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1. Introduction
•Results of relativistic proton proton (pp) collisions are traditionally used as base line for interpreting results of heavy     

ion collisions at relativistic energies to understand the Physics of Quark-Gluon Plasma (QGP) 
•  For instance, enhancement of strange hadrons and suppression in the number of J/𝚿 in heavy ion collisions with 

respect to pp are taken as signatures of QGP in such collisions 
•For such interpretations, it is assumed that, in pp collisions, no partonic medium is formed 
•However recent results of pp collisions like enhancement of Multi-strange Particles and Multi-particle Ridge-like 

Correlations shows such assumptions may not be correct 
•  Understanding of pp collisions is crucial for characterization of the QCD medium formed in a heavy ion collision

2. Motivation
•  The interpretation of results in the heavy-ion collisions, relies on models like Glauber model based on initial matter 

distribution resulting from the overlap of the two colliding nuclei at a given impact parameter (b) 
•  Thus, it is imperative to understand the initial condition of the medium formed in pp collisions in approximately 

similar way

https://journals.aps.org/prd/pdf/10.1103/PhysRevD.101.014004


3. Formalism: Glauber model for heavy-ion collision- 
main idea 

4. Glauber Formalism from pp system
•  Azimuthally asymmetric and inhomogeneous density 

distribution of a proton

where, ,

transform	vector	(0,0,1)	to

•  Thickness function:

•  Overlap function: 

•Different orientation of three quarks within proton are 
considered 

Generalised	Configuration	considering	the	tilt	Ψ	along	the	x	-axis	and	rotation	by	
the	angle	α

Two-component model



5. Testing model 

• The model here provides number of participant (Npart) and Number of binary collisions  (Ncoll) 
for an event with a given impact parameter (b) 

Impact parameter,b [fm]
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• In heavy ion collisions, the concept of number of “ancestors” (independently emitting sources 
of particles) is parametrised in terms of Npart and Ncoll as follows
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Nancestors = fNpart + (1� f)Ncoll
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• As the negative binomial distribution (NBD) is able to well reproduce the charged-particle 
distribution in pp system, we use the two-parameter NBD to calculate the probability of 
producing n particles per ancestor: 
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where       is the average multiplicity and      characterizes the width of the distribution.n̄
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•  By using different combinations of     [2],     and     [3], the process of obtaining the 
multiplicity distribution for a large sample of events repeated, until our model simulates the 
experimental multiplicity distribution.
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k
<latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit><latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit><latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit><latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit>

Ncoll(b) = �ggTpp(b)
<latexit sha1_base64="EAs94n/J3yaEVFLuVE5kqVQ+LWY=">AAACC3icbVDLSgMxFM3UV62vUZdugkWomzIjgm6EohtXUqEvaIchk2amoZlMSDJCGbp346+4caGIW3/AnX9jpp2Fth64cDjn3uTeEwhGlXacb6u0srq2vlHerGxt7+zu2fsHHZWkEpM2TlgiewFShFFO2ppqRnpCEhQHjHSD8U3udx+IVDThLT0RxItRxGlIMdJG8u3jOz8zr7BpLTiFV3CgaBQjP4uiacvPhMhl3646dWcGuEzcglRBgaZvfw2GCU5jwjVmSKm+6wjtZUhqihmZVgapIgLhMYpI31COYqK8bHbLFJ4YZQjDRJriGs7U3xMZipWaxIHpjJEeqUUvF//z+qkOL72McpFqwvH8ozBlUCcwDwYOqSRYs4khCEtqdoV4hCTC2sRXMSG4iycvk85Z3XXq7v15tXFdxFEGR+AY1IALLkAD3IImaAMMHsEzeAVv1pP1Yr1bH/PWklXMHII/sD5/AOKYmk4=</latexit><latexit sha1_base64="EAs94n/J3yaEVFLuVE5kqVQ+LWY=">AAACC3icbVDLSgMxFM3UV62vUZdugkWomzIjgm6EohtXUqEvaIchk2amoZlMSDJCGbp346+4caGIW3/AnX9jpp2Fth64cDjn3uTeEwhGlXacb6u0srq2vlHerGxt7+zu2fsHHZWkEpM2TlgiewFShFFO2ppqRnpCEhQHjHSD8U3udx+IVDThLT0RxItRxGlIMdJG8u3jOz8zr7BpLTiFV3CgaBQjP4uiacvPhMhl3646dWcGuEzcglRBgaZvfw2GCU5jwjVmSKm+6wjtZUhqihmZVgapIgLhMYpI31COYqK8bHbLFJ4YZQjDRJriGs7U3xMZipWaxIHpjJEeqUUvF//z+qkOL72McpFqwvH8ozBlUCcwDwYOqSRYs4khCEtqdoV4hCTC2sRXMSG4iycvk85Z3XXq7v15tXFdxFEGR+AY1IALLkAD3IImaAMMHsEzeAVv1pP1Yr1bH/PWklXMHII/sD5/AOKYmk4=</latexit><latexit sha1_base64="EAs94n/J3yaEVFLuVE5kqVQ+LWY=">AAACC3icbVDLSgMxFM3UV62vUZdugkWomzIjgm6EohtXUqEvaIchk2amoZlMSDJCGbp346+4caGIW3/AnX9jpp2Fth64cDjn3uTeEwhGlXacb6u0srq2vlHerGxt7+zu2fsHHZWkEpM2TlgiewFShFFO2ppqRnpCEhQHjHSD8U3udx+IVDThLT0RxItRxGlIMdJG8u3jOz8zr7BpLTiFV3CgaBQjP4uiacvPhMhl3646dWcGuEzcglRBgaZvfw2GCU5jwjVmSKm+6wjtZUhqihmZVgapIgLhMYpI31COYqK8bHbLFJ4YZQjDRJriGs7U3xMZipWaxIHpjJEeqUUvF//z+qkOL72McpFqwvH8ozBlUCcwDwYOqSRYs4khCEtqdoV4hCTC2sRXMSG4iycvk85Z3XXq7v15tXFdxFEGR+AY1IALLkAD3IImaAMMHsEzeAVv1pP1Yr1bH/PWklXMHII/sD5/AOKYmk4=</latexit><latexit sha1_base64="EAs94n/J3yaEVFLuVE5kqVQ+LWY=">AAACC3icbVDLSgMxFM3UV62vUZdugkWomzIjgm6EohtXUqEvaIchk2amoZlMSDJCGbp346+4caGIW3/AnX9jpp2Fth64cDjn3uTeEwhGlXacb6u0srq2vlHerGxt7+zu2fsHHZWkEpM2TlgiewFShFFO2ppqRnpCEhQHjHSD8U3udx+IVDThLT0RxItRxGlIMdJG8u3jOz8zr7BpLTiFV3CgaBQjP4uiacvPhMhl3646dWcGuEzcglRBgaZvfw2GCU5jwjVmSKm+6wjtZUhqihmZVgapIgLhMYpI31COYqK8bHbLFJ4YZQjDRJriGs7U3xMZipWaxIHpjJEeqUUvF//z+qkOL72McpFqwvH8ozBlUCcwDwYOqSRYs4khCEtqdoV4hCTC2sRXMSG4iycvk85Z3XXq7v15tXFdxFEGR+AY1IALLkAD3IImaAMMHsEzeAVv1pP1Yr1bH/PWklXMHII/sD5/AOKYmk4=</latexit>

