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Polarisation in Helicity and Collins-Soper frame

* Polarisation will help to understanding the production mechanisms of vector particles

Two reference frames = depending on the z-axis definition

Helicity frame:
Fight direction of the @ meson in the overall center-of-
mass frame

K* 7 axis [HX]

Z-axis [CS]

Collins-Soper frame:
The bisector of the angle between the beam and the
opposite of the other beam in @ rest frame P1

P2

K-
Two body decay angular parametrization
1 (Ao, Ag,Agp) = (0,0,0,) — no polarisation

W(cos(0),9) : [1 + Ay - cos> 0 + Ag - sin® 0 -c0s(2¢) + Agg - sin(2¢)]

31 s (Ag, g, Ago) = (~1,0,0,) —> longitudinal polarisation

(Ao, Ap,A9p) = (1,0,0,) — transverse polarisation
6 - polar production angle in the ® meson rest frame
@ —> azimuthal production angle in the ® meson rest frame

A > represents various polarization parameters depended
on the @ meson production spin density matrix elements



Event and track cut details

Decay Channel: () > KT K"
Data Period: LHC17p passl (pp@5.02 TeV) and LHC18q, r pass3 (Pb-Pb@5.02 TeV) [AOD]

Event selection (Standard Run-2 Selection) * TPC 20 with TOF veto 30 cut is used for the
» KINT7 trigger analysis

» Pileup Rejection using
AliAnalysisUtils::IsPileUpEvent()

» event has a track or SPD primary vertex identified Centrality: VOM [AliMultSelection Task]
» vertex z position: |V,] < 10 cm

Track selection: o
. _O _ (o) _ (o) _ o)
v Standard ITS TPC TrackCuts 2011 Multiplicity bins: 0-5%, 0-10%, 10-20%, 10-20%,

v' 1:-0.8 - 0.8 for reconstructed tracks 20'30%2; 30-40%, 40-60%,
v pr>0.15GeV/c 60-100% and INEL >0

Ypairl < 0.5



Updates:
e Extraction of raw yields in ¢ bins [-3.15, -2.52, -1.89, -1.26, -0.63, 0, 0.63,
1.26, 1.89, 2.52, 3.15]
* p;bins same as done to extract A4 [0.5,0.8, 1.2, 1.6, 2, 2.5, 3, 5, 10]
 Corrected yield obtained after ¢ dependence acceptance x efficiency
* A, obtained by fitting the corrected phi-meson distributions in ¢-bins keeping
Ay parameter fixed
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Efficiency x Accetance (INEL > 0)
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Efficiency x Accetance (10-20%)

Ratio t0 -3.15 < ¢ < 3.15

0.8

0.6

0.4

0.2

1.8
1.6
1.4

—_
- i

g o
o

o o
N A

Efficiency x Acceptance

L L IR B BN B B NI B B
8- -3.15<¢<-252 W -252<¢9p<-1.89 —4 -1.89<¢<-1.26 —¥ -1.26<¢<-0.63
—-—--0.63<¢6<0 —0-0<¢<0.63 & 063<¢0<1.26 4 1.26<¢<1.89
—— 1.89<¢<252 —-©-252<¢<3.15 -3.15<¢<3.15

= :

&
it

O

= 1111

1 2 3 4 5 6 8 9
P, (GeV/c)

Efficiency x Accetance (20-30%)

Ratio to -3.15<$ < 3.15

0.8

0.6

0.4

0.2

— ot b b
M dD O @

o o
> 0 =

o o
N A

' L B B B ELELELELE BLELEL AL BLELEL AL BLALEL L BLEL AL B
C e 3.15<$<-252 W -252<0<-1.89 —& -1.89<0<-1.26 —¥ -1.26<0<-063 ]
- —©--063<¢<0 —-0-0<¢<0.63 - 063<¢<126 -4 1.26<¢<1.89 -1
[+ 189<¢<252 -5 252<¢<3.15 -315<9<3.15 ]
B 4 i X
- 'r :
_- 1 1 1 1 | 1 1 1 1 -_
n T T T T T T T T T -
_l L1l I L1 11 I L1 1 1 I L1 11 I L1 1.1 I L1 1.1 I L1 1 1 I L1 11 I L1 1.1 I L1l l—

0 1 2 3 8 9 1C

4 5 6
P, (GeV/e)



0.8

0.6

0.4

0.2

Efficiency x Accetance (30-40%)

© 9
o o -

Ratio to -3.15 <$ < 3.15

© o
(SN

Efficiency x Acceptance

—————
o 315<0<-252 W 252<0<-1.89 —4— -1.89<0<-1.26 —¥—-1.26 <$<-0.63

—-=--0.63<¢<0 —-0-0<¢0<0.63 - 063<$<1.26 -4 1.26<0<1.89
——189<¢<252 -=-252<¢<3.15 -3.16<¢<3.15

AL
IIIIIIIIIII

5 B L L
! #i!
I |
I e
T E 2
—re .
I

O

1 2 3 4 5 6 7 8 9
P, (GeV/c)

g H N |
(ep]

Efficiency x Accetance (40-60%)

Ratio to -3.15<$ < 3.15

0.8

0.6

0.4

0.2

s 2
o

2 9
(SN

4 5 6
P; (GeV/e)

T -r-r-rrr-r-r-r|r-rrrerr [T T T T T T T T
" —-0--3.15<¢0<-252 W -252<(9p<-1.89-4 -1.89<¢<-1.26 ¥ -1.26 << -0.63 B
B -=--063<¢<0 -0-0<¢<0.63 - 063<9<1.26 -4 1.26<¢<1.89 ]
- —4—189<¢0<252 = 252<¢p<3.15 -3.15<¢<3.15 -
|— —
[, 1, A M 1 M 1 A A M .
_l T I T T I T T I T I T I T I T I T T I T T I T I_
_l Ll 1l I Ll 1l 1 I Ll 1l 1l I Ll 1 1l I Ll 1l 1 I Ll L.l I Ll 1.l I Ll 1l 1 I Ll L.l I L1l I_l
0 1 2 3 7 8 9 1C

o



Efficiency x Acceptance

L
-0 -3.15<¢$<-252 W -252<¢p<-1.89 —A -1.89<¢$<-1.26 ¥ -1.26<$<-0.63

—=—-0.63<¢<0 —0-0<¢<0.63 & 063<0<1.26 4 1.26<¢<1.89

0.8 —— 1.89<¢<252 —=-252<¢<3.15 -3.16<¢<3.15

0.6

L1l
[l
9-<
e

0.4

0.2

Efficiency x Accetance (60-100%)

IIIII|III|III|III|III
"

L
IIIIIlIIIlII

1.8

1.6

1.4

1.2

b b boa b

0.8

Ratio to -3.15< ¢ < 3.15

0.6

0.4

1 2 3 4 5 6 8 9 1C
P; (GeV/c)

o
o
O

10



Corrected phi-meson distribution Vs ¢
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5400
5200
5000 |
agoo |
4600
4400 |
4200 |
4000 f

lamPhi  _0.08344 + 0.04292
norm 4662+ 95.9

1 1 o
-3 -2 - 1 2 3
$2/ ndf 10.34/8 | hCostheta_5.0_10.0 | 21 ndf 4.291/8
lamPhi  0.113540.0535 lamPhi  0.05175 £0.12010
2600 _' ! ! norm 2055.+48.1 i ! ! norm 34474164
450 X B
2400 [
400 3
2200 i
350 F
2000 L
300 | ]
1800 s ]
250 |- J
1600 Bosa s ae ba ey 1 ale oo H TP | alas 1 ol 1l
-3 -2 -1 1 2 3 -3 -2 -1 1 2 3

2600
2500
2400
2300
2200
2100
2000
1900
1800

lamPhi  -0.04613 +0.05771
norm 2168+ 56.3

40-60%
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hCostheta_0.5_0.8

32000 L !
31000
30000
29000
28000
27000
26000
25000
24000
23000

7200
7000
6800
6600
6400
6200
6000
5800
5600
5400
5200

hCostheta_3.0_5.0

1600
1500
1400
1300
1200
1100

1000

21t 6.386/8 | hCostheta_0.8_1.2 |
lamPhi ~0.04124 £0.04156
norm 2.75e+04 £5.32e+02 25000 ! !

24500
24000
23500
23000
22500
22000
21500
21000

£/ ndt 6.057/8

lamPhi -0.02843 +0.02464

norm 2.2770404£2.6370402

| hCostheta_1.2_1.6 |

12500 T

12000

11500

11000

10500

10000

#/ndt
lamPhi

norm

6.218/8

-0.07118 +0.02853

11210404 +1.5350402

¥/ ndf 8.995/8 | hCostheta_2.0_2.5 | ¥/ ndf 5.211/8 | hCostheta_2.5_3.0 |
lamPhi 0.004848 + 0.038292 lamPhi  _0.07084 + 0.04417
norm 5823 +107.1 .I L I norm 3403+725 :l e !

