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Introduction

= Many quarkonia states

discovered ~30 years ago
= Nevertheless the ‘
production mechanism is not &
fully understood :

= Expected large cross-sections at LHC -
->among first measurements

= High rates make quarkonia central

player for detector and software

calibration

Fermilab,

, Summer 1977
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Motivations

J.Campbell, F. Maltoni, F. Tramontano, Phys.Rev.Lett. 98:252002,2007
P.Artoisenet, J.P.L, F.Maltoni, PLB 653:60,2007
P.Artoisenet, J.Campbell, JPL, F.Maltoni, F. Tramontano, Phys. Rev. Lett. 101, 152001 (2008)

= The production mechanism in pp

collisions still unclear > 100 [FHRg. Y(15) prompt data x F9"° ——
= Several models around : S 10§
= Started with Color singlet(CSM) & 1t
» Undershoots the data, no polarisation 5
prdiction v, 0.1 }
= Extendend to color octet (COM) 3
mechanisms ¥y 001§
> Better agreement for cross-section, —f'
predicts TRANSVERSE polarisation, not a 0.001 }
confirmed by experiments RS,
= NLO CSM describes cross-section -3 0.0001 : "
and allows LONGITUDINAL polarisation 0 ;( égv}g) 20 2 30 & 4
= Other models such as color evaporation T 100 — ; : o
model (CEM), kt factorization, soft color oh Y PRCUCTONALTOVAION 8 =
g - CDF data

interaction model cannot describe the
data or make predictions

= New data from LHC experiments will
help to resolve this issue

1 3
— branching ratio: 5.88 %4

—_— L"Q:Mmcz"'PTz)”z
LDME: 1.16 GeV?
lyl<0.6

01 F

0.01 ¢

0.001

0.0001 ¢

J/P & Y cross section crucial milestone in
understanding detector and first step to B cross

uncertainties:
Hof2 <py <2 ug

for ass contributions:
min
m.S < < 4m,

1e-05

1e-06 ¢

section measurement

5 10 25 30
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Polarisation measurement

T(1S5) Polarization: = In the Y(1S) case, the DO results (black) are
N ECRET S incompatible with the (green)
06 [ * The are compatible with the
0.4 ¢ (yellow)
0'5 Fo = The DO results are marginally incompatible with
0.2

8; » The curves are the limiting case of the kT

PSS factorization predictions
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p, of Y(1S) [GeV/c] =For J/psi and Psi(2s) the NRQCD and the data

(2 s*) Polarization: disagree. CDF, PRL 99: 132001, 2007
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06F_ : 0.6 ~_ E
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CERN and the LHC

LHC - B CERN
szaloint 8 <" ATLAS ALICE
yi Point 1 ~=z Point 2

pp collider : NOW :
= @ Js=7TeV
= | = 1-2:10% cm2 s’!

Peak Instantaneous Lumi over Time at 3.5 TeV | [2011-02-16 16:25:28 |
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Luminosity

g
£ 0l - . PRELIMINARY (£10% scale) ¥
> z 5 5 — z
_E 1 . RN Y ——————}l """"
= -
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g s s '
= -4 -{=}- ALICE* |
sol 1 E- Aucer
. CMS / TOTEM
-5 ¢ : [
10 & N Icb~ I
A . . 0. LITICb ki
Mar 2010 July 2010 Nov 2010

* ALICE : low pile-up limited since 01.07.2010

= LHC running well, all
experiments have an
efficiency =90%

= These analyses :
L = 35 pb! (+10%)

Goals :

= 100 pb-! (end of 2010)
= 1 fb! (end of 2011)
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Luminosity @ LHCb

| LHCDb Integrated Lumi over Time at 3.5 TeV [ 2011-02-16 16:25:28 |

g ©F{ . Delivered Lumi: 42.15 = LHC running Well' all

Z ssg-bo o Recordedlumiidree experiments have an

P efficiency =90%

3 s [mem = These analyses :

% 202— -------- S L = 35 pb-l (110%)
i Goals :
NI R N T I = 100 pb™! (end of 2010)
o ] = 1 fb! (end of 2011)

Mar 2010 July 2010 Nov 2010
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THE LHCb DETECTOR

n=1.5 Muon System RICH Detectors Y
-B\. - | / specific for LHCb Vertex
5 e Detector
S B B B s
3 Z
sg.)_ ,,,,,,,,,,,,,,,,,,

