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AZIMUTHAL 
DECORRELATION I

• V+jet at pp collisions


• Leading partonic: planar


• Soft/Collinear emissions: 


• Large logarithms

‣ Resum using SCET

<latexit sha1_base64="Qo4KCnAEryCjFjuoV9CMDAKulRk=">AAAB/nicdVDLSgNBEJyNrxhfUfGkyGAQPIVNfN+CXjwmYBIhu4TZ2U4yZHZ2nZkNhCXgxQ/x4kERr/kOb36DP+EkUfBZ0FBUddPd5UWcKW3br1Zqanpmdi49n1lYXFpeya6u1VQYSwpVGvJQXnlEAWcCqpppDleRBBJ4HOpe93zk13sgFQvFpe5H4AakLViLUaKN1MxuOD5wTbDTIzLqMOwIuMZ2M5uz8/vFw4NTG/8mhbw9Rq60Nay83W4Py83si+OHNA5AaMqJUo2CHWk3IVIzymGQcWIFEaFd0oaGoYIEoNxkfP4A7xrFx61QmhIaj9WvEwkJlOoHnukMiO6on95I/MtrxLp14iZMRLEGQSeLWjHHOsSjLLDPJFDN+4YQKpm5FdMOkYRqk1jGhPD5Kf6f1Ir5wlG+WDFpnKEJ0mgT7aA9VEDHqIQuUBlVEUUJukMP6NG6se6tJ+t50pqyPmbW0TdYw3eG65js</latexit>

�' 6= 0

<latexit sha1_base64="ORDy8b8reiDzaouER5DHs7Vmops=">AAACCnicdVC7TgJBFJ3FF+ILtbQZISZUZMEH2hFtLDGRR8ICuTsMMGF2djMzS0I21Db+gd9gY6Extja2dkY/xgE08XmSm5ycc2/uvccNOFPatl+s2Mzs3PxCfDGxtLyyupZc36goP5SElonPfVlzQVHOBC1rpjmtBZKC53JadfsnY786oFIxX5zrYUAbHnQF6zAC2kit5LYDPOhBSzUFdrhoRnkxctqUa8DOAGTQY61k2s7u5vf3jmz8m+Sy9gTpYirz9lp4uiq1ks9O2yehR4UmHJSq5+xANyKQmhFORwknVDQA0ocurRsqwKOqEU1eGeEdo7Rxx5emhMYT9etEBJ5SQ881nR7onvrpjcW/vHqoO4eNiIkg1FSQ6aJOyLH28TgX3GaSEs2HhgCRzNyKSQ8kEG3SS5gQPj/F/5NKPps7yObPTBrHaIo42kIplEE5VEBFdIpKqIwIukDX6BbdWZfWjXVvPUxbY9bHzCb6BuvxHfEOntE=</latexit>

↵n
s ln2n �'



SOFT-COLLINEAR EFFECTIVE THEORY

• Dominant contributions from select phase space regions


• Represent them by dedicated fields


• Power counting of EFT        large logarithm argument<latexit sha1_base64="3dbfNiHf7Bx+24e4qtjMmRj+9/s=">AAAB+HicdVDLSgNBEJz17frIqkcvg0HwtMwu6uYiil48eFAwD0hCmJ3MJkNmH8z0KjH4JV4EFfHqT3j3Iv6Nk0RBRQsaiqpuurvCTAoNhLxbE5NT0zOzc/P2wuLScsFZWa3oNFeMl1kqU1ULqeZSJLwMAiSvZYrTOJS8GvaOhn71gist0uQc+hlvxrSTiEgwCkZqOYXGCY9AiU4XqFLpZcspEncnCPxSgIlLfJ8E2yNCvMDHnktGKO6/2HvZ3Zt92nJeG+2U5TFPgEmqdd0jGTQHVIFgkl/bjVzzjLIe7fC6oQmNuW4ORodf402jtHGUKlMJ4JH6fWJAY637cWg6Ywpd/dsbin959RyiUnMgkiwHnrDxoiiXGFI8TAG3heIMZN8QypQwt2LWpYoyMFnZJoSvT/H/pOK73q7rn5HiwSEaYw6tow20hTwUoAN0jE5RGTGUoxt0jx6sK+vWerSexq0T1ufMGvoB6/kD9euW9A==</latexit>,
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<latexit sha1_base64="xmr5/gFbAjVTkSrqzvOP0P6doa0=">AAAB+nicbVDLSsNAFJ3UV62vVJduhhahUi1JF+qy6MZlBfuAJoTJdNIOnUzCzEQJsX/h1o0LRdz6Je76N04fC209cOFwzr3ce48fMyqVZU2M3Nr6xuZWfruws7u3f2AWD9sySgQmLRyxSHR9JAmjnLQUVYx0Y0FQ6DPS8Uc3U7/zQISkEb9XaUzcEA04DShGSkueWayMvOrZyDvX5cRExKeeWbZq1gxwldgLUm6UnOrzpJE2PfPb6Uc4CQlXmCEpe7YVKzdDQlHMyLjgJJLECI/QgPQ05Sgk0s1mp4/hiVb6MIiELq7gTP09kaFQyjT0dWeI1FAue1PxP6+XqODKzSiPE0U4ni8KEgZVBKc5wD4VBCuWaoKwoPpWiIdIIKx0WgUdgr388ipp12v2Ra1+p9O4BnPkwTEogQqwwSVogFvQBC2AwSN4AW/g3XgyXo0P43PemjMWM0fgD4yvH36Mldk=</latexit>

(k+, k�, k?)

<latexit sha1_base64="gyh9HLrRPlgHCpHJcb2fzduCQYY=">AAACDXicbVC7TsMwFHXKq5RXgJHFakEqAlVJB2CsYGFsJfqQmlA5jtNaOE5kO5WiqD/AwsKHsDCAECs7W/8G9zFAy5GudHTOvbr3Hi9mVCrLGhu5ldW19Y38ZmFre2d3z9w/aMkoEZg0ccQi0fGQJIxy0lRUMdKJBUGhx0jbe7iZ+O0hEZJG/E6lMXFD1Oc0oBgpLfXM40bZPnd8whSCzhCJeEDvqwvCac8sWRVrCrhM7Dkp1YrO2fO4ltZ75rfjRzgJCVeYISm7thUrN0NCUczIqOAkksQIP6A+6WrKUUikm02/GcETrfgwiIQuruBU/T2RoVDKNPR0Z4jUQC56E/E/r5uo4MrNKI8TRTieLQoSBlUEJ9FAnwqCFUs1QVhQfSvEAyQQVjrAgg7BXnx5mbSqFfuiUm3oNK7BDHlwBIqgDGxwCWrgFtRBE2DwCF7AG3g3noxX48P4nLXmjPnMIfgD4+sHu8mduA==</latexit>

Q(1, �'2, �')

<latexit sha1_base64="k5DyF9fchIkaY6BAJsDK+ebQ6lQ=">AAACGHicfVDLSsNAFJ34rPUVdelmaBEqSk26UJdFNy5bsA9oQplMJu3QySTMTAoh9C9046+4caGI2+76N04fC23FAxfOnHMvc+/xYkalsqyJsba+sbm1ndvJ7+7tHxyaR8dNGSUCkwaOWCTaHpKEUU4aiipG2rEgKPQYaXmD+6nfGhIhacQfVRoTN0Q9TgOKkdJS17yqlxyfMIWgM0Qi7tPLf5/nXbNola0Z4CqxF6RYLTgXT5NqWuuaY8ePcBISrjBDUnZsK1ZuhoSimJFR3kkkiREeoB7paMpRSKSbzQ4bwTOt+DCIhC6u4Ez9OZGhUMo09HRniFRfLntT8S+vk6jg1s0ojxNFOJ5/FCQMqghOU4I+FQQrlmqCsKB6V4j7SCCsdJZ5HYK9fPIqaVbK9nW5Utdp3IE5cuAUFEAJ2OAGVMEDqIEGwOAZvIJ38GG8GG/Gp/E1b10zFjMn4BeM8TcfA6LR</latexit>

Q(�', �', �')
<latexit sha1_base64="lCD/n99B+mc6HS2cjEtyOfJz5+s=">AAACDXicbVDLTsJAFJ3iC/FVdelmAppgJKRloS6JblxCIo+EVjKdTmHCdNrMTElIww+4ceOHuHGhMW7du+NvHMCFgCe5yck59+bee7yYUaksa2Jk1tY3Nrey27md3b39A/PwqCmjRGDSwBGLRNtDkjDKSUNRxUg7FgSFHiMtb3A79VtDIiSN+L0axcQNUY/TgGKktNQ1T+tFxydMIegMkYj79KFSskuL0nnXLFhlawa4SuxfUqjmnYvnSXVU65rfjh/hJCRcYYak7NhWrNwUCUUxI+Ock0gSIzxAPdLRlKOQSDedfTOGZ1rxYRAJXVzBmfp3IkWhlKPQ050hUn257E3F/7xOooJrN6U8ThTheL4oSBhUEZxGA30qCFZspAnCgupbIe4jgbDSAeZ0CPbyy6ukWSnbl+VKXadxA+bIghOQB0VggytQBXegBhoAg0fwAt7Au/FkvBofxue8NWP8zhyDBRhfP8Hsnbg=</latexit>

Q(�'2, 1, �')