3800 E 2000 |

3600 | 1800 |

3400 | 1600 |

3200 F [

- 1400

3000 f

2800:

22/ ndf 7.028/8

lamPhi  0.08857 + 0.06448

norm 1365+37.7

280
260 |
240
220
200 f
180 f
160 |
140 f

$2/ ndt 7.176/8
lamPhi 0.05041 +0.15020

norm 193.4+10.8

1200 F

2/ ndf
lamPhi

8.701/8

-0.1784 £ 0.0578
1547 +45.7

60-100%

17



0

A

©
QO —

o lIIIIIlIIIIllIIIIIlIII||II|III|III|III

=
N DO

o

L1 ]
o o o
© o » N

I
-

—%%%%E

L R S SR, B I N e SO SR
pp, Vs = 5.02 TeV
*INEL>0 ®0-10% -4 10-20%
+20-30%  +30-40% - 40-60%
= 60-100%

4 6
P, (GeV/c)

—_
o

o
w

oIIIIIIIIIIIIIIIIIIII|IIIIIIIII|

o
(V)

o
—

I 1 1 1 I | 1 1 I
pp, Vs =5.02 TeV
#INEL>0 -®0-10% -4 10-20%
+20-30% +30-40% - 40-60%

+ 60-100%

Zoomed

6
P, (GeV/c)

—_
o

18



= e
2 O © =

o IIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIII

o
o N

1 L 1 ]
o =
© o M N

I
'y

pp, (s = 5.02 TeV
# INEL>0 ®0-5%

4 0-10%

-+ 10-20%
= 40-60%

~+ 20-30%
-+-60-100%

< 30-40%

4 6
P, (GeV/c)

8

—
o

0

A

@
o o =

e
N

o lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

o
o N

L L1 ]
o e o
o oo DN

I
-

e e e e
pp, Vs =5.02 TeV
*INEL>0 -=0-10%
+20-30%  —* 30-40%
= 60-100%

-4 10-20%
< 40-60%

>

i

&

—
o

19



20



Back-up
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* Huge statistics with LHC17p pass1 (Accepted events are ~ 300 M )

Event statistics . Accepted events vs Multiplicity
x10° x10
: hEventStat 30001~
350 £ Entries 1.526955e+09 R
- Mean 2.367 N
300 e Std Dev 3.073 2500 :_
250 2000
E - hAEventsVsMulti
200 :— E Entries 3.070979e+08
B 1500 - Mean 49.95
150 - Std Dev 28.86
- 1000 —
100~ i
5 500~
50— N
E | | | I 0 B 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1
0 Cinrly 04 end;%cep’)/ot 4 éVot 4ot 4] ’Vot 4 ’Vot 4ot 4Not 4 Not 4 Not 4 Not 4 NVot 4 Not 0 20 40 60 80 100
2 CepteCS PSSR geptegepzegepzegepzegepzegemedepredeme
Ofa/ ° 7' OI‘ E 0 l/p e Upp (0] l‘?’b (0] VD/ﬁ or PQS{/FCU/US{G a/
g e Sl B S e g
"outoR! < 10, Sl ,/grs ok VS O”e/at/o”



Event and track QA

3
x10° - 10° ;<1 0
2200 ’,»*‘""““a& - - - 1000 :—
C a 18— — = — _ -
2000 - - - — —— - 900
1800 Ll . 3 3
1600 14 800 . .
- . - cutk24_3002.0sigma.Eta_eta - ’
1400 = P“'F’.PDa“’—243°°2—e"e"‘V"‘ - 12 Entries  2.801506e+08 700
1200 ;— ;r:::s 2'94717;:;: 10 f_ Mean ~0.004251 E
1000 __ Std Dev 4.675 k - hasi i i 600 - cutk24_3002.0sigma.Phi_phi ‘
C 8 C Entries 2.801506e+08
800 - r - Mean 182
600 = 61— 500 - Std Dev 105.6
400 7 A 4 ;_ 400
200 o -
0:'|""I""I""I""l' 0:|1|||||l||||||||||||1|||||1|||||1|||||| 300_‘||l||IIIllllIllllllllllll[llllllll
-10 -5 0 5 10 1 08 0p 04 02 0 02 04 DE 08 g 0 10 DU T =0 90 50
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c

utQ_bit5. TPC_nsigmaK_VsPtpc_pTPC_t

"''| Entries  2.030591e+09 |

Mean x 0.9418
Meany -2.737
Std Dev x 0.6212
Std Devy

4 5 6

p (GeV/c)

7 8 9

102

10

nSigma

|
D
III|III|III|III

cutk24_3002.0sigma.TPC_nsigmaK_VsPipc_pTPC_K

Entries 2.801506e+08

Mean x 1.197
Mean y -0.03977
Std Dev x 0.7082
Std Dev y 1.02

TPC

—10

0

4 5 6 7

p (GeV/c)

8 9 10
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—250

200

150

100

50
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nSigma

PID QA

10¢ —40000
8 :_ Entr;es. : ‘2.8_019506-e+_0p—8
C Mean x 1.517 —35000
6 Meany ~0.09805
- Std D 0.9806
s 4 C Std D:x 1.184 —(30000
S 25000
n
c 0:— 20000
o 15000
cutQ_bit5. TOF_nsigmaK_vsP_p_K _4 __
.| Entries 2.030591e+09 —6 :_ TOF 10000
' 1.723 -
. -3.085 8 5000
X vl std Devix 0.8951 -
l,':““,ll '.'I':':"'.,“‘-':"" Std Devy 4.041 _10_||||||||||||||||||||||||||||||||||||||||||||||||| 0
-10 . ; RTINS A IR . 0 1 2 3 4 5 6 7 8 9 10

0 1 2 3 4 5 6 7 8 9 10

p (GeV/c) p (Gev/c)
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Invariant mass (INEL > 0)
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Invariant mass (INEL > 0)

| p_ [0.5,0.8], cos0 [0.0,0.1], Bkg Subtracted [« 61.66/60
PO 10.15 £ 0.16
al 1019 +0.000

P2 0.001033 = 0.000084

-31.51 133.92

1200 p [

2631 + 130.45

1000
800
600
400
200

1 1.011.02 1.03 1.04 1.05 1.06

| 7, [0:5.0.8), coso [0.1,0.2], Bkg Subtracted |t 53.15/60
PO 9.851 + 0.151
p1 1.019 + 0.000

P2 0.00113 =0.00004

198 +135.0

1200

p5 -194.9 +131.5

1000 F E
800
600
400

200

1 1.011.02 1.031.04 1.05 1.06

| 7 10:5.0.8), cos0 [0.2,0.3), Bkg Subtracted 1 77.49/60
PO 9.715 + 0.154
Pt 1,019 = 0.000

P2 0.001133 + 0.000085
L] Ll ] Ll P4
p5 -11.44 +130.17

11.25 + 133.68

1200 f

1000 | 1
800
600
400
200

1 1.011.02 1.03 1.04 1.05 1.06

|pY [0.5,0.8], cos® [0.3,0.4], Bkg Subtracted I" 66.16/60
PO 9.461 £ 0.153
Pt 1,019 £ 0.000

P2 0.001287 +0.000082

~65.63 + 131.50

5 56.92 + 128.02

1000

800

600

400

200

1 1.011.02 1.03 1.04 1.05 1.06

| p_ 10.5,0.8], cos0[0.4,0.5], Bkg Subtracted "' 55.33/60
) 8621 £0.147
p 1.018 £ 0.000

P2 0.00128 +0.00009

2329 + 128.0

1000

|n' [0.5,0.8], cos0 [0.5,0.6], Bkg Subtracted I" 84.57/60
) 761120138
pt 1.018 = 0.000

p2 0.001053 = 0.000102

240.8 + 1203

1000

Ip' [0.5,0.8], cos0 [0.6,0.7], Bkg Subtracted 'u 64.7/60
) 6799 £ 0131
pt 1.019 + 0.000

p2 0.001453 + 0.000100

89.75 + 110.42

p5 221 £ 1245

1 1.011.021.03 1.04 1.05 1.06

2342 +116.8

800 |

1 1.011.02 1.03 1.04 1.05 1.06

600
500
400
300
200
100

PS5 -89.7 +107.0

1.011.02 1.03 1.04 1.05 1.06

[7, 05,581, cosi 10.8,0.9], Bikg Subtracted Jr 69.54/60
PO 4.003 +0.105
p1 1.019 + 0.000

P2 0.001448 = 0.000128

P4 34.81 + 85.60
5 28.94 + 82.21

1
1 1.011.02 1.03 1.04 1.05 1.06

| P 10.5,0.8], cos0 [0.9,1.0], Bkg Subtracted I“

300 ps

68.26/60
2642 + 0.087
1.019 + 0.000

p2 0.001914 +0.000154

570.4 £ 60.5
5435 +57.6

=
1

! ¥
1 1
1 1.011.02 1.03 1.04 1.05 1.06

| hCostheta_0.5_0.8 I ¥ /ndf

11.08/8

PO 0.001415 + 0.000008

10° Pt 08281 +0.0076
06 4
05F 4
04} ]
03 4
o2} ]
Lenaabesnalonselnnalosnalessslannalnsal

0 0.10.20.30.40.50.60.70.80.9 1

Ipr [0.5,0.8], cos0 [0.7,0.8], Bkg Subtracted I" 54.24/60
) 5206 £ 0.119

pt 1,019 £ 0.000

P2 0001447 +0.000117

L] Ll T ] P4 469.8 + 97.8

600 F p5 -447.4 +943

500

400

300

200
100

1 1.011.02 1.03 1.04 1.05 1.06

* Very good signal for this analysis in pp

collisions

p:=0.5-0.8 GeV/c



Invariant mass (INEL > 0)