, Npart(b) / N3/4
coll(b)

<latexit sha1_base64="4lArc2Pe35FWcJfLHph7ImPdZu4=">AAACDnicbVC7TsMwFHV4lvIKMLJYVJXKUhKoBGMFCxMqEn1IbYgc12mtOrFlO0hV1C9g4VdYGECIlZmNv8FpM0DLkSwdnXMfvicQjCrtON/W0vLK6tp6YaO4ubW9s2vv7bcUTyQmTcwZl50AKcJoTJqaakY6QhIUBYy0g9FV5rcfiFSUx3d6LIgXoUFMQ4qRNpJvl2/8VCCpJ5XgGPaE5EJzaDQzmU3u07OTWub4dsmpOlPAReLmpARyNHz7q9fnOIlIrDFDSnVdR2gvNYsoZmRS7CWKCIRHaEC6hsYoIspLp+dMYNkofRhyaV6s4VT93ZGiSKlxFJjKCOmhmvcy8T+vm+jwwktpLBJNYjxbFCYMmpOzbGCfSoI1GxuCsKTmrxAPkURYmwSLJgR3/uRF0jqtuk7Vva2V6pd5HAVwCI5ABbjgHNTBNWiAJsDgETyDV/BmPVkv1rv1MStdsvKeA/AH1ucP6QObWg==</latexit><latexit sha1_base64="4lArc2Pe35FWcJfLHph7ImPdZu4=">AAACDnicbVC7TsMwFHV4lvIKMLJYVJXKUhKoBGMFCxMqEn1IbYgc12mtOrFlO0hV1C9g4VdYGECIlZmNv8FpM0DLkSwdnXMfvicQjCrtON/W0vLK6tp6YaO4ubW9s2vv7bcUTyQmTcwZl50AKcJoTJqaakY6QhIUBYy0g9FV5rcfiFSUx3d6LIgXoUFMQ4qRNpJvl2/8VCCpJ5XgGPaE5EJzaDQzmU3u07OTWub4dsmpOlPAReLmpARyNHz7q9fnOIlIrDFDSnVdR2gvNYsoZmRS7CWKCIRHaEC6hsYoIspLp+dMYNkofRhyaV6s4VT93ZGiSKlxFJjKCOmhmvcy8T+vm+jwwktpLBJNYjxbFCYMmpOzbGCfSoI1GxuCsKTmrxAPkURYmwSLJgR3/uRF0jqtuk7Vva2V6pd5HAVwCI5ABbjgHNTBNWiAJsDgETyDV/BmPVkv1rv1MStdsvKeA/AH1ucP6QObWg==</latexit><latexit sha1_base64="4lArc2Pe35FWcJfLHph7ImPdZu4=">AAACDnicbVC7TsMwFHV4lvIKMLJYVJXKUhKoBGMFCxMqEn1IbYgc12mtOrFlO0hV1C9g4VdYGECIlZmNv8FpM0DLkSwdnXMfvicQjCrtON/W0vLK6tp6YaO4ubW9s2vv7bcUTyQmTcwZl50AKcJoTJqaakY6QhIUBYy0g9FV5rcfiFSUx3d6LIgXoUFMQ4qRNpJvl2/8VCCpJ5XgGPaE5EJzaDQzmU3u07OTWub4dsmpOlPAReLmpARyNHz7q9fnOIlIrDFDSnVdR2gvNYsoZmRS7CWKCIRHaEC6hsYoIspLp+dMYNkofRhyaV6s4VT93ZGiSKlxFJjKCOmhmvcy8T+vm+jwwktpLBJNYjxbFCYMmpOzbGCfSoI1GxuCsKTmrxAPkURYmwSLJgR3/uRF0jqtuk7Vva2V6pd5HAVwCI5ABbjgHNTBNWiAJsDgETyDV/BmPVkv1rv1MStdsvKeA/AH1ucP6QObWg==</latexit><latexit sha1_base64="4lArc2Pe35FWcJfLHph7ImPdZu4=">AAACDnicbVC7TsMwFHV4lvIKMLJYVJXKUhKoBGMFCxMqEn1IbYgc12mtOrFlO0hV1C9g4VdYGECIlZmNv8FpM0DLkSwdnXMfvicQjCrtON/W0vLK6tp6YaO4ubW9s2vv7bcUTyQmTcwZl50AKcJoTJqaakY6QhIUBYy0g9FV5rcfiFSUx3d6LIgXoUFMQ4qRNpJvl2/8VCCpJ5XgGPaE5EJzaDQzmU3u07OTWub4dsmpOlPAReLmpARyNHz7q9fnOIlIrDFDSnVdR2gvNYsoZmRS7CWKCIRHaEC6hsYoIspLp+dMYNkofRhyaV6s4VT93ZGiSKlxFJjKCOmhmvcy8T+vm+jwwktpLBJNYjxbFCYMmpOzbGCfSoI1GxuCsKTmrxAPkURYmwSLJgR3/uRF0jqtuk7Vva2V6pd5HAVwCI5ABbjgHNTBNWiAJsDgETyDV/BmPVkv1rv1MStdsvKeA/AH1ucP6QObWg==</latexit>