=

Calorimeters Tracking System
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THE LHCb DETECTOR

specific for LHCb Vertex

Detector
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THE LHCb DETECTOR

Muon System
RICH Detectors

specific for LHCb
Vertex

Detector

|

| _n‘\\‘\‘m 7S

Calorimeters Tracking System
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The LHCb detector

acceptance : N S_ys’rem

10<6<300 mrad — ,
— Lo - — = -i vl

e Performance numbers relevant to quarkonium analyses:

Charged tracks Ap/p = 0.35 % - 0.55%, o(m)=10-25 MeV/c? possibility fo
reverse field

polarity to

Angular . 'r|=l 5 Muon RICH + Vertex

Detectors Locator

P

Point

20 m 10 m 0

Calorimeters Tracking System

ECAL o(E)/E= 10% (E/GeV)2 ® 1 %
Muon ID: g(u—u) = 97%, mis-ID rate (n—u) = 1-3 % check for
Vertexing: proper time resolution 30-50 fs detector
Trigger: dominantly software asymmetries
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Rapidity Range

LHCD ATLAS

CMS ALICE
. ECAL, HCAL, counters lumi, , hadron PID
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Cross Section Measurement Strategy

For a generic resonance A:
NﬁtA (pT 9y;8t0t)
f Ldt- Ap.- Ay

a) Nfit = number of events in the mass peak in each
pr bin, corrected for acceptance and efficiency

do(pp—A)

Br(A—uu)=

dprdy ‘2.0<y<4.5

b) 1
c) t €44+ = total efficiency
d) -
e) Apt, Ay = bins of p; and y

f) JLdt = integrated luminosity
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Dimuon Resonances

v
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Dimuon Resonances
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J

PHYSICAL REVIEW LETTERS 2 DECEMBER 1974
one with approximate- 80r 242 Events ! i._
d with a lead convert- B -'3 ]
a planes (2XA,, 3XA4,
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J/y Production
J

PHYSICAL REVIEW LETTERS
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J/y Production at pp

Production
type

cc %J/l/} + X Prompt.direct

pp —>cc.bb+X cc =y, x,+X x. —J/p+y  Promptindirect
bl; —-B+ X B %J/qj + X Delayed,indirect

10" Prompt J/y at LHC LHCb MC samples (unpolarised J/y)
© . .sf  LO color singlet+color octet = WP
;.i ; .h : .
o 52 Js=10 TeV o :ﬂ —.—— Pythia 6.4
T3 T B qebm— —=— \s=7 TeV
10 T X 10 —m—
aa) w o = 10<0<400 mrad
: —.—
) =3 N— —_—— ——
—8 _ c o) o— o -
e U% © 102 ——
=) = —u—
O 1 '\“2 () —_—— ) ——
Ihl E -? _,_ - _.
3 © ——
o g 10 m prompt J/y _?_—6— |
‘::‘_4 TN ATETE FAETE TN N E N FARTE NN NN FAN NS PR T ﬁ . J/”q)fromB I _.
O 5 10 15 20 25 30 35 40 45 50N |
o pr (GeV) @ 1 A T
BR(I/ ¥ —uu)=6% 0 s =
p, (GeV/c)
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J/¢ Acceptance
l’ :A’rsalsg.;cepfancezzo%

T Tue ATLAS Total Acceptance~2-8%
| s I - ATLAS Acceptance 80%
L EEEEE 1
'l ATLAS
|
I I
P IR R | .l.y“yu‘.\‘.n‘nl.u
76 5 4 -3 -2 -1 01
~
20 Bl Total Acceptance=13%

18 : LHCb Accepfance 85%

16

14 : SIS

10 . N Y%
8 .

6 N
4

5.4.2010 1:30:09
Run 69618 Event 12484 bld 1786

17.03.2011 G.Manca, LPNHE Seminar 20



J/¢p—>pyp mass distribution

Fit performed using a Crystal Ball
function (signal) + exponential for the
background, in each p’r-y bin

NERERENN

“Q 8 g ] Ll . Ll L2 j
= 18000 L
< 1 2.0<y<4.5,
% . p;<14 GeV/c
S, N = 564603 + 924
w

o = 13.0 MeV/c?
mass=3095.310.1 MeV/c?

l 2 2 2

17.03.2011
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J/y Efficiency

= Total efficiency, includes geometric acceptance,
trigger and reconstruction and identification

l T T ] 1 1 I

2 a =
-5 09 © 40< y<45 =
8  F v35<y<40 .
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2 g6F- 4 20< y<25 =
N S
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Prompt cross section measurement

[

: - T T T T | T T T
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Comparison with other experiments
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Comparison with other experiments
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Comparison with theory
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P. Artoisenet, PoS ICHEP 2010 (2010) 192.

