73qZeK/3vPiwJIW6uzIshaIlYQmuvGnTCapoZIsAkYpRyZGWV0oZIoSwyeWYKKY/SMiI6wwMbZUx7bnrXa1TtqXVa9WrTWvKvW7vMciOAVn4AJ44BrUwQNogBYggIIX8Are4Dv8gJ/wazFagPnOCVgC/PkFiFSjfA==</latexit>=

<latexit sha1_base64="5/lYjK0tStDOEyQaMr1QavgH3/U=">AAACJ3icbVDLSgMxFE181vHV6tJNsAiCUGZEqsuiG5cV7APaoWQymTY0mQxJRixDP8KtfoFf40506Z+YaWdhWw8EDufcyz05QcKZNq77DdfWNza3tks7zu7e/sFhuXLU1jJVhLaI5FJ1A6wpZzFtGWY47SaKYhFw2gnGd7nfeaJKMxk/mklCfYGHMYsYwcZKnYs+CaXRg3LVrbkzoFXiFaQKCjQHFej0Q0lSQWNDONa657mJ8TOsDCOcTp1+qmmCyRgPac/SGAuq/WyWd4rOrBKiSCr7YoNm6t+NDAutJyKwkwKbkV72cvFf73l+YEELdX5kUQvEUkIT3fgZi5PU0JjMA0YpR0aivDQUMkWJ4RNLMFHM/hGREVaYGFutY9vzlrtaJe3Lmlev1R+uqo3boscSOAGn4Bx44Bo0wD1oghYgYAxewCt4g+/wA37Cr/noGix2jsEC4M8vm06mHw==</latexit>

+ · · ·<latexit sha1_base64="3fAnG362gO0V1OLHumVlKb+aW4E=">AAACI3icbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5cV7QPaoWQymTY0yQxJRixDP8GtfoFf407cuPBfzLSzsNUDgcM593JPTpBwpo3rfsHS2vrG5lZ529nZ3ds/qFQPOzpOFaFtEvNY9QKsKWeStg0znPYSRbEIOO0Gk5vc7z5SpVksH8w0ob7AI8kiRrCx0n1r6A0rNbfuzoH+Eq8gNVCgNaxCZxDGJBVUGsKx1n3PTYyfYWUY4XTmDFJNE0wmeET7lkosqPazedYZOrVKiKJY2ScNmqu/NzIstJ6KwE4KbMZ61cvFf72nxYElLdT5kWUtECsJTXTlZ0wmqaGSLAJGKUcmRnlhKGSKEsOnlmCimP0jImOsMDG2Vse256129Zd0zuteo964u6g1r4sey+AYnIAz4IFL0AS3oAXagIAReAYv4BW+wXf4AT8XoyVY7ByBJcDvH+71pDM=</latexit>

P1

“The reader may also wonder why we don’t frame the analysis in terms of the distribution of partons in the 
pomeron. Our excuse is ignorance. We don’t know how to relate the Regge factorization in Eq. (8) 
to quantum field theory.”
“However, I will not at all address the separate and important question of whether Regge factorization is also 
valid….Unfortunately, Regge theory in the form used by Ingelman and Schlein has not been 
derived from QCD, and indeed is probably false… The factorization theorem that has actually been 
proved, and is stated above, is somewhat different; it has hard-scattering factorization but not Regge 
factorization.”

Berera, Soper `95

Collins `97, `01and many more…

<latexit sha1_base64="bDTos8Ch/AyQeA1YndUcVgKdOHE=">AAACJ3icbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5cV7APaoWQymTY0yQxJRixDP8KtfoFf40506Z+YaWdhWw8EDufcyz05QcKZNq77DUsbm1vbO+VdZ2//4PCoUj3u6DhVhLZJzGPVC7CmnEnaNsxw2ksUxSLgtBtM7nK/+0SVZrF8NNOE+gKPJIsYwcZK3YFOE03NsFJz6+4caJ14BamBAq1hFTqDMCapoNIQjrXue25i/AwrwwinM2eQappgMsEj2rdUYkG1n83zztC5VUIUxco+adBc/buRYaH1VAR2UmAz1qteLv7rPS8OLGmhzo8sa4FYSWiiGz9jMkkNlWQRMEo5MjHKS0MhU5QYPrUEE8XsHxEZY4WJsdU6tj1vtat10rmse4164+Gq1rwteiyDU3AGLoAHrkET3IMWaAMCJuAFvII3+A4/4Cf8WoyWYLFzApYAf34BPUemew==</latexit>�
• Traditional QCD approach so far : 

WHY STUDY DIFFRACTION?
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EFFECTIVE FIELD THEORY METHODS

• Hard-collinear and soft-collinear factorization
Jet processes, SIDIS, DVCS, etc..

• Glauber SCET

• Forward scattering processes 
• Factorization breaking effects in hard scattering

Effective Field Theory gives powerful organization to 
derive a rigorous QCD factorization!

Rothstein, Stewart `16
Bauer, Fleming, Luke, Pirjol, Stewart `00-01



II. Power-counting and  
Factorization

I. Kinematics and  
Structure Functions

outline

III. Phenomenology



outline

II. Power-counting and  
Factorization

I. Kinematics and  
Structure Functions

III. Phenomenology
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KINEMATICS

<latexit sha1_base64="QS+ChU9ugc4TErhh5LDiHqCr54E=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtfujSs2tuwugv8QrSA0UaI2q0BmGMUkFlYZwrPXAcxPjZ1gZRjidO8NU0wSTKR7TgaUSC6r9bJF0js6tEqIoVvZJgxbq740MC61nIrCTApuJXvdy8V/vaXlgRQt1fmRVC8RaQhPd+BmTSWqoJMuAUcqRiVFeFwqZosTwmSWYKGb/iMgEK0yMLdWx7XnrXf0l3cu616g32le15m3RYxmcgjNwATxwDZrgHrRABxBAwTN4Aa/wDb7DD/i5HC3BYucErAB+/wC3Q6OX</latexit>

X

<latexit sha1_base64="Bff8rllZEfC3H2UsyINfkUp2i/Q=">AAACNXicbVDLTsJAFJ3iC/EFsnTTSExckdYYdEl04xITeSTQkOn0AhOmj8zcGpqGb3GrX+C3uHBn3PoLDqULAU8yycm5j3PnuJHgCi3rwyhsbe/s7hX3SweHR8cn5cppR4WxZNBmoQhlz6UKBA+gjRwF9CIJ1HcFdN3p/aLefQapeBg8YRKB49NxwEecUdTSsFwdIMww25O6IoZ5Op0PyzWrbmUwN4mdkxrJ0RpWjNLAC1nsQ4BMUKX6thWhk1KJnAmYlwaxgoiyKR1DX9OA+qCcNHOdmxda8cxRKPUL0MzUvxMp9ZVKfFd3+hQnar22EP+tzZYGK5qnFiarmuuvXYijWyflQRQjBGx54CgWJobmIkLT4xIYikQTyiTXfzTZhErKUAdd0unZ61ltks5V3W7UG4/XteZdnmORnJFzcklsckOa5IG0SJswkpAX8krejHfj0/gyvpetBSOfqZIVGD+/4OusZw==</latexit>

k

<latexit sha1_base64="3ClI7Wd2MoN7A9zTHV7sNLMu9jc=">AAACNnicbVDLTsJAFJ3iC+sL1J2bRmJ0RVpj0CXRjUtM5JEAIdPhFiZMH5m5NWDTf3GrX+CvuHFn3PoJDtCFgCeZ5OTcx7lz3Ehwhbb9YeTW1jc2t/Lb5s7u3v5BoXjYUGEsGdRZKELZcqkCwQOoI0cBrUgC9V0BTXd0N603n0AqHgaPOImg69NBwD3OKGqpVzjuIIxxtidxRQxpMjpPe4WSXbZnsFaJk5ESyVDrFQ2z0w9Z7EOATFCl2o4dYTehEjkTkJqdWEFE2YgOoK1pQH1Q3WRmm1pnWulbXij1C9CaqX8nEuorNfFd3elTHKrl2lT8tzaeGyxofTU1WdRcf+lC9G66CQ+iGCFg8wO9WFgYWtMMrT6XwFBMNKFMcv1Hiw2ppAx10qZOz1nOapU0LstOpVx5uCpVb7Mc8+SEnJIL4pBrUiX3pEbqhJFn8kJeyZvxbnwaX8b3vDVnZDNHZAHGzy9SEqyY</latexit>

k0

<latexit sha1_base64="9zYClBpPxcXIhtnVbCgB0xlR0iM=">AAACNXicbVDLTsJAFJ3iC+sLZOmmkZi4Iq0x6JLoxiUm8kiAkOn0FiZMH5m5NZCm3+JWv8BvceHOuPUXHAoLAU8yycm5j3PnuLHgCm37wyhsbe/s7hX3zYPDo+OTUvm0raJEMmixSESy61IFgofQQo4CurEEGrgCOu7kfl7vPINUPAqfcBbDIKCjkPucUdTSsFTpI0wx35O6IoEsjbNhqWrX7BzWJnGWpEqWaA7Lhtn3IpYEECITVKmeY8c4SKlEzgRkZj9REFM2oSPoaRrSANQgzV0z60IrnuVHUr8QrVz9O5HSQKlZ4OrOgOJYrdfm4r+16cJgRfPU3GRVc4O1C9G/HaQ8jBOEkC0O9BNhYWTNI7Q8LoGhmGlCmeT6jxYbU0kZ6qBNnZ6zntUmaV/VnHqt/nhdbdwtcyySM3JOLolDbkiDPJAmaRFGZuSFvJI34934NL6M70VrwVjOVMgKjJ9f6aGsbA==</latexit>p
<latexit sha1_base64="4M949NpEXEH5ZDJM1rc69a3UaB8=">AAACNnicbVDLTsJAFJ3iC/EF6s5NIzG6Iq0x6JLoxiUm8kigIdPpBSZMH5m5NWDTf3GrX+CvuHFn3PoJDtCFgCeZ5OTcx7lz3EhwhZb1YeTW1jc2t/LbhZ3dvf2DYumwqcJYMmiwUISy7VIFggfQQI4C2pEE6rsCWu7oblpvPYFUPAwecRKB49NBwPucUdRSr3jcRRjjbE/iihjSJDpPe8WyVbFmMFeJnZEyyVDvlYxC1wtZ7EOATFClOrYVoZNQiZwJSAvdWEFE2YgOoKNpQH1QTjKzTc0zrXhmP5T6BWjO1L8TCfWVmviu7vQpDtVybSr+WxvPDRY0T01NFjXXX7oQ+zdOwoMoRgjY/MB+LEwMzWmGpsclMBQTTSiTXP/RZEMqKUOddEGnZy9ntUqalxW7Wqk+XJVrt1mOeXJCTskFsck1qZF7UicNwsgzeSGv5M14Nz6NL+N73pozspkjsgDj5xdazayd</latexit>

p0

<latexit sha1_base64="GX77OxEZWSJm2RAewvFe8ZOvDKo=">AAACNXicbVDLTsJAFJ36RHyBLN00EhNXpDUGXRLduMREHgk0ZDq9wITpw5lbQ9PwLW71C/wWF+6MW3/BoXQh4EkmOTn3ce4cNxJcoWV9GBubW9s7u4W94v7B4dFxqXzSVmEsGbRYKELZdakCwQNoIUcB3UgC9V0BHXdyN693nkEqHgaPmETg+HQU8CFnFLU0KFX6CFPM9qSuiGGWPs0GpapVszKY68TOSZXkaA7KRrHvhSz2IUAmqFI924rQSalEzgTMiv1YQUTZhI6gp2lAfVBOmrnOzHOteOYwlPoFaGbq34mU+kolvqs7fYpjtVqbi//WpguDJc1Tc5NlzfVXLsThjZPyIIoRArY4cBgLE0NzHqHpcQkMRaIJZZLrP5psTCVlqIMu6vTs1azWSfuyZtdr9YerauM2z7FATskZuSA2uSYNck+apEUYScgLeSVvxrvxaXwZ34vWDSOfqZAlGD+/61+sbQ==</latexit>q

<latexit sha1_base64="ac1taTcEIEDmvn9aLo8lmdC6zG0=">AAACOHicbVDLSsNAFJ34rPHVKrhxEyyCq5KIVJdFNy4r2Ac0oUwmt+3QyYOZG2mJ/Rm3+gX+iTt34tYvcJp2YVsPDBzOfZw7x08EV2jbH8ba+sbm1nZhx9zd2z84LJaOmipOJYMGi0Us2z5VIHgEDeQooJ1IoKEvoOUP76b11hNIxePoEccJeCHtR7zHGUUtdYsnLsII8z2ZL1KYZC7SdNItlu2KncNaJc6clMkc9W7JMN0gZmkIETJBleo4doJeRiVyJmBiuqmChLIh7UNH04iGoLwsN55Y51oJrF4s9YvQytW/ExkNlRqHvu4MKQ7Ucm0q/lsbzQwWtEBNTRY1P1y6EHs3XsajJEWI2OzAXiosjK1pilbAJTAUY00ok1z/0WIDKilDnbWp03OWs1olzcuKU61UH67Ktdt5jgVySs7IBXHINamRe1InDcLIM3khr+TNeDc+jS/je9a6ZsxnjskCjJ9fjnatwA==</latexit>⌧ <latexit sha1_base64="7vyxMdKiXGqfIPYzlWTFF7PWgnI=">AAACLHicbVDLSsNAFJ34rPXV6tJNsAiuaiJSXRbdiKsK9gFtKJPJbTt0MgkzN9IS+htu9Qv8Gjcibv0OJ20XtvXAwOGce7lnjh8LrtFxPq219Y3Nre3cTn53b//gsFA8augoUQzqLBKRavlUg+AS6shRQCtWQENfQNMf3mV+8xmU5pF8wnEMXkj7kvc4o2ikTtxBGGF68QA46RZKTtmZwl4l7pyUyBy1btHKd4KIJSFIZIJq3XadGL2UKuRMwCTfSTTElA1pH9qGShqC9tJp6Il9ZpTA7kXKPIn2VP27kdJQ63Hom8mQ4kAve5n4rzeaHVjQAp0dWdT8cCkh9m68lMs4QZBsFrCXCBsjO2vODrgChmJsCGWKmz/abEAVZWj6zZv23OWuVknjsuxWypXHq1L1dt5jjpyQU3JOXHJNquSe1EidMBKTF/JK3qx368P6sr5no2vWfOeYLMD6+QVDIKiI</latexit>

p/Jet

<latexit sha1_base64="ZATT4PSlfD4+Toy8/mcLJF/fH3Y="></latexit>

Q2 = �q2 x =
Q2

2p · q
W 2 = (p+ q)2

s = (p+ k)2 y =
p · q
p · k

<latexit sha1_base64="AbmGPjhIF7oOz+M66nUX+3TLsH0="></latexit>

t = ⌧2 � = Q2

2q·⌧

m2
J = p02 x = k·⌧

k·p

m2
X = p2X z = p·p0

p·q

<latexit sha1_base64="AbmGPjhIF7oOz+M66nUX+3TLsH0="></latexit>

t = ⌧2 � = Q2

2q·⌧

m2
J = p02 x = k·⌧

k·p

m2
X = p2X z = p·p0

p·q

<latexit sha1_base64="AbmGPjhIF7oOz+M66nUX+3TLsH0="></latexit>

t = ⌧2 � = Q2

2q·⌧

m2
J = p02 x = k·⌧

k·p

m2
X = p2X z = p·p0

p·q

Usual DIS variables Diffraction variables

• Not all variables independent.  e.g. 3 for DIS

(in)coherent diffraction has (7) 6 independent variables :

