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is characterized by large cross sections and has been 
measured with unprecedented precision in comparison 
to other high energy processes 

reveal the fundamental thermodynamic and transport 
properties of the QGP in A+A collisions

Jet production

Heavy flavor jet

is dominated by the quark initialed process compared 
to light jet

experiences the full evolution of the hot and dense 
medium produced in ultra-relativistic heavy ion 
collisions 

seems to lose less energy; used to study the energy 
loss mechanisms in QCD medium

This talk is about the inclusive heavy flavor jet production 

Motivation
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In p+p collisions 
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Inclusive jet Production
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<latexit sha1_base64="nnF5fcfKLWfk/kvnNZzIirRMpuk=">AAAB+nicdVDLTgIxFO3gC/E16NJNIzFxRcqAgDuiG5doeCUMmXRKByrtzKTtaAjyKW5caIxbv8Sdf2N5mKjRk9zk5Jx7c+89fsyZ0gh9WKmV1bX1jfRmZmt7Z3fPzu63VJRIQpsk4pHs+FhRzkLa1Exz2oklxcLntO2PLmZ++5ZKxaKwoccx7Qk8CFnACNZG8uysKxLvBrqKCRh7DXgNPTuH8pVSpYiKEOWLyKk6jiGoXD47LcJCHs2RA0vUPfvd7UckETTUhGOlugUU694ES80Ip9OMmygaYzLCA9o1NMSCqt5kfvoUHhulD4NImgo1nKvfJyZYKDUWvukUWA/Vb28m/uV1Ex1UexMWxommIVksChIOdQRnOcA+k5RoPjYEE8nMrZAMscREm7QyJoSvT+H/pOXkC4ZflXK182UcaXAIjsAJKIAKqIFLUAdNQMAdeABP4Nm6tx6tF+t10ZqyljMH4Aest08W85M8</latexit><latexit sha1_base64="nnF5fcfKLWfk/kvnNZzIirRMpuk=">AAAB+nicdVDLTgIxFO3gC/E16NJNIzFxRcqAgDuiG5doeCUMmXRKByrtzKTtaAjyKW5caIxbv8Sdf2N5mKjRk9zk5Jx7c+89fsyZ0gh9WKmV1bX1jfRmZmt7Z3fPzu63VJRIQpsk4pHs+FhRzkLa1Exz2oklxcLntO2PLmZ++5ZKxaKwoccx7Qk8CFnACNZG8uysKxLvBrqKCRh7DXgNPTuH8pVSpYiKEOWLyKk6jiGoXD47LcJCHs2RA0vUPfvd7UckETTUhGOlugUU694ES80Ip9OMmygaYzLCA9o1NMSCqt5kfvoUHhulD4NImgo1nKvfJyZYKDUWvukUWA/Vb28m/uV1Ex1UexMWxommIVksChIOdQRnOcA+k5RoPjYEE8nMrZAMscREm7QyJoSvT+H/pOXkC4ZflXK182UcaXAIjsAJKIAKqIFLUAdNQMAdeABP4Nm6tx6tF+t10ZqyljMH4Aest08W85M8</latexit><latexit sha1_base64="nnF5fcfKLWfk/kvnNZzIirRMpuk=">AAAB+nicdVDLTgIxFO3gC/E16NJNIzFxRcqAgDuiG5doeCUMmXRKByrtzKTtaAjyKW5caIxbv8Sdf2N5mKjRk9zk5Jx7c+89fsyZ0gh9WKmV1bX1jfRmZmt7Z3fPzu63VJRIQpsk4pHs+FhRzkLa1Exz2oklxcLntO2PLmZ++5ZKxaKwoccx7Qk8CFnACNZG8uysKxLvBrqKCRh7DXgNPTuH8pVSpYiKEOWLyKk6jiGoXD47LcJCHs2RA0vUPfvd7UckETTUhGOlugUU694ES80Ip9OMmygaYzLCA9o1NMSCqt5kfvoUHhulD4NImgo1nKvfJyZYKDUWvukUWA/Vb28m/uV1Ex1UexMWxommIVksChIOdQRnOcA+k5RoPjYEE8nMrZAMscREm7QyJoSvT+H/pOXkC4ZflXK182UcaXAIjsAJKIAKqIFLUAdNQMAdeABP4Nm6tx6tF+t10ZqyljMH4Aest08W85M8</latexit><latexit sha1_base64="nnF5fcfKLWfk/kvnNZzIirRMpuk=">AAAB+nicdVDLTgIxFO3gC/E16NJNIzFxRcqAgDuiG5doeCUMmXRKByrtzKTtaAjyKW5caIxbv8Sdf2N5mKjRk9zk5Jx7c+89fsyZ0gh9WKmV1bX1jfRmZmt7Z3fPzu63VJRIQpsk4pHs+FhRzkLa1Exz2oklxcLntO2PLmZ++5ZKxaKwoccx7Qk8CFnACNZG8uysKxLvBrqKCRh7DXgNPTuH8pVSpYiKEOWLyKk6jiGoXD47LcJCHs2RA0vUPfvd7UckETTUhGOlugUU694ES80Ip9OMmygaYzLCA9o1NMSCqt5kfvoUHhulD4NImgo1nKvfJyZYKDUWvukUWA/Vb28m/uV1Ex1UexMWxommIVksChIOdQRnOcA+k5RoPjYEE8nMrZAMscREm7QyJoSvT+H/pOXkC4ZflXK182UcaXAIjsAJKIAKqIFLUAdNQMAdeABP4Nm6tx6tF+t10ZqyljMH4Aest08W85M8</latexit>

mQ
<latexit sha1_base64="PWpP8sje7rkH2JS/xm5XWtcwQAs=">AAAB7HicdVDLSsNAFJ34rPVVdelmsAiuwiSpbd0V3bhswbSFNpTJdNIOnUzCzEQood/gxoUibv0gd/6N04egogcuHM65l3vvCVPOlEbow1pb39jc2i7sFHf39g8OS0fHbZVkklCfJDyR3RArypmgvmaa024qKY5DTjvh5Gbud+6pVCwRd3qa0iDGI8EiRrA2kh8P8tZsUCoju1apeciDyPaQW3ddQ1C1enXpQcdGC5TBCs1B6b0/TEgWU6EJx0r1HJTqIMdSM8LprNjPFE0xmeAR7RkqcExVkC+OncFzowxhlEhTQsOF+n0ix7FS0zg0nTHWY/Xbm4t/eb1MR/UgZyLNNBVkuSjKONQJnH8Oh0xSovnUEEwkM7dCMsYSE23yKZoQvj6F/5O2azuGtyrlxvUqjgI4BWfgAjigBhrgFjSBDwhg4AE8gWdLWI/Wi/W6bF2zVjMn4Aest09VSI8H</latexit><latexit sha1_base64="PWpP8sje7rkH2JS/xm5XWtcwQAs=">AAAB7HicdVDLSsNAFJ34rPVVdelmsAiuwiSpbd0V3bhswbSFNpTJdNIOnUzCzEQood/gxoUibv0gd/6N04egogcuHM65l3vvCVPOlEbow1pb39jc2i7sFHf39g8OS0fHbZVkklCfJDyR3RArypmgvmaa024qKY5DTjvh5Gbud+6pVCwRd3qa0iDGI8EiRrA2kh8P8tZsUCoju1apeciDyPaQW3ddQ1C1enXpQcdGC5TBCs1B6b0/TEgWU6EJx0r1HJTqIMdSM8LprNjPFE0xmeAR7RkqcExVkC+OncFzowxhlEhTQsOF+n0ix7FS0zg0nTHWY/Xbm4t/eb1MR/UgZyLNNBVkuSjKONQJnH8Oh0xSovnUEEwkM7dCMsYSE23yKZoQvj6F/5O2azuGtyrlxvUqjgI4BWfgAjigBhrgFjSBDwhg4AE8gWdLWI/Wi/W6bF2zVjMn4Aest09VSI8H</latexit><latexit sha1_base64="PWpP8sje7rkH2JS/xm5XWtcwQAs=">AAAB7HicdVDLSsNAFJ34rPVVdelmsAiuwiSpbd0V3bhswbSFNpTJdNIOnUzCzEQood/gxoUibv0gd/6N04egogcuHM65l3vvCVPOlEbow1pb39jc2i7sFHf39g8OS0fHbZVkklCfJDyR3RArypmgvmaa024qKY5DTjvh5Gbud+6pVCwRd3qa0iDGI8EiRrA2kh8P8tZsUCoju1apeciDyPaQW3ddQ1C1enXpQcdGC5TBCs1B6b0/TEgWU6EJx0r1HJTqIMdSM8LprNjPFE0xmeAR7RkqcExVkC+OncFzowxhlEhTQsOF+n0ix7FS0zg0nTHWY/Xbm4t/eb1MR/UgZyLNNBVkuSjKONQJnH8Oh0xSovnUEEwkM7dCMsYSE23yKZoQvj6F/5O2azuGtyrlxvUqjgI4BWfgAjigBhrgFjSBDwhg4AE8gWdLWI/Wi/W6bF2zVjMn4Aest09VSI8H</latexit><latexit sha1_base64="PWpP8sje7rkH2JS/xm5XWtcwQAs=">AAAB7HicdVDLSsNAFJ34rPVVdelmsAiuwiSpbd0V3bhswbSFNpTJdNIOnUzCzEQood/gxoUibv0gd/6N04egogcuHM65l3vvCVPOlEbow1pb39jc2i7sFHf39g8OS0fHbZVkklCfJDyR3RArypmgvmaa024qKY5DTjvh5Gbud+6pVCwRd3qa0iDGI8EiRrA2kh8P8tZsUCoju1apeciDyPaQW3ddQ1C1enXpQcdGC5TBCs1B6b0/TEgWU6EJx0r1HJTqIMdSM8LprNjPFE0xmeAR7RkqcExVkC+OncFzowxhlEhTQsOF+n0ix7FS0zg0nTHWY/Xbm4t/eb1MR/UgZyLNNBVkuSjKONQJnH8Oh0xSovnUEEwkM7dCMsYSE23yKZoQvj6F/5O2azuGtyrlxvUqjgI4BWfgAjigBhrgFjSBDwhg4AE8gWdLWI/Wi/W6bF2zVjMn4Aest09VSI8H</latexit>