<latexit sha1_base64="m7j8aFdBr8UaJcOVNavRIar4C7g=">AAACD3icbVDLSsNAFJ3UV62vqEs3Q4tSUUrShbosuhFXLdgHNDFMJpN26OTBzKQQQv/AjeCXuHGhiFu37vo3Th8LbT1w4XDOvdx7jxszKqRhjLXcyura+kZ+s7C1vbO7p+8ftESUcEyaOGIR77hIEEZD0pRUMtKJOUGBy0jbHdxM/PaQcEGj8F6mMbED1AupTzGSSnL0k0bZPLc8wiSC1hDxuE8fqgvCqXPn6CWjYkwBl4k5J6Va0Tp7HtfSuqN/W16Ek4CEEjMkRNc0YmlniEuKGRkVrESQGOEB6pGuoiEKiLCz6T8jeKwUD/oRVxVKOFV/T2QoECINXNUZINkXi95E/M/rJtK/sjMaxokkIZ4t8hMGZQQn4UCPcoIlSxVBmFN1K8R9xBGWKsKCCsFcfHmZtKoV86JSbag0rsEMeXAEiqAMTHAJauAW1EETYPAIXsAbeNeetFftQ/uctea0+cwh+APt6wcgJJ51</latexit>

Q(1, �'2, �')J

Soft:

Beam:
Beam:

Jet:

Azimuthal 

decorrelation:

[Bauer, Fleming, Pirjol, Stewart, Rothstein, ’01/’02]

[Beneke, Chapovsky, Diehl, Feldmann, ’02]



SOFT-COLLINEAR EFFECTIVE THEORY
• Crucial advantage: EFT modes decouple


• Only effective operator joins them

• Resummation via RG equations

<latexit sha1_base64="6v1T3GmegxnyogP2Cujj+I+bnA8="></latexit>

O ⇠ C± · Ba,± (�̄J ��b)±
<latexit sha1_base64="53SS2tBYdiaPPOBD5wtVL5sYWwE="></latexit>

Bn,± ⇠ Yn(W
†
nDWn)±

<latexit sha1_base64="rYKrRWkQcArrPgmLdNdSezq2rI4=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdFGojBm1SJmAukCxhdnKSjJm9MDMrhCVPYGOhiK0+jL2N+DZOLoUm/jDw8f/nMOccPxZcacf5tjIrq2vrG9lNe2t7Z3cvt39QV1EiGdZYJCLZ9KlCwUOsaa4FNmOJNPAFNvzhzSRv3KNUPApv9ShGL6D9kPc4o9pY1XInl3cKzlRkGdw55K8+7Mv4/cuudHKf7W7EkgBDzQRVquU6sfZSKjVnAsd2O1EYUzakfWwZDGmAykung47JiXG6pBdJ80JNpu7vjpQGSo0C31QGVA/UYjYx/8taie5deCkP40RjyGYf9RJBdEQmW5Mul8i0GBmgTHIzK2EDKinT5ja2OYK7uPIy1IsF96xQrDr50jXMlIUjOIZTcOEcSlCGCtSAAcIDPMGzdWc9Wi/W66w0Y817DuGPrLcf/0qQEA==</latexit>

H

<latexit sha1_base64="LYxVTyRl4Ce72xdNsyLdoBoO0/w=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdFGojBm3EKgFzgWQJs5OzyZjZCzOzQgh5AhsLRWz1YextxLdxcik08YeBj/8/hznn+IngSjvOt5VZWl5ZXcuu2xubW9s7ud29mopTybDKYhHLhk8VCh5hVXMtsJFIpKEvsO73r8Z5/R6l4nF0qwcJeiHtRjzgjGpjVW7aubxTcCYii+DOIH/xYZ8n7192uZ37bHViloYYaSaoUk3XSbQ3pFJzJnBkt1KFCWV92sWmwYiGqLzhZNAROTJOhwSxNC/SZOL+7hjSUKlB6JvKkOqems/G5n9ZM9XBmTfkUZJqjNj0oyAVRMdkvDXpcIlMi4EByiQ3sxLWo5IybW5jmyO48ysvQq1YcE8KxYqTL13CVFk4gEM4BhdOoQTXUIYqMEB4gCd4tu6sR+vFep2WZqxZzz78kfX2AwJhkBI=</latexit>

J

<latexit sha1_base64="Xg85rvKWVzyooQRUxfAh7Gv0Wqs=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdFGojhthYJmAukCxhdnKSjJm9MDMrhCVPYGOhiK0+jL2N+DZOLoUm/jDw8f/nMOccPxZcacf5tjIrq2vrG9lNe2t7Z3cvt39QV1EiGdZYJCLZ9KlCwUOsaa4FNmOJNPAFNvzh9SRv3KNUPApv9ShGL6D9kPc4o9pY1XInl3cKzlRkGdw55K8+7Mv4/cuudHKf7W7EkgBDzQRVquU6sfZSKjVnAsd2O1EYUzakfWwZDGmAykung47JiXG6pBdJ80JNpu7vjpQGSo0C31QGVA/UYjYx/8taie5deCkP40RjyGYf9RJBdEQmW5Mul8i0GBmgTHIzK2EDKinT5ja2OYK7uPIy1IsF96xQrDr5UhlmysIRHMMpuHAOJbiBCtSAAcIDPMGzdWc9Wi/W66w0Y817DuGPrLcf9jKQCg==</latexit>

B
<latexit sha1_base64="Xg85rvKWVzyooQRUxfAh7Gv0Wqs=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdFGojhthYJmAukCxhdnKSjJm9MDMrhCVPYGOhiK0+jL2N+DZOLoUm/jDw8f/nMOccPxZcacf5tjIrq2vrG9lNe2t7Z3cvt39QV1EiGdZYJCLZ9KlCwUOsaa4FNmOJNPAFNvzh9SRv3KNUPApv9ShGL6D9kPc4o9pY1XInl3cKzlRkGdw55K8+7Mv4/cuudHKf7W7EkgBDzQRVquU6sfZSKjVnAsd2O1EYUzakfWwZDGmAykung47JiXG6pBdJ80JNpu7vjpQGSo0C31QGVA/UYjYx/8taie5deCkP40RjyGYf9RJBdEQmW5Mul8i0GBmgTHIzK2EDKinT5ja2OYK7uPIy1IsF96xQrDr5UhlmysIRHMMpuHAOJbiBCtSAAcIDPMGzdWc9Wi/W66w0Y817DuGPrLcf9jKQCg==</latexit>

B

<latexit sha1_base64="Mf8n9Vw38xclWOkX1vJDlq4zEvk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdFGojBm0sEzQXSJYwOzmbjJm9MDMrhJAnsLFQxFYfxt5GfBsnl0ITfxj4+P9zmHOOnwiutON8W5ml5ZXVtey6vbG5tb2T292rqTiVDKssFrFs+FSh4BFWNdcCG4lEGvoC637/apzX71EqHke3epCgF9JuxAPOqDZW5aadyzsFZyKyCO4M8hcf9nny/mWX27nPVidmaYiRZoIq1XSdRHtDKjVnAkd2K1WYUNanXWwajGiIyhtOBh2RI+N0SBBL8yJNJu7vjiENlRqEvqkMqe6p+Wxs/pc1Ux2ceUMeJanGiE0/ClJBdEzGW5MOl8i0GBigTHIzK2E9KinT5ja2OYI7v/Ii1IoF96RQrDj50iVMlYUDOIRjcOEUSnANZagCA4QHeIJn6856tF6s12lpxpr17MMfWW8/EAWQGw==</latexit>

S

<latexit sha1_base64="k+yZHUs9OtWzOw2j6tix61NhG5s=">AAACJ3icbZC7SgNBFIZnvcZ4WxVsbAaDYBV2U6iNEmITrBI0F8iGMDuZJENmL8ycFcOSt7Gx8C2sbAQV0UbwTZxcCDHxh4GP/5zDmfO7oeAKLOvLWFhcWl5ZTawl1zc2t7bNnd2yCiJJWYkGIpBVlygmuM9KwEGwaigZ8VzBKm73clCv3DKpeODfQC9kdY+0fd7ilIC2GuaFA+wO4mbfUbztEXyO89gJgHtM4VyDTLE74asJXTfMlJW2hsLzYI8hld0vfvPH3FOhYb46zYBGHvOBCqJUzbZCqMdEAqeC9ZNOpFhIaJe0WU2jT/Saejy8s4+PtNPErUDq5wMeutMTMfGU6nmu7vQIdNRsbWD+V6tF0Dqrx9wPI2A+HS1qRQJDgAeh4SaXjILoaSBUcv1XTDtEEgo62qQOwZ49eR7KmbR9ks4UdRo5NFICHaBDdIxsdIqyKI8KqIQoukfP6A29Gw/Gi/FhfI5aF4zxzB76I+PnF3ihqMA=</latexit>

d� = H ⌦Ba ⌦Bb ⌦ J ⌦ S



SOFT-COLLINEAR EFFECTIVE THEORY
• Crucial advantage: EFT modes decouple


• Only effective operator joins them

• Resummation via RG equations

<latexit sha1_base64="6v1T3GmegxnyogP2Cujj+I+bnA8="></latexit>

O ⇠ C± · Ba,± (�̄J ��b)±
<latexit sha1_base64="53SS2tBYdiaPPOBD5wtVL5sYWwE="></latexit>