<latexit sha1_base64="V6XcnDUk34+r8Q8pXv0x2j2MFsA=">AAACRXicbVDLSsNAFJ34rPXV6tLNYBFclUSkuhGKblxWsA9oQplMJu3QyYOZG2kJ+QC/xq1+gd/gR7gTtzpps7CtBy4czrmXe+9xY8EVmOaHsba+sbm1Xdop7+7tHxxWqkcdFSWSsjaNRCR7LlFM8JC1gYNgvVgyEriCdd3xXe53n5hUPAofYRozJyDDkPucEtDSoFKzXSLTSXZj+5LQdGxTLwIbSJIVHMeZ7jLr5gx4lVgFqaECrUHVKNteRJOAhUAFUapvmTE4KZHAqWBZ2U4UiwkdkyHraxqSgCknnX2T4TOteNiPpK4Q8Ez9O5GSQKlp4OrOgMBILXu5+K83mS9Y0DyVL1nU3GDpQvCvnZSHcQIspPMD/URgiHAeKfa4ZBTEVBNCJdc/YjoiOk7QwZd1etZyVqukc1G3GvXGw2WteVvkWEIn6BSdIwtdoSa6Ry3URhQ9oxf0it6Md+PT+DK+561rRjFzjBZg/PwCR32zAg==</latexit>

x̄ =
k · ⌧
k · p

<latexit sha1_base64="5Qu3GHRrAZIwF82i/xUQQ7klzao="></latexit>

d6�

d{x, y, x̄, t,�,m2
J}

<latexit sha1_base64="kbOkeLCMlmng4SfLSRlJAeZA/B0=">AAACPHicbVDLSgNBEJz1GddXoje9LAbBU9wViR6DXjxGMA9IQpid7SRDZmeXmV5JWAJ+jVf9Av/Duzfx6tnJQzCJBQ1FVTfdXX4suEbXfbdWVtfWNzYzW/b2zu7efjZ3UNVRohhUWCQiVfepBsElVJCjgHqsgIa+gJrfvx37tUdQmkfyAYcxtELalbzDGUUjtbNHTYQBpizqgQKJ51z+0lE7m3cL7gTOMvFmJE9mKLdzlt0MIpaEZpoJqnXDc2NspVQhZwJGdjPREFPWp11oGCppCLqVTp4YOadGCZxOpExJdCbq34mUhloPQ990hhR7etEbi/96g+mCOS3Q4yXzmh8uXIid61bKZZwgSDY9sJMIByNnnKQTcAUMxdAQyhQ3PzqsRxVlaPK2TXreYlbLpHpR8IqF4v1lvnQzyzFDjskJOSMeuSIlckfKpEIYeSLP5IW8Wm/Wh/VpfU1bV6zZzCGZg/X9A5Jbrzk=</latexit>

coherent/incoherent
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STRUCTURE FUNCTION DECOMPOSITION

<latexit sha1_base64="7C/ZmKwSxcjgDnAAzfBa8hhkfig="></latexit>

d5�

dxdydx̄dtd�
⇠ Lµ⌫W

µ⌫
D

<latexit sha1_base64="FKT6XJ4hbsI9xdjHxtuQG7Cx3mg="></latexit>

⇠
⇢
(1� y +

y2

2
)F2 �

y2

2
FL

+(1� y) cos 2�F3 + (2� y)
p

1� y cos�F4

o

<latexit sha1_base64="FKT6XJ4hbsI9xdjHxtuQG7Cx3mg="></latexit>

⇠
⇢
(1� y +

y2

2
)F2 �

y2

2
FL

+(1� y) cos 2�F3 + (2� y)
p

1� y cos�F4

o

<latexit sha1_base64="lBRz+0bX7ite/2D9g0VnluKxUnE="></latexit>

⇠
X

i

ciFi(x,Q
2,�, t,m2

J)

•       dependence gives extra structure functions relative to the usual DIS
<latexit sha1_base64="OsFkelI7hUh4q5TC4ookJTqSfpU=">AAACInicbVDLSgMxFE3qq46vVpdugkV0VWZEqsuiG5dV7APaoWQymTY0yQxJRiylf+BWv8CvcSeuBD/GTDsL23ogcDjnXu7JCRLOtHHdb1hYW9/Y3CpuOzu7e/sHpfJhS8epIrRJYh6rToA15UzSpmGG006iKBYBp+1gdJv57SeqNIvloxkn1Bd4IFnECDZWekjO+qWKW3VnQKvEy0kF5Gj0y9DphTFJBZWGcKx113MT40+wMoxwOnV6qaYJJiM8oF1LJRZU+5NZ1Ck6tUqIoljZJw2aqX83JlhoPRaBnRTYDPWyl4n/es/zAwtaqLMji1oglhKa6NqfMJmkhkoyDxilHJkYZX2hkClKDB9bgoli9o+IDLHCxNhWHduet9zVKmldVL1atXZ/Wanf5D0WwTE4AefAA1egDu5AAzQBARF4Aa/gDb7DD/gJv+ajBZjvHIEFwJ9fSmKj4A==</latexit>

p0

•       and         dependence are only in the coefficients
<latexit sha1_base64="oWPHxnzHTXLiUySD0KtcT6BfiVQ=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjMi1WXRjcsW7APaoWQymTY0yQxJRhyGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fk+DFn2jjOFyxtbG5t75R3K3v7B4dH1dpxT0eJIrRLIh6pgY815UzSrmGG00GsKBY+p31/dpf7/UeqNIvkg0lj6gk8kSxkBBsrddJxte40nAXQX+IWpA4KtMc1WBkFEUkElYZwrPXQdWLjZVgZRjidV0aJpjEmMzyhQ0slFlR72SLpHJ1bJUBhpOyTBi3U3xsZFlqnwreTApupXvdy8V/vaXlgRQt0fmRV88VaQhPeeBmTcWKoJMuAYcKRiVBeFwqYosTw1BJMFLN/RGSKFSbGllqx7bnrXf0lvcuG22w0O1f11m3RYxmcgjNwAVxwDVrgHrRBFxBAwTN4Aa/wDb7DD/i5HC3BYucErAB+/wDwoKO4</latexit>y <latexit sha1_base64="xMWOBSOWlUrTLwrXaaB9+toKFdA=">AAACJ3icbVDLSgMxFE181vHV6tJNsAiuyoxIdVl047KCfUA7lEwm04YmmSHJSMvQj3CrX+DXuBNd+idm2lnY1gOBwzn3ck9OkHCmjet+w43Nre2d3dKes39weHRcrpy0dZwqQlsk5rHqBlhTziRtGWY47SaKYhFw2gnG97nfeaZKs1g+mWlCfYGHkkWMYGOlTj/AKpvMBuWqW3PnQOvEK0gVFGgOKtDphzFJBZWGcKx1z3MT42dYGUY4nTn9VNMEkzEe0p6lEguq/Wyed4YurBKiKFb2SYPm6t+NDAutpyKwkwKbkV71cvFfb7I4sKSFOj+yrAViJaGJbv2MySQ1VJJFwCjlyMQoLw2FTFFi+NQSTBSzf0RkhBUmxlbr2Pa81a7WSfuq5tVr9cfrauOu6LEEzsA5uAQeuAEN8ACaoAUIGIMX8Are4Dv8gJ/wazG6AYudU7AE+PMLPoimfA==</latexit>

x̄

<latexit sha1_base64="hLKE1br+u5rqpbdn7ipvpiSz6v4=">AAACNHicbVDLSgMxFM34rPXV1qWbYBEEocyIVJdFNy4r2Ae0pWQyt21o5kFyR1qG/opb/QL/RXAnbv0GM9MubOuBwOHcx7k5biSFRtv+sDY2t7Z3dnN7+f2Dw6PjQrHU1GGsODR4KEPVdpkGKQJooEAJ7UgB810JLXd8n9Zbz6C0CIMnnEbQ89kwEAPBGRqpXyh1ESaY7UkUeLPkctYvlO2KnYGuE2dBymSBer9o5bteyGMfAuSSad1x7Ah7CVMouIRZvhtriBgfsyF0DA2YD7qXZKYzem4Ujw5CZV6ANFP/TiTM13rqu6bTZzjSq7VU/Lc2mRssaZ5OTZY111+5EAe3vUQEUYwQ8PmBg1hSDGmaIPWEAo5yagjjSpg/Uj5iinE0OedNes5qVuukeVVxqpXq43W5drfIMUdOyRm5IA65ITXyQOqkQTiZkBfySt6sd+vT+rK+560b1mLmhCzB+vkFhuyrsA==</latexit>

+ <latexit sha1_base64="4gLxXSTmcUxw09oJL+BW2I0f1f0=">AAACNHicbVDLTgIxFO34RHwBLt00EhM3khlj0CXRjUtM5JEAIZ3OBRo6j7R3DGTCr7jVL/BfTNwZt36DnYGFgCdpcnLu49weN5JCo21/WBubW9s7u7m9/P7B4dFxoVhq6jBWHBo8lKFqu0yDFAE0UKCEdqSA+a6Elju+T+utZ1BahMETTiPo+WwYiIHgDI3UL5S6CBPM9iQKvFlyOesXynbFzkDXibMgZbJAvV+08l0v5LEPAXLJtO44doS9hCkUXMIs3401RIyP2RA6hgbMB91LMtMZPTeKRwehMi9Amql/JxLmaz31XdPpMxzp1Voq/lubzA2WNE+nJsua669ciIPbXiKCKEYI+PzAQSwphjRNkHpCAUc5NYRxJcwfKR8xxTianPMmPWc1q3XSvKo41Ur18bpcu1vkmCOn5IxcEIfckBp5IHXSIJxMyAt5JW/Wu/VpfVnf89YNazFzQpZg/fwCimirsg==</latexit>�

<latexit sha1_base64="7d//YYUZakNhq+GuRbnOKragjuA=">AAACOXicbVDLSsNAFJ34rPHV6sKFm8EiVJCSFKkui25cVrAPaEKZTCbt0JkkzEzEEvo1bvUL/BKX7sStP+AkzcK2Hhg4c8693HuPFzMqlWV9GGvrG5tb26Udc3dv/+CwXDnqyigRmHRwxCLR95AkjIako6hipB8LgrjHSM+b3GV+74kISaPwUU1j4nI0CmlAMVJaGpZPHBzJmhOP6cUlzHkj/wzLVatu5YCrxC5IFRRoDyuG6fgRTjgJFWZIyoFtxcpNkVAUMzIznUSSGOEJGpGBpiHiRLppfsEMnmvFh0Ek9AsVzNW/HSniUk65pys5UmO57GXiv97zfMCC5stsyKLm8aUNVXDjpjSME0VCPF8wSBhUEcxihD4VBCs21QRhQfWNEI+RQFjpsE2dnr2c1SrpNup2s958uKq2boscS+AUnIEasME1aIF70AYdgMEMvIBX8Ga8G5/Gl/E9L10zip5jsADj5xdhbKvo</latexit>

cos(�), cos(2�)
<latexit sha1_base64="Nth0/EL1St13nXvT5xaUALeci8M=">AAACOXicbVDJSgNBFOyJW4xbogcPXhqDIKhhRiR6DHrxGMEsYELo6XlJmvQsdL+RhGG+xqt+gV/i0Zt49QfsLAeTWNBQ1FvqdbmRFBpt+8PKrKyurW9kN3Nb2zu7e/nCfl2HseJQ46EMVdNlGqQIoIYCJTQjBcx3JTTcwd243ngGpUUYPOIogrbPeoHoCs7QSJ38YQthiJM9iQIvTc4uzumZnXbyRbtkT0CXiTMjRTJDtVOwci0v5LEPAXLJtH5y7AjbCVMouIQ014o1RIwPWA+eDA2YD7qdTJxTemIUj3ZDZV6AdKL+nUiYr/XId02nz7CvF2tj8d/acGowp3l6bDKvuf7Chdi9aSciiGKEgE8P7MaSYkjHMVJPKOAoR4YwroT5I+V9phhHE3bOpOcsZrVM6pclp1wqP1wVK7ezHLPkiByTU+KQa1Ih96RKaoSTlLyQV/JmvVuf1pf1PW3NWLOZAzIH6+cX2Gystg==</latexit>