⇤QCD
<latexit sha1_base64="h7Hzf0YYwrPp+cTbVq07wR/YpxM=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUICcaKMjAwtBJ9SE0UOY7TWrWdyHZAVeinsDCAECtfwsbf4LYZoOVIlo7OOVf3+oQpo0o7zrdVWlvf2Nwqb1d2dvf2D+zqYVclmcSkgxOWyH6IFGFUkI6mmpF+KgniISO9cNyc+b0HIhVNxL2epMTnaChoTDHSRgrsqndnwhEKck9y2G7eTAO75tSdOeAqcQtSAwVagf3lRQnOOBEaM6TUwHVS7edIaooZmVa8TJEU4TEakoGhAnGi/Hx++hSeGiWCcSLNExrO1d8TOeJKTXhokhzpkVr2ZuJ/3iDT8ZWfU5Fmmgi8WBRnDOoEznqAEZUEazYxBGFJza0Qj5BEWJu2KqYEd/nLq6R7XncNb1/UGtdFHWVwDE7AGXDBJWiAW9ACHYDBI3gGr+DNerJerHfrYxEtWcXMEfgD6/MHfcSTfA==</latexit><latexit sha1_base64="h7Hzf0YYwrPp+cTbVq07wR/YpxM=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUICcaKMjAwtBJ9SE0UOY7TWrWdyHZAVeinsDCAECtfwsbf4LYZoOVIlo7OOVf3+oQpo0o7zrdVWlvf2Nwqb1d2dvf2D+zqYVclmcSkgxOWyH6IFGFUkI6mmpF+KgniISO9cNyc+b0HIhVNxL2epMTnaChoTDHSRgrsqndnwhEKck9y2G7eTAO75tSdOeAqcQtSAwVagf3lRQnOOBEaM6TUwHVS7edIaooZmVa8TJEU4TEakoGhAnGi/Hx++hSeGiWCcSLNExrO1d8TOeJKTXhokhzpkVr2ZuJ/3iDT8ZWfU5Fmmgi8WBRnDOoEznqAEZUEazYxBGFJza0Qj5BEWJu2KqYEd/nLq6R7XncNb1/UGtdFHWVwDE7AGXDBJWiAW9ACHYDBI3gGr+DNerJerHfrYxEtWcXMEfgD6/MHfcSTfA==</latexit><latexit sha1_base64="h7Hzf0YYwrPp+cTbVq07wR/YpxM=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUICcaKMjAwtBJ9SE0UOY7TWrWdyHZAVeinsDCAECtfwsbf4LYZoOVIlo7OOVf3+oQpo0o7zrdVWlvf2Nwqb1d2dvf2D+zqYVclmcSkgxOWyH6IFGFUkI6mmpF+KgniISO9cNyc+b0HIhVNxL2epMTnaChoTDHSRgrsqndnwhEKck9y2G7eTAO75tSdOeAqcQtSAwVagf3lRQnOOBEaM6TUwHVS7edIaooZmVa8TJEU4TEakoGhAnGi/Hx++hSeGiWCcSLNExrO1d8TOeJKTXhokhzpkVr2ZuJ/3iDT8ZWfU5Fmmgi8WBRnDOoEznqAEZUEazYxBGFJza0Qj5BEWJu2KqYEd/nLq6R7XncNb1/UGtdFHWVwDE7AGXDBJWiAW9ACHYDBI3gGr+DNerJerHfrYxEtWcXMEfgD6/MHfcSTfA==</latexit><latexit sha1_base64="h7Hzf0YYwrPp+cTbVq07wR/YpxM=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUICcaKMjAwtBJ9SE0UOY7TWrWdyHZAVeinsDCAECtfwsbf4LYZoOVIlo7OOVf3+oQpo0o7zrdVWlvf2Nwqb1d2dvf2D+zqYVclmcSkgxOWyH6IFGFUkI6mmpF+KgniISO9cNyc+b0HIhVNxL2epMTnaChoTDHSRgrsqndnwhEKck9y2G7eTAO75tSdOeAqcQtSAwVagf3lRQnOOBEaM6TUwHVS7edIaooZmVa8TJEU4TEakoGhAnGi/Hx++hSeGiWCcSLNExrO1d8TOeJKTXhokhzpkVr2ZuJ/3iDT8ZWfU5Fmmgi8WBRnDOoEznqAEZUEazYxBGFJza0Qj5BEWJu2KqYEd/nLq6R7XncNb1/UGtdFHWVwDE7AGXDBJWiAW9ACHYDBI3gGr+DNerJerHfrYxEtWcXMEfgD6/MHfcSTfA==</latexit>

d�pp!J+X

dpT d⌘
=
2pT
s

X

a,b,c

Z 1

xmin
a

dxa

xa
fa(xa, µ)

Z 1

xmin
b

dxb

xb
fb(xb, µ)

⇥
Z 1

zmin

dzc
z2c

d�̂ab!c(ŝ, pT /zc, ⌘̂, µ)

dvdz
JJ/c(zc, wJ tan(R0/2),mQ, µ)

<latexit sha1_base64="TC0qefwge+R4xG+p/cA3lfhNwhs="></latexit><latexit sha1_base64="TC0qefwge+R4xG+p/cA3lfhNwhs="></latexit><latexit sha1_base64="TC0qefwge+R4xG+p/cA3lfhNwhs="></latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="bM04AOjSwYpG/qQ4kvLGgzZ+Ejw="></latexit><latexit sha1_base64="bM04AOjSwYpG/qQ4kvLGgzZ+Ejw="></latexit><latexit sha1_base64="PnXQuan9kVU8aNPZsMrojLDHtAc="></latexit><latexit sha1_base64="TC0qefwge+R4xG+p/cA3lfhNwhs="></latexit><latexit sha1_base64="TC0qefwge+R4xG+p/cA3lfhNwhs="></latexit><latexit sha1_base64="TC0qefwge+R4xG+p/cA3lfhNwhs="></latexit><latexit sha1_base64="TC0qefwge+R4xG+p/cA3lfhNwhs="></latexit><latexit sha1_base64="TC0qefwge+R4xG+p/cA3lfhNwhs="></latexit><latexit sha1_base64="TC0qefwge+R4xG+p/cA3lfhNwhs="></latexit>

light jet: Kang et al 2016, Dai et al 2016

heavy flavor jet: Dai et al 2018

Semi-inclusive jet function 
Aversa et al 1989, Jager et al 2002

Hard scattering kernel 

Aversa et al 1990

J ̈ager et al 2004

Mukherjee et al 2012 

Kaufmann et al 2016 

….



!5

Inclusive jet Production

Dai, Kim, Leibovich 2018

Q ! JQ
<latexit sha1_base64="GyjqReNOzByi0H+hKkCUEeeV+hk=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG3HVgn1IO5RMmmlD8xiSjFCGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ302EA9q9B9v9EvV/yqPwdaJUFOKpCj3i9/9QaKpIJKSzg2phv4iQ0zrC0jnE5LvdTQBJMxHtKuoxILasJsfvAUnTllgGKl3ZMWzdXfGxkWxkxE5CYFtiOz7M3E/7xuauPrMGMySS2VZPFRnHLkQs7SowHTlFg+cQQTzdytiIywxsS6jkquhGA58ippXVQDxxuXldpNXkcRTuAUziGAK6jBHdShCQQEPMMrvHnae/HevY/FaMHLd47hD7zPH50Jj54=</latexit><latexit sha1_base64="GyjqReNOzByi0H+hKkCUEeeV+hk=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG3HVgn1IO5RMmmlD8xiSjFCGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ302EA9q9B9v9EvV/yqPwdaJUFOKpCj3i9/9QaKpIJKSzg2phv4iQ0zrC0jnE5LvdTQBJMxHtKuoxILasJsfvAUnTllgGKl3ZMWzdXfGxkWxkxE5CYFtiOz7M3E/7xuauPrMGMySS2VZPFRnHLkQs7SowHTlFg+cQQTzdytiIywxsS6jkquhGA58ippXVQDxxuXldpNXkcRTuAUziGAK6jBHdShCQQEPMMrvHnae/HevY/FaMHLd47hD7zPH50Jj54=</latexit><latexit sha1_base64="GyjqReNOzByi0H+hKkCUEeeV+hk=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG3HVgn1IO5RMmmlD8xiSjFCGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ302EA9q9B9v9EvV/yqPwdaJUFOKpCj3i9/9QaKpIJKSzg2phv4iQ0zrC0jnE5LvdTQBJMxHtKuoxILasJsfvAUnTllgGKl3ZMWzdXfGxkWxkxE5CYFtiOz7M3E/7xuauPrMGMySS2VZPFRnHLkQs7SowHTlFg+cQQTzdytiIywxsS6jkquhGA58ippXVQDxxuXldpNXkcRTuAUziGAK6jBHdShCQQEPMMrvHnae/HevY/FaMHLd47hD7zPH50Jj54=</latexit><latexit sha1_base64="GyjqReNOzByi0H+hKkCUEeeV+hk=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG3HVgn1IO5RMmmlD8xiSjFCGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ302EA9q9B9v9EvV/yqPwdaJUFOKpCj3i9/9QaKpIJKSzg2phv4iQ0zrC0jnE5LvdTQBJMxHtKuoxILasJsfvAUnTllgGKl3ZMWzdXfGxkWxkxE5CYFtiOz7M3E/7xuauPrMGMySS2VZPFRnHLkQs7SowHTlFg+cQQTzdytiIywxsS6jkquhGA58ippXVQDxxuXldpNXkcRTuAUziGAK6jBHdShCQQEPMMrvHnae/HevY/FaMHLd47hD7zPH50Jj54=</latexit>

