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Exclusive dijet production at small-x
Kinematic Constraints

Look also at Heikki’s talk at Temple meeting: https://indico.bnl.gov/event/7449/contributions/35851/
For more details look slides at https://indico.bnl.gov/event/8534/contributions/37652/
Diffractive dijet production in impact parameter dependent saturation models. FS, B. Schenke. Phys. Rev. D 100, 034007 (2019) 

Diffractive dijet production and Wigner distributions from the color glass condensate. H. Mäntysaari, N. Mueller, B. Schenke. Phys. Rev. D 99, 074004 (2019)
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<latexit sha1_base64="dxHKT9PQi4DtiBWEVJsppBC10IY="></latexit>

�? = p1,? + p2,?
<latexit sha1_base64="cHr9OKmr/Dp0kcjnDLaeYrkYtPY="></latexit>

2P?
<latexit sha1_base64="o5Wag/mkbMB+ZRJwCeqTx9mFFHY=">AAACQ3icbVDLSgMxFM34dnxVRTdugkVwVWaqoEvRjcsKVoW2lEzmVoOZJCR3pGXsz7jV3/Aj/AZ34lYwrV3Y6oWQwzn3eRIjhcMoegumpmdm5+YXFsOl5ZXVtdL6xpXTueVQ51pqe5MwB1IoqKNACTfGAssSCdfJ/dlAv34A64RWl9gz0MrYrRIdwRl6ql3artJmomXqepn/ilq7acCafrtUjirRMOhfEI9AmYyi1l4Ptpqp5nkGCrlkzjXiyGCrYBYFl9APm7kDw/g9u4WGh4pl4FrF8IA+3fNMSjva+qeQDtnfFQXL3GBDn5kxvHOT2oD8T2vk2DluFUKZHEHxn0GdXFLUdOAGTYUFjrLnAeNW+F0pv2OWcfSejU0Z9jbAxy4purkSXKcwwUrsomX9MAy9kfGkbX/BVbUSH1SqF4flk9ORpQtkh+ySfRKTI3JCzkmN1Aknj+SJPJOX4DV4Dz6Cz5/UqWBUs0nGIvj6Bnr8sQc=</latexit>

�?
<latexit sha1_base64="Q5MJ1xDAeNU96dDyIlTArT/CTvg="></latexit>

p1,?
<latexit sha1_base64="FrPL8E5NhaioPSPujGySI9ZE05c=">AAACRXicbVDLSgMxFM34dnxVRRDcDBbBhZQZFXQpunGpYB/QlpLJ3LbBTBKSO2IZ6te41d/wG/wId+JW08fCVi+EHM65zxNrwS2G4bs3Mzs3v7C4tOyvrK6tbxQ2typWZYZBmSmhTC2mFgSXUEaOAmraAE1jAdX4/mqgVx/AWK7kHfY0NFPakbzNGUVHtQq7jViJxPZS9+W638qjo4YG41ChGJbCYQR/QTQGRTKOm9amt9NIFMtSkMgEtbYehRqbOTXImYC+38gsaMruaQfqDkqagm3mwxP6wYFjkqCtjHsSgyH7uyKnqR1s6TJTil07rQ3I/7R6hu3zZs6lzhAkGw1qZyJAFQz8CBJugKHoOUCZ4W7XgHWpoQydaxNThr01sIlL8sdMcqYSmGIFPqKhfd/3nZHRtG1/QeW4FJ2Ujm9PixeXY0uXyB7ZJ4ckImfkglyTG1ImjDyRZ/JCXr0378P79L5GqTPeuGabTIT3/QPoyrI+</latexit>