+�,+0

<latexit sha1_base64="U3QN+r0dk0s2csHw7C927Oruxys=">AAACInicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5dV7APaoWQymTY0yQxJRixD/8CtfoFf405cCX6MmXYWtnogcDjnXu7JCRLOtHHdL1haW9/Y3CpvOzu7e/sHlephR8epIrRNYh6rXoA15UzStmGG016iKBYBp91gcpP73UeqNIvlg5km1Bd4JFnECDZWuh/MhpWaW3fnQH+JV5AaKNAaVqEzCGOSCioN4Vjrvucmxs+wMoxwOnMGqaYJJhM8on1LJRZU+9k86gydWiVEUazskwbN1d8bGRZaT0VgJwU2Y73q5eK/3tPiwJIW6vzIshaIlYQmuvIzJpPUUEkWAaOUIxOjvC8UMkWJ4VNLMFHM/hGRMVaYGNuqY9vzVrv6Szrnda9Rb9xd1JrXRY9lcAxOwBnwwCVoglvQAm1AQASewQt4hW/wHX7Az8VoCRY7R2AJ8PsHvQikIg==</latexit>

}
<latexit sha1_base64="U3QN+r0dk0s2csHw7C927Oruxys=">AAACInicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5dV7APaoWQymTY0yQxJRixD/8CtfoFf405cCX6MmXYWtnogcDjnXu7JCRLOtHHdL1haW9/Y3CpvOzu7e/sHlephR8epIrRNYh6rXoA15UzStmGG016iKBYBp91gcpP73UeqNIvlg5km1Bd4JFnECDZWuh/MhpWaW3fnQH+JV5AaKNAaVqEzCGOSCioN4Vjrvucmxs+wMoxwOnMGqaYJJhM8on1LJRZU+9k86gydWiVEUazskwbN1d8bGRZaT0VgJwU2Y73q5eK/3tPiwJIW6vzIshaIlYQmuvIzJpPUUEkWAaOUIxOjvC8UMkWJ4VNLMFHM/hGRMVaYGNuqY9vzVrv6Szrnda9Rb9xd1JrXRY9lcAxOwBnwwCVoglvQAm1AQASewQt4hW/wHX7Az8VoCRY7R2AJ8PsHvQikIg==</latexit>

}
<latexit sha1_base64="q7Ur/1KTici6CZxJVbWlrcxZN5A=">AAACPXicbVC7TsMwFHXKq5RXgZElokJiqhKECmMFCwNDkSggNVXlOLdg1XYi+wZRRRn4Glb4Ar6DD2BDrKy4aQfaciRLR+c+zvUJE8ENet6HU1pYXFpeKa9W1tY3Nreq2zs3Jk41gzaLRazvQmpAcAVt5CjgLtFAZSjgNhycj+q3j6ANj9U1DhPoSnqveJ8zilbqVfcChCcs9mQaojy77GWBTAOV5nmvWvPqXgF3nvgTUiMTtHrbTiWIYpZKUMgENabjewl2M6qRMwF5JUgNJJQN6D10LFVUgulmhXvuHlglcvuxtk+hW6h/JzIqjRnK0HZKig9mtjYS/609jQ2mtMiMTKa1UM5ciP3TbsZVkiIoNj6wnwoXY3cUpRtxDQzF0BLKNLd/dNkD1ZShDbxi0/Nns5onN0d1v1FvXB3XmmeTHMtkj+yTQ+KTE9IkF6RF2oSRZ/JCXsmb8+58Ol/O97i15ExmdskUnJ9fDMCv/w==</latexit>

Lµ⌫

<latexit sha1_base64="+kfnyjDCz1Y7Yy/jwRZGzVQ/hfM=">AAACQXicbVDLSgMxFM34tr6qLl0YLIKrMiNSXRZ14VLB2oJTSya91WCSGZI70jLM0q9xq1/gV/gJ7sStG9PHwrYeCBzOfZ2cKJHCou9/eDOzc/MLi0vLhZXVtfWN4ubWjY1Tw6HGYxmbRsQsSKGhhgIlNBIDTEUS6tHjWb9efwJjRayvsZdAU7F7LTqCM3RSq7hLQ4QuDhZlkUwhz+qt87ssVGmo0zxvFUt+2R+ATpNgREpkhMvWplcI2zFPFWjkkll7G/gJNjNmUHAJeSFMLSSMP7J7uHVUMwW2mQ0M5HTfKW3aiY17GulA/TuRMWVtT0WuUzF8sJO1vvhvrTs8MKa1bf/IuBapCYfYOWlmQicpguZDg51UUoxpP07aFgY4yp4jjBvh/kj5AzOMowu94NILJrOaJjeH5aBSrlwdlaqnoxyXyA7ZIwckIMekSi7IJakRTp7JC3klb9679+l9ed/D1hlvNLNNxuD9/ALqMLFh</latexit>

Wµ⌫
D

<latexit sha1_base64="Nth0/EL1St13nXvT5xaUALeci8M=">AAACOXicbVDJSgNBFOyJW4xbogcPXhqDIKhhRiR6DHrxGMEsYELo6XlJmvQsdL+RhGG+xqt+gV/i0Zt49QfsLAeTWNBQ1FvqdbmRFBpt+8PKrKyurW9kN3Nb2zu7e/nCfl2HseJQ46EMVdNlGqQIoIYCJTQjBcx3JTTcwd243ngGpUUYPOIogrbPeoHoCs7QSJ38YQthiJM9iQIvTc4uzumZnXbyRbtkT0CXiTMjRTJDtVOwci0v5LEPAXLJtH5y7AjbCVMouIQ014o1RIwPWA+eDA2YD7qdTJxTemIUj3ZDZV6AdKL+nUiYr/XId02nz7CvF2tj8d/acGowp3l6bDKvuf7Chdi9aSciiGKEgE8P7MaSYkjHMVJPKOAoR4YwroT5I+V9phhHE3bOpOcsZrVM6pclp1wqP1wVK7ezHLPkiByTU+KQa1Ih96RKaoSTlLyQV/JmvVuf1pf1PW3NWLOZAzIH6+cX2Gystg==</latexit>

+�,+0

FL and F2 = longitudinal and transverse photon polarization 
F3 and F4 = interference terms

<latexit sha1_base64="5Qu3GHRrAZIwF82i/xUQQ7klzao="></latexit>

d6�

d{x, y, x̄, t,�,m2
J}

<latexit sha1_base64="Di9xGrls808iIbynMhETO+00F4o=">AAACOHicbVDLSsNAFJ34rPXVKrhxEyyCq5KIVJdFNy4r2Ac0oUymN+3QyYOZG2mJ+Rm3+gX+iTt34tYvcJp2YVsPDBzOfZw7x4sFV2hZH8ba+sbm1nZhp7i7t39wWCoftVSUSAZNFolIdjyqQPAQmshRQCeWQANPQNsb3U3r7SeQikfhI05icAM6CLnPGUUt9UonDsIY8z2pJxLIUice8qxXqlhVK4e5Suw5qZA5Gr2yUXT6EUsCCJEJqlTXtmJ0UyqRMwFZ0UkUxJSN6AC6moY0AOWmuXFmnmulb/qR1C9EM1f/TqQ0UGoSeLozoDhUy7Wp+G9tPDNY0PpqarKoecHShejfuCkP4wQhZLMD/USYGJnTFM0+l8BQTDShTHL9R5MNqaQMddZFnZ69nNUqaV1W7Vq19nBVqd/OcyyQU3JGLohNrkmd3JMGaRJGnskLeSVvxrvxaXwZ37PWNWM+c0wWYPz8An7Hrbc=</latexit>

�

<latexit sha1_base64="P5JyZwHNxYWUxdHSHbSwDqEUquU="></latexit>

Fi = Pi,µ⌫

�
✏⇤µ,m, ✏µ,n

�
Wµ⌫

<latexit sha1_base64="hp49wQg3weyoASCf6gwF3zvB0bw=">AAACR3icbVDLSgMxFM3UV62vVpdugqVQoZQZkepGKLpxWcE+oFNKJpO2oZlkSDLSYegX+DVu9Qv8BL/Cnbg001awrQcuHM65l3vv8UJGlbbtDyuzsbm1vZPdze3tHxwe5QvHLSUiiUkTCyZkx0OKMMpJU1PNSCeUBAUeI21vfJf67SciFRX8Ucch6QVoyOmAYqSN1M+XXCyUG44ovIG/tOx6SCaTaSWuuNgXWp3380W7as8A14mzIEWwQKNfsHKuL3AUEK4xQ0p1HTvUvQRJTTEj05wbKRIiPEZD0jWUo4CoXjL7ZwpLRvHhQEhTXMOZ+nciQYFSceCZzgDpkVr1UvFfbzJfsKT5Kl2yrHnByoV6cN1LKA8jTTieHziIGNQCpqFCn0qCNYsNQVhS8yPEIyQR1ib6nEnPWc1qnbQuqk6tWnu4LNZvFzlmwSk4A2XggCtQB/egAZoAg2fwAl7Bm/VufVpf1ve8NWMtZk7AEjLWD20csW4=</latexit>

cos� = cos�(x̄, y, · · · )

• Much of the literature have missed the significance of these interference terms
Arens, Nachtmann, Diehl, Landshoff `96, Blumlein, Robaschik `01, ZEUS `04Notable exception:
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STRUCTURE FUNCTION DECOMPOSITION
<latexit sha1_base64="lBRz+0bX7ite/2D9g0VnluKxUnE="></latexit>

⇠
X

i

ciFi(x,Q
2,�, t,m2

J)

<latexit sha1_base64="5Qu3GHRrAZIwF82i/xUQQ7klzao="></latexit>

d6�

d{x, y, x̄, t,�,m2
J}

<latexit sha1_base64="FKT6XJ4hbsI9xdjHxtuQG7Cx3mg="></latexit>

⇠
⇢
(1� y +

y2

2
)F2 �

y2

2
FL

+(1� y) cos 2�F3 + (2� y)
p

1� y cos�F4

o

<latexit sha1_base64="FKT6XJ4hbsI9xdjHxtuQG7Cx3mg="></latexit>

⇠
⇢
(1� y +

y2

2
)F2 �

y2

2
FL

+(1� y) cos 2�F3 + (2� y)
p

1� y cos�F4

o

•       and         dependence are only in the coefficients
<latexit sha1_base64="oWPHxnzHTXLiUySD0KtcT6BfiVQ=">AAACIXicbVDLSgMxFE3qq9ZXq0s3wSK4KjMi1WXRjcsW7APaoWQymTY0yQxJRhyGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fk+DFn2jjOFyxtbG5t75R3K3v7B4dH1dpxT0eJIrRLIh6pgY815UzSrmGG00GsKBY+p31/dpf7/UeqNIvkg0lj6gk8kSxkBBsrddJxte40nAXQX+IWpA4KtMc1WBkFEUkElYZwrPXQdWLjZVgZRjidV0aJpjEmMzyhQ0slFlR72SLpHJ1bJUBhpOyTBi3U3xsZFlqnwreTApupXvdy8V/vaXlgRQt0fmRV88VaQhPeeBmTcWKoJMuAYcKRiVBeFwqYosTw1BJMFLN/RGSKFSbGllqx7bnrXf0lvcuG22w0O1f11m3RYxmcgjNwAVxwDVrgHrRBFxBAwTN4Aa/wDb7DD/i5HC3BYucErAB+/wDwoKO4</latexit>y <latexit sha1_base64="xMWOBSOWlUrTLwrXaaB9+toKFdA=">AAACJ3icbVDLSgMxFE181vHV6tJNsAiuyoxIdVl047KCfUA7lEwm04YmmSHJSMvQj3CrX+DXuBNd+idm2lnY1gOBwzn3ck9OkHCmjet+w43Nre2d3dKes39weHRcrpy0dZwqQlsk5rHqBlhTziRtGWY47SaKYhFw2gnG97nfeaZKs1g+mWlCfYGHkkWMYGOlTj/AKpvMBuWqW3PnQOvEK0gVFGgOKtDphzFJBZWGcKx1z3MT42dYGUY4nTn9VNMEkzEe0p6lEguq/Wyed4YurBKiKFb2SYPm6t+NDAutpyKwkwKbkV71cvFfb7I4sKSFOj+yrAViJaGJbv2MySQ1VJJFwCjlyMQoLw2FTFFi+NQSTBSzf0RkhBUmxlbr2Pa81a7WSfuq5tVr9cfrauOu6LEEzsA5uAQeuAEN8ACaoAUIGIMX8Are4Dv8gJ/wazG6AYudU7AE+PMLPoimfA==</latexit>

x̄
<latexit sha1_base64="hp49wQg3weyoASCf6gwF3zvB0bw=">AAACR3icbVDLSgMxFM3UV62vVpdugqVQoZQZkepGKLpxWcE+oFNKJpO2oZlkSDLSYegX+DVu9Qv8BL/Cnbg001awrQcuHM65l3vv8UJGlbbtDyuzsbm1vZPdze3tHxwe5QvHLSUiiUkTCyZkx0OKMMpJU1PNSCeUBAUeI21vfJf67SciFRX8Ucch6QVoyOmAYqSN1M+XXCyUG44ovIG/tOx6SCaTaSWuuNgXWp3380W7as8A14mzIEWwQKNfsHKuL3AUEK4xQ0p1HTvUvQRJTTEj05wbKRIiPEZD0jWUo4CoXjL7ZwpLRvHhQEhTXMOZ+nciQYFSceCZzgDpkVr1UvFfbzJfsKT5Kl2yrHnByoV6cN1LKA8jTTieHziIGNQCpqFCn0qCNYsNQVhS8yPEIyQR1ib6nEnPWc1qnbQuqk6tWnu4LNZvFzlmwSk4A2XggCtQB/egAZoAg2fwAl7Bm/VufVpf1ve8NWMtZk7AEjLWD20csW4=</latexit>

cos� = cos�(x̄, y, · · · )

• Much of the literature have missed the significance of  
these interference terms

• Great opportunities to study them!