g ! JQ
<latexit sha1_base64="VfNzS2q2tol4fv92sDYPBRmD5sk=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG3HVgn1IO5RMmmlD8xiSjFCGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ30OEQ9q9B9v9EvV/yqPwdaJUFOKpCj3i9/9QaKpIJKSzg2phv4iQ0zrC0jnE5LvdTQBJMxHtKuoxILasJsfvAUnTllgGKl3ZMWzdXfGxkWxkxE5CYFtiOz7M3E/7xuauPrMGMySS2VZPFRnHLkQs7SowHTlFg+cQQTzdytiIywxsS6jkquhGA58ippXVQDxxuXldpNXkcRTuAUziGAK6jBHdShCQQEPMMrvHnae/HevY/FaMHLd47hD7zPH78Rj7Q=</latexit><latexit sha1_base64="VfNzS2q2tol4fv92sDYPBRmD5sk=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG3HVgn1IO5RMmmlD8xiSjFCGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ30OEQ9q9B9v9EvV/yqPwdaJUFOKpCj3i9/9QaKpIJKSzg2phv4iQ0zrC0jnE5LvdTQBJMxHtKuoxILasJsfvAUnTllgGKl3ZMWzdXfGxkWxkxE5CYFtiOz7M3E/7xuauPrMGMySS2VZPFRnHLkQs7SowHTlFg+cQQTzdytiIywxsS6jkquhGA58ippXVQDxxuXldpNXkcRTuAUziGAK6jBHdShCQQEPMMrvHnae/HevY/FaMHLd47hD7zPH78Rj7Q=</latexit><latexit sha1_base64="VfNzS2q2tol4fv92sDYPBRmD5sk=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG3HVgn1IO5RMmmlD8xiSjFCGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ30OEQ9q9B9v9EvV/yqPwdaJUFOKpCj3i9/9QaKpIJKSzg2phv4iQ0zrC0jnE5LvdTQBJMxHtKuoxILasJsfvAUnTllgGKl3ZMWzdXfGxkWxkxE5CYFtiOz7M3E/7xuauPrMGMySS2VZPFRnHLkQs7SowHTlFg+cQQTzdytiIywxsS6jkquhGA58ippXVQDxxuXldpNXkcRTuAUziGAK6jBHdShCQQEPMMrvHnae/HevY/FaMHLd47hD7zPH78Rj7Q=</latexit><latexit sha1_base64="VfNzS2q2tol4fv92sDYPBRmD5sk=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG3HVgn1IO5RMmmlD8xiSjFCGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ30OEQ9q9B9v9EvV/yqPwdaJUFOKpCj3i9/9QaKpIJKSzg2phv4iQ0zrC0jnE5LvdTQBJMxHtKuoxILasJsfvAUnTllgGKl3ZMWzdXfGxkWxkxE5CYFtiOz7M3E/7xuauPrMGMySS2VZPFRnHLkQs7SowHTlFg+cQQTzdytiIywxsS6jkquhGA58ippXVQDxxuXldpNXkcRTuAUziGAK6jBHdShCQQEPMMrvHnae/HevY/FaMHLd47hD7zPH78Rj7Q=</latexit>
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Using SCET with finite quark mass Leibovich, Ligeti, Wise 2003
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Resummation
The SiJFs Evolve according to DGLAP-like equations
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is the usual Altarelli-Parisi splitting function

We use the Mellin moment space approach to solve 
this equation.
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the integrated perturbative 
kernel at the jet typical scale

the integrated parton fragmentation 
function from parton l to parton Q

Bauer, Mereghetti 2013, Dai, Kim, Leibovich 2016, 2018
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µh ⇠ pT
<latexit sha1_base64="xT7kW8E60XGq7wYfchzmzfi4+VY=">AAAB+HicdVDLSsNAFJ34rPXRqEs3g0VwFZK20HRXdOOyQl/QhDCZTtqhM0mYmQg19EvcuFDErZ/izr9x0lZQ0QMXDufcy733hCmjUtn2h7GxubW9s1vaK+8fHB5VzOOTvkwygUkPJywRwxBJwmhMeooqRoapIIiHjAzC2XXhD+6IkDSJu2qeEp+jSUwjipHSUmBWPJ4FU+hJymEadGFgVm3LsR3XrUPbajZqDacgrXrLtWvQsewlqmCNTmC+e+MEZ5zECjMk5cixU+XnSCiKGVmUvUySFOEZmpCRpjHiRPr58vAFvNDKGEaJ0BUruFS/T+SISznnoe7kSE3lb68Q//JGmYpcP6dxmikS49WiKGNQJbBIAY6pIFixuSYIC6pvhXiKBMJKZ1XWIXx9Cv8n/ZrlaH7bqLav1nGUwBk4B5fAAU3QBjegA3oAgww8gCfwbNwbj8aL8bpq3TDWM6fgB4y3TxZDkrc=</latexit><latexit sha1_base64="xT7kW8E60XGq7wYfchzmzfi4+VY=">AAAB+HicdVDLSsNAFJ34rPXRqEs3g0VwFZK20HRXdOOyQl/QhDCZTtqhM0mYmQg19EvcuFDErZ/izr9x0lZQ0QMXDufcy733hCmjUtn2h7GxubW9s1vaK+8fHB5VzOOTvkwygUkPJywRwxBJwmhMeooqRoapIIiHjAzC2XXhD+6IkDSJu2qeEp+jSUwjipHSUmBWPJ4FU+hJymEadGFgVm3LsR3XrUPbajZqDacgrXrLtWvQsewlqmCNTmC+e+MEZ5zECjMk5cixU+XnSCiKGVmUvUySFOEZmpCRpjHiRPr58vAFvNDKGEaJ0BUruFS/T+SISznnoe7kSE3lb68Q//JGmYpcP6dxmikS49WiKGNQJbBIAY6pIFixuSYIC6pvhXiKBMJKZ1XWIXx9Cv8n/ZrlaH7bqLav1nGUwBk4B5fAAU3QBjegA3oAgww8gCfwbNwbj8aL8bpq3TDWM6fgB4y3TxZDkrc=</latexit><latexit sha1_base64="xT7kW8E60XGq7wYfchzmzfi4+VY=">AAAB+HicdVDLSsNAFJ34rPXRqEs3g0VwFZK20HRXdOOyQl/QhDCZTtqhM0mYmQg19EvcuFDErZ/izr9x0lZQ0QMXDufcy733hCmjUtn2h7GxubW9s1vaK+8fHB5VzOOTvkwygUkPJywRwxBJwmhMeooqRoapIIiHjAzC2XXhD+6IkDSJu2qeEp+jSUwjipHSUmBWPJ4FU+hJymEadGFgVm3LsR3XrUPbajZqDacgrXrLtWvQsewlqmCNTmC+e+MEZ5zECjMk5cixU+XnSCiKGVmUvUySFOEZmpCRpjHiRPr58vAFvNDKGEaJ0BUruFS/T+SISznnoe7kSE3lb68Q//JGmYpcP6dxmikS49WiKGNQJbBIAY6pIFixuSYIC6pvhXiKBMJKZ1XWIXx9Cv8n/ZrlaH7bqLav1nGUwBk4B5fAAU3QBjegA3oAgww8gCfwbNwbj8aL8bpq3TDWM6fgB4y3TxZDkrc=</latexit><latexit sha1_base64="xT7kW8E60XGq7wYfchzmzfi4+VY=">AAAB+HicdVDLSsNAFJ34rPXRqEs3g0VwFZK20HRXdOOyQl/QhDCZTtqhM0mYmQg19EvcuFDErZ/izr9x0lZQ0QMXDufcy733hCmjUtn2h7GxubW9s1vaK+8fHB5VzOOTvkwygUkPJywRwxBJwmhMeooqRoapIIiHjAzC2XXhD+6IkDSJu2qeEp+jSUwjipHSUmBWPJ4FU+hJymEadGFgVm3LsR3XrUPbajZqDacgrXrLtWvQsewlqmCNTmC+e+MEZ5zECjMk5cixU+XnSCiKGVmUvUySFOEZmpCRpjHiRPr58vAFvNDKGEaJ0BUruFS/T+SISznnoe7kSE3lb68Q//JGmYpcP6dxmikS49WiKGNQJbBIAY6pIFixuSYIC6pvhXiKBMJKZ1XWIXx9Cv8n/ZrlaH7bqLav1nGUwBk4B5fAAU3QBjegA3oAgww8gCfwbNwbj8aL8bpq3TDWM6fgB4y3TxZDkrc=</latexit>

