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Outline

* Physics motivations

* The ALICE detector

 Open Heavy Flavour production in pp collisions:
— Charmed meson cross sections

— Electrons from heavy flavour decays
— Muons from heavy flavour decays
* J/Y production in pp collisions :
— Inclusive J/{ cross section
— J/U polarization
— Multiplicity dependence of J/{ production
— J/Y from b-hadron decays

e Conclusions
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Physics motivations

Why do we study Open Heavy Flavour and Quarkonium production in pp collisions ?

‘ Testing ground of QCD calculations at the new LHC energy regimes
(Vs=2.76 and 7 TeV)

Heavy-Flavour Quarkonia
* Measure production cross section e Study the hadroproduction of
of charm and beauty quarks guarkonium states
(down to low py) * Challenge for models, but recent
* Compare to pQCD calculations progress seen with LHC data

- Crucial reference for corresponding measurements in ultra relativistic
heavy-ion collisions (Pb-Pb at LHC)

e Heavy Flavours and Quarkonia probe the properties of the strongly

| interacting medium formed in HI collisions
|
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Central Barrel (|n|<0.9)

v' Open Heavy Flavour

- Charm hadronic
channels (D mesons)
- Semileptonic decays

(single electrons)

ALICE detector

Forward Muon Spectrometer (-4 < n <-2.5)
v" Open Heavy Flavour

- Semileptonic decays (single muons)
v' Quarkonia - u*u decay channel

Front Absorber

S——

v' Quarkonia - =
_e*e- decay channel 10 tracking chambers
ITS — w1 Muon trigger
=
Tracking | 1pc
TRD
TPC || EMCAL Trigger description SPD
PID * Minimum Bias (MB) trigger:
TRD | | TOF VZERO-A or VZERO-C or SPD
* Single-Muon trigger:
Vertexing ITS muon in forward spectrometer \
in coincidence with MB trigger VZERO-C
VZERO-A
| (p;t=0.5 GeV/c)
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Open Heavy-Flavour: analysis technique ()

Hadronic channels (]y|<0.5)

Topological reconstruction (decay channels)

Tracking: TPC + ITS

PID:

TPC + TOF

Secondary vertexing: ITS

ALICE

Pp Bp
~_8000 M «~.350 4
K ppVs=7TeV, 3.2x10Pevents =0 2 | L7 [ ppVs =7Tev, 298 x 10 events @ T
27000 . eV f Do KK 1
gﬁoooi FE?FIERIMCRECE 3 E 2 < pt < 4 GeV/c
- C 24/09/2011 2250
(7] - 'E -
25000 0 ) i }
= F D"— Kn* 200¢
4000 . - t +
= pP >2 GeVic R 150 +
3000 _ C
I Significance (3c) 28.5+ 1.1 C
c Mean = 1.866 + 0.001 100
2000~ S (30) 6835 + 263 . Cesom " significance (30) 3.7 1.0 prean = 1.967 & 0.002
- i =0. + 0. r + .
1000 B (30)50822+ 149 oma 50F- SB((?:;?) 1132;32 Sigma = 0.008 + 0.002
: L1 1 1 L1 1 1 L1 1 1 L1 1 1 | L1 1 | L1 1 1 L1 1 | : I
01!7 1_‘75 1.‘8 1.‘85 1[9 1_‘95 ‘2 2_65 21 0188 19 192194196198 2 202204206208
Invariant Mass (Kr) (GeV/c?) Invariant mass KK (GeV)
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Open Heavy-Flavour: analysis techniq

Semileptonic decay channels

ue (I)

10

=, ar !

v Single electron channel (]y| < 0.5) S oF e 1 | ]
- PID: TPC+TOF +TRD + EMCAL mmp : 2
5 4
* Background estimation: MC 3
cocktail 6r

-8_—
F pp, Vs = 7 TeV

10"