Bn,± ⇠ Yn(W
†
nDWn)±

<latexit sha1_base64="rYKrRWkQcArrPgmLdNdSezq2rI4=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdFGojBm1SJmAukCxhdnKSjJm9MDMrhCVPYGOhiK0+jL2N+DZOLoUm/jDw8f/nMOccPxZcacf5tjIrq2vrG9lNe2t7Z3cvt39QV1EiGdZYJCLZ9KlCwUOsaa4FNmOJNPAFNvzhzSRv3KNUPApv9ShGL6D9kPc4o9pY1XInl3cKzlRkGdw55K8+7Mv4/cuudHKf7W7EkgBDzQRVquU6sfZSKjVnAsd2O1EYUzakfWwZDGmAykung47JiXG6pBdJ80JNpu7vjpQGSo0C31QGVA/UYjYx/8taie5deCkP40RjyGYf9RJBdEQmW5Mul8i0GBmgTHIzK2EDKinT5ja2OYK7uPIy1IsF96xQrDr50jXMlIUjOIZTcOEcSlCGCtSAAcIDPMGzdWc9Wi/W66w0Y817DuGPrLcf/0qQEA==</latexit>

H

<latexit sha1_base64="LYxVTyRl4Ce72xdNsyLdoBoO0/w=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdFGojBm3EKgFzgWQJs5OzyZjZCzOzQgh5AhsLRWz1YextxLdxcik08YeBj/8/hznn+IngSjvOt5VZWl5ZXcuu2xubW9s7ud29mopTybDKYhHLhk8VCh5hVXMtsJFIpKEvsO73r8Z5/R6l4nF0qwcJeiHtRjzgjGpjVW7aubxTcCYii+DOIH/xYZ8n7192uZ37bHViloYYaSaoUk3XSbQ3pFJzJnBkt1KFCWV92sWmwYiGqLzhZNAROTJOhwSxNC/SZOL+7hjSUKlB6JvKkOqems/G5n9ZM9XBmTfkUZJqjNj0oyAVRMdkvDXpcIlMi4EByiQ3sxLWo5IybW5jmyO48ysvQq1YcE8KxYqTL13CVFk4gEM4BhdOoQTXUIYqMEB4gCd4tu6sR+vFep2WZqxZzz78kfX2AwJhkBI=</latexit>

J

<latexit sha1_base64="Xg85rvKWVzyooQRUxfAh7Gv0Wqs=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdFGojhthYJmAukCxhdnKSjJm9MDMrhCVPYGOhiK0+jL2N+DZOLoUm/jDw8f/nMOccPxZcacf5tjIrq2vrG9lNe2t7Z3cvt39QV1EiGdZYJCLZ9KlCwUOsaa4FNmOJNPAFNvzh9SRv3KNUPApv9ShGL6D9kPc4o9pY1XInl3cKzlRkGdw55K8+7Mv4/cuudHKf7W7EkgBDzQRVquU6sfZSKjVnAsd2O1EYUzakfWwZDGmAykung47JiXG6pBdJ80JNpu7vjpQGSo0C31QGVA/UYjYx/8taie5deCkP40RjyGYf9RJBdEQmW5Mul8i0GBmgTHIzK2EDKinT5ja2OYK7uPIy1IsF96xQrDr5UhlmysIRHMMpuHAOJbiBCtSAAcIDPMGzdWc9Wi/W66w0Y817DuGPrLcf9jKQCg==</latexit>

B
<latexit sha1_base64="Xg85rvKWVzyooQRUxfAh7Gv0Wqs=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdFGojhthYJmAukCxhdnKSjJm9MDMrhCVPYGOhiK0+jL2N+DZOLoUm/jDw8f/nMOccPxZcacf5tjIrq2vrG9lNe2t7Z3cvt39QV1EiGdZYJCLZ9KlCwUOsaa4FNmOJNPAFNvzh9SRv3KNUPApv9ShGL6D9kPc4o9pY1XInl3cKzlRkGdw55K8+7Mv4/cuudHKf7W7EkgBDzQRVquU6sfZSKjVnAsd2O1EYUzakfWwZDGmAykung47JiXG6pBdJ80JNpu7vjpQGSo0C31QGVA/UYjYx/8taie5deCkP40RjyGYf9RJBdEQmW5Mul8i0GBmgTHIzK2EDKinT5ja2OYK7uPIy1IsF96xQrDr5UhlmysIRHMMpuHAOJbiBCtSAAcIDPMGzdWc9Wi/W66w0Y817DuGPrLcf9jKQCg==</latexit>

B

<latexit sha1_base64="Mf8n9Vw38xclWOkX1vJDlq4zEvk=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIXdFGojBm0sEzQXSJYwOzmbjJm9MDMrhJAnsLFQxFYfxt5GfBsnl0ITfxj4+P9zmHOOnwiutON8W5ml5ZXVtey6vbG5tb2T292rqTiVDKssFrFs+FSh4BFWNdcCG4lEGvoC637/apzX71EqHke3epCgF9JuxAPOqDZW5aadyzsFZyKyCO4M8hcf9nny/mWX27nPVidmaYiRZoIq1XSdRHtDKjVnAkd2K1WYUNanXWwajGiIyhtOBh2RI+N0SBBL8yJNJu7vjiENlRqEvqkMqe6p+Wxs/pc1Ux2ceUMeJanGiE0/ClJBdEzGW5MOl8i0GBigTHIzK2E9KinT5ja2OYI7v/Ii1IoF96RQrDj50iVMlYUDOIRjcOEUSnANZagCA4QHeIJn6856tF6s12lpxpr17MMfWW8/EAWQGw==</latexit>

S

<latexit sha1_base64="k+yZHUs9OtWzOw2j6tix61NhG5s=">AAACJ3icbZC7SgNBFIZnvcZ4WxVsbAaDYBV2U6iNEmITrBI0F8iGMDuZJENmL8ycFcOSt7Gx8C2sbAQV0UbwTZxcCDHxh4GP/5zDmfO7oeAKLOvLWFhcWl5ZTawl1zc2t7bNnd2yCiJJWYkGIpBVlygmuM9KwEGwaigZ8VzBKm73clCv3DKpeODfQC9kdY+0fd7ilIC2GuaFA+wO4mbfUbztEXyO89gJgHtM4VyDTLE74asJXTfMlJW2hsLzYI8hld0vfvPH3FOhYb46zYBGHvOBCqJUzbZCqMdEAqeC9ZNOpFhIaJe0WU2jT/Saejy8s4+PtNPErUDq5wMeutMTMfGU6nmu7vQIdNRsbWD+V6tF0Dqrx9wPI2A+HS1qRQJDgAeh4SaXjILoaSBUcv1XTDtEEgo62qQOwZ49eR7KmbR9ks4UdRo5NFICHaBDdIxsdIqyKI8KqIQoukfP6A29Gw/Gi/FhfI5aF4zxzB76I+PnF3ihqMA=</latexit>

d� = H ⌦Ba ⌦Bb ⌦ J ⌦ S

Only if th
e observable plays al

ong!



AZIMUTHAL 
DECORRELATION II

• Starting point: momentum conservation

• For WTA axis                   , and rearrange
<latexit sha1_base64="ySf9MR2uuqxyg5uyW27DVw7XfsU=">AAACB3icdVDJSgNBEO1xjYnLqEdBGhfwIGES91vQi3iKkA2SEHo6FdOkp2fs7gmEYW5e/BUvHpTgVfwDb36Inu0kCq4PCh7vVVFVzw04U9pxXqyx8YnJqenETDI1Oze/YC8ulZQfSgpF6nNfVlyigDMBRc00h0oggXguh7LbORn45S5IxXxR0L0A6h65EKzFKNFGatirtS7QKIgbUWGbxjUBl1+Es7hhrzvpneze7pGDf5NM2hliPbfx2n/qpt7yDfu51vRp6IHQlBOlqhkn0PWISM0ohzhZCxUEhHbIBVQNFcQDVY+Gf8R40yhN3PKlKaHxUP06ERFPqZ7nmk6P6Lb66Q3Ev7xqqFuH9YiJINQg6GhRK+RY+3gQCm4yCVTzniGESmZuxbRNJKHaRJc0IXx+iv8npWw6s5/Onps0jtEICbSC1tAWyqADlEOnKI+KiKIrdIPu0L11bd1afeth1Dpmfcwso2+wHt8B40GeZw==</latexit>

~pT,c 6= ~pT,J

• For azimuthal decorrelation, pick <latexit sha1_base64="bok0CnSZSseiY93DTE9eyG4gsy0=">AAAB6nicdVDJSgNBEK1xjXGLelSkMQiehkncb0EvHhM0CyRD6On0JE16esbuHjEMOXr04kERr35EvsOb3+BP2EkUXB8UPN6roqqeF3GmtOO8WhOTU9Mzs6m59PzC4tJyZmW1osJYElomIQ9lzcOKciZoWTPNaS2SFAcep1Wvezr0q1dUKhaKC92LqBvgtmA+I1gb6fyyed3MZB17N7+/d+yg3yRnOyNkCxuD0tvN5qDYzLw0WiGJAyo04Vipes6JtJtgqRnhtJ9uxIpGmHRxm9YNFTigyk1Gp/bRtlFayA+lKaHRSP06keBAqV7gmc4A64766Q3Fv7x6rP0jN2EiijUVZLzIjznSIRr+jVpMUqJ5zxBMJDO3ItLBEhNt0kmbED4/Rf+TSt7OHdj5kknjBMZIwTpswQ7k4BAKcAZFKAOBNtzCPTxY3LqzHq2nceuE9TGzBt9gPb8Dv8CR0w==</latexit>qx

