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Introduction Signal extraction in p-Pb collisions _
: L ates ph < R p = =
The ALICE collaboration has studied the inclusive w(2S) production in pp, p-Pb and Pb-Pb collisions. In Data sample and kinematic cuts: PB) | = &
this poster we show the procedures used to extract the Y(2S) signal in the three collision systems: since . 2013 data sample, \/s_l\| , = 2.02 TeV, two rapidity regions -1 B i1 pb
the statistics is low (especially in differential analyses), the robustness of the (2S) signal extraction is studied (inverting the beam direction in the LHC); /'“ || B
crucial to extract final physics results. .| Popbackwad - 581+ 018 nb?t - ’ 11— T —
. ) " o o) R o backward forward
’ V| oL P =501+£0.17 nb™; (-4.46<y__ <-2.96) (2.03<y__<3.53)
Int . cms . . cms .
The ALICE Forward MUO“ SpECtromEter e same cuts as in pp C0||isions; Pb'p p'Pb
_ | _ _ * cut on the transverse distance from the primary vertex of
The Y(2S) is detected in the dimuon decay channel, using the each of the reconstructed muon tracks to reduce the background (pDCA cut).
Forward Muon Spectrometer, which covers the pseudorapidity _ _
range —4 <n_ <-2.5, and is composed by: Signal extraction: [ [arXiv:1405.3796] ]
+ a dipole magnet (3 T-m magnetic field): e Same technique used as in the pp analysis.
e an absorber complex; Abeorber o o o
» 10 planes of tracking chambers; Trckig 2 . o P o 3 o e P T
. . Trigger = -4.46 < Cms<-2. s P> = = 2.03 < oms < .53, >
4 planes of trigger chambers. o - chambers ? Pb-p 2 p-Pb
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Signal extraction in pp collisions
Data sample and kinematic cuts: 1 "
* 2011 data Sample’ -\/S_: 7 TeV’ Lint pp: 1'35 i 0'07 pb_l; A R R .A’ll)l(\“\.\. .IFII.g.l.'I.rg |4|.a|. ’/u PR T TR N RO S SN N ."l./|\\\\.\\. ..Fll.g..LI.rleu |4|.b|
« dimuon trigger: detection of two opposite sign muon candidates; R eeviey T vy
e muon trigger-tracking matching; - e
. tracks are intherange: -4 <n_ <-2.5; s ' s "k '
lab E 0<p <2GeV/c 2<p_<3GeV/c E 2<p_<3GeVic
- track radial position at the absorber end is in the range: 17.6 <R _ <89.5 cm; ; Pb-p : | p-Pb |
. dimuon rapidity is in the range*: 2.5 < Y., S 4 (*for symmetric systems we consider the rapidity range as 3 | 3 |
positive, even if the muon spectrometer would cover a negative range in the reference system of the experiment). 1 _ 2
5 / . 10 \
L : Signal extraction: - : F
% -PF’E=?T&V:L,m=1-35F'b-1 Flgure:l- g . . ) ':/:::::::::::“‘:"'::;‘:::::::::'://{::::{:::‘:“{""::"::{::::{:: ':/:::::::::::“\‘:":::‘I‘:::::::::':/}::::}::::‘“‘}-"'::‘?:}::::}::
= jgsL 0<p;<20GeVic gt 118 « Charmonium yields are extracted through a fit to the E ALCE.pPb |sy=502TeV ] E ALICE, p-Pb | s,= 5.02TeV -
e | N,, = 70752+ 371 opposite-sign invariant mass spectra, using a combination | reeins 5pysew | Poeins 5:8Gw
SR M, = 3100.1% 0.4 MeV/c* of signal and background shapes; Fi L;re 5q - Fi UTlre 5 1
= 10“;‘ Oy =720+ 0.4 MeV/c® * signal: extended Crystal Ball (CB2) and pseudo-Gaussian ; 9 ; a 9
° Ny s, = 1988 + 126 functions for J/Y and P(2S); | |
1 DE,: e background: variable width Gaussian and 4th-degree X
polynomial times exponential functions; . . A
_ * P(2S) position and width are tied to the J/, using the FAUUUUTTUNE T/ SUUUUTIT T SUUT T AT UL DU ST SU0 ST N ST 11 T
T P AT P U T A T T 1 . ' ' ' ' ' mu+u-(GeV/cz) ' ' ' ' ' mw-(Ge\'//cz)
102 S : Sl G : following formulas: e e r \
. Mo (GeV/E) My (28) = My )y + (1,50 — 1 J,hp) J(2S) SIB (30), (integrated over p_ and y, Fig. 4a and 4b) Pb-p - p-Pb ~ 0.07
[arXiv:1403.3648] MC MC . T .
Oy (25) = OJ/y - (Gw(zg)/ﬁﬁl}; Y(2S) SIB (30) (in 4 p_ bins, Fig. 5a) Pb-p: ~ 0.05 - 0.25
» tail parameters are obtained by fitting the simulated Y(2S) k Y(2S) SIB (30) (in 4 p_ bins, Fig. 5b) p-Pb: ~ 0.05 - 0.15 |
signhals. _ .