After TOF and TRD PID
Number of Tracklets = 6
80% electron efficiency

[xo-day] TASZYS SOTT:AIXIE

ALICE

-1o—— — : —
3x10™ 1 2 3 45678
p (GeV/c)
L — ~U
v Smgle muon channel (2.5 <y< 4.0) S SF . pp\s=7 TeV, PYTHIA Perugia-0 g
& = E' i * al &
To) P R ® e« beauty i
__o_: 104 & 4 4 e charm %
. . . b [ ™1 a8 v deca
* Muon ID: MUON trigger matching c SE R i 2
§ 10 = & 2 : : : : = m] ?adrons é
. . — O L] i @ ake tracks (o5}
*  Background: MC cocktail m)  s.L 2.7, veraidt 2
% DD R ‘v' ..i::o.. \'r:;_
10 ST PR T T
a H v v A v,
1 1 L -E-Dl | |'|"'l'| TR T Nl)
0 2 4 6 8 10 12 O
P, (GeV/c)
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JHEPO1 (2012) 128 D-meson cross s _
6\1035‘H‘\HH\HH\HH\HH; 6103;‘“HHHHHH\HH; VS_7TeV
= B ALICE 7 = 8 ALICE 7
3 L D’ ppVis=7TeV,L, =5nb" ] 3 2k D', ppVs=7TeV,L, =5nb" ]
ER 12 DO D* D** D_*
o 108 3 o 108 3 L ls
B 1Y ] [ \ [ \
- 1E — E - 1F E
13 e == T\E - .. B Line =5 nb™? Line = 4.8 b
S wEBLT ER LS =y e 0
E EGM-YFNS ] F gemr\‘/FNs %E 1<pT<24 (16 for D ) 2<p-|-<12 GeV/C
10_2;1-3.5%\um|,:1.3%BRnorm‘unc‘(notshown) E 10_2ét3‘5%\um\,:2‘1%BRnorm‘unc.(nmshown) ‘ E GeV/c
3 T g
0bE '—5 10 15 5 iS 0'867 25 —_ T T 11 T T T T T 1 LA L ) N B B B B B
p. (GeVic) p, (GeVi)™  © 104 ppVs=7TeV —=
> = % . E
8 - alice  D° D', D"JHEP 01 (2012) 128 7
# p-differential cross sections of prompt charmed 5 10k D Preliminary 3
* - : ]
mesons DY, D*, D** and D, (|y]<0.5) the e
o 10 s —e— D°(L"=5.0nb") E
y F foes —+— D" (L1 =50nb") .
e B-feed down (= 10-15 %) subtracted using FONLL o fop Teeg Db =asn)
. _o - =
calculations s P T, ]
°© TF 5 —F— E
e Data well described by pQCD predictions (FONLL 101? —f—— . -
E ne. —#— =
and GM-VFNS) F Doystune -
1 0-2 ; + 3.? % global no‘rm. unc. (not ‘shown) ‘ Ié
: : > 0 | | | | 5 | | | | 10 | | | | 15 | | | \20 | | | \25
% | see Gian Michele Innocenti’s poster p, (GeV/c)
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Total charm cross section

O [ —@— ALICE (total unc.)
5 4 (] ALICE extr. unc.

1 O —&— ATLAS Preliminary (total unc.)
(] ATLAS extr. unc.
—A— LHCb Preliminary (total unc.)
PHENIX
STAR (dA)
HERA-B (pA)
E653 (pA)
E743 (pA)
NA27 (pA) s
NA16 (pA) .
E769 (pA) .
NLO (MNR)

(&)
o

10°

S o A<HC*»

102

~
-~
-~
._‘_*.

10 /0

/
IIIIIII| |

10 10°

10°

10*

/s (GeV)

arXiv:1205.4007v1 [hep-ex]

@

@Vs=2.76,7 TeV

Extrapolation down to
pr =0 and full rapidity
using FONLL

Agreement among the LHC
results

All measurements are in
the upper part of the band
showing MNR (NLO)

calculations
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Electrons from Heavy Flavour decays

leferentlal productlon cross section of electrons from semileptonic HF decays (|y| <O. 5)

—4— ALICEc,b—e

| pp,Vs=7TeV,lyl<05

F additional 3.5% normalization uncertainty

10— e e T g

— FONLLc,b—e -

7 8
p, (GeV/c)

D,B > e+X 0.5<p;<8GeV/c

[xa-day] TAEZYS SOTZT:AIXIE

D,B > e+X

Inclusive
Electron

cocktail

PP @ 7 Tey

B = e+X
from impact
parameter
analysis

(]

1)2np_ d’c/dp_dy (mb/(GeV/c)?), |y|<0.