-l [5.0,10.0], cos 0 [0.0,0.1], Bkg Not Sublracl+

25.69/12
6.802 +0.233

1.02 +0.00

P2 0.001982 +0.000171

1634 + 1527

1727 £ 149.0

w0

b1

T T T ™

800 f o
700
600
500
400
300
200
100

1 1.011.021.03 1.04 1.05 1.06

| 15.0,10.0], cos 0 [0.1,0.2], Bkg Not Subtractdt
PO

900 gy T
800 Lad

2285/12
6.913 +0.231

1.02 +0.00

P2 0.001749 +0.000175

1610 + 1500

1702 + 1464

700
600
500
400
300
200
100

1 1.011.021.03 1.04 1.05 1.06

-l [5.0,10.0], cos 0 [0.2,0.3], Bkg Not Subnsctin

38.07/12
6.189 +0.225

1.02 +0.00

P2 0.001789 + 0.000202

1500 + 1529

1600 + 149.1

[
p1
800 T T ™
05
700
600
500
400
300
200
100 .
TP ST PP PP |

1 1.011.021.03 1.04 1.05 1.06

1| 50,1001, cos0 [0.3,0.4], Bkg Not Subtractept

17.02/12
6.401 +0.225

1.02 +0.00

p2 0.001785 + 0.000180

1607 + 1499

1699 + 1463

100

1 1.011.021.03 1.04 1.05 1.06

|l [5.0,10.0], cos 6 [0.4,0.5], Bkg Not Sublvacl*

p0
Pt

3144712

6.453 +0.227

1.02 +0.00

P2 0.001798 = 0.000188

1561 + 149.0
1655 + 1454

100

1501001, cos 6 [0.5,0.6], Bkg Not Subtracida

15.25/12

6.403 +0.227

1.02 +0.00

P2 0.001587 +0.000160

1664 +155.0
1759 + 151.3

A L\
-
- 1)
-
-: A}
(TR S TRCY PR |

100

{15,100 cos010.6,07], Big Not Subtractde

PO
Pt

800 T T T Ll 23

700

8.624/12

6343 £ 0.224

1.02 +0.00

P2 0.001995 = 0.000194

1816 + 1533
1906 + 149.7

600
500
400
300
200
100

1 1.011.021.031.04 1.05 1.06 1 1.011.021.03 1.04 1.05 1.06 1 1.011.021.031.04 1.05 1.06
-l [5.0,10.0], cos 6 [0.8,0.9], Bkg Not Sumracqg 19.17/12 l [5.0,10.0], cos 6 [0.9,1.0], Bkg Not Sumram* 2049/12 | hCostheta_5.0_10.0 I 22 Indt 13.07/8
PO 6.867 + 0.240 PO 6.375 + 0.236 0 0.0003489 = 0.0000032
p1 1.02 +0.00 p1 1.02 +0.00
Pt 00106 - 00318
P2 0.002372 + 0.000215 p2 0.002337 + 0.000188 104
800 F T T T T pa -2003 +151.9 L] 1 ) ] P4 -2192 +160.9 | inkaal et il il naink i i i |
b5 2000 + 1484 700 b ps 2289 1 157.2 0.126
700 0.124
600 0.122
o 0.12
500 0.118
400 0.116 ¢
300 0.114 —+ -T-
200 0.112
0.11
100 . B 1 0.108
T 1 aaad 1 1 R W TR TR TR TR TR T 7

1 1.011.021.03 1.04 1.05 1.06

1 1.011.021.03 1.04 1.05 1.06

0 0.10.20.30.40.50.60.70.80.9 1

501001, cos 6 [0.7,0.8], Bkg Not Subtracid

800

118/12
6507 +0.233

1.02 +0.00

P2 0.002021 + 0.000178

1919 +157.9
2012 +154.2

700 F
600 F
500
400 F
300
200 F

100 Liaaabaaaalansdl 1

1 1.011.021.03 1.04 1.05 1.06

* Very good signal for this analysis in pp

collisions

pr=5-10 GeV/c



Invariant mass (0-10%)
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Invariant mass (0-10%

In‘ [0.5,0.8], coso [0.0,0.1], Bkg Subtracted |u

PO

p1

T T T P4

5

51.88/60
2471 20076

1.019 = 0,000

PD.0007486 + 0.0002353
5432 7039

5011 + 68.62

1.01 1.02 1.03 1.04 1.05 1.06

In‘ [0.5,0.8], coso [0.1,0.2], Bkg Subtracted |u

7223160

1.926 +0.075
1.019 + 0.000
0.001025 + 0000215
52.92 +71.29

4939 +69.46

1.011.02 1.03 1.04 1.05 1.06

| p_ 105,0.8], cos [0.2,0.3], Bkg Subtracted |”

250

)

p1

53.4/60
2,065 = 0.076

1.019 0,000

P2 0.001102 + 0.000200

P4
5

56.15 +71.61

52.08 + 69.77

1

1.011.02 1.03 1.04 1.05 1.06

|pT [0.5,0.8], coso [0.3,0.4], Bkg Subtracted |:r

53.12/60
) 2056 +0.077
p1 1.019 + 0.000

P2 0.001475 + 0.000182
P4 2227 +69.97

p5 21.88 + 68.15

1.01 1.02 1.03 1.04 1.05 1.06

Ip' [0.5,0.8], cos6 [0.4,0.5], Bkg Subtracted |«

)
1

250 T

46760

1.797 + 0,071

1.019 + 0,000

P2 0.001126 + 0.000209

2953 +68.25
268 +66.4

i

1.011.02 1.03 1.04 1.05 1.06

Ip' [0.5,0.8], cos6 [0.5,0.6], Bkg Subtracted I«

64.49/60

1.659 + 0,070
1.019 + 0,000
0.001261 + 0.000238
4.964 + 64.408
7105 + 62509

1.011.02 1.03 1.04 1.05 1.06

| p_ [05,0.8], cos0 [0.6,0.7], Bkg Subtracted Pc

200

)
o1

57.21/60

1.562 + 0.066

1.019 + 0.000

P2 0.001411 +0.000214

5

104.2 +58.1
98.04 + 56.39

1.011.02 1.03 1.04 1.05 1.06

Ip' [0.5,0.8], cos6 [0.8,0.9], Bkg Subtracted |“

PO
p1

120 p
100

1

T T T P4
s

57.31/60

0.8992 + 0.0528

1.019 + 0,000

P2 0.001196 + 0.000353
2371 + 44.892

1.404 + 43.112

1.01 1.02 1.03 1.04 1.05 1.06

Ip' [0.5,0.8], cos6 [0.9,1.0], Bkg Subtracted I“"

73.17/60

80

0.641+ 0.044
1.019 = 0.000
0.0022 + 0.0003
2037 = 322
-194 + 30.6

1

1.011.02 1.03 1.04 1.05 1.06

0.04

12 Indt

1566/8

0.0003071 : 00000040

07733 + 00187

0 0.10.20.30.40.50.60.70.80.9 1

|pY [0.5,0.8], cos6 [0.7,0.8], Bkg Subtracted |1¢

49.92/60
) 1.181 + 0.060
Pt 1.019 + 0.000

P2 0.001474 = 0.000277
p4 1351 +51.9
5 -129.4 + 501

1 | 1

1.01 1.02 1.03 1.04 1.05 1.06

* Very good signal for this analysis in pp
collisions

p=0.5-0.8 GeV/c



Invariant mass (0-10%

| p_ 08,12}, cos6 [0.0,0.1], Bkg Subtracted |u 64.98/60
g 6703 £ 0.131

Pt 1.019 = 0.000

PD.0008404 +0.0001152

T T T T 1002 = 110.2

p5  88.26 111609

800

600

400

200

t

1 1 1 1 1 1
1 1.011.02 1.03 1.04 1.05 1.06

| p_ [0.8,1.2], cosd [0.1,0.2], Bkg Subtracted Iu 60.21/60
PO 6,897 £0.134
P 1.019 = 0.000

P2 0.001147 +0.000098

408 1204

800 ps

468 +117.3

700
600
500
400
300
200
100

1 1.011.02 1.031.04 1.05 1.06

| p_ 108,12}, cos6 [0.2,0.3], Bkg Subtracted |u 57.65/60
g 6877 £0.133

Pt 1.019 = 0.000

P2.0009418 + 0.0001117

T T T L 2] 1009 = 1198

p5  99.96 111674

1 1.011.02 1.03 1.04 1.05 1.06

| p_ [0.81.2], cost [0.3,0.4], Bkg Subtracted Iu 105.7/60
0 669 013

P 1.019 = 0.000

$20.0009944 + 0.0001055

T T L [ 3845 +118.30

800 p5 47.46 1 11533

1.011.02 1.03 1.04 1.05 1.06

| p_ [0.8,1.2], c0s0 [0.4,0.5], Bkg Subtracted |u 66.14/60
b0 6841 £0.134
Pt 1.019 = 0.000

800

P2 0001119 +0.000100

188 +123.0

173.2 £ 1200

1 1.011.02 1.03 1.04 1.05 1.06

| p_ [08,1.2], cos0 [0.5,0.6], Bkg Subtracted r« 54.64/60
»0 6833 £0.134
p1 1.019 +0.000

P2 0001005 = 0.000112
1 1 T T P4
pS 7216 +120.60

78.29 + 12358

1 1.011.02 1.031.04 1.05 1.06

| p_ 10.8,1.2], cos0 [0.6,07), Bkg Subtracted rc 78.41/60
b0 6555 £ 0.137
Pt 1,019 £ 0,000

P2 0.001068 +0.000123

4319 +128.56
s 40.69 + 125,53

1 1.011.02 1.03 1.04 1.05 1.06

[P, 0821 cos0 10.8,0.5], Bkg Subtracted r st.28/60
w0 6.438 £ 0.139
Pt 102 £0.00

100

P2 0.00119 =0.00012

117.8 £ 1314

s 1209 + 1284

1 1.011.02 1.03 1.04 1.05 1.06

|;zr [0.8,1.2], cos® [0.9,1.0], Bkg Subtracted p 65.14/60
0 5882 £0.134
P 102 £ 000

v 0001344 : 0200077
L] L] T L] P4
700 s

211.2 £ 1319

-207.3 +128.8

600
500
400
300
200
100

-100

1 1.011.02 1.03 1.04 1.05 1.06

7.292/8

| hCostheta_0.8_1.2 I

2 Indt
PO 0001266 + 0.000008

Pt -0.1198 +0.0198

0.44

0.43 +
0.42
0.41
0.4
0.39
0.38 +
(K74 J

0 0.10.20.30.40.50.60.70.80.9 1

| p_ [08,1.2], cos0 [0.7,0.8], Bkg Subtracted r: 60.47/60
»0 6549 +0.138
p1 1.02 +0.00

100

-100

P2 0001206 = 0.000113

T

s 20.23 = 126.40

31.92 +12038

1

1.011.02 1.03 1.04 1.05 1.06

p=0.8-1.2 GeV/c



Invariant mass (0-10%

| p_ [1:2,1.6], cosé [0.0,0.1], Bkg Subtracted l"