<latexit sha1_base64="JDpoGc5bGzTatzISUxiS7ao9LR0=">AAACBXicdVC7SgNBFJ2Nr5j4WLXUYjAKFhJ247sQgjaWEfKCbAizk0kyZHZ2mJkNhCWNjb9iY6FIWgv/wM4P0dpJouDzwIXDOfdy7z2+YFRpx3mxElPTM7NzyflUemFxadleWS2rMJKYlHDIQln1kSKMclLSVDNSFZKgwGek4nfPR36lR6SiIS/qviD1ALU5bVGMtJEa9sapaMTF3fIAeopy6DUJ0wh6PSRFhzbsjJPdyx3snzjwN3GzzhiZ/Nbr8KmXfis07GevGeIoIFxjhpSquY7Q9RhJTTEjg5QXKSIQ7qI2qRnKUUBUPR5/MYDbRmnCVihNcQ3H6teJGAVK9QPfdAZId9RPbyT+5dUi3Tqux5SLSBOOJ4taEYM6hKNIYJNKgjXrG4KwpOZWiDtIIqxNcCkTwuen8H9SzmXdw2zu0qRxBiZIgnWwCXaAC45AHlyAAigBDK7ADbgD99a1dWs9WMNJa8L6mFkD32A9vgOotpyA</latexit>

= pT,V sin �'

<latexit sha1_base64="szUpleZS2xRIWF0N6lbvmYuHMi4=">AAACDXicbVC7TsMwFHXKq7Q8AowsFi0SA1RJB2BBqmBhLII+pDaKHNdprToPbKdqFeUHWPgVFpBAiIWBnY0PgRm36QCFK1nn6Jx7dX2PEzIqpGF8aJm5+YXFpexyLr+yuraub2zWRRBxTGo4YAFvOkgQRn1Sk1Qy0gw5QZ7DSMPpn439xoBwQQP/So5CYnmo61OXYiSVZOvFa3t4chDa8XAfJymiKTpTvExsvWCUjEnBv8SckkKl+PnwOsh/VW39vd0JcOQRX2KGhGiZRiitGHFJMSNJrh0JEiLcR13SUtRHHhFWPLkmgbtK6UA34Or5Ek7UnxMx8oQYeY7q9JDsiVlvLP7ntSLpHlsx9cNIEh+ni9yIQRnAcTSwQznBko0UQZhT9VeIe4gjLFWAORWCOXvyX1Ivl8zDUvlCpXEK0sqCbbAD9oAJjkAFnIMqqAEMbsAdeARP2q12rz1rL2lrRpvObIFfpb19A6uVn70=</latexit>qx = �px,c � px,a � px,b � px,S

<latexit sha1_base64="uZkgEXCzNZflMpRBEjfl8PYlyWk=">AAACMHicbVDLSsNAFJ3UV219RF26CVZBUErShboRii50WbEvaEOYTCft0MkkzEwKJeST3LjwB/wD3Sgo4ta9rp0+Fk31wsB53Mude9yQEiFN81XLLCwuLa9kV3P5tfWNTX1ruy6CiCNcQwENeNOFAlPCcE0SSXEz5Bj6LsUNt3858hsDzAUJWFUOQ2z7sMuIRxCUSnL0q/YAozhMnLh6DJOjGeam2G2KoRSrJ+emoxfMojku4y+wpqBQ3v9+eBzkfyqO/tTuBCjyMZOIQiFalhlKO4ZcEkRxkmtHAocQ9WEXtxRk0MfCjscHJ8aBUjqGF3D1mDTG6uxEDH0hhr6rOn0oe2LeG4n/ea1Iemd2TFgYSczQZJEXUUMGxig9o0M4RpIOFYCIE/VXA/Ugh0iqjHMqBGv+5L+gXipaJ8XSjUrjAkwqC3bBHjgEFjgFZXANKqAGELgDz+ANvGv32ov2oX1OWjPadGYHpEr7+gWK/a7i</latexit>

~pT,a + ~pT,b + ~pT,S + ~pT,c + ~pT,V = 0

<latexit sha1_base64="6XGGaOfzC9rKXTTUWz93TfxbqOc=">AAACW3icbVFbS8MwFE47dbNOnYpPvgSHQ9CNdoiKMBj6Ij5N3A3WMdIs3cLSi0k6GKV/0id98K+I2eWhcx4IfJdzOMkXJ2RUSNP80vTM1vZONrdr7OX3Dw4LR8dtEUQckxYOWMC7DhKEUZ+0JJWMdENOkOcw0nEmT3O/MyVc0MBvyllI+h4a+dSlGEklDQrcnhIcvyelh9oChckgbl63k6sUe0lsG5ZqcE0qpylepygpp5izxt6SQaFoVsxFwU1grUARrKoxKHzYwwBHHvElZkiInmWGsh8jLilmJDHsSJAQ4QkakZ6CPvKI6MeLbBJ4oZQhdAOuji/hQk1PxMgTYuY5qtNDciz+enPxP68XSfe+H1M/jCTx8XKRGzEoAzgPGg4pJ1iymQIIc6ruCvEYcYSl+g5DhWD9ffImaFcr1m2l+npTrD+u4siBM3AOLoEF7kAdPIMGaAEMPsGPltVy2ree0Q09v2zVtdXMCVgr/fQXEc61mA==</latexit>

~q := ~pT,V + ~pT,J

= ~pT,J � ~pT,c � ~pT,a � ~pT,b � ~pT,S



THE WINNER-TAKES-ALL AXIS

• Combine with SCET:


• Direction purely a collinear affair :


• Soft subleading in magnitude: 

• Recluster a jet, pairwise: pair emissions i,j with       ,     &        ,

No soft recoil, no non-global logarithms*

<latexit sha1_base64="1YmgIM2gUjAut2aGW+7mZ4d2rg0=">AAAB8HicbVDLSgNBEOz1GeMrKnjxshgET2E3B/UY4sVjAuYhyRJmJ5NkyMzsMtMrhCVf4cWDIl4F/8Iv8ObFb3HyOGhiQUNR1U13VxgLbtDzvpyV1bX1jc3MVnZ7Z3dvP3dwWDdRoimr0UhEuhkSwwRXrIYcBWvGmhEZCtYIh9cTv3HPtOGRusVRzAJJ+or3OCVopbv2gGCqxh3eyeW9gjeFu0z8OcmXjqvf/L38UenkPtvdiCaSKaSCGNPyvRiDlGjkVLBxtp0YFhM6JH3WslQRyUyQTg8eu2dW6bq9SNtS6E7V3xMpkcaMZGg7JcGBWfQm4n9eK8HeVZByFSfIFJ0t6iXCxcidfO92uWYUxcgSQjW3t7p0QDShaDPK2hD8xZeXSb1Y8C8KxapNowwzZOAETuEcfLiEEtxABWpAQcIDPMGzo51H58V5nbWuOPOZI/gD5+0HAXmUPw==</latexit>

n̂i
<latexit sha1_base64="P8CjAW8YlnKVhh1Be1ZmNwkVFSc=">AAAB8HicbVC7TgMxENwLr5DwCFDSWAQkquiOAigjaCiDRB4oOUU+x5eY2L6T7YsUnfIVNBQgRMsH8AP8AR0fAjXOo4CEkVYazexqdyeIOdPGdT+dzNLyyupadj2X39jc2i7s7NZ0lChCqyTikWoEWFPOJK0aZjhtxIpiEXBaD/qXY78+oEqzSN6YYUx9gbuShYxgY6XbVg+bVI7ad+1C0S25E6BF4s1IsXz49fY+yH9X2oWPViciiaDSEI61bnpubPwUK8MIp6NcK9E0xqSPu7RpqcSCaj+dHDxCR1bpoDBStqRBE/X3RIqF1kMR2E6BTU/Pe2PxP6+ZmPDcT5mME0MlmS4KE45MhMbfow5TlBg+tAQTxeytiPSwwsTYjHI2BG/+5UVSOyl5p6WTa5vGBUyRhX04gGPw4AzKcAUVqAIBAffwCE+Och6cZ+dl2ppxZjN78AfO6w/mFpTo</latexit>

n̂j

<latexit sha1_base64="DxcWw+fWxXqhZremRQplfuRwwuk=">AAAB+HicbVC7TsMwFHXKq7RAA4wsFgWJAVVJB2BCFSyMRepLaqPIcZ3W1HEi26lUonwJCwMIsTLwA/wBGx8CM27aAQpHurpH59wrXx8vYlQqy/owckvLK6tr+fVCcWNzq2Ru77RkGAtMmjhkoeh4SBJGOWkqqhjpRIKgwGOk7Y0up357TISkIW+oSUScAA049SlGSkuuWYrcpHFM0/Os36SuWbYqVgb4l9hzUq4dfL6+jYtfddd87/VDHAeEK8yQlF3bipSTIKEoZiQt9GJJIoRHaEC6mnIUEOkk2eEpPNRKH/qh0MUVzNSfGwkKpJwEnp4MkBrKRW8q/ud1Y+WfOQnlUawIx7OH/JhBFcJpCrBPBcGKTTRBWFB9K8RDJBBWOquCDsFe/PJf0qpW7JNK9VqncQFmyIM9sA+OgA1OQQ1cgTpoAgxicAcewKNxa9wbT8bzbDRnzHd2wS8YL98ecpcs</latexit>