µj ⇠ pTR
<latexit sha1_base64="nnF5fcfKLWfk/kvnNZzIirRMpuk=">AAAB+nicdVDLTgIxFO3gC/E16NJNIzFxRcqAgDuiG5doeCUMmXRKByrtzKTtaAjyKW5caIxbv8Sdf2N5mKjRk9zk5Jx7c+89fsyZ0gh9WKmV1bX1jfRmZmt7Z3fPzu63VJRIQpsk4pHs+FhRzkLa1Exz2oklxcLntO2PLmZ++5ZKxaKwoccx7Qk8CFnACNZG8uysKxLvBrqKCRh7DXgNPTuH8pVSpYiKEOWLyKk6jiGoXD47LcJCHs2RA0vUPfvd7UckETTUhGOlugUU694ES80Ip9OMmygaYzLCA9o1NMSCqt5kfvoUHhulD4NImgo1nKvfJyZYKDUWvukUWA/Vb28m/uV1Ex1UexMWxommIVksChIOdQRnOcA+k5RoPjYEE8nMrZAMscREm7QyJoSvT+H/pOXkC4ZflXK182UcaXAIjsAJKIAKqIFLUAdNQMAdeABP4Nm6tx6tF+t10ZqyljMH4Aest08W85M8</latexit><latexit sha1_base64="nnF5fcfKLWfk/kvnNZzIirRMpuk=">AAAB+nicdVDLTgIxFO3gC/E16NJNIzFxRcqAgDuiG5doeCUMmXRKByrtzKTtaAjyKW5caIxbv8Sdf2N5mKjRk9zk5Jx7c+89fsyZ0gh9WKmV1bX1jfRmZmt7Z3fPzu63VJRIQpsk4pHs+FhRzkLa1Exz2oklxcLntO2PLmZ++5ZKxaKwoccx7Qk8CFnACNZG8uysKxLvBrqKCRh7DXgNPTuH8pVSpYiKEOWLyKk6jiGoXD47LcJCHs2RA0vUPfvd7UckETTUhGOlugUU694ES80Ip9OMmygaYzLCA9o1NMSCqt5kfvoUHhulD4NImgo1nKvfJyZYKDUWvukUWA/Vb28m/uV1Ex1UexMWxommIVksChIOdQRnOcA+k5RoPjYEE8nMrZAMscREm7QyJoSvT+H/pOXkC4ZflXK182UcaXAIjsAJKIAKqIFLUAdNQMAdeABP4Nm6tx6tF+t10ZqyljMH4Aest08W85M8</latexit><latexit sha1_base64="nnF5fcfKLWfk/kvnNZzIirRMpuk=">AAAB+nicdVDLTgIxFO3gC/E16NJNIzFxRcqAgDuiG5doeCUMmXRKByrtzKTtaAjyKW5caIxbv8Sdf2N5mKjRk9zk5Jx7c+89fsyZ0gh9WKmV1bX1jfRmZmt7Z3fPzu63VJRIQpsk4pHs+FhRzkLa1Exz2oklxcLntO2PLmZ++5ZKxaKwoccx7Qk8CFnACNZG8uysKxLvBrqKCRh7DXgNPTuH8pVSpYiKEOWLyKk6jiGoXD47LcJCHs2RA0vUPfvd7UckETTUhGOlugUU694ES80Ip9OMmygaYzLCA9o1NMSCqt5kfvoUHhulD4NImgo1nKvfJyZYKDUWvukUWA/Vb28m/uV1Ex1UexMWxommIVksChIOdQRnOcA+k5RoPjYEE8nMrZAMscREm7QyJoSvT+H/pOXkC4ZflXK182UcaXAIjsAJKIAKqIFLUAdNQMAdeABP4Nm6tx6tF+t10ZqyljMH4Aest08W85M8</latexit><latexit sha1_base64="nnF5fcfKLWfk/kvnNZzIirRMpuk=">AAAB+nicdVDLTgIxFO3gC/E16NJNIzFxRcqAgDuiG5doeCUMmXRKByrtzKTtaAjyKW5caIxbv8Sdf2N5mKjRk9zk5Jx7c+89fsyZ0gh9WKmV1bX1jfRmZmt7Z3fPzu63VJRIQpsk4pHs+FhRzkLa1Exz2oklxcLntO2PLmZ++5ZKxaKwoccx7Qk8CFnACNZG8uysKxLvBrqKCRh7DXgNPTuH8pVSpYiKEOWLyKk6jiGoXD47LcJCHs2RA0vUPfvd7UckETTUhGOlugUU694ES80Ip9OMmygaYzLCA9o1NMSCqt5kfvoUHhulD4NImgo1nKvfJyZYKDUWvukUWA/Vb28m/uV1Ex1UexMWxommIVksChIOdQRnOcA+k5RoPjYEE8nMrZAMscREm7QyJoSvT+H/pOXkC4ZflXK182UcaXAIjsAJKIAKqIFLUAdNQMAdeABP4Nm6tx6tF+t10ZqyljMH4Aest08W85M8</latexit>

mQ
<latexit sha1_base64="PWpP8sje7rkH2JS/xm5XWtcwQAs=">AAAB7HicdVDLSsNAFJ34rPVVdelmsAiuwiSpbd0V3bhswbSFNpTJdNIOnUzCzEQood/gxoUibv0gd/6N04egogcuHM65l3vvCVPOlEbow1pb39jc2i7sFHf39g8OS0fHbZVkklCfJDyR3RArypmgvmaa024qKY5DTjvh5Gbud+6pVCwRd3qa0iDGI8EiRrA2kh8P8tZsUCoju1apeciDyPaQW3ddQ1C1enXpQcdGC5TBCs1B6b0/TEgWU6EJx0r1HJTqIMdSM8LprNjPFE0xmeAR7RkqcExVkC+OncFzowxhlEhTQsOF+n0ix7FS0zg0nTHWY/Xbm4t/eb1MR/UgZyLNNBVkuSjKONQJnH8Oh0xSovnUEEwkM7dCMsYSE23yKZoQvj6F/5O2azuGtyrlxvUqjgI4BWfgAjigBhrgFjSBDwhg4AE8gWdLWI/Wi/W6bF2zVjMn4Aest09VSI8H</latexit><latexit sha1_base64="PWpP8sje7rkH2JS/xm5XWtcwQAs=">AAAB7HicdVDLSsNAFJ34rPVVdelmsAiuwiSpbd0V3bhswbSFNpTJdNIOnUzCzEQood/gxoUibv0gd/6N04egogcuHM65l3vvCVPOlEbow1pb39jc2i7sFHf39g8OS0fHbZVkklCfJDyR3RArypmgvmaa024qKY5DTjvh5Gbud+6pVCwRd3qa0iDGI8EiRrA2kh8P8tZsUCoju1apeciDyPaQW3ddQ1C1enXpQcdGC5TBCs1B6b0/TEgWU6EJx0r1HJTqIMdSM8LprNjPFE0xmeAR7RkqcExVkC+OncFzowxhlEhTQsOF+n0ix7FS0zg0nTHWY/Xbm4t/eb1MR/UgZyLNNBVkuSjKONQJnH8Oh0xSovnUEEwkM7dCMsYSE23yKZoQvj6F/5O2azuGtyrlxvUqjgI4BWfgAjigBhrgFjSBDwhg4AE8gWdLWI/Wi/W6bF2zVjMn4Aest09VSI8H</latexit><latexit sha1_base64="PWpP8sje7rkH2JS/xm5XWtcwQAs=">AAAB7HicdVDLSsNAFJ34rPVVdelmsAiuwiSpbd0V3bhswbSFNpTJdNIOnUzCzEQood/gxoUibv0gd/6N04egogcuHM65l3vvCVPOlEbow1pb39jc2i7sFHf39g8OS0fHbZVkklCfJDyR3RArypmgvmaa024qKY5DTjvh5Gbud+6pVCwRd3qa0iDGI8EiRrA2kh8P8tZsUCoju1apeciDyPaQW3ddQ1C1enXpQcdGC5TBCs1B6b0/TEgWU6EJx0r1HJTqIMdSM8LprNjPFE0xmeAR7RkqcExVkC+OncFzowxhlEhTQsOF+n0ix7FS0zg0nTHWY/Xbm4t/eb1MR/UgZyLNNBVkuSjKONQJnH8Oh0xSovnUEEwkM7dCMsYSE23yKZoQvj6F/5O2azuGtyrlxvUqjgI4BWfgAjigBhrgFjSBDwhg4AE8gWdLWI/Wi/W6bF2zVjMn4Aest09VSI8H</latexit><latexit sha1_base64="PWpP8sje7rkH2JS/xm5XWtcwQAs=">AAAB7HicdVDLSsNAFJ34rPVVdelmsAiuwiSpbd0V3bhswbSFNpTJdNIOnUzCzEQood/gxoUibv0gd/6N04egogcuHM65l3vvCVPOlEbow1pb39jc2i7sFHf39g8OS0fHbZVkklCfJDyR3RArypmgvmaa024qKY5DTjvh5Gbud+6pVCwRd3qa0iDGI8EiRrA2kh8P8tZsUCoju1apeciDyPaQW3ddQ1C1enXpQcdGC5TBCs1B6b0/TEgWU6EJx0r1HJTqIMdSM8LprNjPFE0xmeAR7RkqcExVkC+OncFzowxhlEhTQsOF+n0ix7FS0zg0nTHWY/Xbm4t/eb1MR/UgZyLNNBVkuSjKONQJnH8Oh0xSovnUEEwkM7dCMsYSE23yKZoQvj6F/5O2azuGtyrlxvUqjgI4BWfgAjigBhrgFjSBDwhg4AE8gWdLWI/Wi/W6bF2zVjMn4Aest09VSI8H</latexit>