Comparison with theory

M. Butenschon and B A Knlehl Phys Rev Lett 106 (2011)022301
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and R. Vogt, Phys. Rep.
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J/y proper time/decay length
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J/y from B cross-section
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Comparison with theory

— : S
3_) /_’_+ —e— LHCb, J/y fromb(2.(](<)_y<4.5) ]
O V7 R | FONLL (20 <y <4.5)
= 100k -7 - E
¢ <, 3

b|° 10F ), E

= = 7 3

lE & —
- s =7TeV .
10 : 1 1 1 | i 1 1 l i 1 1 l 1 1 1 l
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(1) M. Cacciari, M. Greco and P. Nason, J. High Energy Phys. 9805 (1998) 007,
M. Cacciari, S. Frixione and P. Nason,J. High Energy Phys. 0103 (2001) 006
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Integrated Cross-section Results

o (prompt J/w, pr < 14 GeV/e, 2.0 < y < 4.5) = 10.52 £0.04 = 1.407 35 ub,
o (J/y from b, pr < 14GeV/e, 2.0 <y <4.5) = 1.14 0.01 =0.16 ub,

o(pp — bbX) =288 +4 =48 ub.
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Influence of J/vy Polarisation

= Detector acceptance as a function of helicity angle cos6

Example: , MC with no polarisation:LHCb

helici’ry frame |/ M+ [ane]

/ im ?’""‘""‘-.‘f““"‘"f‘»""‘fv-"'*,"c"'" o M b Y e i —ir*wa“"‘,‘w‘*"n’.\"”'.;"‘ e ‘-":'"«-“—.‘..V,V.,N,'&
ot gma .
‘m:— “Hoooa |-
*E LHecomc Full -+ Both mu>10mrad
W00 -
E SN p—
J/y rest frame k- :
aF: wnf
2000 T o T T T S S R
with both ;i < 400mrad cos6 “Yaywith both 4 in LHCD acceptance | Cose
iml gt T oo o n e
o SR Ty - I
i”‘”:‘ - &, £ o™ o
= PP . - -
& r d - H .
e § : ! 4 ,
wnf & "_
- II - r - wE- . .
.
U - Both mu In LHCh
| Both mu <300 mrad DO uin
s g gttty ity 250,

— . _ cosb cost
= acceptance generates an artificial polarisation

- large influence of polarisation on measurement

= First step: Treat polarisation as systematic error; here, present results in
three different polarisation scenarios
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Different polarisation scenarios
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quarkonium 2 - LHCb Preliminary
rest frame % 10° ———ae \s=7 TeV
LT g ™ p-a_ — L=5pb’
. ) r - ==
production . S 102k
plane —__ > F
S 'O'_ - ® 20<y<25
Y 10 o 25<y<3.0
X \—% y =€ % = 30<y<35
® L e 35<y<40
1 40<y<45
E Promth/\y
.1 A N 1
10 5
P [GeV/c]

Fully ’rransversly polarlsed Fully Iongl’rudmally polarlsed
S .~_,= LHCb Preliminary s LHCb Preliminary
o 10° ————— — \s=7 TeV E| o 10° == \s=7 TeV
g - —— e L=5pb’ E g - — ey L=5pb’

Ne] i e ] Q i ——
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— - —_ 3 — = | ——
SEE: ————=¥ 1 > F — ey
= - ® 20<y<2. - == - = O - D<y<c2. ————e
3 - 20<y<25 —~—.—_: 3 - ® 20<y<25 i ——
Bla 10 @ 25<y<30 ——— g B|a 10F ® 25<y<30 ™
% |° - 30<y<3.5 - . 3 %O = 30<y<3.5 ————t=
[ e 35< y<4.0 - e - [ e 35< y<4.0 —:—+_‘q-f-
1 © 40<y<45 T4 1F © 40<y<4s -+
" Prompt Jiy, a=+1 ; " Prompt Jiy, a=-1
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Double J/4 production

3 \R 4
c
5 10t LHCb
2 Preliminary
S Vs=7TeV
E
510° jL~260 nb”
=
102
10
1 M |
. LT LT
2700 5000 10000 50000 100000

M(p* ) MeVic?
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=Many new resonances Iin

TOBOE """