pT,i > pT,j

<latexit sha1_base64="qwsN7FJ4/byKl2BwEFegZMNW9cI=">AAAB+HicbVC7TsMwFHXKq7RAA4wsFgWJAVVJB2BgqGBhLFJfUhtFjuu0po4T2U6lEuVLWBhAiJWBH+AP2PgQmHHTDlA40tU9Oude+fp4EaNSWdaHkVtaXlldy68XihubWyVze6clw1hg0sQhC0XHQ5IwyklTUcVIJxIEBR4jbW90OfXbYyIkDXlDTSLiBGjAqU8xUlpyzVLkJo1jmp5n/SZ1zbJVsTLAv8Sek3Lt4PP1bVz8qrvme68f4jggXGGGpOzaVqScBAlFMSNpoRdLEiE8QgPS1ZSjgEgnyQ5P4aFW+tAPhS6uYKb+3EhQIOUk8PRkgNRQLnpT8T+vGyv/zEkoj2JFOJ495McMqhBOU4B9KghWbKIJwoLqWyEeIoGw0lkVdAj24pf/kla1Yp9Uqtc6jQswQx7sgX1wBGxwCmrgCtRBE2AQgzvwAB6NW+PeeDKeZ6M5Y76zC37BePkGG1yXKg==</latexit>

pT,i < pT,j
{ if

if

<latexit sha1_base64="iApVHOrrvFvYCKLJnVTg4nvCKG8=">AAAB8HicdVDJSgNBEK2JW0xcoh69NEbB0zCJ+y3oxWMEs0gyhJ5OT9Kmp2fo7gmEIV/hxYMiXv0Af8A/8OaH6NlOouD6oODxXhVV9byIM6Ud58VKTU3PzM6l5zPZhcWl5dzKalWFsSS0QkIeyrqHFeVM0IpmmtN6JCkOPE5rXu9k5Nf6VCoWinM9iKgb4I5gPiNYG+mi2cU6EcPWZSuXd+yd4t7ukYN+k4LtjJEvbb4+PvWzb+VW7rnZDkkcUKEJx0o1Ck6k3QRLzQinw0wzVjTCpIc7tGGowAFVbjI+eIi2jNJGfihNCY3G6teJBAdKDQLPdAZYd9VPbyT+5TVi7R+6CRNRrKkgk0V+zJEO0eh71GaSEs0HhmAimbkVkS6WmGiTUcaE8Pkp+p9Ui3Zh3y6emTSOYYI0rMMGbEMBDqAEp1CGChAI4Apu4NaS1rV1Z91PWlPWx8wafIP18A5J+pUt</latexit>

n̂j

<latexit sha1_base64="EZQLh0P4NTCLbmzrD/PBReeaPQU=">AAAB8HicdVDJSgNBEK2JW4xbVPDipTEInoaZuN9CvHhMwCySDKGn05M06ekZunuEMOQrvHhQxKvgX/gF3rz4LXYSBdcHBY/3qqiq58ecKe04r1ZmZnZufiG7mFtaXlldy69v1FWUSEJrJOKRbPpYUc4ErWmmOW3GkuLQ57ThD87GfuOKSsUicaGHMfVC3BMsYARrI122+1inYtRhnXzBsfeLhwenDvpNXNuZoFDaqr6xp/JzpZN/aXcjkoRUaMKxUi3XibWXYqkZ4XSUayeKxpgMcI+2DBU4pMpLJweP0K5RuiiIpCmh0UT9OpHiUKlh6JvOEOu++umNxb+8VqKDEy9lIk40FWS6KEg40hEaf4+6TFKi+dAQTCQztyLSxxITbTLKmRA+P0X/k3rRdo/sYtWkUYYpsrANO7AHLhxDCc6hAjUgEMI13MKdJa0b6956mLZmrI+ZTfgG6/EdZU6UhA==</latexit>

n̂i
<latexit sha1_base64="CkOsEZ7o/1+5cA1fbEtjJfBixxo=">AAAB7nicdVDJSgNBEK2JW0xcoh69NEbBgwyTuN+CXjxGyAbJEHo6PUmTnpmmuycQhnyEFw+KePUL/AH/wJsfomc7iYLrg4LHe1VU1fMEZ0o7zouVmpmdm19IL2ayS8srq7m19ZqKYklolUQ8kg0PK8pZSKuaaU4bQlIceJzWvf752K8PqFQsCit6KKgb4G7IfEawNlJdtJPKHhu1c3nH3i8eHpw66Dcp2M4E+dL26+PTIPtWbueeW52IxAENNeFYqWbBEdpNsNSMcDrKtGJFBSZ93KVNQ0McUOUmk3NHaMcoHeRH0lSo0UT9OpHgQKlh4JnOAOue+umNxb+8Zqz9EzdhoYg1Dcl0kR9zpCM0/h11mKRE86EhmEhmbkWkhyUm2iSUMSF8for+J7WiXTiyi5cmjTOYIg2bsAW7UIBjKMEFlKEKBPpwBTdwawnr2rqz7qetKetjZgO+wXp4B1DtlAE=</latexit>pT,i

<latexit sha1_base64="1l0qpsTaZwNOZIy+PJ662iDzxz8=">AAAB7nicdVDJSgNBEK1xjYlL1KOXxih4kGES91vQi8cI2SAZQk+nJ2nT0zN09wTCkI/w4kERr36BP+AfePND9GwnUXB9UPB4r4qqel7EmdKO82JNTc/Mzs2nFtKZxaXllezqWlWFsSS0QkIeyrqHFeVM0IpmmtN6JCkOPE5rXu9s5Nf6VCoWirIeRNQNcEcwnxGsjVSLWkl593LYyuYce69wsH/ioN8kbztj5Ipbr49P/cxbqZV9brZDEgdUaMKxUo28E2k3wVIzwukw3YwVjTDp4Q5tGCpwQJWbjM8dom2jtJEfSlNCo7H6dSLBgVKDwDOdAdZd9dMbiX95jVj7x27CRBRrKshkkR9zpEM0+h21maRE84EhmEhmbkWkiyUm2iSUNiF8for+J9WCnT+0CxcmjVOYIAUbsAk7kIcjKMI5lKACBHpwBTdwa0XWtXVn3U9ap6yPmXX4BuvhHVJylAI=</latexit>pT,j

<latexit sha1_base64="GInY46tukjTTYWqmyVLcwnyqlhw=">AAACFnicbZC7SgNBFIZn4y0mXlYtbQajYBHDbgoVbII2lgnmBtllmZ2dJENmL8zMBsKSp7DxSQQbC4PYip0PorWTTQpN/GHg5zvncOb8bsSokIbxqWVWVtfWN7KbufzW9s6uvrffFGHMMWngkIW87SJBGA1IQ1LJSDviBPkuIy13cDOtt4aECxoGdTmKiO2jXkC7FCOpkKOfRU5SL+KxJagPa0VoXcGU3M2J5REmEbSGiEd96ugFo2SkgsvGnJtC5fjrcTLMf1cd/cPyQhz7JJCYISE6phFJO0FcUszIOGfFgkQID1CPdJQNkE+EnaRnjeGJIh7shly9QMKU/p5IkC/EyHdVp49kXyzWpvC/WieW3Us7oUEUSxLg2aJuzKAM4TQj6FFOsGQjZRDmVP0V4j7iCEuVZE6FYC6evGya5ZJ5XirXVBrXYKYsOARH4BSY4AJUwC2oggbA4B48gRcw0R60Z+1Ve5u1ZrT5zAH4I+39BzMLopg=</latexit>

pT,c ⇠ Q, pT,S ⇠ Q�'

<latexit sha1_base64="5tgajgt3MAEHw+yImIjiNRXXHbA=">AAACBHicbZC7TsMwFIadcistlwBjF4uChFRUJR2ABamChbFIvUltFDmu07p1LrKdSlWUgYVXYWEAIRhZeAM2HgRm3IYBWo5k+dP/nyP7/E7IqJCG8aFllpZXVtey67n8xubWtr6z2xRBxDFp4IAFvO0gQRj1SUNSyUg75AR5DiMtZ3Q59VtjwgUN/LqchMTyUN+nLsVIKsnWC6Ed149paZjAc5hyUprdw8TWi0bZmBVcBPMHitWDz5e3cf6rZuvv3V6AI4/4EjMkRMc0QmnFiEuKGUly3UiQEOER6pOOQh95RFjxbIkEHiqlB92Aq+NLOFN/T8TIE2LiOarTQ3Ig5r2p+J/XiaR7ZsXUDyNJfJw+5EYMygBOE4E9ygmWbKIAYU7VXyEeII6wVLnlVAjm/MqL0KyUzZNy5VqlcQHSyoIC2AdHwASnoAquQA00AAY34A48gEftVrvXnrTntDWj/czsgT+lvX4DwX6bUw==</latexit>

pT,i+j = pT,i + pT,j
<latexit sha1_base64="TC15F4bTcptuLdFLM9KRgBcBOLU=">AAAB+HicbVC7SgNBFL0bXzFRs2ppMxgFQQi7KdRGCNpYRjAPSEKYnUySMbOzy8xsIC77JTYWitha+AP+gZ0forWTR6GJBy4czrmXe+/xQs6UdpxPK7W0vLK6ll7PZDc2t3L29k5VBZEktEICHsi6hxXlTNCKZprTeigp9j1Oa97gcuzXhlQqFogbPQppy8c9wbqMYG2ktp1r9rGORdKO2fFtco7adt4pOBOgReLOSL508PX2Psx+l9v2R7MTkMinQhOOlWq4TqhbMZaaEU6TTDNSNMRkgHu0YajAPlWteHJ4gg6N0kHdQJoSGk3U3xMx9pUa+Z7p9LHuq3lvLP7nNSLdPWvFTISRpoJMF3UjjnSAximgDpOUaD4yBBPJzK2I9LHERJusMiYEd/7lRVItFtyTQvHapHEBU6RhD/bhCFw4hRJcQRkqQCCCe3iEJ+vOerCerZdpa8qazezCH1ivPz1Ulz4=</latexit>