outline

II. Power-counting and  
Factorization

I. Kinematics and  
Structure Functions

III. Phenomenology



Kyle Lee 10

IMPOSING DIFFRACTION CONDITION
<latexit sha1_base64="BTD0dvsfmUXCrQF3iLmginnreak=">AAACRXicbVDLTsMwEHR4lvJq4cjFokLiFCUIAUcEF7gViUKltqocZwMGx4nsDWoV9QP4Gq7wBXwDH8ENcQWn7YG2rGRpPDvrHU+QSmHQ8z6cufmFxaXl0kp5dW19Y7NS3boxSaY5NHgiE90MmAEpFDRQoIRmqoHFgYTb4PG86N8+gTYiUdfYT6ETszslIsEZWqpbqbURephfutS+JUXMEEL6AGivKhSFxgysynO9YdFZ4I9BjYyr3q065XaY8CwGhVwyY1q+l2InZxoFlzAotzMDKeOP7A5aFioWg+nkw98M6J5lQhol2h5VGLHs34mcxcb048Aqrd17M90ryH97vdGCCS40xZJJLoinHGJ00smFSjMExUcGo0xSTGgRKQ2FBo6ybwHj2obGKb9nmnG0wZdtev50VrPg5sD1j9yjq8Pa6dk4xxLZIbtkn/jkmJySC1InDcLJM3khr+TNeXc+nS/neySdc8Yz22SinJ9f/tqyTw==</latexit>

I. collimated jet conditions

<latexit sha1_base64="DJZbwwAUXkPx5OQd7Pez/WXEBgA=">AAACOXicbVDJSgNBEO2OW4xbogcPXhqD4GmYEYkeg17MLYJZIAmhp6cnadKz0F0jGYZ8jVf9Ar/Eozfx6g/YWQ4m8UHB470qquq5sRQabPsD5zY2t7Z38ruFvf2Dw6Ni6bipo0Qx3mCRjFTbpZpLEfIGCJC8HStOA1fylju6n/qtZ660iMInSGPeC+ggFL5gFIzUL552gY8hq9UsomgsPAEpGdB40i+WbcuegawTZ0HKaIF6v4QLXS9iScBDYJJq3XHsGHoZVSCY5JNCN9E8pmxEB7xjaEgDrnvZ7IMJuTCKR/xImQqBzNS/ExkNtE4D13QGFIZ61ZuK/3rj+YIlzdPTJcuaG6xcCP5tLxNhnAAP2fxAP5EEIjKNkXhCcQYyNYQyJcyPhA2pogxM2AWTnrOa1TppXllOxao8Xperd4sc8+gMnaNL5KAbVEUPqI4aiKEJekGv6A2/40/8hb/nrTm8mDlBS8A/v1Z4rQM=</latexit>

II. rapidity gap

<latexit sha1_base64="8wxz63rxi8y00LwxYZZsQeg+y70=">AAACOXicbVDLSsNAFJ3UV42vVhcu3AwW0YWUJEh1IxTdiKsK9gFtGibTaTt0JgkzE7GEfo1b/QK/xKU7cesPOGmzsK0HLhzOuZd77/EjRqWyrA8jt7K6tr6R3zS3tnd29wrF/YYMY4FJHYcsFC0fScJoQOqKKkZakSCI+4w0/dFt6jefiJA0DB7VOCIuR4OA9ilGSkte4bDZdTqDAYxOu8419+67zjn3Wl3HK5SssjUFXCZ2RkogQ80rGmanF+KYk0BhhqRs21ak3AQJRTEjE7MTSxIhPEID0tY0QJxIN5l+MIEnWunBfih0BQpO1b8TCeJSjrmvOzlSQ7nopeK/3vNswZzWk+mSec3nCxeq/pWb0CCKFQnw7MB+zKAKYRoj7FFBsGJjTRAWVP8I8RAJhJUO29Tp2YtZLZOGU7Yr5crDRal6k+WYB0fgGJwBG1yCKrgDNVAHGEzAC3gFb8a78Wl8Gd+z1pyRzRyAORg/v3ncq2c=</latexit>

W 2 � p02 = m2
J ,m

2
X

<latexit sha1_base64="Kw+BFO9Yuw3T9U/KkMYY5xj1qGw=">AAACRXicbZDNSsNAEMc3ftb41erRS7CIglgSkeqx6MVjBfsBTSybzSZdupuE3Y1YQh7Ap/GqT+Az+BDexKtumhxs68Auf34zw8z83ZgSIU3zQ1taXlldW69s6Jtb2zu71dpeV0QJR7iDIhrxvgsFpiTEHUkkxf2YY8hcinvu+CbP9x4xFyQK7+Ukxg6DQUh8gqBUaFit2z6HKI2PH86y/D/N7CAoWD9HfUVUldkwp2EsCqsUdVBGe1jTdNuLUMJwKBGFQgwsM5ZOCrkkiOJMtxOBY4jGMMADJUPIsHDS6TWZcaSIZ/gRVy+UxpT+7UghE2LCXFXJoByJ+VwO/809FQNmmCfyIbPMZXMbSv/KSUkYJxKHqFjQT6ghIyO31PAIx0jSiRIQcaJuNNAIKgulMl5X7lnzXi2K7nnDajaadxf11nXpYwUcgENwAixwCVrgFrRBByDwDF7AK3jT3rVP7Uv7LkqXtLJnH8yE9vMLCYyxxA==</latexit>

p0�

p0+
� X�

X+

<latexit sha1_base64="M8JCflEvbdoxDB3Sug4qMYeTvvQ=">AAACQHicbZDNSgMxFIUz/tbxr+pSkGARXJUZkeqyKIjdVbBasEPJZFINZpIhuaOWoTufxq0+gW/hG7gTt67MtLOwrRcCh3Pu5d58YSK4Ac/7cGZm5+YXFktL7vLK6tp6eWPzyqhUU9aiSijdDolhgkvWAg6CtRPNSBwKdh3en+b59QPThit5Cf2EBTG5lbzHKQFrdcs7HWBPkDUajSo+U/qR6AhTJSOex2bQLVe8qjcsPC38QlRQUc3uhuN2IkXTmEmgghhz43sJBBnRwKlgA7eTGpYQek9u2Y2VksTMBNnwIwO8Z50I95S2TwIeun8nMhIb049D2xkTuDOTWW7+mz2NFox5kcmXjHthPHEh9I6DjMskBSbp6MBeKjAonNPEEdeMguhbQai20Cimd0QTCpa5a+n5k6ymxdVB1a9VaxeHlfpJwbGEttEu2kc+OkJ1dI6aqIUoekYv6BW9Oe/Op/PlfI9aZ5xiZguNlfPzC1shsAM=</latexit>

III. Forward conditions
<latexit sha1_base64="faijngSBuj2pl2Zfkgv23PGnGQA=">AAACM3icbVDLTgIxFG3xheMLdOmmkZi4UDJDDLokunGJiTwSGEmn04GGdmbSdhQy4VPc6hf4Mcadces/2AEWAp6kyck59+aeHi/mTGnb/oC5tfWNza38trWzu7d/UCgeNlWUSEIbJOKRbHtYUc5C2tBMc9qOJcXC47TlDW8zv/VEpWJR+KDHMXUF7ocsYARrI/UKxQvd5Ry1HivnaJQxp1co2WV7CrRKnDkpgTnqvSK0un5EEkFDTThWquPYsXZTLDUjnE6sbqJojMkQ92nH0BALqtx0mn2CTo3ioyCS5oUaTdW/GykWSo2FZyYF1gO17GXiv95odmBB81V2ZFHzxFJCHVy7KQvjRNOQzAIGCUc6QlmByGeSEs3HhmAimfkjIgMsMdGmZsu05yx3tUqalbJTLVfvL0u1m3mPeXAMTsAZcMAVqIE7UAcNQMAzeAGv4A2+w0/4Bb9nozk43zkCC4A/vwy2qTU=</latexit>

�t ⌧ W 2, x ⌧ 1

BeamBeam

<latexit sha1_base64="AyifrNil3I2bmlXAOyONxBOACfI="></latexit>

q ⇠
p
s(�,�, 0)

pX ⇠
p
s(�,�,�)

⌧ ⇠
p
s(�3,�,�)

p0 ⇠
p
s(�3,��1,�)

<latexit sha1_base64="AyifrNil3I2bmlXAOyONxBOACfI="></latexit>

q ⇠
p
s(�,�, 0)

pX ⇠
p
s(�,�,�)

⌧ ⇠
p
s(�3,�,�)

p0 ⇠
p
s(�3,��1,�)

<latexit sha1_base64="AyifrNil3I2bmlXAOyONxBOACfI="></latexit>

q ⇠
p
s(�,�, 0)

pX ⇠
p
s(�,�,�)

⌧ ⇠
p
s(�3,�,�)

p0 ⇠
p
s(�3,��1,�)

Ultrasoft-collinear mode:

Soft mode:

Collinear mode:

Glauber mode:

<latexit sha1_base64="X9Vf4mnWP94okxObzK7jmFppSjk="></latexit>

where � ⇠ Qp
s
⇠

p
x

<latexit sha1_base64="L8dz2Yfi4fVxXy2UcSyUtDRDsD8=">AAACP3icbVDLSsNAFJ3UV42vVpciDBZBEEtSpLosunFZwT6gScNkMmmHTh7MTMQSuvJr3OoX+Bl+gTtx685JmoWtHpjhcM693HuPGzMqpGG8a6WV1bX1jfKmvrW9s7tXqe53RZRwTDo4YhHvu0gQRkPSkVQy0o85QYHLSM+d3GR+74FwQaPwXk5jYgdoFFKfYiSV5FSOLImS4Vn+n0OLMZhRx4oJj4cNp1Iz6kYO+JeYBamBAm2nqumWF+EkIKHEDAkxMI1Y2inikmJGZrqVCBIjPEEjMlA0RAERdprfMYMnSvGgH3H1Qglz9XdHigIhpoGrKgMkx2LZy8R/vcf5gAXNE9mQRc0NljaU/pWd0jBOJAnxfEE/YVBGMAsTepQTLNlUEYQ5VTdCPEYcYaki11V65nJWf0m3UTeb9ebdRa11XeRYBofgGJwCE1yCFrgFbdABGDyBZ/ACXrU37UP71L7mpSWt6DkAC9C+fwB+FK8E</latexit>

⌧+⌧� ⌧ ⌧2?

In particular,

<latexit sha1_base64="wKGRBYhlLLmchlTNHafvmqRYIrA=">AAACPXicbVDJSgNBEO1xjXFL9JhLYxA8DTMi0WPQi8cIZoFkCD09laRJz0J3jSQMOfg1XvUL/A4/wJt49WpnOZjEBw2P96q6qp6fSKHRcT6sjc2t7Z3d3F5+/+Dw6LhQPGnoOFUc6jyWsWr5TIMUEdRRoIRWooCFvoSmP7yb+s0nUFrE0SOOE/BC1o9ET3CGRuoWSh2EEWbCBpv2JUt9UFRzZr7rT7qFsmM7M9B14i5ImSxQ6xatfCeIeRpChFwyrduuk6CXMYWCS5jkO6mGhPEh60Pb0IiFoL1sdsWEnhsloL1YmRchnal/OzIWaj0OfVMZMhzoVW8q/uuN5gOWtEBPhyxrfriyIfZuvExESYoQ8fmCvVRSjOk0ShoIBRzl2BDGlTA3Uj5ginE0gedNeu5qVuukcWm7FbvycFWu3i5yzJESOSMXxCXXpEruSY3UCSfP5IW8kjfr3fq0vqzveemGteg5JUuwfn4Bxp6uug==</latexit>

i.e. glauber scaling

<latexit sha1_base64="ac1taTcEIEDmvn9aLo8lmdC6zG0=">AAACOHicbVDLSsNAFJ34rPHVKrhxEyyCq5KIVJdFNy4r2Ac0oUwmt+3QyYOZG2mJ/Rm3+gX+iTt34tYvcJp2YVsPDBzOfZw7x08EV2jbH8ba+sbm1nZhx9zd2z84LJaOmipOJYMGi0Us2z5VIHgEDeQooJ1IoKEvoOUP76b11hNIxePoEccJeCHtR7zHGUUtdYsnLsII8z2ZL1KYZC7SdNItlu2KncNaJc6clMkc9W7JMN0gZmkIETJBleo4doJeRiVyJmBiuqmChLIh7UNH04iGoLwsN55Y51oJrF4s9YvQytW/ExkNlRqHvu4MKQ7Ucm0q/lsbzQwWtEBNTRY1P1y6EHs3XsajJEWI2OzAXiosjK1pilbAJTAUY00ok1z/0WIDKilDnbWp03OWs1olzcuKU61UH67Ktdt5jgVySs7IBXHINamRe1InDcLIM3khr+TNeDc+jS/je9a6ZsxnjskCjJ9fjnatwA==</latexit>⌧

<latexit sha1_base64="4M949NpEXEH5ZDJM1rc69a3UaB8=">AAACNnicbVDLTsJAFJ3iC/EF6s5NIzG6Iq0x6JLoxiUm8kigIdPpBSZMH5m5NWDTf3GrX+CvuHFn3PoJDtCFgCeZ5OTcx7lz3EhwhZb1YeTW1jc2t/LbhZ3dvf2DYumwqcJYMmiwUISy7VIFggfQQI4C2pEE6rsCWu7oblpvPYFUPAwecRKB49NBwPucUdRSr3jcRRjjbE/iihjSJDpPe8WyVbFmMFeJnZEyyVDvlYxC1wtZ7EOATFClOrYVoZNQiZwJSAvdWEFE2YgOoKNpQH1QTjKzTc0zrXhmP5T6BWjO1L8TCfWVmviu7vQpDtVybSr+WxvPDRY0T01NFjXXX7oQ+zdOwoMoRgjY/MB+LEwMzWmGpsclMBQTTSiTXP/RZEMqKUOddEGnZy9ntUqalxW7Wqk+XJVrt1mOeXJCTskFsck1qZF7UicNwsgzeSGv5M14Nz6NL+N73pozspkjsgDj5xdazayd</latexit>

p0
<latexit sha1_base64="9zYClBpPxcXIhtnVbCgB0xlR0iM=">AAACNXicbVDLTsJAFJ3iC+sLZOmmkZi4Iq0x6JLoxiUm8kiAkOn0FiZMH5m5NZCm3+JWv8BvceHOuPUXHAoLAU8yycm5j3PnuLHgCm37wyhsbe/s7hX3zYPDo+OTUvm0raJEMmixSESy61IFgofQQo4CurEEGrgCOu7kfl7vPINUPAqfcBbDIKCjkPucUdTSsFTpI0wx35O6IoEsjbNhqWrX7BzWJnGWpEqWaA7Lhtn3IpYEECITVKmeY8c4SKlEzgRkZj9REFM2oSPoaRrSANQgzV0z60IrnuVHUr8QrVz9O5HSQKlZ4OrOgOJYrdfm4r+16cJgRfPU3GRVc4O1C9G/HaQ8jBOEkC0O9BNhYWTNI7Q8LoGhmGlCmeT6jxYbU0kZ6qBNnZ6zntUmaV/VnHqt/nhdbdwtcyySM3JOLolDbkiDPJAmaRFGZuSFvJI34934NL6M70VrwVjOVMgKjJ9f6aGsbA==</latexit>p