,r--’.,'f\~

,,,,,,,,,

charmonium+V Type 1 ]
J/.lpp() ’ J/'lP(DO ’ J/IP(I), Y’l]) 9 ooe , ) )
= Interesting for: Type 2 3
= Test of QCD: sensitive to
CSM vs. COM
Type 1

= Possible hint of tetraquark
production
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= Number of J/y events in bins of mass of

the other J/v _Fit=double CB
2 <y (I/y) <4.5 (signal)+ exp

? 100_- —r—r— T Ip (T/p) < 10 GeV/c '__ (background)

- 1 -Significance > 70
8O —
T i sof- i
N (JpJAp) = 136.7 £ 17.5

40

o= 14.6 +2.1 MeV/c?
m = 3094.9 + 2.4 MeV/c?

O- L L L L l | L L L I L L L L I L
3 3.05 3.1 3.15

3.2
(), [Gc\' / (',‘2]
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Efficiency

= Each event : weight w=¢™ - with e=¢ Xe,  xacceptance
= Assume factorisation : €3/, 5/, = €5/,X€3/,, € binned vs. pr, y

and cosf
07 | i ' T | T T T I T T T I T

- pTIAp <500 MeV/c

0.6F 5 <p"Jhp< 5.5GeV/c
CE 9.5 <pTJAp < 10 GeV/e

- R N =
st T T
0.4 —— =

- —_— & —— —

n —— —— .
0.3 . - —— —]
0.2 T —
0.1 T S

O: 1 l 1 1 1 I 1 1 1 l 1 1 1 I—.—l & :
0 0.2 0.4 0.6 0.8 1

LI \[corrected (JpJp) =700 + 133
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J/p J/¢ Invariant Mass

400 T T T T

!

?: p— —
= = =
S 350 =

N - -
5| = 300 —
| = N -
Z | g 250 —
200 —

150 -

100 -

o
F

()}
o0
—
-
—_
(§]
[W—
=~

M JAp JAp [GeV/c?,
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Results

J/¢ Signal window
2 <y (J/y)<4.5
pT (J/y) < 10 GeV/c

UJ/ll)J/ﬂ’ = H0+1.1+£0.5+ 0.9‘& = O-6|£ nb,

To be compared with theoretical prediction (direct
only)

o'W (2<y'¥<4.5)=4.34 - 4.15 nb

A.V.Berezhnouy, A.K. Likhoded, A.V.Luchinsky, A.A. Novoselov, arXiv:1101.5881
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Y production

2]
® 40t L LHCb
>10%E . _a
w  E Prehmmary
5 E VS =7TeV
E -
510°E jL 260 nb""
= C
10 -
105—
'E M |
= . L LT LI
2700 5000 10000 50000 100000

M(p* 1) MeV/c?
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Three for the price of one!

Ist step 2nd step 3rd step Prod. type
B bb — T(nS) = Prompt,Direct
pp —=bb +X | bb— y, xp — T(nS) + 7 Prompt,Indirect
bb — T(n'S) | T(n'S) — T(nS)+ X | Prompt,Indirect
ey T (35) Xpp(2P)
s |1
h(1P) po(1P)
// BR(Y(1S)—>uut)=(2.48+0.05)%
AN BR(Y(2S)—uu)=(1.93+£0.17)%
19 " BR(Y(3S)—uw)=(2.18+0.21)%

17.03.2011
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Y cross section

G.Bodwin, talk at Berkeley workshop

100
Y{(1S) production at the LHC, NNLO™ prediction
sqr1(s)=10 TeV
9 10
o no branching ratio
(\D ‘.lcz.:-‘.ﬂ‘t“‘?f’?;:l‘ 2
O LDME: 9.28 GeV” ]
= yl<2.4
5 ° |
v
i
- 0.01 uncartanties
% K2 < py <2 ug 1
-8 0.001 . 1
in addition, for a;” contributicn
my212 < 8, 2 m? 1000
00001 o 10 15 20 25 30 35 40 5 4100
< Y a0 ‘ 1
P+ (GeV
Caveats: 1 (GeV) ‘o
1. These plots only include the color- =
singlet contributions >lower limit 1
2. Branching ratios not included ‘:\Z 0.1
3. Our energies lower than 56 GeV o
> more events = s
4. Rapidity range different (but flaty) < 0.001
5. 10 TeV!
0.0001
17.03.2011 G.Manc

Y rate ~1/100 J/Y rate
LHC rate ~ 50 Tevatron rate

JAy production at LHC, NNLO* predictio
1 s'2=10 Tev
no branching ratio
-.nc=(-‘-mc‘1+!=-2:.:
LOME: 1.16 GeV"”
yi<2.4
uncerainties:
w2 < wy <2 ug
] in addtion, for «L,:'?ocn:' outions:
m~-<sM<am®
5 10 15 20 25 30 35 40

P+ (GeV)
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Number of Y(1S) candidates

 Nfit: function=3 Crystal Balls(CB)+exponential for the
background. Fixed (a=2,n=1) and width (2S,3S) to scale with the

masses.