and �gg = 4.3± 0.6 mb
<latexit sha1_base64="fmu7TxN+7w7aaQ1Ke+8cLKM8bO8=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFchUSLuhGKblxWsA9oQphMp+nQmUmYmQgl1JUbf8WNC0Xc+gvu/BunbRbaeuDC4Zx7ufeeKGVUadf9thYWl5ZXVktr5fWNza1te2e3qZJMYtLACUtkO0KKMCpIQ1PNSDuVBPGIkVY0uB77rXsiFU3EnR6mJOAoFrRHMdJGCu0DX9GYozCP4xG8hFXnFPoph65zBuEDj0K74jruBHCeeAWpgAL10P7yuwnOOBEaM6RUx3NTHeRIaooZGZX9TJEU4QGKScdQgThRQT75YwSPjNKFvUSaEhpO1N8TOeJKDXlkOjnSfTXrjcX/vE6mexdBTkWaaSLwdFEvY1AncBwK7FJJsGZDQxCW1NwKcR9JhLWJrmxC8GZfnifNE8dzHe+2WqldFXGUwD44BMfAA+egBm5AHTQABo/gGbyCN+vJerHerY9p64JVzOyBP7A+fwBv85cV</latexit><latexit sha1_base64="fmu7TxN+7w7aaQ1Ke+8cLKM8bO8=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFchUSLuhGKblxWsA9oQphMp+nQmUmYmQgl1JUbf8WNC0Xc+gvu/BunbRbaeuDC4Zx7ufeeKGVUadf9thYWl5ZXVktr5fWNza1te2e3qZJMYtLACUtkO0KKMCpIQ1PNSDuVBPGIkVY0uB77rXsiFU3EnR6mJOAoFrRHMdJGCu0DX9GYozCP4xG8hFXnFPoph65zBuEDj0K74jruBHCeeAWpgAL10P7yuwnOOBEaM6RUx3NTHeRIaooZGZX9TJEU4QGKScdQgThRQT75YwSPjNKFvUSaEhpO1N8TOeJKDXlkOjnSfTXrjcX/vE6mexdBTkWaaSLwdFEvY1AncBwK7FJJsGZDQxCW1NwKcR9JhLWJrmxC8GZfnifNE8dzHe+2WqldFXGUwD44BMfAA+egBm5AHTQABo/gGbyCN+vJerHerY9p64JVzOyBP7A+fwBv85cV</latexit><latexit sha1_base64="fmu7TxN+7w7aaQ1Ke+8cLKM8bO8=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFchUSLuhGKblxWsA9oQphMp+nQmUmYmQgl1JUbf8WNC0Xc+gvu/BunbRbaeuDC4Zx7ufeeKGVUadf9thYWl5ZXVktr5fWNza1te2e3qZJMYtLACUtkO0KKMCpIQ1PNSDuVBPGIkVY0uB77rXsiFU3EnR6mJOAoFrRHMdJGCu0DX9GYozCP4xG8hFXnFPoph65zBuEDj0K74jruBHCeeAWpgAL10P7yuwnOOBEaM6RUx3NTHeRIaooZGZX9TJEU4QGKScdQgThRQT75YwSPjNKFvUSaEhpO1N8TOeJKDXlkOjnSfTXrjcX/vE6mexdBTkWaaSLwdFEvY1AncBwK7FJJsGZDQxCW1NwKcR9JhLWJrmxC8GZfnifNE8dzHe+2WqldFXGUwD44BMfAA+egBm5AHTQABo/gGbyCN+vJerHerY9p64JVzOyBP7A+fwBv85cV</latexit><latexit sha1_base64="fmu7TxN+7w7aaQ1Ke+8cLKM8bO8=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFchUSLuhGKblxWsA9oQphMp+nQmUmYmQgl1JUbf8WNC0Xc+gvu/BunbRbaeuDC4Zx7ufeeKGVUadf9thYWl5ZXVktr5fWNza1te2e3qZJMYtLACUtkO0KKMCpIQ1PNSDuVBPGIkVY0uB77rXsiFU3EnR6mJOAoFrRHMdJGCu0DX9GYozCP4xG8hFXnFPoph65zBuEDj0K74jruBHCeeAWpgAL10P7yuwnOOBEaM6RUx3NTHeRIaooZGZX9TJEU4QGKScdQgThRQT75YwSPjNKFvUSaEhpO1N8TOeJKDXlkOjnSfTXrjcX/vE6mexdBTkWaaSLwdFEvY1AncBwK7FJJsGZDQxCW1NwKcR9JhLWJrmxC8GZfnifNE8dzHe+2WqldFXGUwD44BMfAA+egBm5AHTQABo/gGbyCN+vJerHerY9p64JVzOyBP7A+fwBv85cV</latexit>
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5. Result and discussions
Below table shows geometric properties (                                          ) of pp collisions for different multiplicity (mult) 
classes using Glauber Monte Carlo calculation along with a Negative binomial distribution fit to charged particle 
multiplicity distribution at        = 7 TeV for the ALICE experiment at the LHC