⇤QCD
<latexit sha1_base64="h7Hzf0YYwrPp+cTbVq07wR/YpxM=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUICcaKMjAwtBJ9SE0UOY7TWrWdyHZAVeinsDCAECtfwsbf4LYZoOVIlo7OOVf3+oQpo0o7zrdVWlvf2Nwqb1d2dvf2D+zqYVclmcSkgxOWyH6IFGFUkI6mmpF+KgniISO9cNyc+b0HIhVNxL2epMTnaChoTDHSRgrsqndnwhEKck9y2G7eTAO75tSdOeAqcQtSAwVagf3lRQnOOBEaM6TUwHVS7edIaooZmVa8TJEU4TEakoGhAnGi/Hx++hSeGiWCcSLNExrO1d8TOeJKTXhokhzpkVr2ZuJ/3iDT8ZWfU5Fmmgi8WBRnDOoEznqAEZUEazYxBGFJza0Qj5BEWJu2KqYEd/nLq6R7XncNb1/UGtdFHWVwDE7AGXDBJWiAW9ACHYDBI3gGr+DNerJerHfrYxEtWcXMEfgD6/MHfcSTfA==</latexit><latexit sha1_base64="h7Hzf0YYwrPp+cTbVq07wR/YpxM=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUICcaKMjAwtBJ9SE0UOY7TWrWdyHZAVeinsDCAECtfwsbf4LYZoOVIlo7OOVf3+oQpo0o7zrdVWlvf2Nwqb1d2dvf2D+zqYVclmcSkgxOWyH6IFGFUkI6mmpF+KgniISO9cNyc+b0HIhVNxL2epMTnaChoTDHSRgrsqndnwhEKck9y2G7eTAO75tSdOeAqcQtSAwVagf3lRQnOOBEaM6TUwHVS7edIaooZmVa8TJEU4TEakoGhAnGi/Hx++hSeGiWCcSLNExrO1d8TOeJKTXhokhzpkVr2ZuJ/3iDT8ZWfU5Fmmgi8WBRnDOoEznqAEZUEazYxBGFJza0Qj5BEWJu2KqYEd/nLq6R7XncNb1/UGtdFHWVwDE7AGXDBJWiAW9ACHYDBI3gGr+DNerJerHfrYxEtWcXMEfgD6/MHfcSTfA==</latexit><latexit sha1_base64="h7Hzf0YYwrPp+cTbVq07wR/YpxM=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUICcaKMjAwtBJ9SE0UOY7TWrWdyHZAVeinsDCAECtfwsbf4LYZoOVIlo7OOVf3+oQpo0o7zrdVWlvf2Nwqb1d2dvf2D+zqYVclmcSkgxOWyH6IFGFUkI6mmpF+KgniISO9cNyc+b0HIhVNxL2epMTnaChoTDHSRgrsqndnwhEKck9y2G7eTAO75tSdOeAqcQtSAwVagf3lRQnOOBEaM6TUwHVS7edIaooZmVa8TJEU4TEakoGhAnGi/Hx++hSeGiWCcSLNExrO1d8TOeJKTXhokhzpkVr2ZuJ/3iDT8ZWfU5Fmmgi8WBRnDOoEznqAEZUEazYxBGFJza0Qj5BEWJu2KqYEd/nLq6R7XncNb1/UGtdFHWVwDE7AGXDBJWiAW9ACHYDBI3gGr+DNerJerHfrYxEtWcXMEfgD6/MHfcSTfA==</latexit><latexit sha1_base64="h7Hzf0YYwrPp+cTbVq07wR/YpxM=">AAAB+nicbVC7TsMwFHXKq5RXCiOLRYXEVCUICcaKMjAwtBJ9SE0UOY7TWrWdyHZAVeinsDCAECtfwsbf4LYZoOVIlo7OOVf3+oQpo0o7zrdVWlvf2Nwqb1d2dvf2D+zqYVclmcSkgxOWyH6IFGFUkI6mmpF+KgniISO9cNyc+b0HIhVNxL2epMTnaChoTDHSRgrsqndnwhEKck9y2G7eTAO75tSdOeAqcQtSAwVagf3lRQnOOBEaM6TUwHVS7edIaooZmVa8TJEU4TEakoGhAnGi/Hx++hSeGiWCcSLNExrO1d8TOeJKTXhokhzpkVr2ZuJ/3iDT8ZWfU5Fmmgi8WBRnDOoEznqAEZUEazYxBGFJza0Qj5BEWJu2KqYEd/nLq6R7XncNb1/UGtdFHWVwDE7AGXDBJWiAW9ACHYDBI3gGr+DNerJerHfrYxEtWcXMEfgD6/MHfcSTfA==</latexit>

lnR
<latexit sha1_base64="Rn3UFeig6uADIshNYa+TWQg83q8=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiSp2nZXdOOyin1AG8pkOmmHTiZhZiKU0G9w40IRt36QO//G6UNQ0QMXDufcy733BAlnSjvOh5VbWV1b38hvFra2d3b3ivsHLRWnktAmiXksOwFWlDNBm5ppTjuJpDgKOG0H46uZ376nUrFY3OlJQv0IDwULGcHaSM0eF+i2Xyw59kW5WvNqyLHdmnfuVg1xKl654iHXduYowRKNfvG9N4hJGlGhCcdKdV0n0X6GpWaE02mhlyqaYDLGQ9o1VOCIKj+bHztFJ0YZoDCWpoRGc/X7RIYjpSZRYDojrEfqtzcT//K6qQ6rfsZEkmoqyGJRmHKkYzT7HA2YpETziSGYSGZuRWSEJSba5FMwIXx9iv4nLc92Db85K9Uvl3Hk4QiO4RRcqEAdrqEBTSDA4AGe4NkS1qP1Yr0uWnPWcuYQfsB6+wTEg46o</latexit><latexit sha1_base64="Rn3UFeig6uADIshNYa+TWQg83q8=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiSp2nZXdOOyin1AG8pkOmmHTiZhZiKU0G9w40IRt36QO//G6UNQ0QMXDufcy733BAlnSjvOh5VbWV1b38hvFra2d3b3ivsHLRWnktAmiXksOwFWlDNBm5ppTjuJpDgKOG0H46uZ376nUrFY3OlJQv0IDwULGcHaSM0eF+i2Xyw59kW5WvNqyLHdmnfuVg1xKl654iHXduYowRKNfvG9N4hJGlGhCcdKdV0n0X6GpWaE02mhlyqaYDLGQ9o1VOCIKj+bHztFJ0YZoDCWpoRGc/X7RIYjpSZRYDojrEfqtzcT//K6qQ6rfsZEkmoqyGJRmHKkYzT7HA2YpETziSGYSGZuRWSEJSba5FMwIXx9iv4nLc92Db85K9Uvl3Hk4QiO4RRcqEAdrqEBTSDA4AGe4NkS1qP1Yr0uWnPWcuYQfsB6+wTEg46o</latexit><latexit sha1_base64="Rn3UFeig6uADIshNYa+TWQg83q8=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiSp2nZXdOOyin1AG8pkOmmHTiZhZiKU0G9w40IRt36QO//G6UNQ0QMXDufcy733BAlnSjvOh5VbWV1b38hvFra2d3b3ivsHLRWnktAmiXksOwFWlDNBm5ppTjuJpDgKOG0H46uZ376nUrFY3OlJQv0IDwULGcHaSM0eF+i2Xyw59kW5WvNqyLHdmnfuVg1xKl654iHXduYowRKNfvG9N4hJGlGhCcdKdV0n0X6GpWaE02mhlyqaYDLGQ9o1VOCIKj+bHztFJ0YZoDCWpoRGc/X7RIYjpSZRYDojrEfqtzcT//K6qQ6rfsZEkmoqyGJRmHKkYzT7HA2YpETziSGYSGZuRWSEJSba5FMwIXx9iv4nLc92Db85K9Uvl3Hk4QiO4RRcqEAdrqEBTSDA4AGe4NkS1qP1Yr0uWnPWcuYQfsB6+wTEg46o</latexit><latexit sha1_base64="Rn3UFeig6uADIshNYa+TWQg83q8=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiSp2nZXdOOyin1AG8pkOmmHTiZhZiKU0G9w40IRt36QO//G6UNQ0QMXDufcy733BAlnSjvOh5VbWV1b38hvFra2d3b3ivsHLRWnktAmiXksOwFWlDNBm5ppTjuJpDgKOG0H46uZ376nUrFY3OlJQv0IDwULGcHaSM0eF+i2Xyw59kW5WvNqyLHdmnfuVg1xKl654iHXduYowRKNfvG9N4hJGlGhCcdKdV0n0X6GpWaE02mhlyqaYDLGQ9o1VOCIKj+bHztFJ0YZoDCWpoRGc/X7RIYjpSZRYDojrEfqtzcT//K6qQ6rfsZEkmoqyGJRmHKkYzT7HA2YpETziSGYSGZuRWSEJSba5FMwIXx9iv4nLc92Db85K9Uvl3Hk4QiO4RRcqEAdrqEBTSDA4AGe4NkS1qP1Yr0uWnPWcuYQfsB6+wTEg46o</latexit>

ln
m

pTR
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b-jet in pp collisions
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data are consistent with the predictions 

for the ratio the difference between NLO+LL and NLO 
can be traced also to the differences in the inclusive jet 
cross section 
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c-jet in pp collisions
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the lnR resummation changes the c-jet cross section by about 10%
but with larger theoretical uncertainties 
the NLO+LL c-jet fractions agree better with CMS measurements  
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In p+A collisions 
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Corrections in P-A collisions

replaced by Nuclear PDFs

the short-distance hard 
part remains the same 


Assume the factorization works in heavy ion collisions: 

p-A collisions can be used to study the nuclear modifications at the 
initial state of the collisions, which is is crucial for the interpretation of 
the A+A results

Not changed
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Nuclear Effects from initial state 
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nPDFs for a nucleus with atomic mass A and Z protons: 
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As the parton from the proton undergoes multiple scattering in the nucleus 
before the hard collisions. They are implemented as shifts in the lightcone 
momentum fraction of the incident parton in the PDFs Kang, Vitev, Xing 2014, 2015

for light jet: Kang, Ringer, Vitev 2017 

At the high transverse momenta, only cold nuclear matter energy loss effects 
might play a role 