1000

800

600

400

PO
Pt

56.34/60
7.953 + 0173

1.019 + 0000

P20.0008691 + 0.0001243

156.7 = 1865

1447 = 1823

1.01 1.02 1.03 1.04 1.05 1.06

Ip' [1.2,1.6], cos0 [0.1,0.2], Bkg Subtracted |«

1000

PO

p1

60.52/60
7.86 £ 0.17

1.019 + 0000

2.0008637 + 0.0001217

174.4 = 185.0

1721 = 180.7

t
1

1

1.01 1.02 1.03 1.04 1.05 1.06

| 2, 112,16}, cos [0.2,0.3], Bkg Subtracted |t

1000

PO

p1

pa

5

70.79/60
7.668 +0.169

1.019 + 0.000

PD.0009427 00001276

4802 + 1788

~466.4 +1745

1 1.011.02 1.03

1.04 1.05 1.06

| p_ [1-21.6], c0s0 [0:3,0.4], Bkg Subtracted Iu

60.98/60

1000

7.853 +0.169
1.019 + 0.000
0.001127 +0.000110
4236 +176.4

4092 +1721

1.011.02 1.03 1.04 1.05 1.06

| p_ [1.2,1.6], cos6 [0.4,0.5], Bkg Subtracted Iav

1000

PO

Pt

55.92/60

7.527 = 0.162

1.019 + 0,000

p2.0007741 + 0.0001277

346.4 1735
3404 1694

1.01 1.02 1.03 1.04 1.05 1.06

Ip' [1.2,1.6], cos0 [0.5,0.6], Bkg Subtracted I«

1000

800

70.42/60

7.603 = 0.154

1.02 +0.00

2.0009284 +0.0000326

pé
[

372 £ 1705
3059 +166.58

1.01 1.02 1.03 1.04 1.05 1.06

Ip' [1.2,1.6], cos6 [0.6,0.7], Bkg Subtracted '«

1000

p4

[

70.76/60

7.587 +0.165

1.02 +0.00

P20.0008359 + 0.0001275

3134 1762
3201 +172.2

1 1.011.02 1.03 1.04 1.05 1.06

| P [1.2,1.6], cos6 [0.8,0.9], Bkg Subtracted Pf

51.57/60
7.022 = 0.167

1.02 +0.00

P2 0.001104 +0.000124

1632 + 174.0
1453 = 1700

1.01 1.02 1.03 1.04 1.05 1.06

Ip' [1.2,1.6], cosb [0.9,1.0], Bkg Subtracted |,,

800

54.42/60
7.092 = 0.167

1.02 +0.00

P2 0.001099 +0.000122

158 +171.4
1404 = 1674

1.01 1.02 1.03 1.04 1.05 1.06

0.52
0.51
0.5
0.49
0.48
0.47
0.46
0.45
0.44
0.43

22 Inf

a274/8

PO 0.001439 + 0.000010

s Pl -0.1474 +0.0221
10
L i b e i il |
(RN T TR TR TR TRANE WOONE TN 1

0 0.10.20.30.40.50.60.70.80.9 1

| p_ [12,1.6], cos0 [0.7,0.8], Bkg Subtracted I«

68.34/60

7.336 £ 0.166
1.02 +0.00
0001085 + 0.000110
199.1 + 1756

2053 +171.6

1

1.01 1.02 1.03 1.04 1.05 1.06

p=1.2-1.6 GeV/c




Invariant mass (0-10%

Ip' [1.6,2.0], cos6 [0.0,0.1], Bkg Subtracted |u

81.36/60

0

pt

T T T T e
800 F ps

6.269 + 0.204

1.019 + 0,000

P2.0009931 + 0.0001754.

492.9 + 2427

4681 + 237.1

600

400

200

—200

1 1.011.02 1.03 1.04 1.05 1.06

|pT [1.6,2.0], cos0 [0.1,0.2], Bkg Subtracted |«

)

Pt

41.33/60
6.405 + 0217

1.02 +0.00

P2 0.001405 = 0.000186
L] 1 1 1 P4

s

430 +2306

3075 +233.9

1 1.011.02 1.03 1.04 1.05 1.06

BT

6.2.0), cos0 [0.2,0.3], Bkg Subtracted

PO

Pt

L) 1 1 1 P4

800 ps

58.58/60
6.598 + 0.203

1.02 +0.00

P2 0.001218 +0.000159

2352 + 2323

2176 + 2266

1 1.011.02 1.03 1.04 1.05 1.06

| p_ [1:6,2.0], cos [0.3,0.4], Bkg Subtracted |« 60.91/60

%0 6.348 = 0.188

Pt 102 £ 000

P20.0008107 + 0.0001749

T T T [ 5986 +2226

800 b 05 5637 £ 2169
600
400
200
0

1 1 1 1 1 1
1 1.011.02 1.031.04 1.05 1.06

| p_ [1:6,2.0], c0s0[0.4,0.5], Bkg Subtracted |«

79.17/60

PO

pt

800 I p5

6.066 + 0.186

1.02 +0.00

P2.0009664 = 0.0001800

570 + 208.2

5404 +202.7

600

400

200

1 1.011.02 1.03 1.04 1.05 1.06

|pT [1.6,2.0], cos6 [0.5,0.6], Bkg Subtracted I«

PO
p1

700 L

94.26 /60

6.113 + 0,182

1.02 +0.00

P2 0.001354 +0.000154

1208 + 194.9

1102 +189.4

100

it
1

1 1.011.02 1.03 1.04 1.05 1.06

A

6,2.0], cos [0.6,0.7], Bkg Subtracted [

800
700
600
500
400
300
200
100

-100

PO
p1

s

55.48/60

5744 + 0,164

1.02 +0.00

P20.0008719 + 0.0001563

2408 + 183.4

2355 +178.0

1 1.011.02 1.03 1.04 1.05 1.06

| P [1.6,2.0], cos® [0.8,0.9], Bkg Subtracted P. 69.51/60
PO 5.601 +0.154
pt 1.02 +0.00
P2 0.001291 + 0.000145

700 [T T T Ll £ -117 = 1647
ps 101.4 41506

600
500
400
300
200
100

1 1.011.02 1.03 1.04 1.05 1.06

|pT [1.6,2.0], cosb [0.9,1.0], Bkg Subtracted I,,

s

79.47/60
5.448 + 0,143

1.02 +0.00

P2 0.001115 +0.000130

123 = 1585

108.9 + 153.7

600
500
400
300
200
100

1 1.011.02 1.03 1.04 1.05 1.06

| hCostheta_1.6_2.0 I

0.44

0.42

0.4

0.38

0.36

0.34

72 /ndf

7.138/8

PO 0.00116 +0.00001

Pl -0.2117 +0.0260

0 0.10.20.30.40.50.60.70.80.9 1

Ip' [1.6,2.0], cos6 [0.7,0.8], Bkg Subtracted Iu 79.48/60
PO 5.536 + 0.160
Pt 1.02 £ 0.00

P2 0.001107 +0.000155

3302 +1735

5 325.2 +1682

100

1 1.011.02 1.031.04 1.05 1.06

p=1.6-2.0GeV/c



Invariant mass (0-10%

lp' [2.0,2.5), cos0 [0.0,0.1], Bkg Subtracted ]n 34.06/60 Ip' [2.0,2.5], cos0 [0.1,0.2], Bkg Subtracted ]u 56.94/60 [ p_ [2.0,25], cos0 [0.2,0.3], Bkg Subtracted ]:v 71.98/60 [ p_ 12:0,25], cos0 [0.3,0.4], Bkg Subtracted l:r 56.63/60
PO 4.919 +0.156 5.174 + 0.160 PO 5.324 + 0171 PO 5.466 + 0.167
p1 1.02 +0.00 1.02 = 0.00 p1 1.019 + 0.000 p1 1.02 +0.00

700 p
600
500
400
300
200
100

P2 0.000777 +0.000194
P4 598.6 + 178.7

p5 5771 £ 1744

700
600
500
400
300
200
100

0.001043 + 0.000185
2715 £ 1763

-248.8 + 1721

P2 0.001262 +0.000117
pa 167 1765

5 1625 + 1724

700
600
500
400
300
200
100

p2 0.001418 + 0.000170
p4 139.4 £ 174.9

s -120.6 + 1707

100

-100

1.011.02 1.03 1.04 1.05 1.06

100

-100

1.011.02 1.03 1.04 1.05 1.06

1 1.011.02 1.03 1.04 1.05 1.06
Ip' [2.0,2.5], cos6 [0.8,0.9], Bkg Subtracted ]u 71.00/60
0 4781 £ 0.157
Pt 1.02 £ 000
P2 0.001352 + 0.000199
T pa 325.1 + 154.4
600 ps 307 +150.1

1.011.02 1.03 1.04 1.05 1.06

lp' [2.0,2.5], cos0 [0.9,1.0], Bkg Subtracted l" 69.6/60

600

4.803 + 0,149
1.02 = 0.00
0.001494 + 0.000160
-33.32 +144.69
30.95 + 140.36

1.011.02 1.03 1.04 1.05 1.06

| hCostheta_2.0_2.5 I

0.37
0.36
0.35
0.34
0.33
0.32
0.31

0.3
0.29

12 /nat 143178

PO 00009736 - 0.0000097

Pt 0.1255 + 0.0299

0 0.10.20.30.40.50.60.70.80.9 1

400
300
200
100

-100

-100 -10 100 Lossal -100
1 1.011.02 1.03 1.04 1.05 1.06 1.01 1.02 1.03 1.04 1.05 1.06 1.01 1.02 1.03 1.04 1.05 1.06 1.01 1.02 1.03 1.04 1.05 1.06
lp' [2.0,2.5), cos0 [0.4,0.5], Bkg Subtracted ]u 64.75/60 Ip' [2.0,2.5), cos0 [0.5,0.6], Bkg Subtracted ]u 76.96 /60 [pY [2.0,2.5], cos0 [0.6,0.7], Bkg Subtracted ];n 50.32/60 [ p_ [2.0,2.5], cos0 [07,0.8], Bkg Subtracted l:r 50.8/60
b0 5.207 £ 0158 5119 £ 0159 0 4.964 0,154 ) 4904 £ 0154
p1 1.02 +0.00 1.02 + 0.00 p1 1.02 £ 0.00 p1 1.02 +0.00
p2 0.001093 + 0.000155 0.001228 + 0.000162 P2 0.001034 +0.000171 P2 0.001194 : 0.000168
700 T P4 2816 + 1745 436.4 + 1721 700 p4 4785 + 169.1 pa 157.9 : 1629
600 ps ~2728 +1703 600 -418.4 +167.9 600 5 -464.3 +164.9 600 s ~152.2 + 1587
500 k

