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Motivation

Starting from the near side Ridge (in p-p) as “the first surprising result from the LHC”
. It is only visible at high multiplicities
. high background from near side jet peak at low An

(ALICE is at a disadvantage)

Could we introduce a way to remove some of the background from jets? (sphericity)
. Possibly enhance the signal in general, and even at lower multiplicities
(increasing statistics) z<p,, <sceve PP Isw=5RTV 00\ =7 TeV, N> 110

1< P assoc < 2GeV/c 0-20%

CMS Preliminary

2<p, <3 GeV/c
1<p]**<2 GeVic
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Di-hadron correlations

1 dZNsame
S(An, Ap) =
Correlation function used here: ClANAg) = SANAP) Nirig dAn dAg
’ B(An,A@) :
1 dZlex
B(An, Agp) =
(80 =" atn dbe
Currently only looking at shape.
1 S(An,A
Will switch to Associated yield per trigger going forward —————{ C{An.Ag) = - - ( r(]AncpA)(p)
"9 B(0,0) )
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Correlation function structures

Structures in the correlation function are caused by:

. Conservation laws

. Jets

. Bose-Einstein correlations
. Resonances

. Photon conversion

. Gluon strings

. Coulomb interactions

. Flow (elliptic..)

. Ridge

|dea: Selecting/isolating/enhanching certain structures

could enable us to study that cause more thoroughl
CORRELATION PAG MEETING - FILIP ERHARDT 4



Event Shape as a variable

On average, events dominated by certain processes responsible for structures
in the correlation function should have noticeably different shapes.

Differentiating and isolating events by shape could lead to a purer data sample

Jets

e Inititally a hard process, particle production dominated by jet
hadronization, large jet collimation contribution to particle correlations

Spherical events

* Multiple soft processes, non-perturbative QCD
production, no collimation contributions to particle
\l' correlations and no pair k dependence
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Transverse sphericity (ST)

«  Momentum space event shape variable JHEP 0408 (2004) 062
- Scalar with values S, € [0,1] Eur.Phys.J. C72 (2012) 2124

Transverse momentum matrix with eigenvalues 1; > 1,

1 1 2 24 ~ (0 Pencil-like
SL . pxi pxipyl- S :—2:>S —
v 2 T ﬂ,l + A T ~] Isotropic
pTi i pTi pyipxi pyi 2
i
7 TeV Ti Sphericity: 0.08
Performance pp @7 TeV Transverse Sphericity: 0.95 ALICE gselgg%g}?nce ||1[50‘.>§.§20.§GeWc Mr::‘u:‘lliiir;e:sg b
ALICE 250672011 Ini<0.8, p,20.5GeV/c Multiplicity: 51 T

Plan: Study the correlation function structures using transverse sphericity.
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Preliminary measurements

LHC2010d data set
Run 126432
Proton-proton collisions at 7T eV

5 - 10° events analysed
1GeV/c<p, <3GeV/c
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Efficiency plots

generated and reconstructed MC for LHC10f6a, filter bits 5+6

Projection onto Pt Projection onto n Projection onto Z vertex
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Correlation function in different ST bins

Events with 15% highest and lowest transverse sphericities

0.0<S5r<0.351 0.795<S5r < 1.0
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Highest ST bins

. 3
* Strange ridges at ¢ = g,f ?

e “you get what you ask for”
* Limited number of ways to get high sphericity with low multiplicity!

Xz

e Highest sphericity bins must be
accompanied by high multiplicity
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Future prospects and ideas

* Convert to per trigger associated yield

* Run on full set of LHC2010d data and some 13 TeV data set (2015/2016)

* Look at correlation function in all combinations of ST and mult bins

* Look at projections on to An and A¢ axes for all ST and mult bin combinations

* Look at Ag projections with main peak removed
* Lowest An cut out
* Or fit function onto jet peak shape and removed that way

(d) N>110, 1.0GeVIc<pT<3.0GeV/c
* or ratio between events bins of different mult/ST

* Possible further MC simulations

R(An,A9)

* Feedback is greatly appreciated!
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Backup
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Preliminary measurements

Proton-proton collisions at 13T eV
8 - 10° events analysed

e 1GeV/c<p,<3GelV/c
* |n| < 0.75
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Sphericity cuts