n̂i+j =

<latexit sha1_base64="RUwf6jcnlpfWz1Qv0G92wr8B67c=">AAACBnicbVDLSsNAFJ3UV219RF2KEKxChVKSLtSNUHTjsmJf0IYwmU7boTNJmJkUS8jKjb/ixoWibgX/wJ0fomunaRfaeuByD+fcy8w9bkCJkKb5qaUWFpeWV9Krmeza+samvrVdF37IEa4hn/q86UKBKfFwTRJJcTPgGDKX4oY7uBj7jSHmgvheVY4CbDPY80iXICiV5Oh7bQZv8oETVQsoLiT9Oj46mwqOnjOLZgJjnlhTkisffL28D7PfFUf/aHd8FDLsSUShEC3LDKQdQS4JojjOtEOBA4gGsIdbinqQYWFHyRmxcaiUjtH1uSpPGon6eyOCTIgRc9Ukg7IvZr2x+J/XCmX31I6IF4QSe2jyUDekhvSNcSZGh3CMJB0pAhEn6q8G6kMOkVTJZVQI1uzJ86ReKlrHxdKVSuMcTJAGu2Af5IEFTkAZXIIKqAEEbsE9eARP2p32oD1rr5PRlDbd2QF/oL39AKSknGM=</latexit>

max(pT,c, pT,S) = pT,c

<latexit sha1_base64="zOmGD9y/JilFqIUJbp56YavjmlI=">AAACB3icbVDLSgMxFM3UV219jLoUJFgFQSkzXajLohuXFfuCdhgyadoGMzMhyRTLMDs3/oobF0pxK/6BOz9E16bTLrT1wOUezrmX5B6PMyqVZX0amYXFpeWV7Gouv7a+sWlubddlGAlMajhkoWh6SBJGA1JTVDHS5IIg32Ok4d1ejv3GgAhJw6Cqhpw4PuoFtEsxUlpyzT3uxtUTnByn/SZpI85FeAensmsWrKKVAs4Te0oK5YOv0fsg/11xzY92J8SRTwKFGZKyZVtcOTESimJGklw7koQjfIt6pKVpgHwinTi9I4GHWunAbih0BQqm6u+NGPlSDn1PT/pI9eWsNxb/81qR6p47MQ14pEiAJw91IwZVCMehwA4VBCs21ARhQfVfIe4jgbDS0eV0CPbsyfOkXirap8XStU7jAkyQBbtgHxwBG5yBMrgCFVADGNyDR/AMXowH48kYGa+T0Ywx3dkBf2C8/QA0x51S</latexit>

pT,c + pT,S ⇡ pT,c

<latexit sha1_base64="RK3Z8dMBj7iUXsPcGdaXdsONjKA=">AAAB8nicdVBNS8NAEN34WeNX1aOXxSJ4CpugphdR9OKxiq1CGmSz3baLm2zYnSil+DO8eFCkV/+Hdy/iv3HbKqjog4HHezPMm0lyKQwQ8u5MTE5Nz8yW5tz5hcWl5fLKasOoQjNeZ0oqfZFQw6XIeB0ESH6Ra07TRPLz5Opo6J9fc22Eys6gl/M4pZ1MtAWjYKWoeSo6XaBaq5vLcoV4O2EYVENMPBIEJNweEeKHAfY9MkJl/8Xdywdvbu2y/NpsKVakPAMmqTGRT3KI+1SDYJLfus3C8JyyK9rhkaUZTbmJ+6PIt3jTKi3cVtpWBnikfp/o09SYXprYzpRC1/z2huJfXlRAuxr3RZYXwDM2XtQuJAaFh/fjltCcgexZQpkWNitmXaopA/sl1z7h61L8P2kEnr/rBSekcnCIxiihdbSBtpCPQnSAjlEN1RFDCt2hB/TogHPvPDmDceuE8zmzhn7Aef4ATt+U8A==</latexit>)

[Salam, unpublished]

[Bertolini, Chan, Thaler, ’14]

[Larkoski, Neill, Thaler, ’14]



WHY SO SIMPLE?
• Compare: radial decorrelation

• Scalar vs. vector sum:

• Large cancellation:

<latexit sha1_base64="sVrDd+PD8dwzITKjc8D5DXCQN88="></latexit>

qy = pT,J � pT,V cos �'

⇠ (�')2

<latexit sha1_base64="RKwTjnJu4bO8FeQBYSwDyh861ms=">AAACIXicbZDLSsNAFIYn9VbrLerSzWCxuJCSFNFuhKIblxV6gyaEyXTaDp1M4sykWEJfxY2v4saFIt2JL+OkzUJbfxj4+c45nDm/HzEqlWV9Gbm19Y3Nrfx2YWd3b//APDxqyTAWmDRxyELR8ZEkjHLSVFQx0okEQYHPSNsf3aX19pgISUPeUJOIuAEacNqnGCmNPLP66D2VbiIvaVy0ptCRlEOnR5hC0BkjEQ0pdJxSyoMl7plFq2zNBVeNnZkiyFT3zJnTC3EcEK4wQ1J2bStSboKEopiRacGJJYkQHqEB6WrLUUCkm8wvnMIzTXqwHwr9uIJz+nsiQYGUk8DXnQFSQ7lcS+F/tW6s+lU3oTyKFeF4sagfM6hCmMYFe1QQrNhEG4QF1X+FeIgEwkqHWtAh2Msnr5pWpWxflSsPl8XabRZHHpyAU3AObHANauAe1EETYPAMXsE7+DBejDfj05gtWnNGNnMM/sj4/gHz26LL</latexit>

qx = pT,V sin �'

⇠ �'

Sensitive to in-jet soft NGL<latexit sha1_base64="RK3Z8dMBj7iUXsPcGdaXdsONjKA=">AAAB8nicdVBNS8NAEN34WeNX1aOXxSJ4CpugphdR9OKxiq1CGmSz3baLm2zYnSil+DO8eFCkV/+Hdy/iv3HbKqjog4HHezPMm0lyKQwQ8u5MTE5Nz8yW5tz5hcWl5fLKasOoQjNeZ0oqfZFQw6XIeB0ESH6Ra07TRPLz5Opo6J9fc22Eys6gl/M4pZ1MtAWjYKWoeSo6XaBaq5vLcoV4O2EYVENMPBIEJNweEeKHAfY9MkJl/8Xdywdvbu2y/NpsKVakPAMmqTGRT3KI+1SDYJLfus3C8JyyK9rhkaUZTbmJ+6PIt3jTKi3cVtpWBnikfp/o09SYXprYzpRC1/z2huJfXlRAuxr3RZYXwDM2XtQuJAaFh/fjltCcgexZQpkWNitmXaopA/sl1z7h61L8P2kEnr/rBSekcnCIxiihdbSBtpCPQnSAjlEN1RFDCt2hB/TogHPvPDmDceuE8zmzhn7Aef4ATt+U8A==</latexit>) <latexit sha1_base64="RK3Z8dMBj7iUXsPcGdaXdsONjKA=">AAAB8nicdVBNS8NAEN34WeNX1aOXxSJ4CpugphdR9OKxiq1CGmSz3baLm2zYnSil+DO8eFCkV/+Hdy/iv3HbKqjog4HHezPMm0lyKQwQ8u5MTE5Nz8yW5tz5hcWl5fLKasOoQjNeZ0oqfZFQw6XIeB0ESH6Ra07TRPLz5Opo6J9fc22Eys6gl/M4pZ1MtAWjYKWoeSo6XaBaq5vLcoV4O2EYVENMPBIEJNweEeKHAfY9MkJl/8Xdywdvbu2y/NpsKVakPAMmqTGRT3KI+1SDYJLfus3C8JyyK9rhkaUZTbmJ+6PIt3jTKi3cVtpWBnikfp/o09SYXprYzpRC1/z2huJfXlRAuxr3RZYXwDM2XtQuJAaFh/fjltCcgexZQpkWNitmXaopA/sl1z7h61L8P2kEnr/rBSekcnCIxiihdbSBtpCPQnSAjlEN1RFDCt2hB/TogHPvPDmDceuE8zmzhn7Aef4ATt+U8A==</latexit>)

<latexit sha1_base64="LvGrdQd2CoUEJ6gJpjpjEE40xY0="></latexit>

(|~a|+ |~b|)� |(~a+~b)| ⇠ �'2

V

y

WTA axis

x

~pT,V

��

qy

qx

~a

~b

⇠ �'
<latexit sha1_base64="RK3Z8dMBj7iUXsPcGdaXdsONjKA=">AAAB8nicdVBNS8NAEN34WeNX1aOXxSJ4CpugphdR9OKxiq1CGmSz3baLm2zYnSil+DO8eFCkV/+Hdy/iv3HbKqjog4HHezPMm0lyKQwQ8u5MTE5Nz8yW5tz5hcWl5fLKasOoQjNeZ0oqfZFQw6XIeB0ESH6Ra07TRPLz5Opo6J9fc22Eys6gl/M4pZ1MtAWjYKWoeSo6XaBaq5vLcoV4O2EYVENMPBIEJNweEeKHAfY9MkJl/8Xdywdvbu2y/NpsKVakPAMmqTGRT3KI+1SDYJLfus3C8JyyK9rhkaUZTbmJ+6PIt3jTKi3cVtpWBnikfp/o09SYXprYzpRC1/z2huJfXlRAuxr3RZYXwDM2XtQuJAaFh/fjltCcgexZQpkWNitmXaopA/sl1z7h61L8P2kEnr/rBSekcnCIxiihdbSBtpCPQnSAjlEN1RFDCt2hB/TogHPvPDmDceuE8zmzhn7Aef4ATt+U8A==</latexit>)