hbi, hNchi, hNparti, hNColli
<latexit sha1_base64="ILxEPueCXtHyfNKy6CXmzjTnYbM=">AAACRnicbVBNS8NAFHypX7V+RT16WSyCBymJCHosevEkFewHtCFstpt2cbMJuxuhhP46L569+RO8eFDEq9s0irYdWBhm3mPeTpBwprTjvFilpeWV1bXyemVjc2t7x97da6k4lYQ2Scxj2QmwopwJ2tRMc9pJJMVRwGk7uL+a+O0HKhWLxZ0eJdSL8ECwkBGsjeTbXo9jMeAUBagnc3aCfqQbPyPD8UI9wVIvdkwk/3V8u+rUnBxonrgFqUKBhm8/9/oxSSMqNOFYqa7rJNrLTBojnI4rvVTRBJN7PKBdQwWOqPKyvIYxOjJKH4WxNE9olKt/NzIcKTWKAjMZYT1Us95EXOR1Ux1eeBkTSaqpINOgMOVIx2jSKeozSYnmI0MwkczcisgQS0y0ab5iSnBnvzxPWqc116m5t2fV+mVRRxkO4BCOwYVzqMM1NKAJBB7hFd7hw3qy3qxP62s6WrKKnX34hxJ8A1uzsR8=</latexit><latexit sha1_base64="ILxEPueCXtHyfNKy6CXmzjTnYbM=">AAACRnicbVBNS8NAFHypX7V+RT16WSyCBymJCHosevEkFewHtCFstpt2cbMJuxuhhP46L569+RO8eFDEq9s0irYdWBhm3mPeTpBwprTjvFilpeWV1bXyemVjc2t7x97da6k4lYQ2Scxj2QmwopwJ2tRMc9pJJMVRwGk7uL+a+O0HKhWLxZ0eJdSL8ECwkBGsjeTbXo9jMeAUBagnc3aCfqQbPyPD8UI9wVIvdkwk/3V8u+rUnBxonrgFqUKBhm8/9/oxSSMqNOFYqa7rJNrLTBojnI4rvVTRBJN7PKBdQwWOqPKyvIYxOjJKH4WxNE9olKt/NzIcKTWKAjMZYT1Us95EXOR1Ux1eeBkTSaqpINOgMOVIx2jSKeozSYnmI0MwkczcisgQS0y0ab5iSnBnvzxPWqc116m5t2fV+mVRRxkO4BCOwYVzqMM1NKAJBB7hFd7hw3qy3qxP62s6WrKKnX34hxJ8A1uzsR8=</latexit><latexit sha1_base64="ILxEPueCXtHyfNKy6CXmzjTnYbM=">AAACRnicbVBNS8NAFHypX7V+RT16WSyCBymJCHosevEkFewHtCFstpt2cbMJuxuhhP46L569+RO8eFDEq9s0irYdWBhm3mPeTpBwprTjvFilpeWV1bXyemVjc2t7x97da6k4lYQ2Scxj2QmwopwJ2tRMc9pJJMVRwGk7uL+a+O0HKhWLxZ0eJdSL8ECwkBGsjeTbXo9jMeAUBagnc3aCfqQbPyPD8UI9wVIvdkwk/3V8u+rUnBxonrgFqUKBhm8/9/oxSSMqNOFYqa7rJNrLTBojnI4rvVTRBJN7PKBdQwWOqPKyvIYxOjJKH4WxNE9olKt/NzIcKTWKAjMZYT1Us95EXOR1Ux1eeBkTSaqpINOgMOVIx2jSKeozSYnmI0MwkczcisgQS0y0ab5iSnBnvzxPWqc116m5t2fV+mVRRxkO4BCOwYVzqMM1NKAJBB7hFd7hw3qy3qxP62s6WrKKnX34hxJ8A1uzsR8=</latexit><latexit sha1_base64="ILxEPueCXtHyfNKy6CXmzjTnYbM=">AAACRnicbVBNS8NAFHypX7V+RT16WSyCBymJCHosevEkFewHtCFstpt2cbMJuxuhhP46L569+RO8eFDEq9s0irYdWBhm3mPeTpBwprTjvFilpeWV1bXyemVjc2t7x97da6k4lYQ2Scxj2QmwopwJ2tRMc9pJJMVRwGk7uL+a+O0HKhWLxZ0eJdSL8ECwkBGsjeTbXo9jMeAUBagnc3aCfqQbPyPD8UI9wVIvdkwk/3V8u+rUnBxonrgFqUKBhm8/9/oxSSMqNOFYqa7rJNrLTBojnI4rvVTRBJN7PKBdQwWOqPKyvIYxOjJKH4WxNE9olKt/NzIcKTWKAjMZYT1Us95EXOR1Ux1eeBkTSaqpINOgMOVIx2jSKeozSYnmI0MwkczcisgQS0y0ab5iSnBnvzxPWqc116m5t2fV+mVRRxkO4BCOwYVzqMM1NKAJBB7hFd7hw3qy3qxP62s6WrKKnX34hxJ8A1uzsR8=</latexit>

p
s

<latexit sha1_base64="T+cOEtycp1Se0Wgt5ijM50pabqM=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnZ6ZaMzMrF+uuFV3AbJOvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CSz0q91PCEsjEd8q6likbc+Nni3hm5sMqAhLG2pZAs1N8TGY2MmUaB7YwojsyqNxf/87ophjd+JlSSIldsuShMJcGYzJ8nA6E5Qzm1hDIt7K2EjaimDG1EJRuCt/ryOmldVT236j1cV+q3eRxFOINzuAQPalCHe2hAExhIeIZXeHMmzovz7nwsWwtOPnMKf+B8/gCm1ZBb</latexit><latexit sha1_base64="T+cOEtycp1Se0Wgt5ijM50pabqM=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnZ6ZaMzMrF+uuFV3AbJOvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CSz0q91PCEsjEd8q6likbc+Nni3hm5sMqAhLG2pZAs1N8TGY2MmUaB7YwojsyqNxf/87ophjd+JlSSIldsuShMJcGYzJ8nA6E5Qzm1hDIt7K2EjaimDG1EJRuCt/ryOmldVT236j1cV+q3eRxFOINzuAQPalCHe2hAExhIeIZXeHMmzovz7nwsWwtOPnMKf+B8/gCm1ZBb</latexit><latexit sha1_base64="T+cOEtycp1Se0Wgt5ijM50pabqM=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnZ6ZaMzMrF+uuFV3AbJOvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CSz0q91PCEsjEd8q6likbc+Nni3hm5sMqAhLG2pZAs1N8TGY2MmUaB7YwojsyqNxf/87ophjd+JlSSIldsuShMJcGYzJ8nA6E5Qzm1hDIt7K2EjaimDG1EJRuCt/ryOmldVT236j1cV+q3eRxFOINzuAQPalCHe2hAExhIeIZXeHMmzovz7nwsWwtOPnMKf+B8/gCm1ZBb</latexit><latexit sha1_base64="T+cOEtycp1Se0Wgt5ijM50pabqM=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Ae0oWy2m3bpZpPuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z++4lrI2L1iNOE+xEdKhEKRtFKnZ6ZaMzMrF+uuFV3AbJOvJxUIEejX/7qDWKWRlwhk9SYrucm6GdUo2CSz0q91PCEsjEd8q6likbc+Nni3hm5sMqAhLG2pZAs1N8TGY2MmUaB7YwojsyqNxf/87ophjd+JlSSIldsuShMJcGYzJ8nA6E5Qzm1hDIt7K2EjaimDG1EJRuCt/ryOmldVT236j1cV+q3eRxFOINzuAQPalCHe2hAExhIeIZXeHMmzovz7nwsWwtOPnMKf+B8/gCm1ZBb</latexit>

•We observe the calculated                  is consistent with the experimental value expect at high and low must regions 
•This is because of artifact of the model where                                 contains 14% uncertainties which is reflected in 
the calculation of  

•Example: Value of                  for minimum bias (0-100%) collisions : Our model = 7.47 and Experimental data =  

