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Reminder

* Use transverse Sphericity (momentum space event shape variable) to study 2
particle angular correlations.

* Possibly as a way of enhancing some structures (reducing jet background) focusing
on the near-side ridge.

pp Vs =7 TeV, N=110

2<p:'°<3 GeV/c
1<p]* <2 GeVic
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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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Sphericity-multiplicity correlations

How correlated are ST and multiplicity?
Does it make sense to use ST as a variable when we have mult?

Total tracks in event

[ST_Mult_tot |

mult
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Sphericity-multiplicity correlations

Put a number on it, Calculate linear correlation coefficient (0 < |r| < 1):

Roughly:

n(Zxy) - (Ex)(Xy)

0 < |r| £ 0.3 no or weak correlation
0.3 < |r] £ 0.7 moderate correlation
0.7 < |r] £ 1 strong correlation
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r =
V[ nEx2 - (5x21 [ nSy? - (Sy)2]

mult

Total tracks in event

[ST_Muit_tot
Meanx 05324
Mean y 21
RMSx 02281
RMSy 1366




Sphericity-multiplicity correlations

Using total number of tracks in event and number of tracks that pass selection
All tracks from || < 0.9,0.15 < p, < 10°=, charged and filterbits 5+6

Total tracks in event S Only tracks used in analysis(stricter cuts)

Entnes 100000
Meanx 05324
Meany 21

| =1 _hauin_ses
Entries 100000

Meanx 05316
Meany 2206
RMSx 02281
RMSy 1873

mult

RMSx 02281
RMSy 1366
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Sphericity-multiplicity correlations

Using VOA and VOC detectors as multiplicity estimators?
very similar so not needed!

ST_Mult_V0A | ST_Muit_VoC |

Entnes 100000 ) Entnes 100000

4: 180 Meanx 05325 3 Meanx 05263
- Meany 5111 E Meany 798
E 160 RMSx 02282 RMSx 02287
RMSy 34.01 RMSy 4808
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Sphericity-multiplicity correlations

* All correlations are similar

* Higher mult =» (on average) higher St

* Opposite is not true

* Higher St -bhigh multiplicity

* Choosing high ST removes much less statistics than high
multiplicity

*  Which mult definition should be used?

* Possibly use a combination?

Total tracks

[ST_Mult_tot

mult

mult St
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Stability of St with 7

STO5 STOD9 STOS_STO9
— ’ Eniries 100000
~~ Meanx 05724
(@)} Meany 04584
O. RMSx 0213
RMSY 0233
V
= %
\—/
>
X os
O
-
2
o 0.4
(Vp)
0.2

0.2 0.4 0.6 0.8 1

Sphericity (In| < 0.5)

Sphericity (In| < 0.9) — Sphericity (In]| < 0.5) correlation
Very high correlation coefficient

Low dependence of Sphericity on |n| cut

r = 1.00000 (up to accuracy of float)

Look into V27?7
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Preliminary measurements

e LHC2010d data set

* 10 Runs 126403-126432

* Proton-proton collisions at 7TeV
« 33 -10° events analysed
c1GeV/c<p,<3GeV/c

(all particles)
* |In| <0.8
* Charged tracks
* Filter bits 5+6 S T
* Mult definition: number of tracks that ~ Correlation function minimum bias

pass selection cuts (change to use %?)
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Projections

(d) N>110, 1.0GeV/c<pT<3.0GeV/c

o8 :““\\‘4""

e Cut the most extreme |An| values and make a projection
onto Ag

R(An,A9)

« 1.2 <Adp <15

1.554 A Mean x 1.554

Anis N s
—4.696e-05 Mean y —4.696e-05
1.805 RMS x 1.805
0.9058 RMSy 0.9058

[y

o
I|IIII|I|II|IIII|IIII|I
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rojections

hS

| RMS Y

hS

Mean x
Meany
RMS x

Entries  4.768308e+07

1.554

—4.696e-05

1.805
0.9058

hS

.| RMSy

Entries  4.768308e+07

Mean x

1.554

Meany ~4.696e-05

RMS x

1.805
0.9058
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Multiplicity = All, 0.0 < St < 1.0

hS

hS

4.768308e+07
1.564
—4.696e-05
1.805
0.9058

Entries
Mean x
Meany
RMS x

“..| RMSy
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Multiplicity = All, 0.0 < St < 0.351

hS

hS

Entries
Mean x

1112486
1.469

Mean y -0.0002847

I RMS x

RMS y

1.67
0.86
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Total hS .
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Multiplicity = All, 0.795 < St < 1.0

hS

hS

Entries
Mean x
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1 RMS x
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Multiplicity >10, 0.0 < St < 0.351

hS

| RMS y

hS

Entries
Mean x

RMS x
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Multiplicity >10, 0.51 < St < 0.63

hS

hS
Entries 961734
Mean x 1.563
Meany 0.0004332
RMS x 1.773
.. |RMSy 0.9106
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X all
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Multiplicity >10, 0.5 < 5t < 1.0

hS

hS
Entries 6881562
Mean x 1.563
. | Meany -4.323e-05
] RMSx 1.805
" |RMSYy 0.9128
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Multiplicity >10, 0.351 < St < 1.0
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Future prospects and ideas

* Other ways of removing peak?

* Lowest An cut out ) P, distribution _—

. . . 3k Voan 00481
* Or fit function onto jet peak shape and removed that way s AMS 07358
* or ratio between events bins of different mult/ST L

* Draw projections on same axes
* How should zyam be calculated for drawing histos on same axes?

* MC simulations

3
HRLRLLLL IR

P L
10
P, (GeVic)

* Pt of “ridge particle pairs” make sense?
pp Vs =7 TeV, N=110

0.04
cms @ ., @ 2<p. <3 GeV/c
| ® ppYs=13Tev,N"™ > 105 | anas Glasma+BFKL, 13 TeV T
i K 1<p™* <2 GeV/c
0 O ppls=7Tev, NI 110 wia0 Glasma+BFKL, 7TeV ¢ .
S r t r -
K3 =su= Glasma+BFKL, Nf:‘"e=1oo, 13 Tev 1.0<p_<2.0GeVic : o
= r r . o
= “rer Glasma+BFKL, N =100, 7 Tev 2.0<|An| <4.0 8 1.40
5 0.02 " L s % per
(] [ N
> ..:.‘ é 8
ki Sl ®
2 Yy — e :
o L -
g d % & z
2 o) ——
] N
R _— 4
Tea, ¥
o B - T Limgiiiiiii
| | . _ W ! !
0 2 4 50 100 150
p, (GeVic) N
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Backup
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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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s — Full Pt
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— - A PbPb |s =2.76 TeV A —
s " opPb \s=5.02Tev +
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CMS MinBias, p_>0.1GeV/c CMS MinBias, 1.0GeV/c<pT<3.0GeV/c

R(An,A¢)
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CMS pp s =13 TeV, N::"‘“’ <35
1< P, < 3 GeVic

offline

(a) CMS pp |s =13 TeV, Nﬂ
1< P, < 3 GeVie

= 105

{a) cmppl]E:mTw.H:“a 105

Wi i
Tl LI,
i
SO T A
*1-::1‘ 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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