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Talk overview 
�  Quick summary of  the model 

�  Particle masses: better and better 

�  Magnetic moment 

�  Elastic Scattering: p-p & p-pbar 

�  Collisions at LHC 
�  Particles kinematics 
�  Jets 
�  Multiple “Parton” Interactions 

�  Next steps 
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The model in 3 words 
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Particles masses 
and Magnetic Moment 

Programs findall.C, showmass.C, drawmass.C 
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Decays 
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Nuon : a building block 
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some particles 
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muon pion kaon K0 

proton Lambda D0 



Proton Views 
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electron 

neutrino 

positron 

antineutrino 

Engineer view 

ROOT view 

Artist/spiritual view 
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Elastic Scattering 
No time to explain the simulator Totem.C. 

The program computes the sum of  all Coulomb forces when 
traveling and spinning protons cross each other with a crossing angle. 
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pp elastic ISR 
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p-pbar elastic  
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pp elastic at 7 TeV 
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Dip and maximum 
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Collisions at LHC 
Particles Kinematics, Jets, MPI 

 
Program collide.C 
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Collisions 
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Proton Radius 
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Collision Probability 
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Collision products 
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Some simple estimators 
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Collision types and Pt 
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900 GeV 
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7 TeV 
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Charged particles multiplicity, see: cms_jhep.01.2011.079.pdf
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Jets 0.9, 2.76  TeV 
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Jets 7, 8 TeV 
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Inclusive Jets 
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Jets vs event Multiplicity 
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 :  821716887 events2 = 7000 GeV/csJets compared to CMS data at    

see : CERN-PH-EP/2013-195 (arXiv:submit/0825507)
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Multi Parton Interactions 
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Collision types vs multiplicity 

08/05/15 Progress with the Nuons model 31 
chN

0 50 100 150 200 250 300 350

nu
m

be
r o

f c
ol

lis
io

n 
ty

pe
s/

ev
en

t

2−10

1−10

1

10

 : 1138031859 events2 = 7000 GeV/csNumber of collision types vs <nch> at 

>ch/<NchN
0 1 2 3 4 5 6 7 8 9 10 11

all types
ee radialradial
ep radialradial
pp radialradial
ep axialradial
pp axialradial
pp axialaxial

lxbsq2415 : 2731 : Thu May  7 14:50:19 2015

 : 1138031859 events2 = 7000 GeV/csNumber of collision types vs <nch> at 



MPI vs Energy and multiplicity 
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Predictions for 13 TeV 
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pp elastic at 13 TeV 
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Particles kinematics at 13 TeV 
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 at 13000 GeVπ and p/πratio K/

[GeV/c]
T
p

1−10 1−10×2 1 2 3 4 56 10 20 30 210 210×2 310 310×2

]
-2

[(G
eV
/c
)

T
dpη

/d
chN2

)d Tpπ
1/
(2

17−10

15−10

13−10

11−10

9−10

7−10

5−10

3−10

1−10

10

nuons: soft/hard = 1.733

alice: soft/hard = 2.360

| < 2.5, aradial = 0.8)ηnuons (|
 =  2.09ρ7000 = 0.415, δ = 0.00037, ε

d12min = 0.0992,  dens = 0.332676
numr = 0.4, cutnuon = 0.4

> = 7.57355η<pions/
> = 0.579715 [GeV/c]

T
<p
CMS April 2011 7 TeV

> = 5.63η<pions/
> = 0.545 [GeV/c]

T
<p
model maxPt = 2990.98 GeV/c

 :  1914590368 events2 = 13000 GeV/cs

chN
0 50 100 150 200 250 300 350

ch
/d
n

ev
.d
N

ev
1/
N

9−10

8−10

7−10

6−10

5−10

4−10

3−10

2−10

1−10 Nuons

olsnbb01 : 147657 : Thu May  7 21:07:06 2015

Charged particles multiplicity, see: cms_jhep.01.2011.079.pdf



Jets at 13 TeV 
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2 = 13000 GeV/csLeading jets, 
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Possible next steps 
Improvements to findall.C, totem.C, collide.C 

Deep Inelastic: deep.C 
Binding energy, Life time 
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