hdNch/d⌘i
<latexit sha1_base64="L2jicjdMQGX9cR1wUuCCFKKJzGI=">AAACCXicbVBNS8NAEN34WetX1KOXxSJ4qokIeix68SQV7Ac0IWw2k3bpZhN2N0IJvXrxr3jxoIhX/4E3/43bNgdtfTDweG+GmXlhxpnSjvNtLS2vrK6tVzaqm1vbO7v23n5bpbmk0KIpT2U3JAo4E9DSTHPoZhJIEnLohMPrid95AKlYKu71KAM/IX3BYkaJNlJgY+xxIvoccHQbFHQwPo080AR7cqbiwK45dWcKvEjcktRQiWZgf3lRSvMEhKacKNVznUz7BZGaUQ7jqpcryAgdkj70DBUkAeUX00/G+NgoEY5TaUpoPFV/TxQkUWqUhKYzIXqg5r2J+J/Xy3V86RdMZLkGQWeL4pxjneJJLDhiEqjmI0MIlczciumASEK1Ca9qQnDnX14k7bO669Tdu/Na46qMo4IO0RE6QS66QA10g5qohSh6RM/oFb1ZT9aL9W59zFqXrHLmAP2B9fkD5pGZLA==</latexit><latexit sha1_base64="L2jicjdMQGX9cR1wUuCCFKKJzGI=">AAACCXicbVBNS8NAEN34WetX1KOXxSJ4qokIeix68SQV7Ac0IWw2k3bpZhN2N0IJvXrxr3jxoIhX/4E3/43bNgdtfTDweG+GmXlhxpnSjvNtLS2vrK6tVzaqm1vbO7v23n5bpbmk0KIpT2U3JAo4E9DSTHPoZhJIEnLohMPrid95AKlYKu71KAM/IX3BYkaJNlJgY+xxIvoccHQbFHQwPo080AR7cqbiwK45dWcKvEjcktRQiWZgf3lRSvMEhKacKNVznUz7BZGaUQ7jqpcryAgdkj70DBUkAeUX00/G+NgoEY5TaUpoPFV/TxQkUWqUhKYzIXqg5r2J+J/Xy3V86RdMZLkGQWeL4pxjneJJLDhiEqjmI0MIlczciumASEK1Ca9qQnDnX14k7bO669Tdu/Na46qMo4IO0RE6QS66QA10g5qohSh6RM/oFb1ZT9aL9W59zFqXrHLmAP2B9fkD5pGZLA==</latexit><latexit sha1_base64="L2jicjdMQGX9cR1wUuCCFKKJzGI=">AAACCXicbVBNS8NAEN34WetX1KOXxSJ4qokIeix68SQV7Ac0IWw2k3bpZhN2N0IJvXrxr3jxoIhX/4E3/43bNgdtfTDweG+GmXlhxpnSjvNtLS2vrK6tVzaqm1vbO7v23n5bpbmk0KIpT2U3JAo4E9DSTHPoZhJIEnLohMPrid95AKlYKu71KAM/IX3BYkaJNlJgY+xxIvoccHQbFHQwPo080AR7cqbiwK45dWcKvEjcktRQiWZgf3lRSvMEhKacKNVznUz7BZGaUQ7jqpcryAgdkj70DBUkAeUX00/G+NgoEY5TaUpoPFV/TxQkUWqUhKYzIXqg5r2J+J/Xy3V86RdMZLkGQWeL4pxjneJJLDhiEqjmI0MIlczciumASEK1Ca9qQnDnX14k7bO669Tdu/Na46qMo4IO0RE6QS66QA10g5qohSh6RM/oFb1ZT9aL9W59zFqXrHLmAP2B9fkD5pGZLA==</latexit><latexit sha1_base64="L2jicjdMQGX9cR1wUuCCFKKJzGI=">AAACCXicbVBNS8NAEN34WetX1KOXxSJ4qokIeix68SQV7Ac0IWw2k3bpZhN2N0IJvXrxr3jxoIhX/4E3/43bNgdtfTDweG+GmXlhxpnSjvNtLS2vrK6tVzaqm1vbO7v23n5bpbmk0KIpT2U3JAo4E9DSTHPoZhJIEnLohMPrid95AKlYKu71KAM/IX3BYkaJNlJgY+xxIvoccHQbFHQwPo080AR7cqbiwK45dWcKvEjcktRQiWZgf3lRSvMEhKacKNVznUz7BZGaUQ7jqpcryAgdkj70DBUkAeUX00/G+NgoEY5TaUpoPFV/TxQkUWqUhKYzIXqg5r2J+J/Xy3V86RdMZLkGQWeL4pxjneJJLDhiEqjmI0MIlczciumASEK1Ca9qQnDnX14k7bO669Tdu/Na46qMo4IO0RE6QS66QA10g5qohSh6RM/oFb1ZT9aL9W59zFqXrHLmAP2B9fkD5pGZLA==</latexit>

�gg = 4.3± 0.6 mb
<latexit sha1_base64="fmu7TxN+7w7aaQ1Ke+8cLKM8bO8=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFchUSLuhGKblxWsA9oQphMp+nQmUmYmQgl1JUbf8WNC0Xc+gvu/BunbRbaeuDC4Zx7ufeeKGVUadf9thYWl5ZXVktr5fWNza1te2e3qZJMYtLACUtkO0KKMCpIQ1PNSDuVBPGIkVY0uB77rXsiFU3EnR6mJOAoFrRHMdJGCu0DX9GYozCP4xG8hFXnFPoph65zBuEDj0K74jruBHCeeAWpgAL10P7yuwnOOBEaM6RUx3NTHeRIaooZGZX9TJEU4QGKScdQgThRQT75YwSPjNKFvUSaEhpO1N8TOeJKDXlkOjnSfTXrjcX/vE6mexdBTkWaaSLwdFEvY1AncBwK7FJJsGZDQxCW1NwKcR9JhLWJrmxC8GZfnifNE8dzHe+2WqldFXGUwD44BMfAA+egBm5AHTQABo/gGbyCN+vJerHerY9p64JVzOyBP7A+fwBv85cV</latexit><latexit sha1_base64="fmu7TxN+7w7aaQ1Ke+8cLKM8bO8=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFchUSLuhGKblxWsA9oQphMp+nQmUmYmQgl1JUbf8WNC0Xc+gvu/BunbRbaeuDC4Zx7ufeeKGVUadf9thYWl5ZXVktr5fWNza1te2e3qZJMYtLACUtkO0KKMCpIQ1PNSDuVBPGIkVY0uB77rXsiFU3EnR6mJOAoFrRHMdJGCu0DX9GYozCP4xG8hFXnFPoph65zBuEDj0K74jruBHCeeAWpgAL10P7yuwnOOBEaM6RUx3NTHeRIaooZGZX9TJEU4QGKScdQgThRQT75YwSPjNKFvUSaEhpO1N8TOeJKDXlkOjnSfTXrjcX/vE6mexdBTkWaaSLwdFEvY1AncBwK7FJJsGZDQxCW1NwKcR9JhLWJrmxC8GZfnifNE8dzHe+2WqldFXGUwD44BMfAA+egBm5AHTQABo/gGbyCN+vJerHerY9p64JVzOyBP7A+fwBv85cV</latexit><latexit sha1_base64="fmu7TxN+7w7aaQ1Ke+8cLKM8bO8=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFchUSLuhGKblxWsA9oQphMp+nQmUmYmQgl1JUbf8WNC0Xc+gvu/BunbRbaeuDC4Zx7ufeeKGVUadf9thYWl5ZXVktr5fWNza1te2e3qZJMYtLACUtkO0KKMCpIQ1PNSDuVBPGIkVY0uB77rXsiFU3EnR6mJOAoFrRHMdJGCu0DX9GYozCP4xG8hFXnFPoph65zBuEDj0K74jruBHCeeAWpgAL10P7yuwnOOBEaM6RUx3NTHeRIaooZGZX9TJEU4QGKScdQgThRQT75YwSPjNKFvUSaEhpO1N8TOeJKDXlkOjnSfTXrjcX/vE6mexdBTkWaaSLwdFEvY1AncBwK7FJJsGZDQxCW1NwKcR9JhLWJrmxC8GZfnifNE8dzHe+2WqldFXGUwD44BMfAA+egBm5AHTQABo/gGbyCN+vJerHerY9p64JVzOyBP7A+fwBv85cV</latexit><latexit sha1_base64="fmu7TxN+7w7aaQ1Ke+8cLKM8bO8=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBFchUSLuhGKblxWsA9oQphMp+nQmUmYmQgl1JUbf8WNC0Xc+gvu/BunbRbaeuDC4Zx7ufeeKGVUadf9thYWl5ZXVktr5fWNza1te2e3qZJMYtLACUtkO0KKMCpIQ1PNSDuVBPGIkVY0uB77rXsiFU3EnR6mJOAoFrRHMdJGCu0DX9GYozCP4xG8hFXnFPoph65zBuEDj0K74jruBHCeeAWpgAL10P7yuwnOOBEaM6RUx3NTHeRIaooZGZX9TJEU4QGKScdQgThRQT75YwSPjNKFvUSaEhpO1N8TOeJKDXlkOjnSfTXrjcX/vE6mexdBTkWaaSLwdFEvY1AncBwK7FJJsGZDQxCW1NwKcR9JhLWJrmxC8GZfnifNE8dzHe+2WqldFXGUwD44BMfAA+egBm5AHTQABo/gGbyCN+vJerHerY9p64JVzOyBP7A+fwBv85cV</latexit>