<latexit sha1_base64="GX77OxEZWSJm2RAewvFe8ZOvDKo=">AAACNXicbVDLTsJAFJ36RHyBLN00EhNXpDUGXRLduMREHgk0ZDq9wITpw5lbQ9PwLW71C/wWF+6MW3/BoXQh4EkmOTn3ce4cNxJcoWV9GBubW9s7u4W94v7B4dFxqXzSVmEsGbRYKELZdakCwQNoIUcB3UgC9V0BHXdyN693nkEqHgaPmETg+HQU8CFnFLU0KFX6CFPM9qSuiGGWPs0GpapVszKY68TOSZXkaA7KRrHvhSz2IUAmqFI924rQSalEzgTMiv1YQUTZhI6gp2lAfVBOmrnOzHOteOYwlPoFaGbq34mU+kolvqs7fYpjtVqbi//WpguDJc1Tc5NlzfVXLsThjZPyIIoRArY4cBgLE0NzHqHpcQkMRaIJZZLrP5psTCVlqIMu6vTs1azWSfuyZtdr9YerauM2z7FATskZuSA2uSYNck+apEUYScgLeSVvxrvxaXwZ34vWDSOfqZAlGD+/61+sbQ==</latexit>q
<latexit sha1_base64="KLZnTM80k/7NtwATLGPMgBHCIGw=">AAACN3icbVDLSsNAFJ3UV62vVnHlJlgEVyURqS6LblxWsA9oS5hMbtqhkwczN9IS8jFu9Qv8FFfuxK1/4KTtwrYeGDic+zh3jhsLrtCyPozCxubW9k5xt7S3f3B4VK4ct1WUSAYtFolIdl2qQPAQWshRQDeWQANXQMcd3+f1zjNIxaPwCacxDAI6DLnPGUUtOeXTPsIEZ3tSVySQpbHTzZxy1apZM5jrxF6QKlmg6VSMUt+LWBJAiExQpXq2FeMgpRI5E5CV+omCmLIxHUJP05AGoAbpzDczL7TimX4k9QvRnKl/J1IaKDUNXN0ZUByp1Vou/lubzA2WNE/lJsuaG6xciP7tIOVhnCCEbH6gnwgTIzMP0fS4BIZiqgllkus/mmxEJWWooy7p9OzVrNZJ+6pm12v1x+tq426RY5GckXNySWxyQxrkgTRJizCSkhfySt6Md+PT+DK+560FYzFzQpZg/PwCg0itNw==</latexit>pX

<latexit sha1_base64="UYNWuzm02E8ZsKFXCRyMfKLb9F8=">AAACN3icbVDLSsNAFJ3UV62vVnHlJlgEVyURqS6LblxWsA9oS5hMbtqhkwczN9IS8jFu9Qv8FFfuxK1/4KTtwrYeGDic+zh3jhsLrtCyPozCxubW9k5xt7S3f3B4VK4ct1WUSAYtFolIdl2qQPAQWshRQDeWQANXQMcd3+f1zjNIxaPwCacxDAI6DLnPGUUtOeXTPsIEZ3tSVySQpbEzzJxy1apZM5jrxF6QKlmg6VSMUt+LWBJAiExQpXq2FeMgpRI5E5CV+omCmLIxHUJP05AGoAbpzDczL7TimX4k9QvRnKl/J1IaKDUNXN0ZUByp1Vou/lubzA2WNE/lJsuaG6xciP7tIOVhnCCEbH6gnwgTIzMP0fS4BIZiqgllkus/mmxEJWWooy7p9OzVrNZJ+6pm12v1x+tq426RY5GckXNySWxyQxrkgTRJizCSkhfySt6Md+PT+DK+560FYzFzQpZg/PwCnWqtRg==</latexit>pg
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GLAUBER FACTORIZATION

What the QCD community wanted for decades!

<latexit sha1_base64="AyifrNil3I2bmlXAOyONxBOACfI="></latexit>

q ⇠
p
s(�,�, 0)

pX ⇠
p
s(�,�,�)

⌧ ⇠
p
s(�3,�,�)

p0 ⇠
p
s(�3,��1,�)

<latexit sha1_base64="AyifrNil3I2bmlXAOyONxBOACfI="></latexit>

q ⇠
p
s(�,�, 0)

pX ⇠
p
s(�,�,�)

⌧ ⇠
p
s(�3,�,�)

p0 ⇠
p
s(�3,��1,�)

<latexit sha1_base64="AyifrNil3I2bmlXAOyONxBOACfI="></latexit>

q ⇠
p
s(�,�, 0)

pX ⇠
p
s(�,�,�)

⌧ ⇠
p
s(�3,�,�)

p0 ⇠
p
s(�3,��1,�)

Soft mode:

Collinear mode:

where S and B are, respectively, vacuum and hadronic matrix elements with Glauber operators

Convolution structures between momentum components that are identical in size

BeamBeam

<latexit sha1_base64="ac1taTcEIEDmvn9aLo8lmdC6zG0=">AAACOHicbVDLSsNAFJ34rPHVKrhxEyyCq5KIVJdFNy4r2Ac0oUwmt+3QyYOZG2mJ/Rm3+gX+iTt34tYvcJp2YVsPDBzOfZw7x08EV2jbH8ba+sbm1nZhx9zd2z84LJaOmipOJYMGi0Us2z5VIHgEDeQooJ1IoKEvoOUP76b11hNIxePoEccJeCHtR7zHGUUtdYsnLsII8z2ZL1KYZC7SdNItlu2KncNaJc6clMkc9W7JMN0gZmkIETJBleo4doJeRiVyJmBiuqmChLIh7UNH04iGoLwsN55Y51oJrF4s9YvQytW/ExkNlRqHvu4MKQ7Ucm0q/lsbzQwWtEBNTRY1P1y6EHs3XsajJEWI2OzAXiosjK1pilbAJTAUY00ok1z/0WIDKilDnbWp03OWs1olzcuKU61UH67Ktdt5jgVySs7IBXHINamRe1InDcLIM3khr+TNeDc+jS/je9a6ZsxnjskCjJ9fjnatwA==</latexit>⌧

<latexit sha1_base64="4M949NpEXEH5ZDJM1rc69a3UaB8=">AAACNnicbVDLTsJAFJ3iC/EF6s5NIzG6Iq0x6JLoxiUm8kigIdPpBSZMH5m5NWDTf3GrX+CvuHFn3PoJDtCFgCeZ5OTcx7lz3EhwhZb1YeTW1jc2t/LbhZ3dvf2DYumwqcJYMmiwUISy7VIFggfQQI4C2pEE6rsCWu7oblpvPYFUPAwecRKB49NBwPucUdRSr3jcRRjjbE/iihjSJDpPe8WyVbFmMFeJnZEyyVDvlYxC1wtZ7EOATFClOrYVoZNQiZwJSAvdWEFE2YgOoKNpQH1QTjKzTc0zrXhmP5T6BWjO1L8TCfWVmviu7vQpDtVybSr+WxvPDRY0T01NFjXXX7oQ+zdOwoMoRgjY/MB+LEwMzWmGpsclMBQTTSiTXP/RZEMqKUOddEGnZy9ntUqalxW7Wqk+XJVrt1mOeXJCTskFsck1qZF7UicNwsgzeSGv5M14Nz6NL+N73pozspkjsgDj5xdazayd</latexit>

p0
<latexit sha1_base64="9zYClBpPxcXIhtnVbCgB0xlR0iM=">AAACNXicbVDLTsJAFJ3iC+sLZOmmkZi4Iq0x6JLoxiUm8kiAkOn0FiZMH5m5NZCm3+JWv8BvceHOuPUXHAoLAU8yycm5j3PnuLHgCm37wyhsbe/s7hX3zYPDo+OTUvm0raJEMmixSESy61IFgofQQo4CurEEGrgCOu7kfl7vPINUPAqfcBbDIKCjkPucUdTSsFTpI0wx35O6IoEsjbNhqWrX7BzWJnGWpEqWaA7Lhtn3IpYEECITVKmeY8c4SKlEzgRkZj9REFM2oSPoaRrSANQgzV0z60IrnuVHUr8QrVz9O5HSQKlZ4OrOgOJYrdfm4r+16cJgRfPU3GRVc4O1C9G/HaQ8jBOEkC0O9BNhYWTNI7Q8LoGhmGlCmeT6jxYbU0kZ6qBNnZ6zntUmaV/VnHqt/nhdbdwtcyySM3JOLolDbkiDPJAmaRFGZuSFvJI34934NL6M70VrwVjOVMgKjJ9f6aGsbA==</latexit>p

<latexit sha1_base64="GX77OxEZWSJm2RAewvFe8ZOvDKo=">AAACNXicbVDLTsJAFJ36RHyBLN00EhNXpDUGXRLduMREHgk0ZDq9wITpw5lbQ9PwLW71C/wWF+6MW3/BoXQh4EkmOTn3ce4cNxJcoWV9GBubW9s7u4W94v7B4dFxqXzSVmEsGbRYKELZdakCwQNoIUcB3UgC9V0BHXdyN693nkEqHgaPmETg+HQU8CFnFLU0KFX6CFPM9qSuiGGWPs0GpapVszKY68TOSZXkaA7KRrHvhSz2IUAmqFI924rQSalEzgTMiv1YQUTZhI6gp2lAfVBOmrnOzHOteOYwlPoFaGbq34mU+kolvqs7fYpjtVqbi//WpguDJc1Tc5NlzfVXLsThjZPyIIoRArY4cBgLE0NzHqHpcQkMRaIJZZLrP5psTCVlqIMu6vTs1azWSfuyZtdr9YerauM2z7FATskZuSA2uSYNck+apEUYScgLeSVvxrvxaXwZ34vWDSOfqZAlGD+/61+sbQ==</latexit>q
<latexit sha1_base64="KLZnTM80k/7NtwATLGPMgBHCIGw=">AAACN3icbVDLSsNAFJ3UV62vVnHlJlgEVyURqS6LblxWsA9oS5hMbtqhkwczN9IS8jFu9Qv8FFfuxK1/4KTtwrYeGDic+zh3jhsLrtCyPozCxubW9k5xt7S3f3B4VK4ct1WUSAYtFolIdl2qQPAQWshRQDeWQANXQMcd3+f1zjNIxaPwCacxDAI6DLnPGUUtOeXTPsIEZ3tSVySQpbHTzZxy1apZM5jrxF6QKlmg6VSMUt+LWBJAiExQpXq2FeMgpRI5E5CV+omCmLIxHUJP05AGoAbpzDczL7TimX4k9QvRnKl/J1IaKDUNXN0ZUByp1Vou/lubzA2WNE/lJsuaG6xciP7tIOVhnCCEbH6gnwgTIzMP0fS4BIZiqgllkus/mmxEJWWooy7p9OzVrNZJ+6pm12v1x+tq426RY5GckXNySWxyQxrkgTRJizCSkhfySt6Md+PT+DK+560FYzFzQpZg/PwCg0itNw==</latexit>pX

<latexit sha1_base64="UYNWuzm02E8ZsKFXCRyMfKLb9F8=">AAACN3icbVDLSsNAFJ3UV62vVnHlJlgEVyURqS6LblxWsA9oS5hMbtqhkwczN9IS8jFu9Qv8FFfuxK1/4KTtwrYeGDic+zh3jhsLrtCyPozCxubW9k5xt7S3f3B4VK4ct1WUSAYtFolIdl2qQPAQWshRQDeWQANXQMcd3+f1zjNIxaPwCacxDAI6DLnPGUUtOeXTPsIEZ3tSVySQpbEzzJxy1apZM5jrxF6QKlmg6VSMUt+LWBJAiExQpXq2FeMgpRI5E5CV+omCmLIxHUJP05AGoAbpzDczL7TimX4k9QvRnKl/J1IaKDUNXN0ZUByp1Vou/lubzA2WNE/lJsuaG6xciP7tIOVhnCCEbH6gnwgTIzMP0fS4BIZiqgllkus/mmxEJWWooy7p9OzVrNZJ+6pm12v1x+tq426RY5GckXNySWxyQxrkgTRJizCSkhfySt6Md+PT+DK+560FYzFzQpZg/PwCnWqtRg==</latexit>pg

<latexit sha1_base64="nTItwBC7OjtTxQFL9yfVQ3k6+zg=">AAACQHicbVDLSsNAFJ3UV42vVpeCDBbBVUlEqsuiG5ct2Ac0oUwmk3boTBJnJmIJ2fk1bvUL/Av/wJ24deWkzcK2HrhwOOde7r3HixmVyrI+jNLa+sbmVnnb3Nnd2z+oVA+7MkoEJh0csUj0PSQJoyHpKKoY6ceCIO4x0vMmt7nfeyRC0ii8V9OYuByNQhpQjJSWhpUTh+lmHzmScugEAuG0naWOfBAqlVk2rNSsujUDXCV2QWqgQGtYNUzHj3DCSagwQ1IObCtWboqEopiRzHQSSWKEJ2hEBpqGiBPpprNHMnimFR8GkdAVKjhT/06kiEs55Z7u5EiN5bKXi/96T/MFC5ov8yWLmseXLlTBtZvSME4UCfH8wCBhUEUwTxP6VBCs2FQThAXVP0I8RjpFpTM3dXr2clarpHtRtxv1Rvuy1rwpciyDY3AKzoENrkAT3IEW6AAMnsELeAVvxrvxaXwZ3/PWklHMHIEFGD+/4l+w3g==</latexit>

� ⇠ Qp
s

Ultrasoft-collinear mode:

Glauber mode:
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GLAUBER FACTORIZATION

What the QCD community wanted for decades!