1.011.02 1.03 1.04 1.05 1.06

p=2.0-2.5GeV/c




Invariant mass (0-10%

| p_ [2.53.0], cos [0.0,0.1], Bkg Subtracted I" 63.15/60 Ip' [2.5,3.0], cos0 [0.1,0.2], Bkg Subtracted I" 59.91/60 Ip' [2.5,3.0], cos0 [0.2,0.3], Bkg Subtracted [« 50.47/60 | p_ [25,3.0], cos0 [0.3,0.4], Bkg Subtracted |u 76.28/60
0 3416 2 0.102 B0 2982 : 0,008 B0 2912 2 0008 0 2884 : 0.008
p1 1.02 +0.00 p1 1.019 £ 0.000 p1 1.02 +0.00 p1 1.02 +0.00
P2 0.00125 +0.00018 P20.0009293 + 0.0001932 P20.0009775 + 0.0001855 P20.0006551 = 0.0002704
P4 121.3 £ 100.6 bl bekdd hkd ™ pa 8541 + 98.957 TITTTTTTTITeY P4 1085 + 101.0 P4 135.7 £ 99.9

400 a00F 400
-118.9 + 98.2 PS5 -2.263 +96.635 PS5 ~100.4 + 98.6 3 1257 + 97.5
350 =
300 300
250
200 200
150
100 100
50
0
0
50 1 1 1
1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06

| p_ 12:5,3.0], c0s0 [04,0.5], Bkg Subtracted |u 58.85/60 |pv [2.5,3.0], cos0 [0.5,0.6], Bkg Subtracted I" 46.04/60 |pv [2.5,3.0], cos0 [0.6,0.7], Bkg Subtracted |« 54.21/60 | P [2.53.0, c0s0[0.7,0.8], Bkg Subtracted Iu 63.42/60
PO 2.904 + 0.093 PO 2911 1 0.105 PO 2.783 £ 0.103 PO 2.594 +0.101
pt 1.02 +0.00 p1 1.019 £ 0.000 p1 1.02 +0.00 p1 1.02 +0.00
P20.0007823 + 0.0000600 p2 0.001541 + 0.000188 P2 0.00128 + 0.00020 p2 0.001118 + 0.000210

L] 1 1 1 P4 181.2 £ 101.3 L) 1 1 1 P4 1424 £ 103.9 P4 187 +104.3 350 2] 199.3 + 106.6
400 5 1706 + 989 350 p5 1347 £ 1014 350 -177.9 £ 1019 1923 +104.1

300
250 250
200 200
150 150
100 100
50 50
0 0
f * 50 bt -50
1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.031.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.031.04 1.05 1.06

I [ [2.5,3.0], cos® [0.8,0.9], Bkg Subtracted I,. 60.82/60 Ipv [2.5,3.0], cos® [0.9,1.0], Bkg Subtracted I,, 72.47/60 | hCostheta_2.5_3.0 I 42 Indt 6353/8
PO 2.813 £ 0.104 PO 264 +0.10 0 0.0005526 - 0.0000061
p1 1.019 £ 0.000 p1 1.02 +0.00

ot 01391 = 00344
P2 0.001252 + 0.000206 P2 0.00101 + 0.00023 10“’*
T T T T pa 1721  106.4 T T T T P4 234.4 £ 1058 0.21 { iaiat i ik b bt ke i i |
350 s -169.8 +103.9 350 ps ~227.9 +103.4
02F 1

p=2.5-3.0GeV/c

0.18

0.17

(ORI T TR T WO T WA TR TR TN,
1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06 0 0.10.20.30.40.50.60.70.80.9 1




Invariant mass (0-10%

Ip' [3.0,5.0], cos6 [0.0,0.1], Bkg Subtracted [« 64.88/60 | p_ 3.0,5.0], cos0 [0.1,0.2], Bkg Subtracted |u 57.67/60 Ip' [3.0,5.0], cos6 [0.2,0.3], Bkg Subtracted }u 73.57/60 |pY [3.0,5.0], cos0 [0.3,0.4], Bkg Subtracted |u 66.35/60
50 3504 + 0.09 B0 3398 £ 0.007 B0 3679 2 0098 B0 3635 £ 0.008
p1 1.02 +0.00 p1 1.02 +0.00 p1 1.02 +0.00 p1 1.019 + 0.000

P20.0009771 + 0.0001650

500 AT T T

5 74.8 £ 845

7321 + 8658

1 1.011.02 1.03 1.04 1.05 1.06

p2 0.001095 +0.000171

147.3 + 868

p5 -139.3 + 848

400 b ]

1 1.011.02 1.03 1.04 1.05 1.06

P20.0009949 + 0.0001615

p4 126 + 889

500 I ps

~124.1+ 868

7t
1 1 1 1 1 1
1 1.011.02 1.03 1.04 1.05 1.06

P2 0.001204 + 0.000157

500 T T T T e 1013 88,0

p5 -91.42 +85.88

400 F ]

1 1.011.02 1.03 1.04 1.05 1.06

|,,' [3.0,5.0], cos0 [0.4,0.5], Bkg Subtracted rr 63.09/60 | p_ [3.05.0], cos0[0.5,0.6], Bkg Subtracted I' 63.1/60 Ip' [3.0,5.0], cos0 [0.6,0.7], Bkg Subtracted |u 56.14/60 |pY [3.0,5.0], cos0 [0.7,0.8], Bkg Subtracted I" 56.65/60
PO 3.453 + 0.098 PO 3.439 + 0.097 PO 3.443 + 0.099 PO 3.63 £ 0.10
p1 1.02 +0.00 p1 1.02 +0.00 p1 1.02 +0.00 p1 1.02 +0.00

P2 0.001322 +0.000158

212.4 + 895

PS5 ~199.6 + 87.4

1
1 1.011.02 1.03 1.04 1.05 1.06

P20.0009831 + 0.0001648

500 T T T Lk 7 136.1 £ 904
ps 1304 + 883
400 1

1 1.011.02 1.03 1.04 1.05 1.06

p2 0.001431 + 0.000156

14.06 + 90.07
-7.37 +88.07

1 1 1 1 1 1
1 1.011.02 1.03 1.04 1.05 1.06

[, 051, cos0 108,05}, Bkg Subiracted Ji 54.02/60 [, 50501, cos010.5,1.0], Bkg Subtracted 6734760 | hCostheta_3.0_5.0 I 12 nan ravars
PO 3.486 +0.101 PO 3.416 +0.103 20 00006744 - 00000058
p1 1.02 +0.00 p1 1.02 +0.00

o ootes7 : ooaser
P2 0.001364 + 0.000149 P2 0.001603 + 0.000146 10’3
TprrTTpTTYTYTITYITTYTY 2084+ 967 400 [T 1958 £979 | i b b b e b |
0ok I s mewms| 024F ;