Data/FONLL

see Min Jung Kweon’s talk

Inclusive electron spectrum: Electron ID TOF-TRD-TPC-EMCAL
Subtracted cocktail of electron background based on
measured 1° spectrum + m;-scaling + pQCD direct
photons + LHC J/{ and Y measurements

e  Well described by FONLL b+c & e over the full p; range

T

T

102

103k

10

- N W

B —
pp\E?TeV 3

ILdt =13 nb"
|:| FONLLb > e

—&— ALICEb e

e ;E;t s

SRR

B->e+X 1.5<p;<6GeV/c

e Measurement of B> e +X
by electron selection from
displaced vertices

* Well described by FONLL
b & e calculations

Hard Probes 2012
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Muons from Heavy Flavour decays
* Background subtraction based on MC dN/dp; (PYTHIA and PHOJET) normalized to data at low p;

0 ) = - o L, =

S I [s= : i L C . 1

3 % 105 \ ALICE pp ¥s=7 TeV, p*«HF in 2.5<y<4 % 108 ;\AL|CE pp Vs=2.76 TeV, u*<—HF in 2.5<y<4 ]

%] = E 3

2 % F N f_g 75 J —— data 1

= £ 10, S 10°E°N [ w<HF, FONLL E

= §- , = -8_106 IR — — - u*<—charm, FONLL ]

® w107 g OV ETTTEIINNSE - w*<beauty, FONLL 3

wn 1 = e S = pp 1

N o 12 o 10°F i

N s 10°E Tk @ 2'735 Tev

O - 3. 4] —~ = _
o C © 107k EN,)
= 106 | —165nb" R 1<
N E int— 5nb = ~‘ 3 - PR o = B U
8 - 3.5% normalization uncertainty not included -3 10°F <SS 3
N 1 | | | I T - L .=19 nb_1 \\\\\\‘ -
-— 1 ; ; 102 L int™ — :F
g = 2'5;_ - 1.9% normalization uncertainty not included 0
(O] O 25 i R T RS . [ o
| < . 0 25 18
ﬁ {% 1‘5§ 2' .2:— 7 o
vioooT 2 15 etz BLFE 2
- < I == X
0.5F S 0.5; E

: R T e e T

0 | | P ! 1 ! | IR |
0 2 4 6 8 10 12
p, (GeVic) p, (GeV/c)

*  p;-and y-differential production cross section of muons from HF decay (2.5<y<4)

*  Curves represent FONLL calculations and bands display theoretical systematic uncertainties
*  Model calculations provide overall good description up to p;= 12 (10) GeV/c

* Theoretical charm and beauty components are shown: muon contribution from b decays

%| dominates in the range p; > 6 GeV/c

see Diego Stocco’s talk
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J/y: analysis techniques
mm) 3 possible sources of J/W

[ p e Direct production : ~50%
rompt J/ Feed down from heavier states (x. W’) : ~40%

Inclusive J/W < feasible in the central barrel

J/W from b-hadron decay: ~10% wm==)  thanks to good impact
N parameter resolution

"= ywinauce Tracking: TPC + ITS

 J/W->e'e (|y|<0.9) v PID:TPC+TOF
4 Secondary vertexmg ITS

o J/W >ty (2.5<y<4.0)

v Tracking: 10 tracking chambers
v" Muon ID: Front absorber + Muon Trigger

F T
180}

®

160}

o

LS*1.23

Counts per 40 MeV/c?

Physics Letters B 704 (2011) 442455

140

120

100

120
100
80
60
40
20

-20

T
e 0OS + ALICE pp s_7TeV
4 TrkRot +

® 0S-1.23'LS
— MC (x?/dof=1.2)

v Dedicated Muon trigger

Counts per 100 MeV/c?
>
w

—_

o
N
I

LI L O B R

ALICE pp\'s=7 TeV |

e 0S
- Fit ]

PP @ 7 Tey

3.5 4 4.5 5

m,, (GeV/c?)