: J Alternative method, based on event counting:
S N hooon s 150 F N7 10 E A i | Ny 27038 1 107 . . .
s Nprames | ST o a1 | Moo | N 206245 | S Gy 720 * The fitted background is subtracted (Fig. 6a and 6b);
2" 558,55 (30) - 009 | T S, 30) =011 | S5, (30) - 020 | o  the P(2S) number is obtained integrating the background-subtracted invariant mass spectrum in the
310 region 3.5<m <3.8GeV/c",
3 ¥ 5 :  the P(2S) number is corrected for the fraction of the P(2S) signal outside the integration range;
e e Sl S T =) A e (~15%) and for the J/y falling in the Q(2S) mass range (~8%).
SETs0-52s | S o532 | S o vos | N | v T o
1025 - S/B, 2, (30) = 0.54 : SlfB\u(ZS) (30)=0.295_ S/szs()(SL)=0-49§- S/B::(‘::) (31;):'0.53 E - % 4__ Pb-p ALICE, p-Pb |5, = 5.02 TeV % 4 p'Pb ALICE, p-Pb | s\, = 5.02 TeV
- i E 10 E Pb-going direction, —4.46<ycms<-2.96, p,>0 E 10 E p-going direction, 2.03<ycms<3.53, p,>0
10 3 g B Background subtracted g Background subtracted
/00 W N A0V /S0 A WO M A0 S L | Figure 6a Figure 6b
14<p_<16GeVic | 16<p, <18 GeVic '1\18 <=pST7<:: GeV/c ) é g :
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Y(2S) SIB (30) (integrated over p_and y, Fig. 1): ~ 0.2 i (511 o (5EV1)
P(2S) SIB (30) (signal visible up to p_= 12 GeVic, Fig. 2): 0.1-0.6 The (2S) number obtained in th!s way are In a good agreement (i.e. inside the systematic
) uncertainties) with the default approach
Signal extraction in Pb-Pb collisions : : : .
Data sample and kinematic cuts: Final raw yields and systematics uncertainties
. 2011 data sample: vs_ = 2.76 TeV, L ""* = 68.8 pb™; * A large number of fits to the invariant mass spectra is performed using the techniques described in
_ NN | int ’ the previous sections and using various combinations of:
e Same cuts as in pp collisions. 1) signal shapes:
Signal extraction: 2) background shapes;
Method 1 (Fig. 3, top row): fit to the opposite-sign dimuon invariant mass spectra: 3) start/end point of the fit range;
. Signal: extended Crystal Ball (CB2) function - e the final P(2S) yield is obtained as the average of the results of the fits (Fig. 7);
« background: variable width Gaussian:  the systematics uncertainty is obtained as the root-mean-square (RMS) of the distribution.
o (2S) posm-on and the width are tied to J/L|J | o Z@ 'i - 1000+ 130 (s o0 (e ALIGE, p Pb {5.- 5.02 TeV (This example plot is
Method 2 (Fig. 3, bottom row): event mixing technique for background determination: : p-going direction, 2.08 <y _<3.53,p_>0 e isiongy rard pep
* Opposite-sign dimuon mixed background is obtained combining single muons from a sample of events ‘l I O, S L++§ ______ l--l—-# ________ ]
obtained with a low-p_trigger threshold (0.5 GeV/c); ﬁL*lfi"}'}l ------ + lif%yf‘}{.ff
e the normalization of the mixed spectra is calculated using the measured like-sign pairs by imposing: 3
/N_Tixed — /2R\/N_|_+N__ where: R = N+_mi:ced/z\/N_l__l_mi;cedN__m?l:ced f_ Flgure
. . . . . # tes
« fit the background subtracted spectra with extended Crystal Ball function (signal) and exponential -
(residual background). r - ~
] E — Summary and conclusions
= Jhy signif.(30) = 41.2 36) < 0.7 . . . . . . .
2 10f q;‘%sfsf%(sg) oo | s st ooy = 304 F '358££2_9 The Y(2S) signal extraction is challenging because of S/B. Signal extraction technigues have been
5 F — T 1120 st o0y~ 07 | oy sgnt(5a) 239 finalized depending on the system under study (fitting procedure, event mixing and event counting).
2 : V(2S) signi(30) = 2.8 Systematic uncertainty on the signal extraction is summarized in the following table * :
£ 10°F — : : - .
s f : Collision System| Signhal extraction systematic (in percent)
10?_ Centrality 20% - 40% _ Centrality 40% - 60% /\ _ Cenjrality 60% - 9% /\+ pg)b 985(385 -ljilg))
- l I I re illnina I - sI =2. Ie I— Fit totlal | p- . ~ . . . .
ool e Govre 250y - — Ry Pb-p 0.3 (8.6 - 12.7) (* for p_ differential analyses, maximum and
‘ S Pb-Pb (14 - 45) minimum values are quoted in parenthesis).
102 + o4 - \ )
-4‘( ‘—- ++ + ¢ + ’~5/J ‘ + [
: |l ~ AT References to related ALICE papers
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™25 3 25 3 35 4 45 25 3 35 4 45 ] p-Pb: Suppression of )(2S) production in p-Pb collisions at Vs, = 5.02 TeV [arXiv:1405.3796]
M (GOVIC) Pb-Pb (1): Centrality, rapidity and transverse momentum dependence of J/\ suppression in Pb-Pb
[ _ litv bi hod _ _ ] collisions at ﬁ =2.76 TeV [arXiv:1311.0214]
Y(2S) SIB (30) (in 3 centrality bins, method 1, Fig. 3, top row): 0.01 - 0.30 Pb-Pb (2): J/@ and @(2S) production in Pb-Pb collisions with the ALICE Muon Spectrometer at the LHC [arXiv:1211.2578]
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