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Introduction 
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Charged particle multiplicities 

measurements in pp collisions at 

0.9 and 7 TeV at the LHC  

demonstrate increase in rapidity 

densities over MC predictions of 
PYTHIA and PHOJET  

It initiated tuning of PYTHIA to 
reproduce  new experimental data   

New surprises follow 

from measurements of 
strange particle yields   



Strange particle measurements at 

the CMS: (JHEP 05 (2011)064) 
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Rapidity densities for K0
s, Λ and Ξ at 0.9 and 7 TeV  

Large underestimations of strange particle yields, 
increased with collision’s energy 



Strange particle measurements at 

the ALICE: (Eur. Phys. J. C 71 (2011) 

1594, 1655 ) 
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1/Nev (d
2N/dydpt)  

pp collisions at 0.9 TeV, ΙyΙ < 0.8 



The role of cc-pairs production 
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ATLAS measurements of D *+ and D + 

-mesons production at 7 TeV 

demonstrate agreement with PYTHIA 

within the large theoretical 
uncertainties (ATL-CONF-2011-017) 

As the c-quark decays 

dominantly with K-meson 

production it is interesting to 

estimate the possible role of the 

increase of cc-production in K-
meson pt spectra  - > next slide   



The role of cc-pairs production in kaon 
pt spectra 
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K±  - meson pt spectra in pp collisions 

at 7 TeV in all events (blue) and in 
events with c-quark (red) 

Ratio of these spectra: 
( cc-events)/(all events) 

PYTHIA 6  with “CSC” ATLAS tunes 



The role of cc-pairs production in kaon 
pt spectra 
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Multiplying cc-

pairs production 

in PYTHIA does 
not  improve 

agreement with 
K±/π± , measured 

by ALICE 

Pt spectra for 

K± 

can be checked 

by comparison 

with K0s 
spectra 



ALICE & CMS data 

K+ and K0s spectra are similar, 
but not in logarithmic scale, so 

not for large pT  

<pT> for K0
s in ALICE and CMS are similar 

for pp collisions at 0.9 TeV 



ALICE & CMS data: slopes of pt spectra for Kaons 
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7.79± 0.07± 0.26 K0s CMS 0.9 TeV 

ALICE 0.9 
TeV 

ALICE 0.9 TeV 
There is a question to experiments! 



K-meson yields and strangeness suppression 

 K/π ratio depends on strangeness suppression factor λ 

 The λ value is measured and calculated by different methods  

 The possibility of λ increase was demonstrated in  

G.Boequet et al. Phys.Lett.B 366, 447 (1996) [1] 

A.Wroblewski, Acta Phys.Pol. B16 (1985) 379  

 New Mc generators constructed to include the increase of λ with 
energy: Hai-Yan Long et al. Phys.Rev.C 84, 0349 (2011), 
arXiv:1103.2618v1 [hep-ph] 

 We estimated factor λ from K/π ratio at y=0 and ration of 

integrated К and π multiplicities for ΙyΙ< 2 at the LHC  

 



K/π ratio and strangeness suppression 
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[1] UA1 Collab., Phys. Lett. B366 (1996) 

447 



К/π estimation from ALICE, CMS and 

ATLAS data 

  CMS Collab., V.Khachatryan et al. PRL 105, 
022002 (2010) 

 ALICE Collab., Eur. Phys. J. C (2011) 71: 1655 

  CMS  PAS QCD-10-007 

 K.Aamodt et al., ALICE Collab., Eur. Phys. J. C 
(2011) 71: 1594 

 ATLAS Collab., New J. Phys 13:053033, 2011 

 

   Our estimation К/π  = 0.15±0.01 at  0.9 and 7 ТэВ from  ALICE  and  CMS data 

K/π = 0.12 and 0.15  at 0.9  and 7 ТэВ  from  ALICE  and   ATLAS data 



K/π ratio energy dependence 
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Does it mean 

decrease of 

strangeness 

suppression for 
higher energy? 

ALICA 

CMS Our estimations with 

CMS, ALICE, ATLAS 
data  

ATLAS 

 К/π ratio increases with 

increase of collision energy 



Strangeness suppression energy 
evolution 
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 λ has tendency to 
increase  with energy 

of collisions 

 Our estimation for 7 ТэВ 
Λ = 0.39 



ATLAS estimation of λ at 7 TeV from D-mesons 

measurements (ATL-CONF-2011-017) 
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It is not contradict to the larger λ at the LHC  



New PYTHIA tunes for soft 
QCD 
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 CMS – Z1 tune   R.Field Talk “Strange 

particles “ 

 ATLAS – AMBT2 tune    ATL – PUB – 2011- 
009 



PYTHIA 6.4 with AMBT2B simulation 

1
/
2 

λ=0.39 
 

λ=0.30 

Meson yields depends on λ 

 for pp collisions at 7 TeV 



PYTHIA 6.4 with AMBT2B simulation 

К/π ratio dependence on рт is 
not as measured by ALICE again 



PYTHIA 6.4 with AMBT2B 
simulations 

Λs =0.30 
 <N>  for ΙyΙ < 2 

Λs=0.39 

 <N>  for ΙyΙ < 2 
 

Λs=0.20 

 <N>  for ΙyΙ < 2 
 

π± 27.54 26.64 29.10 

K± 3.36 4.04 2.56 

K0s 1.65 1.98 1.26 

2K0s/π± 
 

0.122 0.15 0.09 

 for pp collisions at 7 TeV 

CMS   <K0s> = 1.333 ± 0.002stat. ± 0.112 syst.   For ΙyΙ < 2   

New ATLAS tunes for PYTHIA 6.4 can reproduce <К0s> 

measured by CMS and K/π ratio  with standard λ  <~ 0.3  



Parameterization of CMS data 
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For Pt in range 1-10 GeV/c  n= 5.51 for pions and 5.03 for kaons – not a  real 

difference 

0-10 

GeV/c 



Conclusions  

 

 Increase of the cross section of charm production does 
not improve the simulated K/π ratio dependence on pt 

 There are some discrepancy in experimental data for 
strange particles production in pp collisions  at 0.9 TeV  

 Experimental data for integral K/π ratio demonstrate its 
increase in pp collisions at the LHC energies, or smaller 
strangeness suppression ( following to analysis from 
previous energy range)  

 New tunes for PYTHIA 6.4 can reproduce main features 
of strange particle without  special increase of λ 

 New experimental data for identified hadrons are 
necessary and the analysis of strangeness  suppression 
should be continued    
 

 

 



Parameterization of ALICE data 
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Parameterization of ALICE data 
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CMS   <pt> 

ALICE    
<pt> 



ALICE & CMS data: slope of pt 

spectra 
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7.79± 0.07± 0.26 K0s CMS 0.9 TeV 

ALICE 0.9 
TeV 

ALICE 0.9 TeV 



Conclusions abstract 

 Analysis of particle yields in pp collisions at the 

LHC energies demonstrates the smaller 

strangeness suppression comparing to 

experiments at lower energies. The PYTHIA 6 

predictions for strange particle spectra are 

calculated and presented with new ATLAS 

tunes and with different parameters of  

strangeness suppression.  