0.235
0.23
0.225
0.22
0.215

Lesasl 1 1 1 N PRI TR TR TN TR T TN PO 1

1 1.011.02 1.03 1.04 1.05 1.06

1 1.011.02 1.03 1.04 1.05 1.06

0 0.10.20.30.40.50.60.70.80.9 1

p2 0.001528 +0.000137
T s
400 pS

96.78 + 93.65

-94.4 £ 916

1 1.011.02 1.03 1.04 1.05 1.06

pr=3.0-5.0 GeV/c



Invariant mass (0-10%

»l [5.0,10.0], cos 6 [0.0,0.1], Bkg Not Subtractin 2001712 l [5.0,10.0], cos 6 [0.1,0.2], Bkg Not Subtracl+ 17.34/12 l [5.0,10.0], cos 0 [0.2,0.3], Bkg Not Sublracl*! 16.77/12 l [5.0,10.0], cos  [0.3,0.4], Bkg Not Subtract* 10.07/12
%0 2652 0,143 %0 2688 £ 0.148 g 2521 £ 0.145 70 2367 20140
Pt 1019 + 0.000 pt 1,02 £ 0.00 Pt 1,02 £ 0.00 Pt 102 +0.00
P2 0.002267 + 0.000270 P2 0.002037 +0.000278 P2 000197 + 0.00038 P2 0.001848 +0.000313
L L] 1 L] P4 648 +925 L L] 1 L] pa 8025 +89.6 L L] L] P4 6257 + 94.1 L L] L] L] Pa -579.5 +93.2
300 F 300 f 300 b
ps 679 903 300 F ps 8305  67.6 ps 663.1 £ 91.9 ps 6149 £ 90.9
250 F 4 250 1
200 F b
150 f 1
d
100 A
g
50 A
. .
1 [P | Basasl 1 Laaaskasssl Raassl 1
1 1.011.021.031.041.05 1.06 1 1.011.021.03 1.04 1.05 1.06 1 1.011.021.031.04 1.05 1.06 1 1.011.021.03 1.04 1.05 1.06
»l [5.0,10.0], cos 6 [0.4,0.5], Bkg Not Sumramin 19.24/12 l [5.0,10.0], cos 6 [0.5,0.6], Bkg Not Suhxram* 2222/12 -l [5.0,10.0], cos 6 [0.6,0.7], Bkg Not Sublracl* 7.522/12 l [5.0,10.0], cos 6 [0.7,0.8], Bkg Not Sublrac!* 15.29/12
0 2455 £ 0.140 0 2451 £ 0138 »0 2331 £ 0138 »0 2,608 £ 0.145
Pt 102 £0.00 Pt 1.02 £0.00 »t 1.02 +0.00 pt 102 £0.00
P2 0.001919 + 0.000332 P2 0.001326 + 0.000285 P2 0.001953 + 0.000302 P2 0.001745 + 0.000257
300 T T L 1) 6207 +91.8 350 T T T T -6304 + 925 T T L I 5853 +93.4 350 T T T L [ 7677 +963
PS5 664.8 + 89.7 P5 662.1 + 90.3 PS5 6206 +91.1 PS5 801.1 +94.1
300 f 250 f r
250 1
250 f 1
200 F 1
200 f 1
150 | b
150 f 1
100 f 1 100 [\
- [ )
50 AL A 4 50 - +
PR P PR | 1 1 TR PP 1 1
1 1.011.021.031.04 1.05 1.06 1 1.011.021.03 1.04 1.05 1.06 1 1.011.021.031.04 1.05 1.06 1 1.011.021.03 1.04 1.051.06
[ 5:0,70.01, 2056 [0.8,0.9], Bikg Not Subtracidat T469/12 50,1001, 0057 109,7.0}, Bkg Not Subtractdy 6756/12 2 /ndf 974978
PO 2.696 + 0.150 PO 2.384 + 0.144 PO 0.000134 = 0000002
p1 1.02 +0.00 pt 1.02 +0.00
1 -001675 +0.05024
P2 0.002593 + 0.000329 P2 0.002243 + 0.000313 1 0—6
T T T | il 23 7282 +934 | T T | il ) -1010 + 100.0 | el el bl el bl b el el |
300 F 300 A 50 b ]
s 7616 912 ps 1046 = 97.8
- - o - i - 5 O 10 O G
—
T ev/c
ol T _ p . .
} |
vy | T
42r 1
40 F L
T T R T T T T

1 1.011.021.031.04 1.05 1.06 1 1.011.021.03 1.04 1.05 1.06 0 0.10.20.30.40.50.60.70.80.9 1



Efficiency x Acceptance

38



Efficiency x Accetance (INEL > 0)

Ratioto 0 <cosf < 1

1 Trrr[frrrrrrrr|rrrr|rrrr[rrrroqrrrrre e e et
: —-®- 0<cosb<0.1 - 0.1<c0s8<0.2 —A 0.2<cos6<0.3 —¥ 0.3 <cosb<0.4 :
0.8 B -5~ 0.4<c0s6<0.5 -@-0.5<cos6<0.6 - 0.6<cos6<0.7 —A— 0.7 <cosb<0.8 |
: —— 0.8 <cosb<0.9 -5 0.9<cosb<1.0 0 <cosb < 1.0 :
06 |— E—
s e =
B 0= |
02 [— ujgm o
L® |
T T N I PR PRI TPEPEEPE TP EPEEPEE B
_l T T T l T T T T I T T 7T T I T T T T I T T T T I TT T T I T T TT I T T7T T I T T T T I T T T I_
1.8 [ -
16 —
C ¢ o
14 - » —
C -y Z
1.2 | -
- -
1 _—%
L O
- _.. -
0.8 — s
m 5
06 =
= -¢- -
0.4 :— . —:
0.2 _I L1l I L1 1 1 I L 1 1 I Ll 1 1l I L1 1 1 I L1 1 1 I L1 1 1 I Ll L 1 I Ll 1L 1 I L1l I-
0 1 2 3 4 5 6 7 8 9 1C

p_(GeV/c)

Efficiency x Accetance (0-5%)

Ratio to 0 < cosf < 1

0.8

0.6

0.4

0.2

1.8
1.6
1.4
1.2

0.8
0.6
0.4
0.2

4 5 6
P, (GeV/c)
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N I e e e B ML N N S i e
: @ 0<cos8<0.1 - 0.1<cosb<0.2 —A— 0.2<cosf<0.3 - 0.3 <cosb <0.4 :
B -5 0.4 <c0s8 < 0.5 —-@- 0.5 <cosb < 0.6 —- 0.6 <cos® <0.7 —A— 0.7 <cos® < 0.8 _
B —— 0.8 <c0s8 < 0.9 -5 0.9 <cos® < 1.0 0 <cosB<1.0 7
- _v\ﬁ + i
B I | e i LR T O o O AL
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Efficiency x Accetance (20-30%)
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Efficiency x Accetance (40-60%)

Ratioto 0 < cosf < 1
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Back-up
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Invariant mass (

0-

[;:7 [0.5,0.8], cos0 [0.0,0.1], Bkg Subtracted l

1003/35
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1000
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ot 1019 + 0.000
p2 0001264 + 0.000213
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13250404 + 58440403

1 1.011.02 1.03 1.04 1.05 1.06
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Invariant mass (0-10%) [-0.5 <eta < ()
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Invariant mass (0-10%) [0 < eta < 0.5

[p' [0.5,0.8], cos® [0.0,0.1], Bkg Subtracted }u 105/35
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[pT [0.5,0.8], cos0 [0.5,0.6], Bkg Subtracted l" 77.87/35
PO 15.98 +1.52
p1 1.019 + 0.000
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pt=0.5-0.8 GeV/c
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Lhhd LAbid LALLE LALL) LELLE LAl

p1 -0.07137 +0.12885

'...I....I....I....l....l....l....I....I....I....
0 0.1 020304 0506 070809 1

*/ ndf 2.412/7
FTTTITTTTTIITTTTTTITTTTY PO 2127011
09F p1 -0.1818 +0.1766
08 F
0.7

06 F

05 F

0,4:- 1 1 1 1 1 1 1 1 |-|:

0 010203040506 070809 1

2/ ndf 1458/7
po 2.095+0.109
R———

11 .- p1 0.05257 +0.20627
1F -
09F -
E Jl_ :

i T
05F 3
04 :T...I....I....I....I....I....I....I....I....I...::

0 0.1 0203040506 070809 1

16
155F
1.55
1.45
14F
135 F
13
125
12F

1.65
16
155 F
15
145
14
135 F
13
125 F
1.2 F

p:=0.8-1.2 GeV/c

#/ ndt 5.03/7

Po 8.332+0.126
A LA L L s

p1 0.1809 +0.0604

0 0.1 0203 040506070809 1

%/ ndf 3.181/7
po 4.127 £0.090

p1 0.2091 +0.0882

0 0.1 0203040506 070809 1

2/ ndf 4.081/7
po 4.216 +0.090
p1 0.1582 +0.0829

0 0.1 0203040506 070809 1

38E

3.6
3.4
3.2

pr=1.2-1.6 GeV/c

»/ ndf 49.03/7
PO 8.595+0.142

o p1 -0.4298 +0.0405

3F 3
28F 3
26 F E
24F + E
22F *‘» 3

2 :...I....I....I....l....l....l....I....I....I..

0 0.1 0203 0.4 05 0.6 0.7 0.8 0.9 1
2/ ndt 18.87/7
po 4.403 £0.102

1.8 F -
16 ]
14 :
: t

p1 -0.5171+0.0508

o -:

10701020304 0506070808 1
22/ ndf 40.41/7
PO 4.177£0.098

om0

1.6 F 3

15F

14

13

12

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

(0-10%) [-0.5 < eta < 0.5]

(0-10%) [-0.5 < eta < 0]

(0-10%) [0 < eta < 0.5]

52

qd-qd ur uosaui-gp jo uonnqrisip XHgso) pajdatLIo)



pr=1.6-2.0 GeV/c p=2.0-2.5 GeV/c p:=2.5-3.0 GeV/c

»/ ndf 5.945/7 # 1 ndf 22.82/7 2/ ndf 4521/7
po 7.009+0.138 po 5.613:0.105 1 po 2.53+0.06
e M L L L eI o | e [T
p1 -0.458 £0.041 26 - p1 0.4426 +0.0827 : p1 0.219 £ 0.089 O
3F ’ = ]
] r ] 0.95 F
A | el = 2
] s ] 09k =
26 22 ] g
ot 0-10 0S5<eta<0.5] g
3 . ; -10%) [-0.5 <eta<0.5] 2
; 18k 08 F
2 s ]
16F ~|~ 0.75 Q
1.8 oF + ] 8
LI T PP FRPPL FRPI FPPPL PR PRPPE PRPH | - 1.4 & 1 [PPPP PP | . 0.7 : [FPPP PRPPL PR PRPPL PRRT PREPE PRP PRRPL PR QD
0 0.1 0203040506 0.70809 1 0 0.1 02 03 04 05 06 0.7 0.8 09 1 0 0.1 0203040506 0.708 09 1 )
2/ ndf 5.85/7 2/ ndf 12.22/7 22/ ndf 5.78/7 M
po 3.383£0.093 po 2.781+0.076 po 1.285+0.038 Q_‘
_..,.,. . | 13 ._...,.........,............. . oo 0.55 [T e 5.
16 | - F L ] -
[ ] ok ; [ ] ~
] 05 - o
11F ! ] g
B - (0-10%) [-0.5<eta<0] &
] =
09 F 3 =]
- 04
08 [ Sb
o7k 035 .
SPL PR PPPRL PR PRPR PRP [PPPPL PR PP L PP PR FPPPL PR PRPPE PPN PRPPE PPPA TP PP, le
0010203040506070809 1 0 0.1 0203040506070809 1 0010203040506070809 1 E
22/ ndf 10.54/7 2/ ndf 22.82/7 x/ ndf 6.511/7 %
PO 35352009 | errprerrprereprerrpreeepeeY PO 2BN00721  prerrrrrprerrprrTITYRYTTYY po 1.241:0.038 [a)
Pl _03932+0.0629 14F e e it 0.4878 £0.1176 os52fF | T e 0.343+0.136 =
0.5 - ; S8
0.48 F =]
10%) [0 < eta < 0.5 =
0.44 f (0' (4 <eta<v. =
042 F 1
04f =~
0.38 =n
0.36 F
0.34 F
E ] 0.32 : ]
0 010203040506 070809 1 O 010203040506070809 1 0 010203040506070809 1
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pr=3.0-5.0 GeV/c