SSt—zvr (TT0Z) b0/ 9 S1a137 sa1sAyd

ALICE

Hard Probes 2012
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Inclusive J/y production cross section

6\ UL L L L DL L DL DL L L L L _Q :\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\\\\\: Q
= = - ¥V e'e, Vs=7 TeV (x4% luminosity) ] -
% — . ALICE pp, 2.5<y<4 ~ 8 a w'w, V=7 TeV (:5.5% luminosity) - x
(D 1 | N > - @ e'e,Vs=2.76 TeV (3% luminosity) ALICE pp 1 .<
— B ; \\ ) n Qa_ 7; B uw'w, Vs=2.76 TeV (3% luminosity) = S
g [V et | g | |G
~ i i o] 6; ] i»
o = - | 1 o
S = N 4 P
> . N 51 B = ?
Qa_ N 1 B
S, 41 -1 =
10 . - 1 @
(o] L W V(s=2.76 TeV &3% luminosity) - ] 'CIS
© B A Vs=7 TeV (£5.5% luminosit Sj @ @ ] ®
i = +5.5% y) I “nRenmmm N 1 b4
[ [ ]Vs=2.76 TeV, CS+CO NLO 2:* @@@ % E

= (M. Butenschoen et al., priv. comm.) B @ @ i

| [ |{s=7Tev,CS+CONLO 1i =

(M. Butenschoen et al., Phys. Rev. D84 (2011)051501) E open: reflected E

_ ‘ L ‘ L ‘ L ‘ L ‘ L ‘ | ‘\\\‘\\( I N 07\ Ll ‘ L1l ‘ L1l ‘ L1l ‘ L1l ‘ Ll 1l ‘ L1l ‘ L1l ‘ L1l ‘ Ll \7

1 O 2L 1 ) N N N N
0 1 2 3 4 5 6 e 8 5 4 3 2 1 0 1 2 3 4 5
P, (GeV/c) y

* NRQCD calculations describe well the p;-differential * ydependence: large rapidity coverage
cross section measured for p;>3 GeV/catVs=2.76,7TeV  pp @ Vs = 2.76 TeV reference for Pb-Pb

* Inclusive J/W cross section in pp collisions at Vs = 7 TeV
0,,(25<y<4)=6.31x0.25(stat)=0.76(syst) +0.95(Aog = +1)=1.96(As = -1) ub

(1¥]<0.9)=10.7=1.0(star)£1.6(syst)+1.6( Ay, =+1)=2.3(A,, =-1) ub

* Inclusive J/W cross section in pp collisions at Vs = 2.76 TeV
W(2 S5<y< 4) 3.3410.13(stat)10.28(syst)+0.53()LCS = +1)—1.07()LCS = —1) ub

% | 0,1, (¥ <0.9) = 6.71+1.24(star) £1.22(syst) +1.01( Ay, = +1)=1.41( Ay, = =1) ub

ALICE : Hard Probes 2012 27 May — 1 June 2012, Cagliari (Sardinia, Italy) 12
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J/Y polarization
Crucial observable for discriminating among different J/J production mechanisms

ALICE measures J/{ polarization through the angular analysis of the decay muons
polar () and azimuthal (¢) angle distributions analyzed in 2 reference frames (CS and HE)

Helicity 03k ALICE pp s =7 TeV
TE 2<p <3GeVlc 25<y<4 E r
0.25 F = i : i 1
OH / z m o . 1 B I B ;
> : ;
. '9 0.15 - -
N < o1f - -
>© < ZI= F E N
Poro y  Pu SIS 005 HELICITY [ HELICITY | &
,_lg— E....I....I....I....I....I....I....I....:u||I|||I|||I|||I|||I|| 1 [ g
: — 03F - =
Collins-Soper — : : — o
z|% 025 S —19
s M SR S T e i %
yA B oss| o
' ¢S , 3 01F 2 —
Pproj E ; —
/ 0.05 F COLLINS-SOPER | COLLINS-SOPER | &
p(‘;,y O'|||||||||||||||||||||||||||||||||||||||'|||||||||||||||||||||||||||||||
' 0 0.1 0.2 0.3 0.4 05 0.6 0.7 02 04 06 08 1 12 1.4
| cosO | | ¢ |
1 ) 24, Ag > 0 transversal polarization
W(cosf) x (1+A,cos”0) W(p)x1+ 1 cos2¢
%| 3+4 3+ A\ < 0 longitudinal polarization
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First LHC J/{ polarization results

