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Branching	processes
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𝐴:	rate	of	gluon	bremsstrahlung 𝐴:	rate	of	gluon	splitting



Models
Generalised	Multiplicities	Distribution	(GMD):

𝑛:	multiplicity
𝑘:	number	of	initial	quarks
𝑘′:	number	of	initial	gluons
𝑝 = e()*,	where	𝑡:	QCD	evolution	parameter

Mean:

𝑛, =
𝑘- + 𝑘
𝑝 − 𝑘

𝑘- → 0 ⇒GMD	→ NBD
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Models
Sum	over	event-by-event	initial	gluon	number	fluctuations:

Mean:

Same	form	as	GMD	with	𝑘- → 𝑘-
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Models
Assume	gluon	source	with	Poissonian: 𝑃 𝑘-; 𝑥6, … , 𝑥9 → 𝑃 𝑘-; 𝑘-: = ;<
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Mean:

𝑛, = ;<J;
N − 𝑘
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Results
CMS	charged-particle	multiplicity	distribution	data:
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0.9	TeV 2.36	TeV



Results
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7	TeV 13	TeV prediction