p2,?
<latexit sha1_base64="AQUDd9uIlR6x2d1MiPXrbmm9BUU=">AAACRXicbVDLSgMxFM34dny1iiC4GSyCCykzVdBl0Y1LBWsLbSmZzK0GM0lI7kjLUL/Grf6G3+BHuBO3mtYubPVCyOGc+zyxFtxiGL55M7Nz8wuLS8v+yura+kahuHljVWYY1JgSyjRiakFwCTXkKKChDdA0FlCP78+Hev0BjOVKXmNfQzult5J3OaPoqE5hpxUrkdh+6r5cDzp55bClwThUKIXlcBTBXxCNQYmM47JT9LZbiWJZChKZoNY2o1BjO6cGORMw8FuZBU3ZPb2FpoOSpmDb+eiEQbDvmCToKuOexGDE/q7IaWqHW7rMlOKdndaG5H9aM8PuaTvnUmcIkv0M6mYiQBUM/QgSboCh6DtAmeFu14DdUUMZOtcmpox6a2ATl+S9THKmEphiBfbQ0IHv+87IaNq2v+CmUo6OypWr41L1bGzpEtkle+SAROSEVMkFuSQ1wsgjeSLP5MV79d69D+/zJ3XGG9dskYnwvr4B6pmyPw==</latexit>

*our results are at partonic level 
Need to include jet fragmentation (e.g. Pythia)

Observable: sizable angular modulations in the angle 
between        and        probing color charge correlations, 
Wigner distribution, proton/nucleus color charge gradients.

P?
<latexit sha1_base64="aVEg8kufL9Cj97szwxla48tEcOo=">AAACQXicbVDLSgMxFM34dnzV18rNYBFclRkVdCm6cVnBPqAtJZO5bYOZJCR3xDr0X9zqb/gVfoI7cevGtHZhWy+EHM65N/fkxFpwi2H47s3NLywuLa+s+mvrG5tbhe2dqlWZYVBhSihTj6kFwSVUkKOAujZA01hALb6/Huq1BzCWK3mHfQ2tlHYl73BG0VHtwl4zViKx/dRdeXnQbmowul0ohqVwVMEsiMagSMZVbm97+81EsSwFiUxQaxtRqLGVU4OcCRj4zcyCpuyedqHhoKQp2FY+sj8IjhyTBB1l3JEYjNi/EzlN7dCh60wp9uy0NiT/0xoZdi5aOZc6Q5Dsd1EnEwGqYJhFkHADDEXfAcoMd14D1qOGMnSJTWwZva2BTfwkf8wkZyqBKVbgIxo68H3fBRlNxzYLqiel6LR0cntWvLwaR7pCDsghOSYROSeX5IaUSYUw8kSeyQt59d68D+/T+/ptnfPGM7tkorzvH5fjsKE=</latexit>

�?
<latexit sha1_base64="Q5MJ1xDAeNU96dDyIlTArT/CTvg="></latexit>

|P?| ⇠ 4� 6 GeV
<latexit sha1_base64="QLTepSceKsmbFISFfwQv0uPqA5I="></latexit>

|�?| ⇠ 0.1� 1 GeV
<latexit sha1_base64="TJG7DHggBhjqEFVlHKhHD9z1Aiw="></latexit>



We choose two different values of proton/nucleon energy       :                 (left)  and                 (right).100 GeV
<latexit sha1_base64="sbHofYxLdjS1rQBwx7JvYOXYqUw=">AAACPnicbVDLSgMxFM3UVx1freLKTbAIrspMFXRZdKHLCvYBbSmZ9LYGM5khuaMtQz/Frf6Gv+EPuBO3Lk0fC9t6IHA493VyglgKg5734WRWVtfWN7Kb7tb2zu5eLr9fM1GiOVR5JCPdCJgBKRRUUaCERqyBhYGEevB4Pa7Xn0AbEal7HMbQDllfiZ7gDK3UyeVbIcMHHaa+57XoDdRGnVzBK3oT0GXiz0iBzFDp5J3DVjfiSQgKuWTGNH0vxnbKNAouYeS2EgMx44+sD01LFQvBtNOJ9xE9sUqX9iJtn0I6Uf9OpCw0ZhgGtnPs1CzWxuJ/tWaCvct2KlScICg+PdRLJMWIjoOgXaGBoxxawrgW1ivlD0wzjjauuSuT3THwuZ+kg0QJHnVhQZU4QM1GruvaIP3F2JZJrVT0z4qlu/NC+WoWaZYckWNySnxyQcrkllRIlXDyTF7IK3lz3p1P58v5nrZmnNnMAZmD8/MLzhuuIg==</latexit>

