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Medium-induced emission by elastic scatterings:

Analytic solution (in limiting cases):
1.   Opacity expansion: dilute medium, or hard scattering.
2.   Harmonic approximation: dense medium, and soft scatterings.

[BDMPS-Z formalism]

[GLV, Wiedemann]
[BDMPS-Z]
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New expansion schemes:
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Coherent, soft scatterings
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Short, soft scatterings Rare, hard scatterings
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Covering the full phase space: 
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Medium-induced emission rate:
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Fragmentation function:
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• Early time: no BDMPS-Z emissions.

• Late time, BDMPS-Z is restricted:                    . 

• Single hard emission correction:            .

• Turbulent cascade changes at:             . 

D(x, t) = !
dN

d!

<latexit sha1_base64="11PVBd2HAzXbqV9UerCUVFXy7e0="></latexit>

xE > !c

<latexit sha1_base64="FgdbsMb7Eq+sxH62XObpZzKYqSk=">AAACDXicbVDLSgMxFM3UV62vqks3wSK4KjMiqBspiOCygn1AO5RM5k4bmkyGJCOW0m9w5Va/wp249Rv8CP/BTDsL23rgwuGce+HcEyScaeO6305hZXVtfaO4Wdra3tndK+8fNLVMFYUGlVyqdkA0cBZDwzDDoZ0oICLg0AqGN5nfegSlmYwfzCgBX5B+zCJGibFS5+n2uisF9EmP9soVt+pOgZeJl5MKylHvlX+6oaSpgNhQTrTueG5i/DFRhlEOk1I31ZAQOiR96FgaEwHaH08jT/CJVUIcSWUnNniq/r0YE6H1SAR2UxAz0IteJv7rBcLKgeQhzrz5ECa69McsTlIDMZ1liFKOjcRZNThkCqjhI0sIVcy+gemAKEKNLbBk+/EW21gmzbOqd169uj+v1Ny8qSI6QsfoFHnoAtXQHaqjBqJIohf0it6cZ+fd+XA+Z6sFJ785RHNwvn4BBQabnA==</latexit>

xE < !BH

<latexit sha1_base64="vExvyWHzCBFTH+9bfJ5QxJhWaFI=">AAACHXicbVDLSgNBEJz1bXxFPYmXwSB4CrsSUMFDUASPCsYIbgizk04cnMcy0ysJS/BTPHnVr/AmXsWP8B+cxByMWtBQVHVDdSWpFA7D8COYmJyanpmdmy8sLC4trxRX1y6dySyHGjfS2KuEOZBCQw0FSrhKLTCVSKgnt8cDv34H1gmjL7CXQkOxjhZtwRl6qVnc6J4cxkZBhzVjhC7mMQrdo0en/WaxFJbDIehfEo1IiYxw1ix+xi3DMwUauWTOXUdhio2cWRRcQr8QZw5Sxm9ZB6491UyBa+TDF/p02yst2jbWj0Y6VH9e5Ew511OJ31QMb9xvbyD+6yXKy4mRLTrwxkNge7+RC51mCJp/Z2hnkqKhg6poS1jgKHueMG6Ff4PyG2YZR19owfcT/W7jL7ncLUeV8sF5pVQNR03NkU2yRXZIRPZIlZySM1IjnNyTR/JEnoOH4CV4Dd6+VyeC0c06GUPw/gXQhqHX</latexit>

