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Trigger and Associated particles

В работе «Long-range correlation»

minbias and условие  1 < pT < 3 GeV/c



Первое наблюдение Ridje-like структуры в 

р-р столкновениях

Signal is observed at large difference || < 4.8, large multiplicity

N > 90 and at medium particle transverse momentum 1 < pT < 3 GeV/c.





Correlations in Heavy Ion Collisions at RHIC





Multiplicity vs || for 0.9 TeV and
energy 0.9, 2.36, 7.0 TeV

G. Tonneli, Report at CERN seminar Sep.21.2010

Multiplicity is increasing with ||
Multiplicity is increasing with energy 



High multiplicity events

G. Roland,  Report at CERN seminar Sep.21.2010

Selection High Multiplicity events in pp collisions at sqrt(s) = 7 TeV.



Triggering on High Multiplicity





Min bias events in pp collisions 

at 0.9, 2.36 and 7 TeV



Обсуждаемые и принятые интерпретации





Correlation in pp event generators at high 

multiplicity





Multiplicity- and pT - dependence



Multiplicity- and pT - dependence



Multiplicity- and pT - dependence

Signal yield is increasing with multiplicity at pT= 1-3 GeV/c и 2.0<||<4.8 .



Au-Au



p-p





Multi- jet events



Systematic uncertainties

No sensibility to beam background.

No sensibility to “pile up”.

Independence to beam centre distance.

Independence to charge particle combination (+,-), (+,+),(-,-).

Signal is repeated in 3 different codes.

Independence to HLT Trigger Bias.

Signal is present in events with 0 в ECAL (supercluster).

…

Cross-checkings can’t kill Ridge !



Другие свойства HI

25

data - fit (except same-side peak) 

Shape changes little from 

peripheral to quasi-peripheral

The transition occurs quickly

83-94% 55-65%

Large change 

within ~10% 

centrality

46-55%

Smaller change from 

transition to most central

Low-pT manifestation of 

the “ridge”

0-5%

M. Daugherity, STAR Collaboration

M. Daugherity for the STAR Collaboration, QM2008



STAR preliminary STAR preliminary

jets

ridge

Ridge Independence to trigger 

momentum

Ridge momentm spectr is soft and 

very close to min bias

Другие свойства HI



Другие свойства HI

Anomal ratio barion/meson, larger then in 

р+р and e+e- in four times .

STAR, Au-Au, 200 GeV

Deformation away-side peak and two hump 

appearence



Wei Li, Oct 4, 2010, CMS QCD meeting

Интерпретация



Комментарии в SLAC arXiv

-- http://arxiv.org/abs/1010.0405 (Bozek)

-- http://arxiv.org/abs/1010.0918 (Dremin, Kim)

-- http://arxiv.org/abs/1010.0964( Tannenbaum, Weiner)
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Основные свойства Ridge-эффекта, впервые 

наблюдаемого в р-р столкновениях 

•Signal is small, but it is clear at s =7 TeV in events with high multiplicity N > 90.

•It is seen at large rapidaty difference , 2.0<||<4.8 .

•It is seen at intermediate region pT= 1-3 GeV/c.

•Signal is increasing with multiplicity.

•It is absent in jet events with ET(jet) > 20 GeV and in multi-jet  events with Njet > 4

•Its properties coincides with Ridge in Au-Au at sNN=200 GeV (RHIC results) and 

can be checked on other distributions on CMS.
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Backup slides



Min bias event in pp collisions

Transverse-momentum and pseudorapidity distributions of charged 

hadrons in pp collisions at sqrt(s) = 7 TeV.

By CMS Collaboration  Phys.Rev.Lett.105:022002,2010.

-2.4 <  < 2.4  CMS

-1 .0 <  < 1.0  ALICE



Systematic uncertainties





Systematic uncertainties







Разложение в ряд Фурье