There are many studies about the global fits of nuclear parton distributions (nPDFs) , 
such as nCTEQ collaboration
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RAA in p-A collisions
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Fitting a constant to this measurements

RpA = 0.92± 0.07(stat)± 0.11(syst)
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Predictions:
very little with jet transverse momentum and scale variation 

there is not an obvious difference between c-jet and b-jet

in Pb+Pb collisions the effects will be amplified  

Measurements:
large uncertainty 

not enough to exclude the cold 
nuclear matter effects

In p-A collisions, there is only initial-state cold nuclear matter energy loss  
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In A+A collisions 
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Corrections in A-A collisions

replaced by Nuclear PDFs

the short-distance hard 
part remains the same 


Assume the factorization works in heavy ion collisions: 
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Corrections in A-A collisions

replaced by Nuclear PDFs

the short-distance hard 
part remains the same 


encode the effects when the jet 
evolving in the QCD medium 


Assume the factorization works in heavy ion collisions: 
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Corrections in A-A collisions

replaced by Nuclear PDFs

the short-distance hard 
part remains the same 


encode the effects when the jet 
evolving in the QCD medium 


Assume the factorization works in heavy ion collisions: 

for light jet see the work

 Kang, Ringer and Vitev 2017
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Jet functions in QCD medium

Jmed
Jb/b

=

JvacJb/b
=

O(α0
s) O(αs)

O(α0
s ×

L
λ)

O(αs ×
L
λ)

Medium induced corrections to the 
LO jet function. 

Only in-medium jet energy dissipation 
due collisional interactions is allowed. Medium induced corrections to 

the NLO jet function 
Vacuum radiation along with 
corrections from the medium-
induced parton shower 

Vacuum jet function:

Medium corrections:

Jmed
JQ/i = Jmed,(0)

JQ/i + Jmed,(1)
JQ/i
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The transverse momentum shift was derived from a operator definition 

Medium corrections to the NLO jet function are written in terms of integrals over 
splitting functions.

for example 

B = �(1� z)

Z 1

0
dx

Z x(1�x)pTR

0
dq?P

med
QQ (z,m, q?)

<latexit sha1_base64="RXpxFX7O0GMl0Esd6FvfAbVV+AU="></latexit><latexit sha1_base64="RXpxFX7O0GMl0Esd6FvfAbVV+AU="></latexit><latexit sha1_base64="RXpxFX7O0GMl0Esd6FvfAbVV+AU="></latexit><latexit sha1_base64="RXpxFX7O0GMl0Esd6FvfAbVV+AU="></latexit>

C = ��(1� z)

Z 1

0
dx

Z µ

0
dq?P

med
QQ (z,m, q?)

<latexit sha1_base64="bjOXp8Nu86xM30sksOeWRpglaYM="></latexit><latexit sha1_base64="bjOXp8Nu86xM30sksOeWRpglaYM="></latexit><latexit sha1_base64="bjOXp8Nu86xM30sksOeWRpglaYM="></latexit><latexit sha1_base64="bjOXp8Nu86xM30sksOeWRpglaYM="></latexit>

Q ! JQ
<latexit sha1_base64="MsCzsUls/JSvD48B+ipOBCCAXJk=">AAAB73icdVDLSgMxFL1TX7W+qi7dBIvgqswU+9oV3YirFuwD2qFk0kwbmsmMSUYoQ3/CjQtF3Po77vwb03YEFT0QOJxzL7nneBFnStv2h5VZW9/Y3Mpu53Z29/YP8odHHRXGktA2CXkoex5WlDNB25ppTnuRpDjwOO1606uF372nUrFQ3OpZRN0AjwXzGcHaSL3WQIfoZtga5gt20SmVa5USsov2EoaUq/V6tYKcVClAiuYw/z4YhSQOqNCEY6X6jh1pN8FSM8LpPDeIFY0wmeIx7RsqcECVmyzvnaMzo4yQH0rzhEZL9ftGggOlZoFnJgOsJ+q3txD/8vqx9mtuwkQUayrI6iM/5siEXIRHIyYp0XxmCCaSmVsRmWCJiTYV5UwJX0nR/6RTKjqGty4Kjcu0jiycwCmcgwNVaMA1NKENBDg8wBM8W3fWo/Viva5GM1a6cww/YL19Aqamj7c=</latexit><latexit sha1_base64="MsCzsUls/JSvD48B+ipOBCCAXJk=">AAAB73icdVDLSgMxFL1TX7W+qi7dBIvgqswU+9oV3YirFuwD2qFk0kwbmsmMSUYoQ3/CjQtF3Po77vwb03YEFT0QOJxzL7nneBFnStv2h5VZW9/Y3Mpu53Z29/YP8odHHRXGktA2CXkoex5WlDNB25ppTnuRpDjwOO1606uF372nUrFQ3OpZRN0AjwXzGcHaSL3WQIfoZtga5gt20SmVa5USsov2EoaUq/V6tYKcVClAiuYw/z4YhSQOqNCEY6X6jh1pN8FSM8LpPDeIFY0wmeIx7RsqcECVmyzvnaMzo4yQH0rzhEZL9ftGggOlZoFnJgOsJ+q3txD/8vqx9mtuwkQUayrI6iM/5siEXIRHIyYp0XxmCCaSmVsRmWCJiTYV5UwJX0nR/6RTKjqGty4Kjcu0jiycwCmcgwNVaMA1NKENBDg8wBM8W3fWo/Viva5GM1a6cww/YL19Aqamj7c=</latexit><latexit sha1_base64="MsCzsUls/JSvD48B+ipOBCCAXJk=">AAAB73icdVDLSgMxFL1TX7W+qi7dBIvgqswU+9oV3YirFuwD2qFk0kwbmsmMSUYoQ3/CjQtF3Po77vwb03YEFT0QOJxzL7nneBFnStv2h5VZW9/Y3Mpu53Z29/YP8odHHRXGktA2CXkoex5WlDNB25ppTnuRpDjwOO1606uF372nUrFQ3OpZRN0AjwXzGcHaSL3WQIfoZtga5gt20SmVa5USsov2EoaUq/V6tYKcVClAiuYw/z4YhSQOqNCEY6X6jh1pN8FSM8LpPDeIFY0wmeIx7RsqcECVmyzvnaMzo4yQH0rzhEZL9ftGggOlZoFnJgOsJ+q3txD/8vqx9mtuwkQUayrI6iM/5siEXIRHIyYp0XxmCCaSmVsRmWCJiTYV5UwJX0nR/6RTKjqGty4Kjcu0jiycwCmcgwNVaMA1NKENBDg8wBM8W3fWo/Viva5GM1a6cww/YL19Aqamj7c=</latexit><latexit sha1_base64="MsCzsUls/JSvD48B+ipOBCCAXJk=">AAAB73icdVDLSgMxFL1TX7W+qi7dBIvgqswU+9oV3YirFuwD2qFk0kwbmsmMSUYoQ3/CjQtF3Po77vwb03YEFT0QOJxzL7nneBFnStv2h5VZW9/Y3Mpu53Z29/YP8odHHRXGktA2CXkoex5WlDNB25ppTnuRpDjwOO1606uF372nUrFQ3OpZRN0AjwXzGcHaSL3WQIfoZtga5gt20SmVa5USsov2EoaUq/V6tYKcVClAiuYw/z4YhSQOqNCEY6X6jh1pN8FSM8LpPDeIFY0wmeIx7RsqcECVmyzvnaMzo4yQH0rzhEZL9ftGggOlZoFnJgOsJ+q3txD/8vqx9mtuwkQUayrI6iM/5siEXIRHIyYp0XxmCCaSmVsRmWCJiTYV5UwJX0nR/6RTKjqGty4Kjcu0jiycwCmcgwNVaMA1NKENBDg8wBM8W3fWo/Viva5GM1a6cww/YL19Aqamj7c=</latexit>



!16

Corrections in QCD medium
Jmed,(0)
JQ/i (z, pT , �p

i
T ) = z�iQ


�

✓
1� z � �piT

pT + �piT

◆
� �(1� z)

�

<latexit sha1_base64="Suy7wTGMYfUxmkkx3ZBQpwRghpo="></latexit><latexit sha1_base64="Suy7wTGMYfUxmkkx3ZBQpwRghpo="></latexit><latexit sha1_base64="Suy7wTGMYfUxmkkx3ZBQpwRghpo="></latexit><latexit sha1_base64="Suy7wTGMYfUxmkkx3ZBQpwRghpo="></latexit>

Neufeld, Vitev, Xing, 2014
The transverse momentum shift was derived from a operator definition 

Medium corrections to the NLO jet function are written in terms of integrals over 
splitting functions.

for example 

B = �(1� z)

Z 1

0
dx

Z x(1�x)pTR

0
dq?P

med
QQ (z,m, q?)

<latexit sha1_base64="RXpxFX7O0GMl0Esd6FvfAbVV+AU="></latexit><latexit sha1_base64="RXpxFX7O0GMl0Esd6FvfAbVV+AU="></latexit><latexit sha1_base64="RXpxFX7O0GMl0Esd6FvfAbVV+AU="></latexit><latexit sha1_base64="RXpxFX7O0GMl0Esd6FvfAbVV+AU="></latexit>

C = ��(1� z)

Z 1

0
dx

Z µ

0
dq?P

med
QQ (z,m, q?)