<latexit sha1_base64="AyifrNil3I2bmlXAOyONxBOACfI="></latexit>

q ⇠
p
s(�,�, 0)

pX ⇠
p
s(�,�,�)

⌧ ⇠
p
s(�3,�,�)

p0 ⇠
p
s(�3,��1,�)

<latexit sha1_base64="AyifrNil3I2bmlXAOyONxBOACfI="></latexit>

q ⇠
p
s(�,�, 0)

pX ⇠
p
s(�,�,�)

⌧ ⇠
p
s(�3,�,�)

p0 ⇠
p
s(�3,��1,�)

<latexit sha1_base64="AyifrNil3I2bmlXAOyONxBOACfI="></latexit>

q ⇠
p
s(�,�, 0)

pX ⇠
p
s(�,�,�)

⌧ ⇠
p
s(�3,�,�)

p0 ⇠
p
s(�3,��1,�)

Soft mode:

Collinear mode:

where S and B are, respectively, vacuum and hadronic matrix elements with Glauber operators

BeamBeam

<latexit sha1_base64="ac1taTcEIEDmvn9aLo8lmdC6zG0=">AAACOHicbVDLSsNAFJ34rPHVKrhxEyyCq5KIVJdFNy4r2Ac0oUwmt+3QyYOZG2mJ/Rm3+gX+iTt34tYvcJp2YVsPDBzOfZw7x08EV2jbH8ba+sbm1nZhx9zd2z84LJaOmipOJYMGi0Us2z5VIHgEDeQooJ1IoKEvoOUP76b11hNIxePoEccJeCHtR7zHGUUtdYsnLsII8z2ZL1KYZC7SdNItlu2KncNaJc6clMkc9W7JMN0gZmkIETJBleo4doJeRiVyJmBiuqmChLIh7UNH04iGoLwsN55Y51oJrF4s9YvQytW/ExkNlRqHvu4MKQ7Ucm0q/lsbzQwWtEBNTRY1P1y6EHs3XsajJEWI2OzAXiosjK1pilbAJTAUY00ok1z/0WIDKilDnbWp03OWs1olzcuKU61UH67Ktdt5jgVySs7IBXHINamRe1InDcLIM3khr+TNeDc+jS/je9a6ZsxnjskCjJ9fjnatwA==</latexit>⌧

<latexit sha1_base64="4M949NpEXEH5ZDJM1rc69a3UaB8=">AAACNnicbVDLTsJAFJ3iC/EF6s5NIzG6Iq0x6JLoxiUm8kigIdPpBSZMH5m5NWDTf3GrX+CvuHFn3PoJDtCFgCeZ5OTcx7lz3EhwhZb1YeTW1jc2t/LbhZ3dvf2DYumwqcJYMmiwUISy7VIFggfQQI4C2pEE6rsCWu7oblpvPYFUPAwecRKB49NBwPucUdRSr3jcRRjjbE/iihjSJDpPe8WyVbFmMFeJnZEyyVDvlYxC1wtZ7EOATFClOrYVoZNQiZwJSAvdWEFE2YgOoKNpQH1QTjKzTc0zrXhmP5T6BWjO1L8TCfWVmviu7vQpDtVybSr+WxvPDRY0T01NFjXXX7oQ+zdOwoMoRgjY/MB+LEwMzWmGpsclMBQTTSiTXP/RZEMqKUOddEGnZy9ntUqalxW7Wqk+XJVrt1mOeXJCTskFsck1qZF7UicNwsgzeSGv5M14Nz6NL+N73pozspkjsgDj5xdazayd</latexit>

p0
<latexit sha1_base64="9zYClBpPxcXIhtnVbCgB0xlR0iM=">AAACNXicbVDLTsJAFJ3iC+sLZOmmkZi4Iq0x6JLoxiUm8kiAkOn0FiZMH5m5NZCm3+JWv8BvceHOuPUXHAoLAU8yycm5j3PnuLHgCm37wyhsbe/s7hX3zYPDo+OTUvm0raJEMmixSESy61IFgofQQo4CurEEGrgCOu7kfl7vPINUPAqfcBbDIKCjkPucUdTSsFTpI0wx35O6IoEsjbNhqWrX7BzWJnGWpEqWaA7Lhtn3IpYEECITVKmeY8c4SKlEzgRkZj9REFM2oSPoaRrSANQgzV0z60IrnuVHUr8QrVz9O5HSQKlZ4OrOgOJYrdfm4r+16cJgRfPU3GRVc4O1C9G/HaQ8jBOEkC0O9BNhYWTNI7Q8LoGhmGlCmeT6jxYbU0kZ6qBNnZ6zntUmaV/VnHqt/nhdbdwtcyySM3JOLolDbkiDPJAmaRFGZuSFvJI34934NL6M70VrwVjOVMgKjJ9f6aGsbA==</latexit>p

<latexit sha1_base64="GX77OxEZWSJm2RAewvFe8ZOvDKo=">AAACNXicbVDLTsJAFJ36RHyBLN00EhNXpDUGXRLduMREHgk0ZDq9wITpw5lbQ9PwLW71C/wWF+6MW3/BoXQh4EkmOTn3ce4cNxJcoWV9GBubW9s7u4W94v7B4dFxqXzSVmEsGbRYKELZdakCwQNoIUcB3UgC9V0BHXdyN693nkEqHgaPmETg+HQU8CFnFLU0KFX6CFPM9qSuiGGWPs0GpapVszKY68TOSZXkaA7KRrHvhSz2IUAmqFI924rQSalEzgTMiv1YQUTZhI6gp2lAfVBOmrnOzHOteOYwlPoFaGbq34mU+kolvqs7fYpjtVqbi//WpguDJc1Tc5NlzfVXLsThjZPyIIoRArY4cBgLE0NzHqHpcQkMRaIJZZLrP5psTCVlqIMu6vTs1azWSfuyZtdr9YerauM2z7FATskZuSA2uSYNck+apEUYScgLeSVvxrvxaXwZ34vWDSOfqZAlGD+/61+sbQ==</latexit>q
<latexit sha1_base64="KLZnTM80k/7NtwATLGPMgBHCIGw=">AAACN3icbVDLSsNAFJ3UV62vVnHlJlgEVyURqS6LblxWsA9oS5hMbtqhkwczN9IS8jFu9Qv8FFfuxK1/4KTtwrYeGDic+zh3jhsLrtCyPozCxubW9k5xt7S3f3B4VK4ct1WUSAYtFolIdl2qQPAQWshRQDeWQANXQMcd3+f1zjNIxaPwCacxDAI6DLnPGUUtOeXTPsIEZ3tSVySQpbHTzZxy1apZM5jrxF6QKlmg6VSMUt+LWBJAiExQpXq2FeMgpRI5E5CV+omCmLIxHUJP05AGoAbpzDczL7TimX4k9QvRnKl/J1IaKDUNXN0ZUByp1Vou/lubzA2WNE/lJsuaG6xciP7tIOVhnCCEbH6gnwgTIzMP0fS4BIZiqgllkus/mmxEJWWooy7p9OzVrNZJ+6pm12v1x+tq426RY5GckXNySWxyQxrkgTRJizCSkhfySt6Md+PT+DK+560FYzFzQpZg/PwCg0itNw==</latexit>pX

<latexit sha1_base64="UYNWuzm02E8ZsKFXCRyMfKLb9F8=">AAACN3icbVDLSsNAFJ3UV62vVnHlJlgEVyURqS6LblxWsA9oS5hMbtqhkwczN9IS8jFu9Qv8FFfuxK1/4KTtwrYeGDic+zh3jhsLrtCyPozCxubW9k5xt7S3f3B4VK4ct1WUSAYtFolIdl2qQPAQWshRQDeWQANXQMcd3+f1zjNIxaPwCacxDAI6DLnPGUUtOeXTPsIEZ3tSVySQpbEzzJxy1apZM5jrxF6QKlmg6VSMUt+LWBJAiExQpXq2FeMgpRI5E5CV+omCmLIxHUJP05AGoAbpzDczL7TimX4k9QvRnKl/J1IaKDUNXN0ZUByp1Vou/lubzA2WNE/lJsuaG6xciP7tIOVhnCCEbH6gnwgTIzMP0fS4BIZiqgllkus/mmxEJWWooy7p9OzVrNZJ+6pm12v1x+tq426RY5GckXNySWxyQxrkgTRJizCSkhfySt6Md+PT+DK+560FYzFzQpZg/PwCnWqtRg==</latexit>pg

<latexit sha1_base64="nTItwBC7OjtTxQFL9yfVQ3k6+zg=">AAACQHicbVDLSsNAFJ3UV42vVpeCDBbBVUlEqsuiG5ct2Ac0oUwmk3boTBJnJmIJ2fk1bvUL/Av/wJ24deWkzcK2HrhwOOde7r3HixmVyrI+jNLa+sbmVnnb3Nnd2z+oVA+7MkoEJh0csUj0PSQJoyHpKKoY6ceCIO4x0vMmt7nfeyRC0ii8V9OYuByNQhpQjJSWhpUTh+lmHzmScugEAuG0naWOfBAqlVk2rNSsujUDXCV2QWqgQGtYNUzHj3DCSagwQ1IObCtWboqEopiRzHQSSWKEJ2hEBpqGiBPpprNHMnimFR8GkdAVKjhT/06kiEs55Z7u5EiN5bKXi/96T/MFC5ov8yWLmseXLlTBtZvSME4UCfH8wCBhUEUwTxP6VBCs2FQThAXVP0I8RjpFpTM3dXr2clarpHtRtxv1Rvuy1rwpciyDY3AKzoENrkAT3IEW6AAMnsELeAVvxrvxaXwZ3/PWklHMHIEFGD+/4l+w3g==</latexit>

� ⇠ Qp
s

Ultrasoft-collinear mode:

Glauber mode:

Turns into delta function for color-singlet process
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<latexit sha1_base64="msth+iyl3dh6p2+vRBctJG6sABE=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtZNRpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwDg+6Ov</latexit>p<latexit sha1_base64="msth+iyl3dh6p2+vRBctJG6sABE=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtZNRpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwDg+6Ov</latexit>p

13

<latexit sha1_base64="Z8I8I1vM+L1mwI1OGClRDeHMjbQ="></latexit>
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• Diffractive process have multiple ratio of mass scales that enrich the analyses

<latexit sha1_base64="mqk39WwK1RvsVHTnrUDqBu+HB/c="></latexit>
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<latexit sha1_base64="NXKEmFti6ndhYD3oU0TseGxy8jw=">AAACSnicbVDLSsNAFJ3UV62vVpduBovQVUlEqkvRjUsFq4ItYTK5aYfOJGHmRiwhv+DXuNUv8Af8DXfixmnaha1eGDj33NeZE6RSGHTdD6eytLyyulZdr21sbm3v1Bu7tybJNIcuT2Si7wNmQIoYuihQwn2qgalAwl0wupjU7x5BG5HENzhOoa/YIBaR4Awt5ddbPYQnLPfkGsIiL/PcKCYlLWhP2lUh87Hw60237ZZB/wJvBppkFld+w6n1woRnCmLkkhnz4Lkp9nOmUXAJRa2XGUgZH7EBPFgYMwWmn5dSCnpomZBGibYvRlqyvydypowZq8B2KoZDs1ibkP/WnqYH5rjQTI7Mc4FaUIjRaT8XcZohxHwqMMokxYROfKWh0MBRji1gXAv7R8qHTDOO1v2adc9b9OovuD1qe5125/q4eXY+87FK9skBaRGPnJAzckmuSJdw8kxeyCt5c96dT+fL+Z62VpzZzB6Zi8ryDyNstGQ=</latexit>

small �t

GENERAL POWER COUNTING

<latexit sha1_base64="oirn+vF0EKPrA/gRx5CiqfxLBcQ=">AAACN3icbVDLSgMxFE181vHVKq7cBIvgqsyIVDdC0Y3LCvYBnaFkMpk2NJMZkoy0DP0Yt/oFfoord+LWPzDTzsK2HggczrmXe3L8hDOlbfsDrq1vbG5tl3as3b39g8Ny5ait4lQS2iIxj2XXx4pyJmhLM81pN5EURz6nHX90n/udZyoVi8WTniTUi/BAsJARrI3UL5+4Y4ZukRtKTLLxNHN9qvG0X67aNXsGtEqcglRBgWa/Ai03iEkaUaEJx0r1HDvRXoalZoTTqeWmiiaYjPCA9gwVOKLKy2b5p+jcKAEKY2me0Gim/t3IcKTUJPLNZIT1UC17ufivN54fWNAClR9Z1PxoKaEOb7yMiSTVVJB5wDDlSMcoLxEFTFKi+cQQTCQzf0RkiE2F2lRtmfac5a5WSfuy5tRr9cerauOu6LEETsEZuAAOuAYN8ACaoAUIyMALeAVv8B1+wi/4PR9dg8XOMVgA/PkF2LesSg==</latexit>

⇠ =
x

�

Collins `97,  Berera, Soper `95

Diffractive PDF• hard-collinear factorization
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<latexit sha1_base64="msth+iyl3dh6p2+vRBctJG6sABE=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtZNRpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwDg+6Ov</latexit>p<latexit sha1_base64="msth+iyl3dh6p2+vRBctJG6sABE=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtZNRpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwDg+6Ov</latexit>p
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• Diffractive process have multiple ratio of mass scales that enrich the analyses