L, =100nb?  25<y<4  2<p;<8GeV/c . ALICE data Helicity frame

% helicity | ... CS, LO
ALICE ppNs=7TeV 25<y<4 —4- Collins-Soper e CS, NLO 25<y<4
---- CS+CO,LO Vs =7 TeV

—— CS+CO, NLO pp — Jy + X

.
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* Almost no polarization for inclusive J/{ in pp at Vs = 7 TeV

» Difference between prompt and inclusive J/{ polarization was estimated to be, at most, 0.05
(smaller than systematics)

* Higher p; measurements useful to better understand J/ production mechanisms

arXiv:1201.3862v1 [hep-ph]
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J/Y production vs Multiplicity

Highest charged particle multiplicity density (dN_,/dn ~ 30) reached in our analysis (pp @ Vs =7 TeV)
is comparable with Cu-Cu collisions (45-55%, semi peripheral collisions) @ \/SNN = 200 GeV (RHIC)

‘ similarities between pp @LHC and Cu-Cu @RHIC ?

.

P
v' Measurement of inclusive J/{ yield as -E’ f 10 ALICE pp \s =7 TeV
function of charged particle pseudorapidity |l = -
density dN/dn =’ |=" B Uy (25<y<4) -
P , O | ® Jy—e'e (lyl<0.9)

Z 10 ; | ALICE pp (s=7TeV -
8 O et Inl<1.0
o L AL FI i i B T . o
& . ,,. o Distribution of the Normalization uncert.: 1.5%

S | relative charged o [ﬁ

[ T A | particle density around

b mid-rapidity i @
B * Upto5times mean @
L., multiplicity i o
I SR L . PP @ 7 Tev
dN,/dn
<dNCh/d1’]> 'I 1 1 | 1 1 ] | ] ]
* Relative J/{ yield as a function of the relative 0 2 gN /d
charged particle multiplicity Phys.Lett.B712,165-175(2012) et/ &M
(dN_ /dn)

* Approximately linear increase vs dN_ /dn (similar behaviour in two different y ranges)
* Non-trivial result: for example PYTHIA 6.4 predicts opposite effect
ALICE ! Hard Probes 2012 27 May — 1 June 2012, Cagliari (Sardinia, Italy) 15
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J/Y from b-hadron decays

Measurement of the fraction, fg, of the J/{ coming from b-hadron decays
at mid-rapidity and low p; : unique opportunity at LHC aty =0 !

.

‘ Feasible in central barrel thanks to good impact parameter resolution: Oy <75 pm for p:>1 GeV/c

N

. . . om 1 [T | T T T T TTTT | T T T T TTTT | T T T T TT]
v" Contributions from B decays estimated R = 1 o
- ALICE, ly 1<0.9 , Ns=7TeV
from the pseudo-proper decay length 09F o Yo' PR NS=AIeY 1 X
08 v ATLASly, I<0.75 = 'i
£ - .
=10° —#¢— daa 2.92 < M(e'e’) <3.16 GeV/c? - 1 N
e F fit, all : - CMS, ly 1<0.9 1 QS
B E fit, prompt J/yp 3 x2ldof = 27/44 0.7 " Ty = U-I
-g [ —— fit, Jp from b-hadrons 3 C — ] U
ch i fit, background b 06 } / = g
ALICE pp, (s =7 TeV o - I% g
101 p,>1.3 GeV/c * 05 % =
- - =
- * 04 ®
i // \\ ‘ E i
1 L’ | 03 X,

TeV

" AR
/ | |

_I (- I ) - I I|I 11 'I 1171 I 1 111y III il I|I|| | I I | I 01 - — — —
-2000 -1500 -1000 -500 0 500 1000 1500 2000 -
pseudoproper decay length (um)

—
+
A

[

©
©
®

~

10" 1 10

Ro]
©
()
<
~

S

* Measured region: p;> 1.3 GeV/c |y| <0.9
fz= 0.149 + 0.037(stat) + 0.018 - 0.027 (syst) + 0.025 - 0.021 (syst polar.)