08 F
0.75 -
A
0.65

06F

#/ ndt 10.45/7
PO 1.965+0.034
p1 0.1719 +0.0677

2 ndf 123177
e i b
042 -~
04k 3
038k 3
0.36 f 3
0.34F
0.32 ]
03k
028 ;

0 010203040506070809 1

0.4 e

%/ ndf
PO
p1

0.9641 £0.0230
0.2967 £0.1024

717/7

0.38
036}
0.34
032}

03}
0.28

0.26 F

0 01 0203040506070809 1

pr=5.0-10.0 GeV/c

22/ ndf

0.27
0.26 F
0.25
0.24
0.23F
0.22
021
5
019F

1n.27/7
0.6752+0.0158

0.06009 +0.08777

1
STTTH PEPTY PPTTd PTTTl Prem | FPTTY FYTTE PP YT e

0 01 0203040506070809 1

x’/ndl 0.9634/6
po 0.3245+0.0139
g e b e

014 p1 -0.02136 +0.18879

013 3

AT PTTI P TT T T TTI P T TR PTTTI PP POTTI FOTTE PPTY M.

R Y A S T

#/ ndf 7.995/6

...I....I."'l‘...l ------- o 03088+°°128

0.17 - p1 _0.2526 +0.1615
0.16 f-

015 -

0.14 F E

0.13 E E
0.12
0.1 E

01
0.09 E

0 01 0203040506070809 1

(0-10%) [-0.5 < eta < 0.5]

(0-10%) [-0.5 < eta < 0]

(0-10%) [0 < eta < 0.5]
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Ay as a function of p;

(0-10%) [0 < eta < 0.5]
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B Pb-Pb@5.02 =
N 0-10% =
§+ +_ . ; :
B @ _
e @ o
1 2 3 4 5 6 7 8 9 10
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p:=0.8-1.2 GeV/c

Ip' [0.8,1.2], cos6 [0.0,0.1], Bkg Subtracted ' 632/35 Ip' [0.8,1.2], cos6 [0.1,0.2], Bkg Subtracted | 2032/35 Ip' [0.8,1.2], cos6 [0.2,0.3], Bkg Subtracted ' 1033/35 Ip' [0.8,1.2], cos6 [0.3,0.4], Bkg Subtracted I« 80.57/35
PO 1586 + 4.6 0 160.8 4.9 ) 1629 + 4.9 po 173 £ 4.9
Pl 1.019 + 0,000 p1 1.019 = 0.000 Pl 1.019 = 0.000 p1 1.019 = 0.000
P2 0.0009135 + 0.0001507 P2 0.001333 + 0.000142 P2 0.001237 + 0.000137 p2 0.001381 + 0.000124

L} L] L] P4 25616404 + 11690404

22830404 = 1.1490404

15000

4.0280404 = 1.1750404

38160404 = 11550404

15000

20000 T T T T P4 24940404 + 11820404

23920404 + 11620404

20000

-520.5 +129.0

493.1 +124.7

15000 15000
10000
10000 10000 10000
5000
5000 * * 5000 5000
i1 e g b m
0 f T ° A ok 0 H o
-5000 1 -5000 L 1 L L L L L 1 1 1 1 1
1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.031.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.031.04 1.05 1.06
[P, 08.12], cos0 [0.4,05], Bg Subtracted | 5666135 [, 105121, cos0 105,0.6], Bkg Subtracted | 785135 [P, 08,121, cos0 [0.6,0.7], Bg Subtracted | 7508135 [, 103121, c0s0107,0.8], Bkg Subtracted | 106735
2 oot oooomo w2 ooomso oooorss w2 oootes- ooootes P
0000 30250404 + 12080400 20000 E°T T T T P4 14370504 < 12300404 58850404 + 12490404 20000 T T T T 4 10920408 < 12680404
Pre— T— 20000 b - s + 12080004
15000 15000 7 15000 ]
15000 f b
10000 " E
10000 10000 f ] 10000
5000 5000 ’ 5000 b | 5000
oo i i
! fil 1A T 0 H*i*f
0 i*# X 0 U o by Hi }HHH H b
* Ll P ! it C Y
-5000 lal 1 1 1 1 1 _5i 1 1 1 1 1 -5000 g1 1 1 1 1 1

1 1.011.02 1.03 1.04 1.05 1.06

1 1.011.02 1.03 1.04 1.05 1.06

|pT [0.8,1.2], cos0 [0.8,1.0], Bkg Subtracted | 54.93/35 CosTheta_pT_0.8_1.2 22 Indf 6.234/7
0 3234+ 82 po 1.176  0.013
ot 102 + 000

p2 0.001749 = 0.000116

62436404 + 17920404

35000

6.0480404 + 1.7630404

30000
25000
20000
15000
10000

5000

-5000

1 1.011.02 1.03 1.04 1.05 1.06

Pl 0.01263 +0.03901

042F k

0.41F

04f

0.39

038 f

037 F b

0 0.10.20.30.40.50.60.70.80.9 1

1 1.011.02 1.03 1.04 1.05 1.06

1

1.011.02 1.03 1.04 1.05 1.06
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pr=1.2-1.6 GeV/c

| p_ [12,1.6], cos6 [0.0,01], E-kg Subtracted I 69.6/35 | p_ [12,1.6], cos6 [0.1,02], B-kg Subtracted | 104.3/35 | p_ [12,1.6], c0s6 [0.2,03], E-kg Subtracted I 95.62/35 | p_ [12,1.6], cos6 [0.3,04], B-kg Subtracted | 85.81/35
o 1019 - 0000 2 1019 - 0000 2 1019 - 0000 2 1019 - 0000
P2 0001126+ 0000170 P ooottet 000177 2 0001604 0000163 w2 0.0016 - 0.0002
. i Ll L] 1] T P4 1.439e+05 + 2.398e404 30000 21540405 + 2.357e+04 3.837e405 + 2.291e+04 5.693e+05 + 2.221e404
30000 PR Rrprerer] R ssemas 22w | 30000 st < s
50000 ?
10000 k 10000 40000 k 40000
30000 “\ ] 30000 30000 ; 30000
[]
20000 1"' - " 20000 E 20000 3 20000
L] -~ =
) . vy | ]
10000 N i*{ *}ﬂ* H** i 10000 “*****H y 10000 *i*H i 10000 *{*{i* *
-t L. .
ok - " } i 0 t i o AT ok -+~ -~ {H{H*H{*
*i* 0000 f 5 Hﬂi *
10000 a1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 1 10000 bl 1 1 1 1 1

1 1.011.02 1.03 1.04 1.05 1.06

1 1.011.02 1.03 1.04 1.05 1.06

1 1.011.02 1.03 1.04 1.05 1.06

1 1.011.02 1.03 1.04 1.05 1.06

| p_ [12,1.6], cos6 [0.4,0.5], E-kg Subtvacledl 3564135 | p_ [12,1.6], cos6 [0.5,0.6], B-kg Subtracted | 82.16/35 | p_ [12,1.6], c0s6 [0.6,0.7], E-kg Sub(vacledl 105.1/35 | p_ [12,1.6], cos6 [0.7,08], B-kg Subtracted | 87.25/35
P2 000w73: Oo00tss 2 0000819 0.0002010 P2 00007743 00002410 P2 0.0006584  0.0002510
54290405 + 21470404 T T T TT o sa7ses0s = 20730000 T T T TP czsei0s: 20sei0s T T T TP o 2osmes0s = 1o70er00
50000 el REUUVON | svoos 2o | 35000 o —soms < 2ome | 0000 o _2rsoes s
10000 ) 30000 30000 g
30000 f : 25000 25000 ¢
30000 b HH+ 20000 'H' 20000
20000 f : 15000 BH 15000 f
20000 1 ti
10000 b ] 10000 10000 fh |
10000 ’ 5000 L I
iy . iy 4 b 5000 . T
0 t ) +Hﬂiih ok -:"- *H{HH*HH. 0 i **HH*H ***** ok -~ *f HH*{**HH**H*
1 1 1 1 1 1 t 1 L 1 1 1 1 -5000 1 1 1 1 1 1 -5000 g1 1 1 1 1 1
1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06
IpT [1.2,1.6], cos6 [0.8,1.0], E-kg Subtvactedl 76.04/35 l CosTheta_pT_1.2_1.6 I %2 /ndf 83.44/7
) 1782 110 PO 183440023
I3 1019 2 0000
p1 -0.5147 = 0.0283
P2 oooti2z: ootz
30000 1376405 - 2720008 L i b |
13140405 + 26730104 L
50000 08 —|——|_
0.75
10000 b
0.7
30000 7 0.65
20000 b 0.6
10000 } 0.55
b by
0.5
° i#“* i* **H*i 0.45
10000 g 1 1 1 1 1 : R TR TR TR T T TN 1