<latexit sha1_base64="mqk39WwK1RvsVHTnrUDqBu+HB/c="></latexit>
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<latexit sha1_base64="NXKEmFti6ndhYD3oU0TseGxy8jw=">AAACSnicbVDLSsNAFJ3UV62vVpduBovQVUlEqkvRjUsFq4ItYTK5aYfOJGHmRiwhv+DXuNUv8Af8DXfixmnaha1eGDj33NeZE6RSGHTdD6eytLyyulZdr21sbm3v1Bu7tybJNIcuT2Si7wNmQIoYuihQwn2qgalAwl0wupjU7x5BG5HENzhOoa/YIBaR4Awt5ddbPYQnLPfkGsIiL/PcKCYlLWhP2lUh87Hw60237ZZB/wJvBppkFld+w6n1woRnCmLkkhnz4Lkp9nOmUXAJRa2XGUgZH7EBPFgYMwWmn5dSCnpomZBGibYvRlqyvydypowZq8B2KoZDs1ibkP/WnqYH5rjQTI7Mc4FaUIjRaT8XcZohxHwqMMokxYROfKWh0MBRji1gXAv7R8qHTDOO1v2adc9b9OovuD1qe5125/q4eXY+87FK9skBaRGPnJAzckmuSJdw8kxeyCt5c96dT+fL+Z62VpzZzB6Zi8ryDyNstGQ=</latexit>

small �t

GENERAL POWER COUNTING

<latexit sha1_base64="oirn+vF0EKPrA/gRx5CiqfxLBcQ=">AAACN3icbVDLSgMxFE181vHVKq7cBIvgqsyIVDdC0Y3LCvYBnaFkMpk2NJMZkoy0DP0Yt/oFfoord+LWPzDTzsK2HggczrmXe3L8hDOlbfsDrq1vbG5tl3as3b39g8Ny5ait4lQS2iIxj2XXx4pyJmhLM81pN5EURz6nHX90n/udZyoVi8WTniTUi/BAsJARrI3UL5+4Y4ZukRtKTLLxNHN9qvG0X67aNXsGtEqcglRBgWa/Ai03iEkaUaEJx0r1HDvRXoalZoTTqeWmiiaYjPCA9gwVOKLKy2b5p+jcKAEKY2me0Gim/t3IcKTUJPLNZIT1UC17ufivN54fWNAClR9Z1PxoKaEOb7yMiSTVVJB5wDDlSMcoLxEFTFKi+cQQTCQzf0RkiE2F2lRtmfac5a5WSfuy5tRr9cerauOu6LEETsEZuAAOuAYN8ACaoAUIyMALeAVv8B1+wi/4PR9dg8XOMVgA/PkF2LesSg==</latexit>

⇠ =
x

�

<latexit sha1_base64="dUB7n7kej3C72682H4beY8Q4sGU=">AAACSHicbVDLTgIxFO3gC/GFunTTSDSuyIwx6NLoxiUmoiRASKdzgYZ2ZtLeMZDJ/IFf41a/wD/wL9wZd5aBhYA3aXLuua/T48dSGHTdT6ewsrq2vlHcLG1t7+zulfcPHk2UaA4NHslIN31mQIoQGihQQjPWwJQv4ckf3k7qT8+gjYjCBxzH0FGsH4qe4Awt1S2fthFGmO9JNQRZmuepUUxKmtG2tKsClnXLFbfq5kGXgTcDFTKLenffKbWDiCcKQuSSGdPy3Bg7KdMouISs1E4MxIwPWR9aFoZMgemkuZCMnlgmoL1I2xcizdm/EylTxoyVbzsVw4FZrE3If2uj6YE5LjCTI/OcrxYUYu+qk4owThBCPhXYSyTFiE5cpYHQwFGOLWBcC/tHygdMM47W+5J1z1v0ahk8nle9WrV2f1G5vpn5WCRH5JicEY9ckmtyR+qkQTh5Ia/kjbw7H86X8+38TFsLzmzmkMxFofALSg2zfQ==</latexit>

small �

Diffractive PDF

• Regge / forward scattering factorization

<latexit sha1_base64="Z8I8I1vM+L1mwI1OGClRDeHMjbQ="></latexit>
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Q

• hard-collinear factorization

(For singlet)
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<latexit sha1_base64="msth+iyl3dh6p2+vRBctJG6sABE=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtZNRpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwDg+6Ov</latexit>p<latexit sha1_base64="msth+iyl3dh6p2+vRBctJG6sABE=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqsuiG5ct2Ae0Q8lkMm1okhmSjFiGfoFb/QK/xp24E3/GTDsLWz0QOJxzL/fkBAln2rjuFyxtbG5t75R3nb39g8OjSvW4q+NUEdohMY9VP8CaciZpxzDDaT9RFIuA014wvcv93iNVmsXywcwS6gs8lixiBBsrtZNRpebW3QXQX+IVpAYKtEZV6AzDmKSCSkM41nrguYnxM6wMI5zOnWGqaYLJFI/pwFKJBdV+tkg6R+dWCVEUK/ukQQv190aGhdYzEdhJgc1Er3u5+K/3tDywooU6P7KqBWItoYlu/IzJJDVUkmXAKOXIxCivC4VMUWL4zBJMFLN/RGSCFSbGlurY9rz1rv6S7mXda9Qb7ata87bosQxOwRm4AB64Bk1wD1qgAwig4Bm8gFf4Bt/hB/xcjpZgsXMCVgC/fwDg+6Ov</latexit>p
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• Diffractive process have multiple ratio of mass scales that enrich the analyses

<latexit sha1_base64="mqk39WwK1RvsVHTnrUDqBu+HB/c="></latexit>
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<latexit sha1_base64="NXKEmFti6ndhYD3oU0TseGxy8jw=">AAACSnicbVDLSsNAFJ3UV62vVpduBovQVUlEqkvRjUsFq4ItYTK5aYfOJGHmRiwhv+DXuNUv8Af8DXfixmnaha1eGDj33NeZE6RSGHTdD6eytLyyulZdr21sbm3v1Bu7tybJNIcuT2Si7wNmQIoYuihQwn2qgalAwl0wupjU7x5BG5HENzhOoa/YIBaR4Awt5ddbPYQnLPfkGsIiL/PcKCYlLWhP2lUh87Hw60237ZZB/wJvBppkFld+w6n1woRnCmLkkhnz4Lkp9nOmUXAJRa2XGUgZH7EBPFgYMwWmn5dSCnpomZBGibYvRlqyvydypowZq8B2KoZDs1ibkP/WnqYH5rjQTI7Mc4FaUIjRaT8XcZohxHwqMMokxYROfKWh0MBRji1gXAv7R8qHTDOO1v2adc9b9OovuD1qe5125/q4eXY+87FK9skBaRGPnJAzckmuSJdw8kxeyCt5c96dT+fL+Z62VpzZzB6Zi8ryDyNstGQ=</latexit>

small �t

GENERAL POWER COUNTING

<latexit sha1_base64="oirn+vF0EKPrA/gRx5CiqfxLBcQ=">AAACN3icbVDLSgMxFE181vHVKq7cBIvgqsyIVDdC0Y3LCvYBnaFkMpk2NJMZkoy0DP0Yt/oFfoord+LWPzDTzsK2HggczrmXe3L8hDOlbfsDrq1vbG5tl3as3b39g8Ny5ait4lQS2iIxj2XXx4pyJmhLM81pN5EURz6nHX90n/udZyoVi8WTniTUi/BAsJARrI3UL5+4Y4ZukRtKTLLxNHN9qvG0X67aNXsGtEqcglRBgWa/Ai03iEkaUaEJx0r1HDvRXoalZoTTqeWmiiaYjPCA9gwVOKLKy2b5p+jcKAEKY2me0Gim/t3IcKTUJPLNZIT1UC17ufivN54fWNAClR9Z1PxoKaEOb7yMiSTVVJB5wDDlSMcoLxEFTFKi+cQQTCQzf0RkiE2F2lRtmfac5a5WSfuy5tRr9cerauOu6LEETsEZuAAOuAYN8ACaoAUIyMALeAVv8B1+wi/4PR9dg8XOMVgA/PkF2LesSg==</latexit>

⇠ =
x

�

<latexit sha1_base64="dUB7n7kej3C72682H4beY8Q4sGU=">AAACSHicbVDLTgIxFO3gC/GFunTTSDSuyIwx6NLoxiUmoiRASKdzgYZ2ZtLeMZDJ/IFf41a/wD/wL9wZd5aBhYA3aXLuua/T48dSGHTdT6ewsrq2vlHcLG1t7+zulfcPHk2UaA4NHslIN31mQIoQGihQQjPWwJQv4ckf3k7qT8+gjYjCBxzH0FGsH4qe4Awt1S2fthFGmO9JNQRZmuepUUxKmtG2tKsClnXLFbfq5kGXgTcDFTKLenffKbWDiCcKQuSSGdPy3Bg7KdMouISs1E4MxIwPWR9aFoZMgemkuZCMnlgmoL1I2xcizdm/EylTxoyVbzsVw4FZrE3If2uj6YE5LjCTI/OcrxYUYu+qk4owThBCPhXYSyTFiE5cpYHQwFGOLWBcC/tHygdMM47W+5J1z1v0ahk8nle9WrV2f1G5vpn5WCRH5JicEY9ckmtyR+qkQTh5Ia/kjbw7H86X8+38TFsLzmzmkMxFofALSg2zfQ==</latexit>

small �

Diffractive PDF

• Regge / forward scattering factorization

<latexit sha1_base64="Z8I8I1vM+L1mwI1OGClRDeHMjbQ="></latexit>
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• hard-collinear factorization

<latexit sha1_base64="dUB7n7kej3C72682H4beY8Q4sGU=">AAACSHicbVDLTgIxFO3gC/GFunTTSDSuyIwx6NLoxiUmoiRASKdzgYZ2ZtLeMZDJ/IFf41a/wD/wL9wZd5aBhYA3aXLuua/T48dSGHTdT6ewsrq2vlHcLG1t7+zulfcPHk2UaA4NHslIN31mQIoQGihQQjPWwJQv4ckf3k7qT8+gjYjCBxzH0FGsH4qe4Awt1S2fthFGmO9JNQRZmuepUUxKmtG2tKsClnXLFbfq5kGXgTcDFTKLenffKbWDiCcKQuSSGdPy3Bg7KdMouISs1E4MxIwPWR9aFoZMgemkuZCMnlgmoL1I2xcizdm/EylTxoyVbzsVw4FZrE3If2uj6YE5LjCTI/OcrxYUYu+qk4owThBCPhXYSyTFiE5cpYHQwFGOLWBcC/tHygdMM47W+5J1z1v0ahk8nle9WrV2f1G5vpn5WCRH5JicEY9ckmtyR+qkQTh5Ia/kjbw7H86X8+38TFsLzmzmkMxFofALSg2zfQ==</latexit>

small �
<latexit sha1_base64="NXKEmFti6ndhYD3oU0TseGxy8jw=">AAACSnicbVDLSsNAFJ3UV62vVpduBovQVUlEqkvRjUsFq4ItYTK5aYfOJGHmRiwhv+DXuNUv8Af8DXfixmnaha1eGDj33NeZE6RSGHTdD6eytLyyulZdr21sbm3v1Bu7tybJNIcuT2Si7wNmQIoYuihQwn2qgalAwl0wupjU7x5BG5HENzhOoa/YIBaR4Awt5ddbPYQnLPfkGsIiL/PcKCYlLWhP2lUh87Hw60237ZZB/wJvBppkFld+w6n1woRnCmLkkhnz4Lkp9nOmUXAJRa2XGUgZH7EBPFgYMwWmn5dSCnpomZBGibYvRlqyvydypowZq8B2KoZDs1ibkP/WnqYH5rjQTI7Mc4FaUIjRaT8XcZohxHwqMMokxYROfKWh0MBRji1gXAv7R8qHTDOO1v2adc9b9OovuD1qe5125/q4eXY+87FK9skBaRGPnJAzckmuSJdw8kxeyCt5c96dT+fL+Z62VpzZzB6Zi8ryDyNstGQ=</latexit>

small �t<latexit sha1_base64="zYNhVCgKxO9YnvCpqKx5SyEEMLc=">AAACNHicbVDLSgMxFM34rPXV1qWbYBFcSJkRqS6LblxWsA9oS8lkbtvQzIPkjrQM/RW3+gX+i+BO3PoNZqZd2NYDgcO5j3Nz3EgKjbb9YW1sbm3v7Ob28vsHh0fHhWKpqcNYcWjwUIaq7TINUgTQQIES2pEC5rsSWu74Pq23nkFpEQZPOI2g57NhIAaCMzRSv1DqIkww25Mo8GbJ5axfKNsVOwNdJ86ClMkC9X7Ryne9kMc+BMgl07rj2BH2EqZQcAmzfDfWEDE+ZkPoGBowH3QvyUxn9NwoHh2EyrwAaab+nUiYr/XUd02nz3CkV2up+G9tMjdY0jydmixrrr9yIQ5ue4kIohgh4PMDB7GkGNI0QeoJBRzl1BDGlTB/pHzEFONocs6b9JzVrNZJ86riVCvVx+ty7W6RY46ckjNyQRxyQ2rkgdRJg3AyIS/klbxZ79an9WV9z1s3rMXMCVmC9fMLiKqrsQ==</latexit>,