<latexit sha1_base64="zOmGD9y/JilFqIUJbp56YavjmlI=">AAACB3icbVDLSgMxFM3UV219jLoUJFgFQSkzXajLohuXFfuCdhgyadoGMzMhyRTLMDs3/oobF0pxK/6BOz9E16bTLrT1wOUezrmX5B6PMyqVZX0amYXFpeWV7Gouv7a+sWlubddlGAlMajhkoWh6SBJGA1JTVDHS5IIg32Ok4d1ejv3GgAhJw6Cqhpw4PuoFtEsxUlpyzT3uxtUTnByn/SZpI85FeAensmsWrKKVAs4Te0oK5YOv0fsg/11xzY92J8SRTwKFGZKyZVtcOTESimJGklw7koQjfIt6pKVpgHwinTi9I4GHWunAbih0BQqm6u+NGPlSDn1PT/pI9eWsNxb/81qR6p47MQ14pEiAJw91IwZVCMehwA4VBCs21ARhQfVfIe4jgbDS0eV0CPbsyfOkXirap8XStU7jAkyQBbtgHxwBG5yBMrgCFVADGNyDR/AMXowH48kYGa+T0Ywx3dkBf2C8/QA0x51S</latexit>

pT,c + pT,S ⇡ pT,c



WHY SO SIMPLE?
• Compare: radial decorrelation

• Scalar vs. vector sum:

• Large cancellation:

<latexit sha1_base64="sVrDd+PD8dwzITKjc8D5DXCQN88="></latexit>

qy = pT,J � pT,V cos �'

⇠ (�')2

<latexit sha1_base64="RKwTjnJu4bO8FeQBYSwDyh861ms=">AAACIXicbZDLSsNAFIYn9VbrLerSzWCxuJCSFNFuhKIblxV6gyaEyXTaDp1M4sykWEJfxY2v4saFIt2JL+OkzUJbfxj4+c45nDm/HzEqlWV9Gbm19Y3Nrfx2YWd3b//APDxqyTAWmDRxyELR8ZEkjHLSVFQx0okEQYHPSNsf3aX19pgISUPeUJOIuAEacNqnGCmNPLP66D2VbiIvaVy0ptCRlEOnR5hC0BkjEQ0pdJxSyoMl7plFq2zNBVeNnZkiyFT3zJnTC3EcEK4wQ1J2bStSboKEopiRacGJJYkQHqEB6WrLUUCkm8wvnMIzTXqwHwr9uIJz+nsiQYGUk8DXnQFSQ7lcS+F/tW6s+lU3oTyKFeF4sagfM6hCmMYFe1QQrNhEG4QF1X+FeIgEwkqHWtAh2Msnr5pWpWxflSsPl8XabRZHHpyAU3AObHANauAe1EETYPAMXsE7+DBejDfj05gtWnNGNnMM/sj4/gHz26LL</latexit>

qx = pT,V sin �'

⇠ �'

Sensitive to in-jet soft NGL<latexit sha1_base64="RK3Z8dMBj7iUXsPcGdaXdsONjKA=">AAAB8nicdVBNS8NAEN34WeNX1aOXxSJ4CpugphdR9OKxiq1CGmSz3baLm2zYnSil+DO8eFCkV/+Hdy/iv3HbKqjog4HHezPMm0lyKQwQ8u5MTE5Nz8yW5tz5hcWl5fLKasOoQjNeZ0oqfZFQw6XIeB0ESH6Ra07TRPLz5Opo6J9fc22Eys6gl/M4pZ1MtAWjYKWoeSo6XaBaq5vLcoV4O2EYVENMPBIEJNweEeKHAfY9MkJl/8Xdywdvbu2y/NpsKVakPAMmqTGRT3KI+1SDYJLfus3C8JyyK9rhkaUZTbmJ+6PIt3jTKi3cVtpWBnikfp/o09SYXprYzpRC1/z2huJfXlRAuxr3RZYXwDM2XtQuJAaFh/fjltCcgexZQpkWNitmXaopA/sl1z7h61L8P2kEnr/rBSekcnCIxiihdbSBtpCPQnSAjlEN1RFDCt2hB/TogHPvPDmDceuE8zmzhn7Aef4ATt+U8A==</latexit>) <latexit sha1_base64="RK3Z8dMBj7iUXsPcGdaXdsONjKA=">AAAB8nicdVBNS8NAEN34WeNX1aOXxSJ4CpugphdR9OKxiq1CGmSz3baLm2zYnSil+DO8eFCkV/+Hdy/iv3HbKqjog4HHezPMm0lyKQwQ8u5MTE5Nz8yW5tz5hcWl5fLKasOoQjNeZ0oqfZFQw6XIeB0ESH6Ra07TRPLz5Opo6J9fc22Eys6gl/M4pZ1MtAWjYKWoeSo6XaBaq5vLcoV4O2EYVENMPBIEJNweEeKHAfY9MkJl/8Xdywdvbu2y/NpsKVakPAMmqTGRT3KI+1SDYJLfus3C8JyyK9rhkaUZTbmJ+6PIt3jTKi3cVtpWBnikfp/o09SYXprYzpRC1/z2huJfXlRAuxr3RZYXwDM2XtQuJAaFh/fjltCcgexZQpkWNitmXaopA/sl1z7h61L8P2kEnr/rBSekcnCIxiihdbSBtpCPQnSAjlEN1RFDCt2hB/TogHPvPDmDceuE8zmzhn7Aef4ATt+U8A==</latexit>)

<latexit sha1_base64="LvGrdQd2CoUEJ6gJpjpjEE40xY0="></latexit>

(|~a|+ |~b|)� |(~a+~b)| ⇠ �'2

V

y

WTA axis

x

~pT,V

��

qy

qx

~a

~b

⇠ �'
<latexit sha1_base64="RK3Z8dMBj7iUXsPcGdaXdsONjKA=">AAAB8nicdVBNS8NAEN34WeNX1aOXxSJ4CpugphdR9OKxiq1CGmSz3baLm2zYnSil+DO8eFCkV/+Hdy/iv3HbKqjog4HHezPMm0lyKQwQ8u5MTE5Nz8yW5tz5hcWl5fLKasOoQjNeZ0oqfZFQw6XIeB0ESH6Ra07TRPLz5Opo6J9fc22Eys6gl/M4pZ1MtAWjYKWoeSo6XaBaq5vLcoV4O2EYVENMPBIEJNweEeKHAfY9MkJl/8Xdywdvbu2y/NpsKVakPAMmqTGRT3KI+1SDYJLfus3C8JyyK9rhkaUZTbmJ+6PIt3jTKi3cVtpWBnikfp/o09SYXprYzpRC1/z2huJfXlRAuxr3RZYXwDM2XtQuJAaFh/fjltCcgexZQpkWNitmXaopA/sl1z7h61L8P2kEnr/rBSekcnCIxiihdbSBtpCPQnSAjlEN1RFDCt2hB/TogHPvPDmDceuE8zmzhn7Aef4ATt+U8A==</latexit>)

<latexit sha1_base64="cr/OB0VnmX90ymq7k52ayVTu61U=">AAACAXicbZA9SwMxGMdz9a22vpy6CC7BKghKueugLkLRxbFi36A9jlya1tBc7khyhXKci1/FxUERBxdHv4GbH0Rn02sHbX0g5Mf//zwkz98LGZXKsj6NzNz8wuJSdjmXX1ldWzc3NusyiAQmNRywQDQ9JAmjnNQUVYw0Q0GQ7zHS8PoXI78xIELSgFfVMCSOj3qcdilGSkuuuR26cfUIJ4fpfZ2cwQm4ZsEqWmnBWbAnUCjvfb2+D/LfFdf8aHcCHPmEK8yQlC3bCpUTI6EoZiTJtSNJQoT7qEdaGjnyiXTidIME7mulA7uB0IcrmKq/J2LkSzn0Pd3pI3Ujp72R+J/XilT31IkpDyNFOB4/1I0YVAEcxQE7VBCs2FADwoLqv0J8gwTCSoeW0yHY0yvPQr1UtI+LpSudxjkYVxbsgF1wAGxwAsrgElRADWBwC+7BI3gy7owH49l4GbdmjMnMFvhTxtsP3aOaTQ==</latexit>

pT,c + pT,S = pT,S



CALCULATION

• NNLL resummation


• 3-loop         , 2-loop    , 1-loop finite H,J,S,B

• Most known, only minor recalculations:


• S at NLO via boost (non-)invariance:


• TMD jet function with   -regulator and large jet radius

<latexit sha1_base64="WzuwZdqhv8WtBmSuXwHHFgUHauE=">AAACGnicdVDLSsNAFJ3UV62vqks3Q4sgKCWp713RjcsK9gFNCJPpJB06k4SZiVBC/kJw46+4caGIO3HTv3HaWlCrBy4czrl35t7jxYxKZZpDIzc3v7C4lF8urKyurW8UN7eaMkoEJg0csUi0PSQJoyFpKKoYaceCIO4x0vL6lyO/dUuEpFF4owYxcTgKQupTjJSW3KKV2uNHOiLwnNSsHFaPj87NgxmS2QHiHLk0c4vlqQhniVUxxyjXSvb+3bA2qLvFd7sb4YSTUGGGpOxYZqycFAlFMSNZwU4kiRHuo4B0NA0RJ9JJx1tlcFcrXehHQleo4Fj9PpEiLuWAe7qTI9WTv72R+JfXSZR/5qQ0jBNFQjz5yE8YVBEc5QS7VBCs2EAThAXVu0LcQwJhpdMs6BCml8L/SbNasU4q1WudxgWYIA92QAnsAQucghq4AnXQABjcg0fwDF6MB+PJeDXeJq0542tmG/yA8fEJrfGgiA==</latexit>�i
<latexit sha1_base64="FX7IRrir2LWGCW5Rt0pzz5YwKc8="></latexit>