<latexit sha1_base64="bjOXp8Nu86xM30sksOeWRpglaYM="></latexit><latexit sha1_base64="bjOXp8Nu86xM30sksOeWRpglaYM="></latexit><latexit sha1_base64="bjOXp8Nu86xM30sksOeWRpglaYM="></latexit><latexit sha1_base64="bjOXp8Nu86xM30sksOeWRpglaYM="></latexit>

Q ! JQ
<latexit sha1_base64="MsCzsUls/JSvD48B+ipOBCCAXJk=">AAAB73icdVDLSgMxFL1TX7W+qi7dBIvgqswU+9oV3YirFuwD2qFk0kwbmsmMSUYoQ3/CjQtF3Po77vwb03YEFT0QOJxzL7nneBFnStv2h5VZW9/Y3Mpu53Z29/YP8odHHRXGktA2CXkoex5WlDNB25ppTnuRpDjwOO1606uF372nUrFQ3OpZRN0AjwXzGcHaSL3WQIfoZtga5gt20SmVa5USsov2EoaUq/V6tYKcVClAiuYw/z4YhSQOqNCEY6X6jh1pN8FSM8LpPDeIFY0wmeIx7RsqcECVmyzvnaMzo4yQH0rzhEZL9ftGggOlZoFnJgOsJ+q3txD/8vqx9mtuwkQUayrI6iM/5siEXIRHIyYp0XxmCCaSmVsRmWCJiTYV5UwJX0nR/6RTKjqGty4Kjcu0jiycwCmcgwNVaMA1NKENBDg8wBM8W3fWo/Viva5GM1a6cww/YL19Aqamj7c=</latexit><latexit sha1_base64="MsCzsUls/JSvD48B+ipOBCCAXJk=">AAAB73icdVDLSgMxFL1TX7W+qi7dBIvgqswU+9oV3YirFuwD2qFk0kwbmsmMSUYoQ3/CjQtF3Po77vwb03YEFT0QOJxzL7nneBFnStv2h5VZW9/Y3Mpu53Z29/YP8odHHRXGktA2CXkoex5WlDNB25ppTnuRpDjwOO1606uF372nUrFQ3OpZRN0AjwXzGcHaSL3WQIfoZtga5gt20SmVa5USsov2EoaUq/V6tYKcVClAiuYw/z4YhSQOqNCEY6X6jh1pN8FSM8LpPDeIFY0wmeIx7RsqcECVmyzvnaMzo4yQH0rzhEZL9ftGggOlZoFnJgOsJ+q3txD/8vqx9mtuwkQUayrI6iM/5siEXIRHIyYp0XxmCCaSmVsRmWCJiTYV5UwJX0nR/6RTKjqGty4Kjcu0jiycwCmcgwNVaMA1NKENBDg8wBM8W3fWo/Viva5GM1a6cww/YL19Aqamj7c=</latexit><latexit sha1_base64="MsCzsUls/JSvD48B+ipOBCCAXJk=">AAAB73icdVDLSgMxFL1TX7W+qi7dBIvgqswU+9oV3YirFuwD2qFk0kwbmsmMSUYoQ3/CjQtF3Po77vwb03YEFT0QOJxzL7nneBFnStv2h5VZW9/Y3Mpu53Z29/YP8odHHRXGktA2CXkoex5WlDNB25ppTnuRpDjwOO1606uF372nUrFQ3OpZRN0AjwXzGcHaSL3WQIfoZtga5gt20SmVa5USsov2EoaUq/V6tYKcVClAiuYw/z4YhSQOqNCEY6X6jh1pN8FSM8LpPDeIFY0wmeIx7RsqcECVmyzvnaMzo4yQH0rzhEZL9ftGggOlZoFnJgOsJ+q3txD/8vqx9mtuwkQUayrI6iM/5siEXIRHIyYp0XxmCCaSmVsRmWCJiTYV5UwJX0nR/6RTKjqGty4Kjcu0jiycwCmcgwNVaMA1NKENBDg8wBM8W3fWo/Viva5GM1a6cww/YL19Aqamj7c=</latexit><latexit sha1_base64="MsCzsUls/JSvD48B+ipOBCCAXJk=">AAAB73icdVDLSgMxFL1TX7W+qi7dBIvgqswU+9oV3YirFuwD2qFk0kwbmsmMSUYoQ3/CjQtF3Po77vwb03YEFT0QOJxzL7nneBFnStv2h5VZW9/Y3Mpu53Z29/YP8odHHRXGktA2CXkoex5WlDNB25ppTnuRpDjwOO1606uF372nUrFQ3OpZRN0AjwXzGcHaSL3WQIfoZtga5gt20SmVa5USsov2EoaUq/V6tYKcVClAiuYw/z4YhSQOqNCEY6X6jh1pN8FSM8LpPDeIFY0wmeIx7RsqcECVmyzvnaMzo4yQH0rzhEZL9ftGggOlZoFnJgOsJ+q3txD/8vqx9mtuwkQUayrI6iM/5siEXIRHIyYp0XxmCCaSmVsRmWCJiTYV5UwJX0nR/6RTKjqGty4Kjcu0jiycwCmcgwNVaMA1NKENBDg8wBM8W3fWo/Viva5GM1a6cww/YL19Aqamj7c=</latexit>

Jmed,(1)
Js/g

(z, pTR,m, µ) =

"Z µ

z(1�z)pTR
dq?P

med
Qg (z,m, q?)

#

+

+

Z µ

z(1�z)pTR
dq?P

med
Qg (z,m, q?)

<latexit sha1_base64="6CepXsMhwuypfpPpNT1CdTq4oBM="></latexit><latexit sha1_base64="6CepXsMhwuypfpPpNT1CdTq4oBM="></latexit><latexit sha1_base64="6CepXsMhwuypfpPpNT1CdTq4oBM="></latexit><latexit sha1_base64="6CepXsMhwuypfpPpNT1CdTq4oBM="></latexit>

Jmed,(1)
JQ/Q (z, pTR,m, µ) =

"Z µ

z(1�z)pTR
dq?P

med
QQ (z,m, q?)

#

+
<latexit sha1_base64="ucx8hr2BJxB8Qf2Ev2+U81wzT70="></latexit><latexit sha1_base64="ucx8hr2BJxB8Qf2Ev2+U81wzT70="></latexit><latexit sha1_base64="ucx8hr2BJxB8Qf2Ev2+U81wzT70="></latexit><latexit sha1_base64="ucx8hr2BJxB8Qf2Ev2+U81wzT70="></latexit>

Kang, Ringer, Vitev, 2017

After summing over all diagrams
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Medium induced splitting
The medium induced splitting functions  were derived from the framework of SCET 
with Glauber gluons up to the first order of opacity. 

Kang, Ringer, Vitev 2016Idilbi and Majumder  2008, Ovanesyan and Vitev 2011
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Using background field method,

Then Feynman Rules with Glauber interaction can be derived 

Massless partons: Ovanesyan and Vitev 2011

Massive partons: Kang, Ringer, Vitev 2016

The splitting function are obtained by calculating the diagram: 
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<latexit sha1_base64="04IPSD/4vRXr89eVt8rhSqZOnjI=">AAACHXicdVBLSwMxGMzWV62vVY9egkXwIGVTFtRbsYgeK/YFu0vJpmkbmn2QZIWy9I948a948aCIBy/ivzHdbkFFBwLDzHzJl/FjzqSyrE+jsLS8srpWXC9tbG5t75i7e20ZJYLQFol4JLo+lpSzkLYUU5x2Y0Fx4HPa8cf1md+5o0KyKGyqSUy9AA9DNmAEKy31TNvN7nDE0PdSq4JsZFfRiVWxMmhinyOEqlPoigDe1i+bvfRq2jPLiyhcROEiClGulEGORs98d/sRSQIaKsKxlA6yYuWlWChGOJ2W3ETSGJMxHlJH0xAHVHppttkUHmmlDweR0CdUMFO/T6Q4kHIS+DoZYDWSv72Z+JfnJGpw5qUsjBNFQzJ/aJBwqCI4qwr2maBE8YkmmAimd4VkhAUmShda0iUsfgr/J+1qBWl+Y5drF3kdRXAADsExQOAU1MA1aIAWIOAePIJn8GI8GE/Gq/E2jxaMfGYf/IDx8QXnMp1x</latexit><latexit sha1_base64="04IPSD/4vRXr89eVt8rhSqZOnjI=">AAACHXicdVBLSwMxGMzWV62vVY9egkXwIGVTFtRbsYgeK/YFu0vJpmkbmn2QZIWy9I948a948aCIBy/ivzHdbkFFBwLDzHzJl/FjzqSyrE+jsLS8srpWXC9tbG5t75i7e20ZJYLQFol4JLo+lpSzkLYUU5x2Y0Fx4HPa8cf1md+5o0KyKGyqSUy9AA9DNmAEKy31TNvN7nDE0PdSq4JsZFfRiVWxMmhinyOEqlPoigDe1i+bvfRq2jPLiyhcROEiClGulEGORs98d/sRSQIaKsKxlA6yYuWlWChGOJ2W3ETSGJMxHlJH0xAHVHppttkUHmmlDweR0CdUMFO/T6Q4kHIS+DoZYDWSv72Z+JfnJGpw5qUsjBNFQzJ/aJBwqCI4qwr2maBE8YkmmAimd4VkhAUmShda0iUsfgr/J+1qBWl+Y5drF3kdRXAADsExQOAU1MA1aIAWIOAePIJn8GI8GE/Gq/E2jxaMfGYf/IDx8QXnMp1x</latexit><latexit sha1_base64="04IPSD/4vRXr89eVt8rhSqZOnjI=">AAACHXicdVBLSwMxGMzWV62vVY9egkXwIGVTFtRbsYgeK/YFu0vJpmkbmn2QZIWy9I948a948aCIBy/ivzHdbkFFBwLDzHzJl/FjzqSyrE+jsLS8srpWXC9tbG5t75i7e20ZJYLQFol4JLo+lpSzkLYUU5x2Y0Fx4HPa8cf1md+5o0KyKGyqSUy9AA9DNmAEKy31TNvN7nDE0PdSq4JsZFfRiVWxMmhinyOEqlPoigDe1i+bvfRq2jPLiyhcROEiClGulEGORs98d/sRSQIaKsKxlA6yYuWlWChGOJ2W3ETSGJMxHlJH0xAHVHppttkUHmmlDweR0CdUMFO/T6Q4kHIS+DoZYDWSv72Z+JfnJGpw5qUsjBNFQzJ/aJBwqCI4qwr2maBE8YkmmAimd4VkhAUmShda0iUsfgr/J+1qBWl+Y5drF3kdRXAADsExQOAU1MA1aIAWIOAePIJn8GI8GE/Gq/E2jxaMfGYf/IDx8QXnMp1x</latexit><latexit sha1_base64="04IPSD/4vRXr89eVt8rhSqZOnjI=">AAACHXicdVBLSwMxGMzWV62vVY9egkXwIGVTFtRbsYgeK/YFu0vJpmkbmn2QZIWy9I948a948aCIBy/ivzHdbkFFBwLDzHzJl/FjzqSyrE+jsLS8srpWXC9tbG5t75i7e20ZJYLQFol4JLo+lpSzkLYUU5x2Y0Fx4HPa8cf1md+5o0KyKGyqSUy9AA9DNmAEKy31TNvN7nDE0PdSq4JsZFfRiVWxMmhinyOEqlPoigDe1i+bvfRq2jPLiyhcROEiClGulEGORs98d/sRSQIaKsKxlA6yYuWlWChGOJ2W3ETSGJMxHlJH0xAHVHppttkUHmmlDweR0CdUMFO/T6Q4kHIS+DoZYDWSv72Z+JfnJGpw5qUsjBNFQzJ/aJBwqCI4qwr2maBE8YkmmAimd4VkhAUmShda0iUsfgr/J+1qBWl+Y5drF3kdRXAADsExQOAU1MA1aIAWIOAePIJn8GI8GE/Gq/E2jxaMfGYf/IDx8QXnMp1x</latexit> Aµ = Aµ