• Simultaneous limits

(For singlet)
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REFACTORIZATION OF DPDF
<latexit sha1_base64="mqk39WwK1RvsVHTnrUDqBu+HB/c="></latexit>
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<latexit sha1_base64="PSRiHsXQdHP2pPxwptlGUexMy48=">AAACIXicbVDLSgMxFE3qq46vVpdugkVwVWZEqhuh6MZlC/YB7VAymUwbmmSGJCOW0i9wq1/g17gTd+LPmGlnYVsPBA7n3Ms9OUHCmTau+w0LG5tb2zvFXWdv/+DwqFQ+bus4VYS2SMxj1Q2wppxJ2jLMcNpNFMUi4LQTjO8zv/NElWaxfDSThPoCDyWLGMHGSs3bQaniVt050DrxclIBORqDMnT6YUxSQaUhHGvd89zE+FOsDCOczpx+qmmCyRgPac9SiQXV/nSedIbOrRKiKFb2SYPm6t+NKRZaT0RgJwU2I73qZeK/3vPiwJIW6uzIshaIlYQmuvGnTCapoZIsAkYpRyZGWV0oZIoSwyeWYKKY/SMiI6wwMbZUx7bnrXa1TtqXVa9WrTWvKvW7vMciOAVn4AJ44BrUwQNogBYggIIX8Are4Dv8gJ/wazFagPnOCVgC/PkFiFSjfA==</latexit>=
<latexit sha1_base64="Ddo+8mx2KK/63EGRqfLkXg8gVFg="></latexit>
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• Simultaneous expansion in        and        give explicit refactorization of the diffractive pdf studied in the literature
<latexit sha1_base64="LtQxoIAatG3VfuMWkRYE4Srtr/E=">AAACOnicbVDLSsNAFJ3UV42vVjeCm8EiuCqJSHVZdOOygn1AE8JkMmmHziTpzEQsoX6NW/0Cf8StO3HrBzhps7CtBwbOnHMv997jJ4xKZVkfRmltfWNzq7xt7uzu7R9UqocdGacCkzaOWSx6PpKE0Yi0FVWM9BJBEPcZ6fqj29zvPhIhaRw9qElCXI4GEQ0pRkpLXuXYYbo4QNAZj1MUwOLrKa9Ss+rWDHCV2AWpgQItr2qYThDjlJNIYYak7NtWotwMCUUxI1PTSSVJEB6hAelrGiFOpJvNTpjCM60EMIyFfpGCM/VvR4a4lBPu60qO1FAue7n4r/c0H7CgBTIfsqj5fGlDFV67GY2SVJEIzxcMUwZVDPMcYUAFwYpNNEFYUH0jxEMkEFY6bVOnZy9ntUo6F3W7UW/cX9aaN0WOZXACTsE5sMEVaII70AJtgMEzeAGv4M14Nz6NL+N7Xloyip4jsADj5xcLQq1b</latexit>

� �t

<latexit sha1_base64="OlYtWglQThV6zsko4yABGj0PyFA="></latexit>

fD
/p / 1

8⇡2
|�p(t)|2 ⇠�2↵(t)fa/P (⇣/⇠, t, µ)

<latexit sha1_base64="eSl6qU7cYVXmTFg8XJKCq3maGsk=">AAACQXicbVDLSgNBEJz1bXxFPXpwMAh6MOyKqMegFz0IikYFE8LsbCcZMjO7zPRKwpKjX+NVv8Cv8BO8iVcvTh4HEy1oKKq66e4KEyks+v67NzE5NT0zOzefW1hcWl7Jr67d2jg1HMo8lrG5D5kFKTSUUaCE+8QAU6GEu7B12vPvHsFYEesb7CRQVayhRV1whk6q5TcrCG3Mds51A6Rieu+aNyUITS/iCORut5Yv+EW/D/qXBENSIENc1la9XCWKeapAI5fM2ofAT7CaMYOCS+jmKqmFhPEWa8CDo5opsNWs/0mXbjslovXYuNJI++rviYwpazsqdJ2KYdOOez3xX689WDCiRba3ZFQL1diFWD+uZkInKYLmgwPrqaQY016cNBIGOMqOI4wb4X6kvMkM4+hCz7n0gvGs/pLb/WJwWDy8OiiUToY5zpENskV2SECOSImckUtSJpw8kWfyQl69N+/D+/S+Bq0T3nBmnYzA+/4B1/ewNQ==</latexit>

(Ingelman-Schlein Model)

<latexit sha1_base64="mqv+lrMcNxFDKv3qIkmO1IkVMKI="></latexit>

fD
/p / S

cs(⇣, Q/�, {⌧i,?}, t)⌦? B(Qz, {⌧i,?}, t)
<latexit sha1_base64="YeTORR1BIZTsSLfFjOyUpWN/2YU="></latexit>

(E↵ective Field Theory Method)

“Unfortunately, Regge theory in the form used by Ingelman and Schlein has not been 
derived from QCD, and indeed is probably false” Collins `97, `01
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RATIO OF STRUCTURE FUNCTIONS
<latexit sha1_base64="EsAxErjTU9b+BZVm/8vj0Dn7va4="></latexit>

Fi(x,Q2,�, t)

F2(x,Q2,�, t)
|LO =

Si(x,Q2,�, t)

S2(x,Q2,�, t)
|LO ⌘ Ŝi

✓
�,

p
�t

Q

◆

•  is suppressed in  relative to ̂S4 λt
̂S2, ̂S3, ̂SL

•Each of  these combinations must be positive

Comes from the fact that the cross-section matrix of  various helicity  
states of  virtual photon and proton must be positive-definite.

•Convolution turns into a product form  
for the single glauber case (say singlet photon)
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RATIO OF STRUCTURE FUNCTIONS
<latexit sha1_base64="EsAxErjTU9b+BZVm/8vj0Dn7va4="></latexit>

Fi(x,Q2,�, t)

F2(x,Q2,�, t)
|LO =

Si(x,Q2,�, t)

S2(x,Q2,�, t)
|LO ⌘ Ŝi

✓
�,

p
�t

Q

◆

•With the larger coefficients for  relative to ,  
we have a great opportunity to measure new  
structure function!

F3 FL•Concrete perturbative predictions for the  
diffraction!
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NON-SINGLET BACKGROUND

•Sudakov suppression for the quasi-diffractive process

<latexit sha1_base64="OAig+YUHHWXpKIZqMTyLO8LDxf8=">AAACN3icbVDLSgMxFM3UV62vVnHlJlgEN5aZItWNUHShywr2AZ1SMmnahiYzY3JHLMN8jFv9Aj/FlTtx6x+YtrOwrQcCh3Pu5Z4cLxRcg21/WJmV1bX1jexmbmt7Z3cvX9hv6CBSlNVpIALV8ohmgvusDhwEa4WKEekJ1vRGNxO/+cSU5oH/AOOQdSQZ+LzPKQEjdfOHrn5UEJ9BclW2satkfMsaSTdftEv2FHiZOCkpohS1bsHKub2ARpL5QAXRuu3YIXRiooBTwZKcG2kWEjoiA9Y21CeS6U48zZ/gE6P0cD9Q5vmAp+rfjZhIrcfSM5OSwFAvehPxX+95dmBO6+nJkXnNkwsJoX/ZibkfRsB8OgvYjwSGAE9KxD2uGAUxNoRQxc0fMR0SRSiYqnOmPWexq2XSKJecSqlyf16sXqc9ZtEROkanyEEXqIruUA3VEUUxekGv6M16tz6tL+t7Npqx0p0DNAfr5xc25Kvr</latexit>p
�t = 20GeV

<latexit sha1_base64="6SPdLhpqML9QQlkCFRIa6lnrFBQ=">AAACNnicbVDLTgIxFO34RHyBunPTSEzcSGaMohsTogtdYiKPhCGkUwo0tDNje8eIk/kXt/oF/oobd8atn2AHWAh4kiYn59ybe3q8UHANtv1hLSwuLa+sZtay6xubW9u5/E5NB5GirEoDEaiGRzQT3GdV4CBYI1SMSE+wuje4Tv36I1OaB/49DEPWkqTn8y6nBIzUzu25+kFBfAzJ5Rl2lYxvWC1p5wp20R4BzxNnQgpogko7b2XdTkAjyXyggmjddOwQWjFRwKlgSdaNNAsJHZAeaxrqE8l0Kx7FT/ChUTq4GyjzfMAj9e9GTKTWQ+mZSUmgr2e9VPzXexofmNI6Oj0yrXlyJiF0L1ox98MImE/HAbuRwBDgtEPc4YpREENDCFXc/BHTPlGEgmk6a9pzZruaJ7WTolMqlu5OC+WrSY8ZtI8O0BFy0Dkqo1tUQVVE0TN6Qa/ozXq3Pq0v63s8umBNdnbRFKyfX713q7Q=</latexit>p
�t = 5GeV
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NEW HADRON STRUCTURE ?

<latexit sha1_base64="kMAR5VYXF+/T0KNmy7HY/3gRDPQ=">AAACJ3icbVDLSgMxFM3UVx1frS7dBIvgqsyIVJdFNy4r2Ae0Q8lkMm1oHkOSEcvQj3CrX+DXuBNd+idm2lnY1guBwzn3ck5OmDCqjed9O6WNza3tnfKuu7d/cHhUqR53tEwVJm0smVS9EGnCqCBtQw0jvUQRxENGuuHkLte7T0RpKsWjmSYk4GgkaEwxMpbqDqShnOhhpebVvfnAdeAXoAaKaQ2rjjuIJE45EQYzpHXf9xITZEgZihmZuYNUkwThCRqRvoUCWZcgm+edwXPLRDCWyj5h4Jz9e5EhrvWUh3aTIzPWq1pO/qs9LwyWuEjnJstcyFcSmvgmyKhIUkMEXgSMUwaNhHlpMKKKYMOmFiCsqP0jxGOkEDa2Wte25692tQ46l3W/UW88XNWat0WPZXAKzsAF8ME1aIJ70AJtgMEEvIBX8Oa8Ox/Op/O1WC05xc0JWBrn5xccB6Zo</latexit>⌦ <latexit sha1_base64="kMAR5VYXF+/T0KNmy7HY/3gRDPQ=">AAACJ3icbVDLSgMxFM3UVx1frS7dBIvgqsyIVJdFNy4r2Ae0Q8lkMm1oHkOSEcvQj3CrX+DXuBNd+idm2lnY1guBwzn3ck5OmDCqjed9O6WNza3tnfKuu7d/cHhUqR53tEwVJm0smVS9EGnCqCBtQw0jvUQRxENGuuHkLte7T0RpKsWjmSYk4GgkaEwxMpbqDqShnOhhpebVvfnAdeAXoAaKaQ2rjjuIJE45EQYzpHXf9xITZEgZihmZuYNUkwThCRqRvoUCWZcgm+edwXPLRDCWyj5h4Jz9e5EhrvWUh3aTIzPWq1pO/qs9LwyWuEjnJstcyFcSmvgmyKhIUkMEXgSMUwaNhHlpMKKKYMOmFiCsqP0jxGOkEDa2Wte25692tQ46l3W/UW88XNWat0WPZXAKzsAF8ME1aIJ70AJtgMEEvIBX8Oa8Ox/Op/O1WC05xc0JWBrn5xccB6Zo</latexit>⌦
<latexit sha1_base64="kMAR5VYXF+/T0KNmy7HY/3gRDPQ=">AAACJ3icbVDLSgMxFM3UVx1frS7dBIvgqsyIVJdFNy4r2Ae0Q8lkMm1oHkOSEcvQj3CrX+DXuBNd+idm2lnY1guBwzn3ck5OmDCqjed9O6WNza3tnfKuu7d/cHhUqR53tEwVJm0smVS9EGnCqCBtQw0jvUQRxENGuuHkLte7T0RpKsWjmSYk4GgkaEwxMpbqDqShnOhhpebVvfnAdeAXoAaKaQ2rjjuIJE45EQYzpHXf9xITZEgZihmZuYNUkwThCRqRvoUCWZcgm+edwXPLRDCWyj5h4Jz9e5EhrvWUh3aTIzPWq1pO/qs9LwyWuEjnJstcyFcSmvgmyKhIUkMEXgSMUwaNhHlpMKKKYMOmFiCsqP0jxGOkEDa2Wte25692tQ46l3W/UW88XNWat0WPZXAKzsAF8ME1aIJ70AJtgMEEvIBX8Oa8Ox/Op/O1WC05xc0JWBrn5xccB6Zo</latexit>⌦

<latexit sha1_base64="kMAR5VYXF+/T0KNmy7HY/3gRDPQ=">AAACJ3icbVDLSgMxFM3UVx1frS7dBIvgqsyIVJdFNy4r2Ae0Q8lkMm1oHkOSEcvQj3CrX+DXuBNd+idm2lnY1guBwzn3ck5OmDCqjed9O6WNza3tnfKuu7d/cHhUqR53tEwVJm0smVS9EGnCqCBtQw0jvUQRxENGuuHkLte7T0RpKsWjmSYk4GgkaEwxMpbqDqShnOhhpebVvfnAdeAXoAaKaQ2rjjuIJE45EQYzpHXf9xITZEgZihmZuYNUkwThCRqRvoUCWZcgm+edwXPLRDCWyj5h4Jz9e5EhrvWUh3aTIzPWq1pO/qs9LwyWuEjnJstcyFcSmvgmyKhIUkMEXgSMUwaNhHlpMKKKYMOmFiCsqP0jxGOkEDa2Wte25692tQ46l3W/UW88XNWat0WPZXAKzsAF8ME1aIJ70AJtgMEEvIBX8Oa8Ox/Op/O1WC05xc0JWBrn5xccB6Zo</latexit>

⌦

BeamBeam

•Look at the beam function at the amplitude level

•Glauber interactions are instantaneous in time and longitudinal coordinate. 
•The collapse gives the same matrix element as GPD when glaubers attach to the same fermion line
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CONCLUSION

OUTLOOK

• Carried out power-counting analyses for different hierarchy of scales present for diffraction 

• Achieved factorization using Glauber SCET for diffractive processes for both singlet diffraction 
and non-singlet background 

• Carried out simultaneous expansion in  and  in order to factorize the diffractive PDF and  
identify the usual hard matching coefficients from the soft-functions 

• Explicit predictions of the single glauber level soft functions 
and of the Sudakov suppression from the nonsinglet background

λ λt

• Higher order and resummation
• Connection to saturation 

• Analysis of the beam-functions