250 GeV
<latexit sha1_base64="WdCS7HxSyzgvk6L6MTvLaGqdJqA=">AAACPnicbVDLTgIxFO3ge3yBxpWbRmLiisygRpdGF7rURMAECOmUCzR0OpP2jkImfIpb/Q1/wx9wZ9y6tIwsBDxJk5NzX6cniKUw6HnvTm5hcWl5ZXXNXd/Y3NrOF3aqJko0hwqPZKQfAmZACgUVFCjhIdbAwkBCLehfjeu1R9BGROoehzE0Q9ZVoiM4Qyu18oVGyLCnw7R86jXoNVRHrXzRK3kZ6DzxJ6RIJrhtFZy9RjviSQgKuWTG1H0vxmbKNAouYeQ2EgMx433WhbqlioVgmmnmfUQPrdKmnUjbp5Bm6t+JlIXGDMPAdo6dmtnaWPyvVk+wc95MhYoTBMV/D3USSTGi4yBoW2jgKIeWMK6F9Up5j2nG0cY1dSXbHQOf+kk6SJTgURtmVIkD1Gzkuq4N0p+NbZ5UyyX/uFS+OyleXE4iXSX75IAcEZ+ckQtyQ25JhXDyRJ7JC3l13pwP59P5+m3NOZOZXTIF5/sH2PauKA==</latexit>

Ep
<latexit sha1_base64="lgtFKP5jXDhRMCgu8OVJoWpKTAk=">AAACN3icbVDLSgMxFM34rOOrVVy5GSyCqzJTBV0WRXBZwT6gLSWT3rahmUxI7kjL0N9wq7/hp7hyJ279A9PHwrYeCBzOfZ2cUAlu0Pc/nLX1jc2t7cyOu7u3f3CYzR1VTZxoBhUWi1jXQ2pAcAkV5CigrjTQKBRQCwd3k3rtGbThsXzCkYJWRHuSdzmjaKVmM6LY11F631bjdjbvF/wpvFUSzEmezFFu55yTZidmSQQSmaDGNAJfYSulGjkTMHabiQFF2YD2oGGppBGYVjo1PfbOrdLxurG2T6I3Vf9OpDQyZhSFtnNi0izXJuJ/tUaC3ZtWyqVKECSbHeomwsPYmyTgdbgGhmJkCWWaW68e61NNGdqcFq5MdytgCz9Jh4nkLO7AkipwiJqOXde1QQbLsa2SarEQXBaKj1f50u080gw5JWfkggTkmpTIAymTCmFEkRfySt6cd+fT+XK+Z61rznzmmCzA+fkFvUGsxA==</latexit>

Solid line shows the value of      probed kinematics as a function of     for fixed                           . 
The shaded region show the allowed rapidity window.

xg
<latexit sha1_base64="a7S3RvDgb3AYLNbJItY62Tiqb+E="></latexit>

⌘
<latexit sha1_base64="9VAydq/9Ey2kBGbrimlf9sYIiHs="></latexit>

|p1,?| = |p2,?|
<latexit sha1_base64="1pYsu1JF7NKh+q20tPjnOWpaC8M="></latexit>

The phase space of our jets is restricted by the requirement xg < 10�2
<latexit sha1_base64="34IbCMY2mrhg8DlZhm8CLJa1hww="></latexit>

Dashed horizontal line is reference for xg = 10�2
<latexit sha1_base64="a8j7wZXPQ3vDgQ5DasVnkSyN1V4="></latexit>