hdNch/d⌘i
<latexit sha1_base64="L2jicjdMQGX9cR1wUuCCFKKJzGI=">AAACCXicbVBNS8NAEN34WetX1KOXxSJ4qokIeix68SQV7Ac0IWw2k3bpZhN2N0IJvXrxr3jxoIhX/4E3/43bNgdtfTDweG+GmXlhxpnSjvNtLS2vrK6tVzaqm1vbO7v23n5bpbmk0KIpT2U3JAo4E9DSTHPoZhJIEnLohMPrid95AKlYKu71KAM/IX3BYkaJNlJgY+xxIvoccHQbFHQwPo080AR7cqbiwK45dWcKvEjcktRQiWZgf3lRSvMEhKacKNVznUz7BZGaUQ7jqpcryAgdkj70DBUkAeUX00/G+NgoEY5TaUpoPFV/TxQkUWqUhKYzIXqg5r2J+J/Xy3V86RdMZLkGQWeL4pxjneJJLDhiEqjmI0MIlczciumASEK1Ca9qQnDnX14k7bO669Tdu/Na46qMo4IO0RE6QS66QA10g5qohSh6RM/oFb1ZT9aL9W59zFqXrHLmAP2B9fkD5pGZLA==</latexit><latexit sha1_base64="L2jicjdMQGX9cR1wUuCCFKKJzGI=">AAACCXicbVBNS8NAEN34WetX1KOXxSJ4qokIeix68SQV7Ac0IWw2k3bpZhN2N0IJvXrxr3jxoIhX/4E3/43bNgdtfTDweG+GmXlhxpnSjvNtLS2vrK6tVzaqm1vbO7v23n5bpbmk0KIpT2U3JAo4E9DSTHPoZhJIEnLohMPrid95AKlYKu71KAM/IX3BYkaJNlJgY+xxIvoccHQbFHQwPo080AR7cqbiwK45dWcKvEjcktRQiWZgf3lRSvMEhKacKNVznUz7BZGaUQ7jqpcryAgdkj70DBUkAeUX00/G+NgoEY5TaUpoPFV/TxQkUWqUhKYzIXqg5r2J+J/Xy3V86RdMZLkGQWeL4pxjneJJLDhiEqjmI0MIlczciumASEK1Ca9qQnDnX14k7bO669Tdu/Na46qMo4IO0RE6QS66QA10g5qohSh6RM/oFb1ZT9aL9W59zFqXrHLmAP2B9fkD5pGZLA==</latexit><latexit sha1_base64="L2jicjdMQGX9cR1wUuCCFKKJzGI=">AAACCXicbVBNS8NAEN34WetX1KOXxSJ4qokIeix68SQV7Ac0IWw2k3bpZhN2N0IJvXrxr3jxoIhX/4E3/43bNgdtfTDweG+GmXlhxpnSjvNtLS2vrK6tVzaqm1vbO7v23n5bpbmk0KIpT2U3JAo4E9DSTHPoZhJIEnLohMPrid95AKlYKu71KAM/IX3BYkaJNlJgY+xxIvoccHQbFHQwPo080AR7cqbiwK45dWcKvEjcktRQiWZgf3lRSvMEhKacKNVznUz7BZGaUQ7jqpcryAgdkj70DBUkAeUX00/G+NgoEY5TaUpoPFV/TxQkUWqUhKYzIXqg5r2J+J/Xy3V86RdMZLkGQWeL4pxjneJJLDhiEqjmI0MIlczciumASEK1Ca9qQnDnX14k7bO669Tdu/Na46qMo4IO0RE6QS66QA10g5qohSh6RM/oFb1ZT9aL9W59zFqXrHLmAP2B9fkD5pGZLA==</latexit><latexit sha1_base64="L2jicjdMQGX9cR1wUuCCFKKJzGI=">AAACCXicbVBNS8NAEN34WetX1KOXxSJ4qokIeix68SQV7Ac0IWw2k3bpZhN2N0IJvXrxr3jxoIhX/4E3/43bNgdtfTDweG+GmXlhxpnSjvNtLS2vrK6tVzaqm1vbO7v23n5bpbmk0KIpT2U3JAo4E9DSTHPoZhJIEnLohMPrid95AKlYKu71KAM/IX3BYkaJNlJgY+xxIvoccHQbFHQwPo080AR7cqbiwK45dWcKvEjcktRQiWZgf3lRSvMEhKacKNVznUz7BZGaUQ7jqpcryAgdkj70DBUkAeUX00/G+NgoEY5TaUpoPFV/TxQkUWqUhKYzIXqg5r2J+J/Xy3V86RdMZLkGQWeL4pxjneJJLDhiEqjmI0MIlczciumASEK1Ca9qQnDnX14k7bO669Tdu/Na46qMo4IO0RE6QS66QA10g5qohSh6RM/oFb1ZT9aL9W59zFqXrHLmAP2B9fkD5pGZLA==</latexit>