OO e P r
T oo o oo N g

-y

-1.5

0.0 < Sy < 0.593 0.593 < Sy < 0.73

N
oot el A

o

tn

15

0.81 < S; < 0.9

CORRELATION PAG MEETING - FILIP ERHARDT

15 1

0.73 < S; < 0.81




0.04

CMS (@) (b)
offline -
- ® pp\s=13TeV, N’ "> 105 | wass Glasma+BFKL, 13 TeV #
. L
8 O pp\s=7TeV, N> 110 =ia1 Glasma+BFKL, 7 TeV &
> st ' :
K =x== Glasma+BFKL, N~ =100, 13 TeV 1.0 <p <20GeVic s
-_5 miml GIasma+BFKL, N::”ne o= 10{], 7 TeV 20< |AT]| <4.0 .t.
© 0021 = . +
2 o ¢
E B B :} .
: & o
'O ol
g L g % : %
: k. ‘
< o.. L ’,t‘
"’lr. :

CORRELATION PAG MEETING - FILIP ERHARDT

16



01=< p. < 1.0 GeVic 10=< p, < 2.0 GeVic 20« p, < 3.0 Gevic 3.0=< p < 4.0 GeVic

0.1
. :cr:qmsm c_.=07 e pp ";:13 Tev C_, =012 : c_,, =004 : c_,.,=003
Y PN <35 - opp H'E=?TE:‘-.-’ -
. < oosf B B _ OOUD
= i r r -0
2|3 | | J 0020% oOpes
EI;:Ea MM o »a wﬂc}" @ IIQMM“
0
N B B | IS AT AN AT A I IS AT ST A | SN SN ST AN TN A AN AT AN AT ST SR AT A A [ A A
offling _ _ - _
: :35 < Nm <80 CZYM—E.ZB i sz"—{l.-‘iE i CHM—G.DB i c_ﬂm_n.m
o [(35 < N::'“ <90) i I i
' 0.05 - -
L R i opeo i
gl [ I oF* o i 00098
g [ : P ol oot 20
‘_IZ DM PO
L ! ! ' T B B B I l l C ! ! Ll
offling _ —_ _ _
3 [80<N_ <105 Crvmn™ 382 i Cron ™09 i Crvan =019 i zvan ™ 008
= - offiing - o -
o [(90<N " <110) i I
. ;0051 QEW"__ Q’Cﬁm .
e : o :
R &C;P’ ' o : M: £6%9
"Iz oBgsgey 2990000 Cadel 'MGM
_I PR SR T T A T TR S T T TR S N | |_| P TN N N (N TN TN NN N NN G N M A |_| P SN N M (N NN N NN N N NG M O M |_| PR | | MR
s i N::'"BE 105 Cﬂm =477 i Czrm =127 i sz‘ =0.28 i Cﬂm= 0.09
Fi B ne il I r
o | HNT™= 110) ®50 N e -
il= St L Qg L L
z| 3 i c’gf’ i C.O' [ ORW
i I Bs00e > | S Sy
“1z7 oSedueed Ml s 2099 0aaw " r
I 1 1 1 1 1 1 1 1 1 1 1 1 I-l 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | I-l 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 1 I 1
0 1 7] 30 1 i 30 ] 7 30 1 2 3
A @] (radians) |Ad]| (radians) |Ad| (radians) |Ad| (radians)

CORRELATION PAG MEETING - FILIP ERHARDT




- CMS

— - A PbPb |s =2.76 TeV A —
s " opPb \s=5.02Tev +
> T _

ﬁ e pplis=13TeV A DD[I]
3 - oppl\s=7TeV =
[} B O
2 A
o 01 0
) B
3 a O 2.0<|An|<4.0
g |
2 L A = 1.0<p_<2.0GeVic
< 0 T
_ S O owe®
®
Iseagibe *®
D | | | | 1[|”:} | | | | 2['][} | | | | 3['1[1 | |
Nofﬂine

CORRELATION PAG MEETING - FILIP ERHARDT 18



CMS MinBias, p_>0.1GeV/c CMS MinBias, 1.0GeV/c<pT<3.0GeV/c

R(An,A¢)
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Long and short range correlations

pp minimum bias events Vs =7 TeV

“Away-side” jet correlations:
Correlation of particles between

back-to-back jets Bose-Einstein correlations:

(A6,4n) ~ (0,0)

......

Momentum conservation:
~ cos(Ad)

“Near-side”, Ap™ O jet peak:
Correlation of particles
within a single jet

Short-range correlations
Resonances, string or cluster fragmentation
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