%| o, (prompt, |y[<0.9, p;>1.3 GeV/c) = 7.2 + 0.7(stat) + 1.0 (syst) + 1.3 — 1.2 (syst polar.) pb

ALICE ! Hard Probes 2012 27 May — 1 June 2012, Cagliari (Sardinia, Italy) 16
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Summary and Conclusions

* Review of the main ALICE results in pp collisions
* Prompt D-mesons, HF electron and muon cross-sections
measured in pp collisions at Vs =7 TeV and 2.76 TeV
— Results well reproduced by pQCD calculations

— Total charm cross section measurement

e J/Y production measured at Vs =7 TeV and 2.76 TeV
— Inclusive J/U production cross section
— First polarization measurement at LHC
— Substantial increase of J/{ yield as a function of multiplicity

— Prompt and non-prompt J/{ down to low transverse momentum

Thank you jz')r ‘your attention!

ALICE

Hard Probes 2012 27 May — 1 June 2012, Cagliari (Sardinia, Italy) 17
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Back-Up

ALICE
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o1 ( D-meson cross section PP@7T
JHEPO1 (2012) 128 eV
D 103;‘“\““\““ L B D 103§HH LB B B = —~ 10%e L
> i 0 ALICE 3 > i ALICE 3 N ALICE -
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£ f ] + f ] T 3
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32:: :: 3 33:: :: ; | | | é
e = e = R = = g
3 — 3 — 5 =
gl 23 3 2 23 3 s 23F =
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ot 0F J 05 E
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L) 1035\ T T ‘ T \; ‘ T T \-‘ T T T ‘ T T T T T T T T \E
) 3 D —» K'K'n* E
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O 102 - 0 N+ P*+ +
- D”D*D D,
le 10; =4 ALICE Preliminary N [ A \ [ A \
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S DR R R AR B BN -
e F— T ( FONLL and GM-VFNS)
| P, (GeV/c)
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D-meson cross section
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E ALICl_—:1 ] |;|
L pp Vs =2.76 TeV, I_int =1.35nb ] >
E =3 !
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— 8

; —— st = 3

[ st unc. [ —— —— ] LN

[syst. unc. o ] [ ] (@)

E [EFonLL 3 N
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: + 1.9% lumi, = 1.3% BR norm. unc. (not shown) + 1.9% lumi, = 2.1% BR norm. unc. (not shown) + 1.9% lumi, = 1.5% BR norm. unc. (not shown) : >
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| -

Data / FONLL ]
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Vs =2.76 TeV

G 8 012
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* Data well described by pQCD predictions ( FONLL and GM-VFNS)
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Claudio GEUNA CEA Saclay - Irfu/SPhN
J/p—2utw: differential p; distribution

The differential cross section @ Vs =2.76 TeV dzoj/q)/dyde, averaged over the interval
2.5 <y <4, for the transverse momentum range 0 < p;< 8 GeV/c is presented below

.

/G _I [ | LI | LI | LI | LI | LI | LI | LI I_ The results are Compared With the
S~ . .
> ALICE pp, 2.5<y<4 previously published results @ Vs =7 TeV
(] —@— (K. Aamodt et al. (ALICE Collaboration), Phys. Lett. B704 442 (2011))
(D 1 [ —@—\\ ‘i\‘
S~ B e
o) - . — The predictions of a NRQCD
= [ lculation (*), which includes both
= L calculation (*), which includes bot
_8— - colour singlet and colour octet terms
%., l at NLO order, are plotted for the two
\2, energies in the range 3 < p;< 8 GeV/c.
— - _
5 010 -
] Al L W Vs=2.76 TeV 3% luminosity)
Q. O =
_GCJ ~ A Vs=7 TeV (5.5% luminosity) l
— B Vs=2.76 TeV, CS+CO NLO .
3 L _ \ \ | Thereis a good agreement between
< = (M. Butenschoen et al., priv. comm.) G tE .
R “. . o~ o the model (NLO NRQCD calculations)
™ | [ ]Vs=7Tev,cs+CONLO " J$ N d both ; ] I d
g (M. Butenschoen et al., Phys. Rev. D84 (2011) 051501) N an oth sets o experlmenta ata
— :
2 10_2 e L L L L L Lo e iy Lok (*) M. Butenschoen and B.A. Kniehl, Phys. Rev. D84,
>£ 0 1 2 3 4 S 6 7 8 051501 (2011) and priv. comm.