c +Aµ
s +Aµ

G
<latexit sha1_base64="eOc2Z7hu0MPShc+zJFgwLq2EAbA=">AAACDHicbZDLSgMxFIbPeK31VnXpJlgEQSgzIuhGqLrQZQV7gXYsmTTThiaZIckIpfQB3Pgqblwo4tYHcOfbmE4H0dYDIR//fw7J+YOYM21c98uZm19YXFrOreRX19Y3Ngtb2zUdJYrQKol4pBoB1pQzSauGGU4bsaJYBJzWg/7l2K/fU6VZJG/NIKa+wF3JQkawsVK7UDy/a4kEnaH0bhN0mJH+oSvb5ZbctNAseBkUIatKu/DZ6kQkEVQawrHWTc+NjT/EyjDC6SjfSjSNMenjLm1alFhQ7Q/TZUZo3yodFEbKHmlQqv6eGGKh9UAEtlNg09PT3lj8z2smJjz1h0zGiaGSTB4KE45MhMbJoA5TlBg+sICJYvaviPSwwsTY/PI2BG965VmoHZU8yzfHxfJFFkcOdmEPDsCDEyjDNVSgCgQe4Ale4NV5dJ6dN+d90jrnZDM78Kecj2/8/ZkK</latexit><latexit sha1_base64="eOc2Z7hu0MPShc+zJFgwLq2EAbA=">AAACDHicbZDLSgMxFIbPeK31VnXpJlgEQSgzIuhGqLrQZQV7gXYsmTTThiaZIckIpfQB3Pgqblwo4tYHcOfbmE4H0dYDIR//fw7J+YOYM21c98uZm19YXFrOreRX19Y3Ngtb2zUdJYrQKol4pBoB1pQzSauGGU4bsaJYBJzWg/7l2K/fU6VZJG/NIKa+wF3JQkawsVK7UDy/a4kEnaH0bhN0mJH+oSvb5ZbctNAseBkUIatKu/DZ6kQkEVQawrHWTc+NjT/EyjDC6SjfSjSNMenjLm1alFhQ7Q/TZUZo3yodFEbKHmlQqv6eGGKh9UAEtlNg09PT3lj8z2smJjz1h0zGiaGSTB4KE45MhMbJoA5TlBg+sICJYvaviPSwwsTY/PI2BG965VmoHZU8yzfHxfJFFkcOdmEPDsCDEyjDNVSgCgQe4Ale4NV5dJ6dN+d90jrnZDM78Kecj2/8/ZkK</latexit><latexit sha1_base64="eOc2Z7hu0MPShc+zJFgwLq2EAbA=">AAACDHicbZDLSgMxFIbPeK31VnXpJlgEQSgzIuhGqLrQZQV7gXYsmTTThiaZIckIpfQB3Pgqblwo4tYHcOfbmE4H0dYDIR//fw7J+YOYM21c98uZm19YXFrOreRX19Y3Ngtb2zUdJYrQKol4pBoB1pQzSauGGU4bsaJYBJzWg/7l2K/fU6VZJG/NIKa+wF3JQkawsVK7UDy/a4kEnaH0bhN0mJH+oSvb5ZbctNAseBkUIatKu/DZ6kQkEVQawrHWTc+NjT/EyjDC6SjfSjSNMenjLm1alFhQ7Q/TZUZo3yodFEbKHmlQqv6eGGKh9UAEtlNg09PT3lj8z2smJjz1h0zGiaGSTB4KE45MhMbJoA5TlBg+sICJYvaviPSwwsTY/PI2BG965VmoHZU8yzfHxfJFFkcOdmEPDsCDEyjDNVSgCgQe4Ale4NV5dJ6dN+d90jrnZDM78Kecj2/8/ZkK</latexit><latexit sha1_base64="eOc2Z7hu0MPShc+zJFgwLq2EAbA=">AAACDHicbZDLSgMxFIbPeK31VnXpJlgEQSgzIuhGqLrQZQV7gXYsmTTThiaZIckIpfQB3Pgqblwo4tYHcOfbmE4H0dYDIR//fw7J+YOYM21c98uZm19YXFrOreRX19Y3Ngtb2zUdJYrQKol4pBoB1pQzSauGGU4bsaJYBJzWg/7l2K/fU6VZJG/NIKa+wF3JQkawsVK7UDy/a4kEnaH0bhN0mJH+oSvb5ZbctNAseBkUIatKu/DZ6kQkEVQawrHWTc+NjT/EyjDC6SjfSjSNMenjLm1alFhQ7Q/TZUZo3yodFEbKHmlQqv6eGGKh9UAEtlNg09PT3lj8z2smJjz1h0zGiaGSTB4KE45MhMbJoA5TlBg+sICJYvaviPSwwsTY/PI2BG965VmoHZU8yzfHxfJFFkcOdmEPDsCDEyjDNVSgCgQe4Ale4NV5dJ6dN+d90jrnZDM78Kecj2/8/ZkK</latexit>

Using background field method,

Then Feynman Rules with Glauber interaction can be derived 

Massless partons: Ovanesyan and Vitev 2011

Massive partons: Kang, Ringer, Vitev 2016

The splitting function are obtained by calculating the diagram: 



Modification of jet shape
Chien et al 2015
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Applications 

Modification of fragmentation functions for gluon 
and quark Kang et al 2014

Kang et al 2016

Nuclear modification factor RAA 
for D0 meson (massive)

modifications of the 
jet splitting functions

HTL, Vitev 2018

Many other applications ……
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RAA in A-A collisions

Even though the b-jet modification is found to be qualitatively consistent with that 
of inclusive jets from measurements with the same collision energy, the underlying 
physics might be different. 

compared to light jet the radiative 
corrections are noticeably smaller 

collisional energy loss is more 
important when the jet transverse 
momentum is small. 

the CNM are more important in the 
high energy regime 

CNM = cold nuclear matter effect
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b-jet in A-A collisions
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less dependence on the centrality when compared to the well-
known light jet modification. 

the predictions agree very well with the data for both the inclusive 
cross sections and the nuclear modification factors. 



!21

b-jet and c-jet in A-A collisions
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not depend on jet pT in p+p collisions.
small dependence on jet pT in Pb+Pb 
collisions 

the smaller radius jet tends to dissipate 
more energy in the medium
no significant difference between the c-jet 
and b-jet due to the high transverse 
momentum 
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Conclusions and outlook
we presented a formalism to study heavy flavor jet production in hadronic and 
heavy-ion collisions 


we presented the calculation of heavy flavor jets in pA and AA collisions using 
the heavy flavor semi-inclusive jet functions technique 


for inclusive c-jet and b-jet production we found very good agreement between 
data and theory. 


RAA has smaller centrality dependence and R dependence for heavy flavor jet

further investigate heavy flavor-tagged jet substructure observables 


implement higher orders-in-opacity corrections in the medium 


study the kinematic domain where mass effects on the heavy flavor jet 
production and propagation in a dense are important 
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we presented the calculation of heavy flavor jets in pA and AA collisions using 
the heavy flavor semi-inclusive jet functions technique 


for inclusive c-jet and b-jet production we found very good agreement between 
data and theory. 


RAA has smaller centrality dependence and R dependence for heavy flavor jet

further investigate heavy flavor-tagged jet substructure observables 


implement higher orders-in-opacity corrections in the medium 


study the kinematic domain where mass effects on the heavy flavor jet 
production and propagation in a dense are important 

Thank you !
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back up
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RpA light jet

arXiv: 1601.02001 arXiv:1611.01664
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RAA light jet