1 1.011.02 1.03 1.04 1.05 1.06

0 0.10.20.30.40.50.60.70.80.9 1
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p:=1.6-2.0 GeV/c

| p_ [1.6,2.0], c0s0 [0.0,0.1], Bkg Subtracted | 6069/35 | p_ [1.6,2.0], c0s0[0.1,0.2], Bkg Subtracted | 81.77/35 Ip' [1.6,2.0], cos6 [0.2,0.3], Bkg Subtracted | 107.3/35 Ip' [1.6,2.0], cos6 [0.3,0.4], Bkg Subtracted | 83.98/35
PO 2617 = 139 PO 2467 + 1.9 PO 2756 + 14.7 PO 2525 + 13.7
p1 1.019 + 0.000 p1 1.019 + 0.000 pt 1.019 + 0.000 p1 1.019 + 0.000
P2 0ooista: oooozs2 2 00007147 + o0031ES w2 oooirs2: oooore g2 oooises: ooooerr
1.5348405 + 30400404 T T T T™) o oozresns - 20s0es0s T T T T™ o 200iei0s 2 2007008 31640405 - 26260408
40000 10000 40000
1.4250105 29800104 80670104 - 29080404 1.8860105 - 2970104 ~3.0280105 - 27780404
40000
30000 30000 30000 b
30000 f
2
20000 20000 20000 1
20000 |
10000 f A 10000
4
*{H } | 10000 Fiy |ﬂ { | 10000

SRR

10000 f
1 1 1 1 1 1 10000 bl 1 1 1 1 1 1 1 1 1 10000 bal 1 1 1 1 1
1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06
Ipr [1.6,2.0], cos0 [0.4,0.5], B-kg Sublrac(edlv 59.71/35 I [ [1.6,2.0], coso [0.5,0.6], B-kg Subtracted | 81.75/35 Ip‘ [1.6,2.0], cos6 [0.6,0.7], Bkg Subtracledl 90.06/35 Ip‘ [1.6,2.0], cos0 [0.7,0.8], B-kg Subtracted | 66.32/35
) 2568 112 ) 2504 5 112 »0 276 107 ) 2165+ 89
I 1019 £ 0.000 I3 1019 £ 0.000 2 1019 £ 0.000 I3 1019 + 0.000
250405 : 270404 42200405 = 25110400 51360405 + 23520404 10000 59436405 = 21720404
23448405 = 26270404 40060405 = 24540404 48960405 = 2.3050404 57170405 = 2127408
40000 40000 C 10000 35000
30000
30000 b 30000 o 30000 25000
20000 20000
2 L 2 o 2
0000 20000 “} 15000
10000 H ” 10000 *ﬂ{ 10000 ' 10000
5000
"y " iy g4 |
0 1y H#H*iﬁ ° BT 0 W 0 g
[TPPY PP PRP PR PR | [TPPPL PP PP PR PR | ! [T PR PRP PR PPN | -5000 B otssatanaalonaalanaal t
1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06

p_ 11.6,2.0], cos0 [0.8,1.0], Bkg Subtracted | T644/35

0 3796 = 104

P 1019 + 0.000

P2 0.0009698 * 0.0001279

30000
50000
40000
30000
20000 f
10000 f

10000

L] T L] P4 9.036e+05 + 2.700e+04

PS5 8773405 + 26430404

i

ty

fift o
L

1

1.011.02 1.03 1.04 1.05 1.06

l CosTheta_pT_1.6_2.0 I ¥ /ndf 772177

[ 1.784 + 0.028
p1 —0.4593 + 0.0323

0.75
0.7
0.65
0.6
0.55
0.5

0.45

0.4
0 0.10.20.30.40.50.60.70.80.9 1
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p:=2.0-2.5 GeV/c

| p_ [2.0,2.5], c0s0 [0.0,0.1], Bkg Subtracted | 49.92/35 | p_ [2.0,2.5], c0s0 [0.1,0.2], Bkg Subtracted | 55.61/35 Ip' [2.0,2.5], cos6 [0.2,0.3], Bkg Subtracted |u 69/35 Ip' [2.0,2.5], cos6 [0.3,0.4], Bkg Subtracted | 61.04/35
PO 2127+ 7.3 PO 200.2 + 88 [ 2238 +9.0 PO 197.3 + 92
p1 1.019 + 0.000 P 1.019 + 0,000 p1 1.02 £ 0.00 Pt 1.019 + 0.000
P2 0.0009401 + 0.0000552 P2 0.00103 = 0.00022 p2 0.001234 + 0.000190 P2 0.001186 + 0.000235
26250404 + 21500404 ~1.3640404 = 21630404 T T T T 5135 :216306 30000 g T T T Tr™) o cotoeios = 21540000
P it s | 30000 F e T
7 25000 25000 -
2
; 20000 20000 20000
E 15000 15000 15000
E 10000 10000 10000
. 5000 HH H } [ 5000 5000 ** {h
* rH
r T HH* ; LT ; '
-5000 - 3 _
-5000 1 1 1 1 1 5000 1 1 1 1 1 1 5000 1 1 1 1 1 1
1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06
I [ [2.0,2.5], cos0 [0.4,0.5], B-kg Subtracted I 104.2/35 I [ [2.0,2.5], cos0 [0.5,0.6], B-kg Subtracted .v 50.17/35 I [ [2.0,2.5], cosb [0.6,0.7], Bkg Subtracted I 58.3/35 Ip‘ [2.0,2.5], cos0 [0.7,0.8], B-kg Subtracted | 7153/35
PO 198.1+ 9.5 PO 207.9 + 9.4 PO 2201+ 91 PO 261.5 + 106
P 1.019 + 0.000 pl 1.019 + 0.000 p1 1.02 = 0.00 Pt 1.019 + 0.000
P2 0.001145 + 0.000247 p2 0.001065 + 0.000264 P2 0.001448 + 0.000185 P2 0.002196 + 0.000200
T T *l T™) o oserens s 2130 35000 T T T ™. 5831 + 21063.6 35000 57840404 ¢ 20Blev04 35000 741404+ 2050404
30000 F 5 -9.202e+04 + 2.0960404 p5 -1503 +20699.8 51880404 = 20448404 62876404 = 20148404
30000 30000
30000
25000 k 25000 25000
= 25000
20000 k
20000 20000 20000
15000 < 15000 15000 15000
10000 A L 10000 10000 10000
5000 E 5000 5000 i | H* 5000 *I* *i*
0 H*f 0 0 f it 0 s *H#H*
E _ -5000 _
-5000 5000 1 1 1 1 1 1 1 1 1 |* 5000 1 1 1 1 1 f

1 1.011.02 1.03 1.04 1.05 1.06

1 1.011.02 1.03 1.04 1.05 1.06

l p_ [2.0,25], cos6 [0.8,1.0], Bkg Subtracted | o7arss

70000
30000
50000
10000
30000
20000
10000

10000

Satens - 280008
-
k
k
k
k
*ﬂ
)
b
1
)
- 1L 1L 1L 1L 1L

1 1.011.02 1.03 1.04 1.05 1.06

l CosTheta_pT_2.0_2.5 I %2 /ndf 19.62/7

[ 1.666 + 0.023
p1  0.3658 + 0.0585

45
0 0.10.20.30.40.50.60.70.80.9 1

1 1.011.02 1.03 1.04 1.05 1.06

1 1.011.02 1.03 1.04 1.05 1.06
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p:=2.5-3.0 GeV/c

|pr [2.5,3.0], cos6 [0.0,0.1], Bkg Sublracledlv 79.44/35 | p_ [255,3.0], c0s0 [0.1,0.2], Bkg Subtracted | 5392/35 Ip' [2.5,3.0], cos6 [0.2,0.3], Bkg Subtracledl 76.4/35 | p_ [25,3.0], cos0 [0.3,0.4], Bkg Subtracted | 57.56/35
o 1047 + 50 o 11142 40 ) 113243 o 1009+ 48
P2 0001181 : 0000259 P2 0001091+ 0000051 p2 00007425 0.0002028 B 0001207 oo00tsr
] S ] i [TC1 S oo IR S ) o
12000 } 12000 14000 f 12000
10000 f 10000 12000 f 10000
8000 b 8000 10000 f 8000
8000 f
6000 F iggg 6000 b 6000
4000 4000 F 4000
2000 f | I** { * **I i 2008 i #ﬂ *{Hif 2000 f i H{h * 2000 *m |
ohy Y 000 fih 0 f, o d H'lﬂﬂi |*|
2000 1 * 4000 -2000 f f 2000 it f |
1 1 1 1 1 1 1 1 1 1 1 ~4000 kal 1 1 1 1 1 1 1 1 1 1 1
1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06 1 1.011.02 1.03 1.04 1.05 1.06
Ipr [2.5,3.0], cos0 [0.4,0.5], B-kg Sublrac(edlv 1109/35 I [ [2.5,3.0], cos0 [0.5,0.6], B-kg Subtracted .v 7252/35 Ip‘ [2.5,3.0], cosb [0.6,0.7], Bkg Subtracted |« 59.44/35 Ip‘ [2.5,3.0], cos0 [0.7,0.8], B-kg Subtracted | 1151735
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p:=3.0-5.0 GeV/c

| p_ [3.05.0], c0s0 [0.0,0.1], Bkg Subtracted | 826/35 |pr [3.0,5.0], cos6 [0.1,0.2], Bkg Subtracted l' 58.18/35 | p_ [3.05.0], cos0 [0.2,0.3], Bkg Subtracted |u 80.34/35 Ip' [3.0,5.0], cos6 [0.3,0.4], Bkg Subtracted | 7723135
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p:=5.0-15 GeV/c
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Track selection: (StandardITSTPCTrackCuts2011)

. MinNCrossedRowsTPC (70)
MinRatioCrossedRowsOverFindableClustersTPC (0.8)
MaxChi2PerClusterTPC (4)

AcceptKinkDaughters (KFALSE)

RequireTPCRefit (KTRUE)

RequireITSRefit (KTRUE)

ClusterRequirementITS (ALESDtrackCuts::kSPD, ALiESDtrackCuts::kAny)
MaxDCAToVertexXYPtDep ("0.0105+0.0350/ptA1.17)
MaxDCAToVertexZ (2.0)

10. DCAToVertex2D (kFALSE)

11. RequireSigmaToVertex (KFALSE)

12. MaxChi2PerClusterITS (36)
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