Convention:             for jets propagating in 
electron beam direction

⌘ > 0
<latexit sha1_base64="XpATKL7yB8hdbO0XRnHHJsBlvj4=">AAACPHicbVBNSwJBGJ61L9s+1KJTlyUJOsmuBXUKIYKOBvkBKjI7vurg7Owy824oi7+ka/2N/kf3btG1c7PqIbUHBh6e9+uZx48E1+i6H1ZmY3Nreye7a+/tHxzm8oWjug5jxaDGQhGqpk81CC6hhhwFNCMFNPAFNPzRXVpvPIPSPJRPOImgE9CB5H3OKBqpm8+1A4pDFSRtQHrrTrv5oltyZ3DWibcgRbJAtVuwTtq9kMUBSGSCat3y3Ag7CVXImYCp3Y41RJSN6ABahkoagO4kM+dT59woPacfKvMkOjP170RCA60ngW86U596tZaK/9VaMfZvOgmXUYwg2fxQPxYOhk4ag9PjChiKiSGUKW68OmxIFWVowlq6MtsdAVv6STKOJWdhD1ZUgWNUdGrbtgnSW41tndTLJe+yVH68KlbuF5FmySk5IxfEI9ekQh5IldQIIzF5Ia/kzXq3Pq0v63vemrEWM8dkCdbPL2lprgY=</latexit>
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Constraints on the (pseudo-)rapidity of jets



Phase space in  (p?, ⌘)
<latexit sha1_base64="BI51B+yUESUCI+Yzcy730VmNagE="></latexit>

Convention:             for jets propagating in 
electron beam direction

⌘ > 0
<latexit sha1_base64="XpATKL7yB8hdbO0XRnHHJsBlvj4=">AAACPHicbVBNSwJBGJ61L9s+1KJTlyUJOsmuBXUKIYKOBvkBKjI7vurg7Owy824oi7+ka/2N/kf3btG1c7PqIbUHBh6e9+uZx48E1+i6H1ZmY3Nreye7a+/tHxzm8oWjug5jxaDGQhGqpk81CC6hhhwFNCMFNPAFNPzRXVpvPIPSPJRPOImgE9CB5H3OKBqpm8+1A4pDFSRtQHrrTrv5oltyZ3DWibcgRbJAtVuwTtq9kMUBSGSCat3y3Ag7CVXImYCp3Y41RJSN6ABahkoagO4kM+dT59woPacfKvMkOjP170RCA60ngW86U596tZaK/9VaMfZvOgmXUYwg2fxQPxYOhk4ag9PjChiKiSGUKW68OmxIFWVowlq6MtsdAVv6STKOJWdhD1ZUgWNUdGrbtgnSW41tndTLJe+yVH68KlbuF5FmySk5IxfEI9ekQh5IldQIIzF5Ia/kzXq3Pq0v63vemrEWM8dkCdbPL2lprgY=</latexit>

The shaded region is the allowed phase space that satisfies                   . xg < 10�2
<latexit sha1_base64="9aVd0o8w8SqtCnY6cl5Ed8F0rM4="></latexit>

The phase space of our jets is restricted by the requirement xg < 10�2
<latexit sha1_base64="34IbCMY2mrhg8DlZhm8CLJa1hww="></latexit>

For inelasticity                  one can access jets with                                for                         in a window of               

3

yinel ⇠ 1
<latexit sha1_base64="+eEeMfWwGxMbz+BvWbX8JSolmdg="></latexit>

|p?| ⇠ 4� 6 GeV
<latexit sha1_base64="59RMwwvidxy4OhnFWcHUAmiAA3E="></latexit>

|p?| ⇠ 3� 4 GeV
<latexit sha1_base64="66cHHC/WMAdMG7zTMoF1kZFNWw0="></latexit>

Ep = 250 GeV
<latexit sha1_base64="Hr9946jpZK/01UTh/dsoSi3MdNw="></latexit>

Ep = 100 GeV
<latexit sha1_base64="Lf9Sb/hIWBOR6UG56AgbvCdIJVM="></latexit>

for
4⌘ ⇠ 1� 2

<latexit sha1_base64="GIrFK91+NbrDPhJC5BCTiYkNifc="></latexit>

Constraints on the (pseudo-)rapidity of jets
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