hdNch/d⌘i
<latexit sha1_base64="L2jicjdMQGX9cR1wUuCCFKKJzGI=">AAACCXicbVBNS8NAEN34WetX1KOXxSJ4qokIeix68SQV7Ac0IWw2k3bpZhN2N0IJvXrxr3jxoIhX/4E3/43bNgdtfTDweG+GmXlhxpnSjvNtLS2vrK6tVzaqm1vbO7v23n5bpbmk0KIpT2U3JAo4E9DSTHPoZhJIEnLohMPrid95AKlYKu71KAM/IX3BYkaJNlJgY+xxIvoccHQbFHQwPo080AR7cqbiwK45dWcKvEjcktRQiWZgf3lRSvMEhKacKNVznUz7BZGaUQ7jqpcryAgdkj70DBUkAeUX00/G+NgoEY5TaUpoPFV/TxQkUWqUhKYzIXqg5r2J+J/Xy3V86RdMZLkGQWeL4pxjneJJLDhiEqjmI0MIlczciumASEK1Ca9qQnDnX14k7bO669Tdu/Na46qMo4IO0RE6QS66QA10g5qohSh6RM/oFb1ZT9aL9W59zFqXrHLmAP2B9fkD5pGZLA==</latexit><latexit sha1_base64="L2jicjdMQGX9cR1wUuCCFKKJzGI=">AAACCXicbVBNS8NAEN34WetX1KOXxSJ4qokIeix68SQV7Ac0IWw2k3bpZhN2N0IJvXrxr3jxoIhX/4E3/43bNgdtfTDweG+GmXlhxpnSjvNtLS2vrK6tVzaqm1vbO7v23n5bpbmk0KIpT2U3JAo4E9DSTHPoZhJIEnLohMPrid95AKlYKu71KAM/IX3BYkaJNlJgY+xxIvoccHQbFHQwPo080AR7cqbiwK45dWcKvEjcktRQiWZgf3lRSvMEhKacKNVznUz7BZGaUQ7jqpcryAgdkj70DBUkAeUX00/G+NgoEY5TaUpoPFV/TxQkUWqUhKYzIXqg5r2J+J/Xy3V86RdMZLkGQWeL4pxjneJJLDhiEqjmI0MIlczciumASEK1Ca9qQnDnX14k7bO669Tdu/Na46qMo4IO0RE6QS66QA10g5qohSh6RM/oFb1ZT9aL9W59zFqXrHLmAP2B9fkD5pGZLA==</latexit><latexit sha1_base64="L2jicjdMQGX9cR1wUuCCFKKJzGI=">AAACCXicbVBNS8NAEN34WetX1KOXxSJ4qokIeix68SQV7Ac0IWw2k3bpZhN2N0IJvXrxr3jxoIhX/4E3/43bNgdtfTDweG+GmXlhxpnSjvNtLS2vrK6tVzaqm1vbO7v23n5bpbmk0KIpT2U3JAo4E9DSTHPoZhJIEnLohMPrid95AKlYKu71KAM/IX3BYkaJNlJgY+xxIvoccHQbFHQwPo080AR7cqbiwK45dWcKvEjcktRQiWZgf3lRSvMEhKacKNVznUz7BZGaUQ7jqpcryAgdkj70DBUkAeUX00/G+NgoEY5TaUpoPFV/TxQkUWqUhKYzIXqg5r2J+J/Xy3V86RdMZLkGQWeL4pxjneJJLDhiEqjmI0MIlczciumASEK1Ca9qQnDnX14k7bO669Tdu/Na46qMo4IO0RE6QS66QA10g5qohSh6RM/oFb1ZT9aL9W59zFqXrHLmAP2B9fkD5pGZLA==</latexit><latexit sha1_base64="L2jicjdMQGX9cR1wUuCCFKKJzGI=">AAACCXicbVBNS8NAEN34WetX1KOXxSJ4qokIeix68SQV7Ac0IWw2k3bpZhN2N0IJvXrxr3jxoIhX/4E3/43bNgdtfTDweG+GmXlhxpnSjvNtLS2vrK6tVzaqm1vbO7v23n5bpbmk0KIpT2U3JAo4E9DSTHPoZhJIEnLohMPrid95AKlYKu71KAM/IX3BYkaJNlJgY+xxIvoccHQbFHQwPo080AR7cqbiwK45dWcKvEjcktRQiWZgf3lRSvMEhKacKNVznUz7BZGaUQ7jqpcryAgdkj70DBUkAeUX00/G+NgoEY5TaUpoPFV/TxQkUWqUhKYzIXqg5r2J+J/Xy3V86RdMZLkGQWeL4pxjneJJLDhiEqjmI0MIlczciumASEK1Ca9qQnDnX14k7bO669Tdu/Na46qMo4IO0RE6QS66QA10g5qohSh6RM/oFb1ZT9aL9W59zFqXrHLmAP2B9fkD5pGZLA==</latexit>
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[5] 5. B.Abelev et al., ALICE Collaboration,  Phys. Lett. B 712, 165 (2012)

https://www.sciencedirect.com/science/article/pii/S0370269312004674?via=ihub
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•  To understand the possibility of a formation of a medium, Nuclear modification factor like observables for 
charged particle and identified hadrons are plotted in Fig. 1 and Fig 2 respectively using following relation

Fig. 1
Fig. 2 Fig. 3

Rpp(pT ) =
d2N/dpT d⌘|HM

d2N/dpT d⌘|LM
⇥ hNLM
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•Elliptic flow (    ) is plotted as a function of charged pseudo rapidity density in Fig. 3 and compared with 
experimental data and IP- Glasma model. Elliptic flow is obtained here by considering linear scaling as                                                  