P, (GeV/c)

The systematic uncertainties on luminosity are shown as boxes, while the error bars represent the

| guadratic sum of the statistical errors and the other sources of systematic uncertainty
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Claudio GEUNA CEA Saclay - Irfu/SPhN

Jp 2uru: <p> and <p;2>

.

Using the results shown in the previous slide we can compute the <p;>and <p;?> for inclusive
J/$ production at forward rapidity y by fitting d°c,,,/dydp; with the following function:

>0 C PT with C, p, and x as free parameters
dprdy (1 N <p_T)2>x (this function is widely used in the literature for such a kind of fits )
Po

# The ALICE results can be compared to results from other experiments

T YIIIIIW T IIIYIIW T T 1

[ O ALICE lyl<0.9, p<7 GeV/c
[ @ ALICE 2.5<y<4, p <8 GeV/c
[ A LHCb 2<y<4.5, p<11 GeV/c

m CMS 1.6<lyl<2.4, p<30 GeV/c
¢ CDF lyl<0.6, p‘<20 GeV/c
| v PHENIX 1.2<lyl<2.2, p‘<9 GeV/c
[ 7 PHENIX lyl<0.35, p<7 GeV/c
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Claudio GEUNA CEA Saclay - Irfu/SPhN

J/W=2>utu: differential y distribution

The differential cross section do,,/dy @ Vs =2.76 TeV is presented below with the previously
published results @ Vs =7 TeV (K. Aamodit et al. (ALICE Collaboration), Phys. Lett. B704 442 (2011))

.

3 :I LI | LI | L | LU | LI | L | LI | LU | LI | LI I:
= - ¥V e'e,Vs=7 TeV (x4% luminosity) .
N 8 — A utw, {s=7 TeV (x5.5% luminosity) —
> - @ e'e,(5=2.76 TeV (3% luminosity) ALICE pp - _ _
-Q 7E B u'w, V8=2.76 TeV (3% luminosity) B J/IP production cross section measured

5‘3; B ] ] in the two rapidity ranges covered by
© B . .
S 6 = the ALICE experiment

5t a =
= -
s 4 ﬁ % -
(] - ]
< - ’
g o : : E
2 T
[ (T — . s

i 2: @ CRE The systematic uncertainties on
a 1: ’ luminosity are shown as boxes, while
= - open: reflected . the error bars represent the quadratic
x B . . .
E O_I L1 | | L1 1 | L1l | L1 | L1l | | L1l | L1 1 | L1 | L1l | | L1 | I_ Sum Of the StatIStlcal errors and the

5 4 3 2 1.0 1 2 3 4 other sources of systematic uncertainty

5
y

@
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J/Y production vs Multiplicity

dN,, /dy !

P
> I
L 2F O Pythia 6.4 (lyl <0.9)
=4 0 ] Pythia6.4 (2.5<y <4)
Z © 5
O
~— L
1 - 8gh 88 -
- a
‘ @S'O@@Bg -
B [] 8 S
0) 2 4

dN,,/dn
(dN_ /dn)

Phys.Lett.B712,165-175(2012)

* Approximately linear increase wrt dN_./dn (similar behaviour in two different y ranges)

%| * Non-trivial result: for example PYTHIA 6.4 predicts opposite effect

ALICE ! Hard Probes 2012 27 May — 1 June 2012, Cagliari (Sardinia, Italy)