8000
& LHCb ﬂ mass (1S)=9449.2+ 0.4 MeV/c?
L 7000 o iminar 0(1S)= 52.4+ 0.4 MeV/c?
% 6000F- \s = 7 TeV y : s,gna, (1S) = 34429 = 261
= B %l Ngignai (2S) = 8800 = 181
LO 5000 4 [ Neignai (38) = 4419+ 147
Q) fL=32.4pb —
8 4000:—**% function
- C # e
© 30001 : ‘used on
© - P individual
S 2000F P bin fits
© - Pl
¢ 1000 P

__I_I_I_I_Li-iahalJ t:-l‘ R \;‘-"l- vl ]

800 8500 9000 9500 10000 1050011000 11500 12000

M(uu*) (MeV/c?)
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Trigger Efficiency

= Scaled number of candidates and effect as a function of Y pT and y

> 45
- 4 08
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Polarisation effect on A

Calculated reweighting the MC unpolarised events assuming o=+l

.5,

o
o
=y

rapidity of Y
. S
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@
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9 .- e
g . e o 2
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Polarisation effect on ¢

reco

= Calculated reweighting the MC unpolarised events assuming a=t+1

g 0.8[ o 1r
w [ uF -
0.75F 0.91
n ——*] 0.8 e
0.7F —=— B e g G » —
= — —l—*’___f: L _——— A
- e e —i— 0.7 - N
: __._A_—‘A—‘ b
0.65 _:._—.—_.__._4.7_._—0——0—_‘_ A— E :
N a A 0.6
[ A I —
0.6 S
N = a=-1 0.5 = o=-1
5 - o=0 - - a=0
0.55— 0.4 1
C + a=+1 - ~+ o=+1 S——
u A ' L l ' A ' l L L L l A A ' l L A L l A ' A l ' L A l A : L L ' ' l ' A ' ' l A L L L l ' A ' A l ' ' ' A
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Cross Section

y of Y(1S)

[nb/(GeVI/c)]

T

do(pp—Y(18)X)/dp

108.3 = 0.7(stat)
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Comparison with Theory

% i —— LHCb data (2.0<y<4.5) E —&— LHCb data (2.0<y<4.5)
S I direct LO NRQCD (2<y<4.5) ; CEM (1.5<y<5)
B 102 & 102
-V [ 14 -1 - S B’ ol S
gl 1 r + L g 10 _+ T
2 ‘{ﬁ ﬂh‘ﬁ% 2 } t “4‘_}_. T
2 +i z Tk
= 1 LHCb T >~ 1fF LHCb T
g_ E Preliminary — g_ Preliminary 4
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Comparison with Theory

LE = [ —@— LHCb data (2.0<y<4.5)
2 oL “1LT+++
g 105 + prompt NLO NRQCD (2<y<4.5)
s +
£ T
o +
= ++
X 1F LHCb +
® Lt Preliminary *
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:g1 0’ E_
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17.03.2011
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Comparison with CMS

—=&— CMS 3 pb™ (ly|<1)
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[}] il SN
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Conclusions

= Quarkonium physics at LHCb is producing
nice results — starts to probe new
regime!

=J/y, Y polarisation, %.(2S) cross
section, X(3872) mass measurements on
the way

=Many more interesting results just round
the corner-stay tuned !
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Next time...
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Fraction from B: Comparison with

other experiments

1 e« CMS 100nb"' 1.4<lyl<2.4

c
o ]
5 057 = cms  100nb" Iyl<1.4
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J/y integrated cross section
measurements

Experiment LHCb (in ub) CMS (in nb) ATLAS (in nb)
Range pT<10 GeV, 2.5<y<4 4<pT<30 GeV,|y|<2.4 <y>~1.85
Luminosity 14.2 pb! 5 pb! 100 nb! 100 nb!
Inclusive J/y 7.65+0.19 10.52 £ 0.04 289.1+16.7 £60.1 2507130