�cusp

<latexit sha1_base64="dN9pYsd95DC45UnFPXnsMAVCAhI=">AAAB63icdVDJSgNBEK2JW4xb1KMijUHwNEzifgt68ZiAWSAZQk+nJ2nSPTN09whhyNGrFw+KePUf8h3e/AZ/wp5EwfVBweO9KqrqeRFnSjvOq5WZmZ2bX8gu5paWV1bX8usbdRXGktAaCXkomx5WlLOA1jTTnDYjSbHwOG14g4vUb1xTqVgYXOlhRF2BewHzGcE6ldpU406+4NgHpaPDMwf9JkXbmaBQ3h5X3252xpVO/qXdDUksaKAJx0q1ik6k3QRLzQino1w7VjTCZIB7tGVogAVVbjK5dYT2jNJFfihNBRpN1K8TCRZKDYVnOgXWffXTS8W/vFas/VM3YUEUaxqQ6SI/5kiHKH0cdZmkRPOhIZhIZm5FpI8lJtrEkzMhfH6K/if1kl08tktVk8Y5TJGFLdiFfSjCCZThEipQAwJ9uIV7eLCEdWc9Wk/T1oz1MbMJ32A9vwNcAJIr</latexit>⌘

<latexit sha1_base64="KAwL++1SSS/UURa5ZXSdhyznNC8="></latexit>

d�

dpx,V dpT,J dyV d⌘J
=

Z
dbx
2⇡

eipx,V bx
X

i,j,k

Bi(xa, bx)Bj(xb, bx)Sijk(bx, ⌘J)

⇥Hij!V k(pT,V , yV � ⌘J)Jk(bx)
h
1 +O

⇣ p2x,V
p2T,V

⌘i

<latexit sha1_base64="WpNR5mIdD161fCbUrGnehCcYtx4="></latexit>

�
X

i<j

Ti ·TjS
(1)

⇣
bx, µ, ⌫

q
ni ·nj/2

⌘

<latexit sha1_base64="2CkjskyWtd9XTT3/UOhiwPrwQEk="></latexit>

S(1)
ij (bx, ⌘J , µ, ⌫) =

[Chiu, Jain, Neill, Rothstein, ’12]

[Arnold, Reno, ’89]

[Becher, Lorentzen, Schwartz, ’12]

[Moch, Vermaseren, Vogt, ’04/’05]


[Becher, Neubert, ’09]

[Gehrmann, Luebbert, Yang, ’14]


[Echevarria, Scimemi, Vladimirov, ’16]

[Luebbert, Oredsson, Stahlhofen, ’16]

[Gutierrez-Reyes, Scimemi,  
Waalewijn, Zoppi, ’18/’19]



LINEAR POLARISATION

• Somewhat surprising, only one gluon

• Two Lorentz structures in gluon beam function

• Identically for gluon jet!

•       contributes, with 
<latexit sha1_base64="6dwrcAHWLZSeGq/PrgPB1i8tgSo="></latexit>

H
(L)
qg!V q ⇠

ûm2
V

ŝt̂

<latexit sha1_base64="0E05NqxvaeBEx0QQCz+KnPxYg6U="></latexit>

J L(1)
g (~b?, µ, ⌫) = �1

3
CA +

2

3
TFnf

<latexit sha1_base64="n5GrCHte7eY4BgVXAL333+HasJ8="></latexit>

Bµ⌫
g (~b?, µ, ⌫) =

�gµ⌫?
d� 2

B(1)
g (~b?, µ, ⌫) +

✓
gµ⌫?
d� 2

+
bµ?b

⌫
?

b2T

◆
B(2)

g (~b?, µ, ⌫)

<latexit sha1_base64="Kk3n5f9/jwjQ2c4jSe0dkUq+Qas=">AAAB8HicdVDLSgMxFM3UV62vqks3wSJUhGFmfO9K3bisYB/SjiWTZtrQJDMkGaEM/QKXblwoIrjyc9z5Ie5NWwWfBy4czrmXe+8JYkaVdpxXKzM1PTM7l53PLSwuLa/kV9dqKkokJlUcsUg2AqQIo4JUNdWMNGJJEA8YqQf9k5FfvyJS0Uic60FMfI66goYUI22ki/JlWvS2h+1uO19w7F1vf+/Ygb+JaztjFEo7b0/XpBBX2vmXVifCCSdCY4aUarpOrP0USU0xI8NcK1EkRriPuqRpqECcKD8dHzyEW0bpwDCSpoSGY/XrRIq4UgMemE6OdE/99EbiX14z0eGRn1IRJ5oIPFkUJgzqCI6+hx0qCdZsYAjCkppbIe4hibA2GeVMCJ+fwv9JzbPdA9s7M2mUwQRZsAE2QRG44BCUwCmogCrAgIMbcAfuLWndWg/W46Q1Y33MrINvsJ7fAeSOk4Q=</latexit>

B(2)
g

[Catani, Grazzini, ‘11]



PLOTS I
• Using CT14nlo


• NLO from MCFM


• No difference Pythia 
hadron/parton


• Matching via transition 
function

��� ��� ��� ��� ��� ���

��

���

���

���

Use b* prescription [Collins, Soper, Sterman, ’85]

<latexit sha1_base64="MqVyNSSE+qHplYZ9DupDGcFmqZA="></latexit>

µH =
q

p2
T,V

+m2
V
, ⌫S = µB = 2e��e/|bx|, ⌫Ba,b = xa,b

p
s, ⌫J = 2pT,J cosh ⌘J



PLOTS II
• Linearly polarised beam and jet functions needed


• MCFM vs. Our singular :

-� -� -� -� -� -� -� �

�

�

��

��

-� -� -� -� -� -� -� �
-��

-��

-��

-��

�



TRACKS
• Angular resolution of calorimetry could be a problem

Use charged particle tracks

• Only affects Jet function finite term

<latexit sha1_base64="RK3Z8dMBj7iUXsPcGdaXdsONjKA=">AAAB8nicdVBNS8NAEN34WeNX1aOXxSJ4CpugphdR9OKxiq1CGmSz3baLm2zYnSil+DO8eFCkV/+Hdy/iv3HbKqjog4HHezPMm0lyKQwQ8u5MTE5Nz8yW5tz5hcWl5fLKasOoQjNeZ0oqfZFQw6XIeB0ESH6Ra07TRPLz5Opo6J9fc22Eys6gl/M4pZ1MtAWjYKWoeSo6XaBaq5vLcoV4O2EYVENMPBIEJNweEeKHAfY9MkJl/8Xdywdvbu2y/NpsKVakPAMmqTGRT3KI+1SDYJLfus3C8JyyK9rhkaUZTbmJ+6PIt3jTKi3cVtpWBnikfp/o09SYXprYzpRC1/z2huJfXlRAuxr3RZYXwDM2XtQuJAaFh/fjltCcgexZQpkWNitmXaopA/sl1z7h61L8P2kEnr/rBSekcnCIxiihdbSBtpCPQnSAjlEN1RFDCt2hB/TogHPvPDmDceuE8zmzhn7Aef4ATt+U8A==</latexit>)

• Track function T            after the break<latexit sha1_base64="RK3Z8dMBj7iUXsPcGdaXdsONjKA=">AAAB8nicdVBNS8NAEN34WeNX1aOXxSJ4CpugphdR9OKxiq1CGmSz3baLm2zYnSil+DO8eFCkV/+Hdy/iv3HbKqjog4HHezPMm0lyKQwQ8u5MTE5Nz8yW5tz5hcWl5fLKasOoQjNeZ0oqfZFQw6XIeB0ESH6Ra07TRPLz5Opo6J9fc22Eys6gl/M4pZ1MtAWjYKWoeSo6XaBaq5vLcoV4O2EYVENMPBIEJNweEeKHAfY9MkJl/8Xdywdvbu2y/NpsKVakPAMmqTGRT3KI+1SDYJLfus3C8JyyK9rhkaUZTbmJ+6PIt3jTKi3cVtpWBnikfp/o09SYXprYzpRC1/z2huJfXlRAuxr3RZYXwDM2XtQuJAaFh/fjltCcgexZQpkWNitmXaopA/sl1z7h61L8P2kEnr/rBSekcnCIxiihdbSBtpCPQnSAjlEN1RFDCt2hB/TogHPvPDmDceuE8zmzhn7Aef4ATt+U8A==</latexit>)

<latexit sha1_base64="A7CrwMPZnQFwgEx2p113VNxfQgs="></latexit>

J̄ (1)
q = J (1)

q + 4CF

Z 1

0
dx

1 + x2

1� x
ln

x

1� x

Z 1

0
dz1 Tq(z1, µ)

⇥
Z 1

0
dz2 Tg(z2, µ)[✓(z1x� z2(1� x))� ✓(x� 1

2 )]

[Chang, Procura, Thaler,  Waalewijn, ’13]
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OUTLOOK / CONCLUSION
• Resummation for azimuthal decorrelation in V+jet


• Surprisingly simple (WTA+SCET)


• Surprisingly rich (linear polarisation)


• Surprisingly flexible (Tracks)


• Still some work to do (Glauber contribution,…)