!BH < xE < !c

<latexit sha1_base64="rPFT7bGXDcogiI1BQ18XuOmNH5U=">AAACJnicbVDLSgNBEJz1bXxFPXoZEgRPYVcEFTyIInhUMBpwQ5iddOLgPJaZXjEsufspnrzqV3gT8eYP+A9O4h5MtKChqOqG6kpSKRyG4UcwMTk1PTM7N19aWFxaXimvrl06k1kOdW6ksY2EOZBCQx0FSmikFphKJFwlt8cD/+oOrBNGX2AvhaZiXS06gjP0UqtciY2CLmvFCPeYxyh0jx6d9g/uTw4Kh7fK1bAWDkH/kqggVVLgrFX+ituGZwo0csmcu47CFJs5syi4hH4pzhykjN+yLlx7qpkC18yHv/TpplfatGOsH410qP6+yJlyrqcSv6kY3rhxbyD+6yXKy4mRbTrwRkNgZ6+ZC51mCJr/ZOhkkqKhg85oW1jgKHueMG6Ff4PyG2YZR99syfcTjbfxl1xu16Kd2v75TvUwLJqaIxukQrZIRHbJITklZ6ROOHkgT+SZvASPwWvwFrz/rE4Exc06GUHw+Q0GdKWU</latexit>

10°6 10°4 10°2 100

x

10°5

10°4

10°3

10°2

10°1

100

p
x t
D

(x
,t

)

Æs = 0.28, q̂0 = 0.3 GeV3, µ = 0.3 GeV
t = 0.04 fm

Turbulent cascade

Full

10°4 10°2 100

x

t = 0.4 fm

10°4 10°2 100

x

t = 4 fm

10°6 10°4 10°2 100

x

10°5

10°4

10°3

10°2

10°1

100

p
x t
D

(x
,t

)

Æs = 0.28, q̂0 = 0.3 GeV3, µ = 0.3 GeV
t = 0.04 fm

Turbulent cascade

Full

10°4 10°2 100

x

t = 0.4 fm

10°4 10°2 100

x

t = 4 fm

10°6 10°4 10°2 100

x

10°5

10°4

10°3

10°2

10°1

100

p
x t
D

(x
,t

)

Æs = 0.28, q̂0 = 0.3 GeV3, µ = 0.3 GeV
t = 0.04 fm

Turbulent cascade

Full

10°4 10°2 100

x

t = 0.4 fm

10°4 10°2 100

x

t = 4 fm

10°6 10°4 10°2 100

x

10°5

10°4

10°3

10°2

10°1

100

p
x t
D

(x
,t

)

Æs = 0.28, q̂0 = 0.3 GeV3, µ = 0.3 GeV
t = 0.04 fm

Turbulent cascade

Full

10°4 10°2 100

x

t = 0.4 fm

10°4 10°2 100

x

t = 4 fm

10°6 10°4 10°2 100

x

10°5

10°4

10°3

10°2

10°1

100

p
x t
D

(x
,t

)

Æs = 0.28, q̂0 = 0.3 GeV3, µ = 0.3 GeV
t = 0.04 fm

Turbulent cascade

Full

10°4 10°2 100

x

t = 0.4 fm

10°4 10°2 100

x

t = 4 fm

10°6 10°4 10°2 100

x

10°5

10°4

10°3

10°2

10°1

100

p
x t
D

(x
,t

)

Æs = 0.28, q̂0 = 0.3 GeV3, µ = 0.3 GeV
t = 0.04 fm

Turbulent cascade

Full

10°4 10°2 100

x

t = 0.4 fm

10°4 10°2 100

x

t = 4 fm

10°6 10°4 10°2 100

x

10°5

10°4

10°3

10°2

10°1

100

p
x t
D

(x
,t

)

Æs = 0.28, q̂0 = 0.3 GeV3, µ = 0.3 GeV
t = 0.04 fm

Turbulent cascade

Full

10°4 10°2 100

x

t = 0.4 fm

10°4 10°2 100

x

t = 4 fm

E

<latexit sha1_base64="42ClV4kATipQXRfytLh0cGnYGMw="></latexit>

! = xE

<latexit sha1_base64="hHA8RpxFGsAHS744CXz984IyZbM="></latexit>

Update on energy-loss:



The accuracy of medium jets
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Resummation of emissions (        ):

Leading power approximation: soft limit 

Length-log correction: soft limit + time dependent phase space
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vacuum NnLL analog with leading Power
subleading Length-log
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