1’10+0.87_1.27 1_40+1.64_2.20
J/y from B 0.81+£0.06 % 1.14+0.01+0.16 56.1+£55+7.2

0.13

Total bb* 319+24 +£59 288 +4 £ 48

* Extrapolating to the LHCb acceptance using Pythia 6.4

17.03.2011 G.Manca, LPNHE Seminar 55



Efficiency corrected p';, .,
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|
I GeV/e

d p}; '

17.03.2011

Efficiency corrected p',,, from 2xJ/p

1)5 " GeV /c]
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Jhp

I’T —I’T
T

('] Ns

17.03.2011

+pd

Efficiency corrected p'-asymmetry
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Jhp polarization: cos6,,

dNay gy

1|( 7} |
4 (R
N
O

O L L L I ] L L I L L L I L L i L L L
0 0.2 0.4 0.6 0.8 1

op=0.7 £0.9 [cos B,
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JAp polarization: cos0”

300=

d|cos 6*|
-
S

dNoy pp

0.2 0.4 0.6 0.8 1

)
o

0"=-0.96 £0.21 ? x2/mDoF=10.5/3 \‘?‘UH 0 \
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Pileup: JApJAp versus JAp+J/Ap

=How to prove that it is NOT pileup?

= Monte Carlo

= Look for data:
»Distance between JAp vertices
»Track in PV: x2 larger for pileup
»>PV-multiplicity: -1 for pileup
»>Wide range x*p/nDoF scan
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JApJAp distance
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JApJAp distance

= g% =470 £ 62 pm
= All signal is collected from 1.5/2mm
= Monte Carlo:

" take events with J/y+J/y in inclusive J = —

» Different pp-collisions! }f
= signal window -4

= correct for cross-section
= [CONSERVATIVELY]: ~9.4 events in 2mm

= apply trigger & reconstruction efficiency
> <1.5 events
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¥tracks in PV

1 1 | | | | I 1 1 1 I | | 1 |
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a) Number of Y(1S) candidates

pT 20<y <25 | 25<y <30 |3.0<y<35|35<y<40 | 40<y<4.5
(GeV/e)
0-1 228 + 15 516 + 23 437 + 21 308 + 18 88 +9
1- 2 602 + 25 1244 + 35 1153 + 34 766 + 28 231 £ 15
2-3 863 + 29 1553 + 39 1358 + 37 841 + 29 254 + 16
3- 4 757 + 28 1453 + 38 1284 + 36 824 + 29 253 + 16
4- 5 809 + 28 1268 + 36 1102 + 33 636 + 25 182 + 14
5- 6 627 + 25 1070 + 33 845 + 29 481 + 22 157 4+ 13
6- 7 457 + 21 774 + 28 651 + 26 452 + 21 110 £+ 11
7- 8 398 + 20 600 + 24 546 + 23 208 + 17 91 + 10
89 279 + 17 482 + 22 392 + 20 208 + 14 57 + 8
9-10 249 + 16 379 + 19 271 + 16 162 + 13 31 +6
10-11 171 £+ 13 253 + 16 214 + 15 104 + 10 27T+ 5
11-12 160 + 13 176 + 13 139 £+ 12 64 + 8 20 + 4
12-13 100 £+ 10 139 + 12 108 + 10 4+9 16 + 4
13-14 70 £+ 8 123 + 11 87+ 9 37+ 6 5+ 2
14-15 61 + 8 8+ 9 60 + 8 27T+ 5 5+ 2

17.03.2011
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b) Acceptance

Nevts gen with utu~in O<p;<15,2.0<y<4.5,10<0<400mrad
A=acceptance of the LHCb geometry cut=

Nevts generated with u*u~in 0<p;<15,2.0<y<4.5

>
[y

o i

o c .

2 o8 - Using gen-only samples

2 g without “DaughtersInLhcb”

= & Cut (in the same way as for the

J/y)

- More details on the method
talk@J/y meeting on
26.05.2010 :
http://indico.cern.ch/
contributionDisplay.py?
contribld=1&confld=95276

s

»

20 2 4 6 8 10 12 14

P, of Y (GeV/c)
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c) Reconstruction Efficiency

N Y's detected,reconstructed,matched MC in range
E ... = efficiency for Y's to be detected, =

reconstructed and matched to MC N Y's generated in angular acceptance in range

MC Matching

efficiency and
Tracking efficiency
scale factor
assumed

100% (as in Jpsi)

12 14
Yp, (GeV/c)
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