v2
<latexit sha1_base64="UQ8RRPt2NN02WZInLZUJLciw6fw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2m3bpZhN2J4US+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z+e8K1EbF6wmnC/YgOlQgFo2ilx0m/1i9X3Kq7AFknXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJZ6VeanhC2ZgOeddSRSNu/Gxx6oxcWGVAwljbUkgW6u+JjEbGTKPAdkYUR2bVm4v/ed0Uwxs/EypJkSu2XBSmkmBM5n+TgdCcoZxaQpkW9lbCRlRThjadkg3BW315nbRqVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgCQyG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwAKKI2f</latexit><latexit sha1_base64="UQ8RRPt2NN02WZInLZUJLciw6fw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2m3bpZhN2J4US+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z+e8K1EbF6wmnC/YgOlQgFo2ilx0m/1i9X3Kq7AFknXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJZ6VeanhC2ZgOeddSRSNu/Gxx6oxcWGVAwljbUkgW6u+JjEbGTKPAdkYUR2bVm4v/ed0Uwxs/EypJkSu2XBSmkmBM5n+TgdCcoZxaQpkW9lbCRlRThjadkg3BW315nbRqVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgCQyG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwAKKI2f</latexit><latexit sha1_base64="UQ8RRPt2NN02WZInLZUJLciw6fw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2m3bpZhN2J4US+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z+e8K1EbF6wmnC/YgOlQgFo2ilx0m/1i9X3Kq7AFknXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJZ6VeanhC2ZgOeddSRSNu/Gxx6oxcWGVAwljbUkgW6u+JjEbGTKPAdkYUR2bVm4v/ed0Uwxs/EypJkSu2XBSmkmBM5n+TgdCcoZxaQpkW9lbCRlRThjadkg3BW315nbRqVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgCQyG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwAKKI2f</latexit><latexit sha1_base64="UQ8RRPt2NN02WZInLZUJLciw6fw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2m3bpZhN2J4US+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSMnGqGW+yWMa6E1DDpVC8iQIl7ySa0yiQvB2M7+Z+e8K1EbF6wmnC/YgOlQgFo2ilx0m/1i9X3Kq7AFknXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJZ6VeanhC2ZgOeddSRSNu/Gxx6oxcWGVAwljbUkgW6u+JjEbGTKPAdkYUR2bVm4v/ed0Uwxs/EypJkSu2XBSmkmBM5n+TgdCcoZxaQpkW9lbCRlRThjadkg3BW315nbRqVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgCQyG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwAKKI2f</latexit>

v2 = ⌦✏
<latexit sha1_base64="l2JaGYQnut064sZDylvngB18mb4=">AAACAHicbVBNS8NAEN34WetX1YMHL4tF8FSSIuhFKHrxZgX7AU0om+2kXbrZhN1NoYRc/CtePCji1Z/hzX/jps1BWx8MPN6bYWaeH3OmtG1/Wyura+sbm6Wt8vbO7t5+5eCwraJEUmjRiEey6xMFnAloaaY5dGMJJPQ5dPzxbe53JiAVi8SjnsbghWQoWMAo0UbqV44n/bSe4Wvs3ocwJNiFWDGeO1W7Zs+Al4lTkCoq0OxXvtxBRJMQhKacKNVz7Fh7KZGaUQ5Z2U0UxISOyRB6hgoSgvLS2QMZPjPKAAeRNCU0nqm/J1ISKjUNfdMZEj1Si14u/uf1Eh1ceSkTcaJB0PmiIOFYRzhPAw+YBKr51BBCJTO3YjoiklBtMiubEJzFl5dJu15z7JrzcFFt3BRxlNAJOkXnyEGXqIHuUBO1EEUZekav6M16sl6sd+tj3rpiFTNH6A+szx+g4JXI</latexit><latexit sha1_base64="l2JaGYQnut064sZDylvngB18mb4=">AAACAHicbVBNS8NAEN34WetX1YMHL4tF8FSSIuhFKHrxZgX7AU0om+2kXbrZhN1NoYRc/CtePCji1Z/hzX/jps1BWx8MPN6bYWaeH3OmtG1/Wyura+sbm6Wt8vbO7t5+5eCwraJEUmjRiEey6xMFnAloaaY5dGMJJPQ5dPzxbe53JiAVi8SjnsbghWQoWMAo0UbqV44n/bSe4Wvs3ocwJNiFWDGeO1W7Zs+Al4lTkCoq0OxXvtxBRJMQhKacKNVz7Fh7KZGaUQ5Z2U0UxISOyRB6hgoSgvLS2QMZPjPKAAeRNCU0nqm/J1ISKjUNfdMZEj1Si14u/uf1Eh1ceSkTcaJB0PmiIOFYRzhPAw+YBKr51BBCJTO3YjoiklBtMiubEJzFl5dJu15z7JrzcFFt3BRxlNAJOkXnyEGXqIHuUBO1EEUZekav6M16sl6sd+tj3rpiFTNH6A+szx+g4JXI</latexit><latexit sha1_base64="l2JaGYQnut064sZDylvngB18mb4=">AAACAHicbVBNS8NAEN34WetX1YMHL4tF8FSSIuhFKHrxZgX7AU0om+2kXbrZhN1NoYRc/CtePCji1Z/hzX/jps1BWx8MPN6bYWaeH3OmtG1/Wyura+sbm6Wt8vbO7t5+5eCwraJEUmjRiEey6xMFnAloaaY5dGMJJPQ5dPzxbe53JiAVi8SjnsbghWQoWMAo0UbqV44n/bSe4Wvs3ocwJNiFWDGeO1W7Zs+Al4lTkCoq0OxXvtxBRJMQhKacKNVz7Fh7KZGaUQ5Z2U0UxISOyRB6hgoSgvLS2QMZPjPKAAeRNCU0nqm/J1ISKjUNfdMZEj1Si14u/uf1Eh1ceSkTcaJB0PmiIOFYRzhPAw+YBKr51BBCJTO3YjoiklBtMiubEJzFl5dJu15z7JrzcFFt3BRxlNAJOkXnyEGXqIHuUBO1EEUZekav6M16sl6sd+tj3rpiFTNH6A+szx+g4JXI</latexit><latexit sha1_base64="l2JaGYQnut064sZDylvngB18mb4=">AAACAHicbVBNS8NAEN34WetX1YMHL4tF8FSSIuhFKHrxZgX7AU0om+2kXbrZhN1NoYRc/CtePCji1Z/hzX/jps1BWx8MPN6bYWaeH3OmtG1/Wyura+sbm6Wt8vbO7t5+5eCwraJEUmjRiEey6xMFnAloaaY5dGMJJPQ5dPzxbe53JiAVi8SjnsbghWQoWMAo0UbqV44n/bSe4Wvs3ocwJNiFWDGeO1W7Zs+Al4lTkCoq0OxXvtxBRJMQhKacKNVz7Fh7KZGaUQ5Z2U0UxISOyRB6hgoSgvLS2QMZPjPKAAeRNCU0nqm/J1ISKjUNfdMZEj1Si14u/uf1Eh1ceSkTcaJB0PmiIOFYRzhPAw+YBKr51BBCJTO3YjoiklBtMiubEJzFl5dJu15z7JrzcFFt3BRxlNAJOkXnyEGXqIHuUBO1EEUZekav6M16sl6sd+tj3rpiFTNH6A+szx+g4JXI</latexit>

where,⌦ = 0.3± 0.02
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