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Introduction
Motivations to study W/Z in ALICE
The ALICE muon spectrometer

Why should we study W/Z in ALICE ?

Electroweak probes are produced in initial hard collisions.

@ They are considered as SM benchmarks. They are suggested as
'standard-candles’ for luminosity measurements, and
improvement of detectors knowledge ; nep-ewos9002; hep-exiosiz22

@ They will permit to probe PDFs and

nuclear effects at low Bjorken-x B i e y ’
range. For instance, e s
X ~ (107* —1073) at Q®> ~ mg,, 0 i
—-4.0<n<-25; Iy

@ As they will not interact with the " S
surrounding medium : 02 ﬂ’

o Their yield will allow to check the
validity of the binary scaling ;

e They could be used as a reference 4
for observing QGP induced effects B e T e e e

on other probes, like high pr muon ! £
- A. Tricoli, hep-ex/0511020
suppression.
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Introduction
Motivations to study W/Z in ALICE
The ALICE muon spectrometer

The ALICE Experiment

@ Design goals : measure large multiplicities (up to 8000 charged
particles per unit of rapidity) and intermediate interaction rates

@ Physics aims : study the QGP in heavy ion collisions
TOF
i 2 HMPID DIPOLE MAGNET, |
L3 MAGNET —— :iiif;\
=

‘l A T

H ‘1\‘ - Central barrel :
| T3 Il < 1

\ Muon arm :

g— |
\ I —-40<n<-25

r
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Muon sources
pt distribution at LHC
Production mechanisms

Single muons

Muon sources at LHC

Which are the sources of single muons ?

@ Light mesons decays : 7, K, ...

99.9%

ot == uty,
63.4%

o K222 ufuy s o

@ Charm decays: D, cC mesons

o D° %% ,/+ anything; DT X% 1% anything; DE 2% I£ anything;

@ J/p 222 5-9% wtpT Eur.PhysJ.C8,57399) : ¢ o.0% e anything
@ Beauty decays : B, bb mesons

o Bt ™% | anything; Bt 2% D= anything;

BO* %% PO /B0 anything; B+ 1% J /4 anything; ...

OTZ—S%;,u*,u S PDG: b 227

@ W/ Z decays
o Wt 0% pty, s W= 10.6% noovu;
° ZO?"_M‘; ,U/+N’7.
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Muon sources
pt distribution at LHC
Production mechanisms

Single muons

Muon sources at LHC

Which are the sources of single muons ?

@ Light mesons decays : 7, K, ...

99.9%
ot = uty,

o K+ 4% T
° Charm decays : D, cC mesons

® D° %% 4" anything; D* % I anything; D5 = I anything;

59/o

@ J/p =2 utu~;... Eur.PhysJ.C8,57399) : ¢ 2%, anything
@ Beauty decays : B, bb mesons
o Bt ™% | anything; Bt %% D= anything;
B+ #% pO/p0anything; B 2% J /4 anything; ...
o T 2% whu .. PDG: b 2™ | anything
@ W/ Z decays
10.6% 10.6% —

o WH = ytu, s W™ =25 ™ v
3.4% -
° ZO 4% u+ wo
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Muon sources
pt distribution at LHC
Production mechanisms

Single muons

Muon sources at LHC

Which are the sources of single muons ?

@ Light mesons decays : 7, K, ...

99.9%
ot = uty,

o K+ 4% T
° Charm decays : D, cC mesons

® D° %% 4" anything; D* % I anything; D5 = I anything;

59/o

@ J/p =2 utu~;... Eur.PhysJ.C8,57399) : ¢ 2%, anything
@ Beauty decays B, bb mesons
o Bt ™% | anything; Bt %% D= anything;
B+ #% pO/p0anything; B 2% J /4 anything; ...
o T 2% whu .. PDG: b 2™ | anything
@ W/ Z decays
10.6% 10.6% —

o WH = ytu, s W™ =25 ™ v
3.4% -
0 Z9Z8 it L.

= Muons from W/ Z decays have a hight pr, pr ~ my 2 /2
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Muon sources
p distribution at LHC
Production mechanisms

Single muons

Single muon pt distribution at LHC

——all processes

open charm

9
10 opeh beauty

@ Light meson decays populate
the low pr region
Atpr ~ 2 GeVic, N,(c,b) > N, (decay$
@ Open charm and beauty
decays spread over a wide pr
domain
For pr > 4 GeV/c, N, (b) > N, (c)

7
10

10°

dN/dp, (GeV™)

10°

| I

|
0 5 10 15 20

P, (GeVi/c)

ALICE Physics Performance Report Il (to be
published in J.Phys.G : Single muons in 5% CC
PbPb coll. for nominal conditions in the

spectrometer.

hep-ex/0505021 : PbPb nominal conditions definedas: £ =5 - 1032 cm—
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Muon sources
p distribution at LHC
Production mechanisms

Single muons

Single muon pt distribution at LHC

T B 3
TR MB PbPb @ 5.5 TeV @ Light meson decays populate
O 10E " .
SUE the low pr region
F10°E P =

g ik - %%:uw:_' At pr ~ 2 GeV/c, N, (c,b) > N, (decay$
z°F S
© g 7 @ Open charm and beauty

T g N decays spread over a wide pt

102 s ; 3 .

wf R domain

1k e ‘:?mﬁ%ﬁwwﬁmﬁ For pr > 4 GeVi/c, N,,(b) > N,,(c)

0260 30 40 80 60 70 80
P, (Gevic) @ W muonic decays dominate

the high pt region

Single muons in MB PbPb coll. for nominal For pr > 30 GeVic, N,y (W) > N,.(b)

conditions in the spectrometer.

High pr muons can be measured in a nominal LHC run.
Binary scaling has been considered to extrapolate W/Z boson cross-section to number

of muons (centrality dependent), as expected for electroweak probes. .
hep-ex/0505021 : PbPb nominal conditions definedas: £ =5 - 1032 cm—2
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Muon sources
pt distribution at LHC
Production mechanisms

Single muons

Production mechanisms

Open charm & be

@ LO processes :
- Gluon fusion,
99— QQ
- gg annihilation
a9 —QQ
@ HO processes :
- gluon splitting,
- flavor excitation,
- gluon radiation.
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Muon sources
pt distribution at LHC
Production mechanisms

Single muons

Production mechanisms

Open charm & beauty W / Z bosons

@ LO processes : @ LO processes :
- Gluon fusion, - g@ annihilation
99—QQ qq’ -W*;  q§—2Z
- qq annihilation @ HO processes :
qa’—QQ - initial/final state radiation
@ HO processes : qg—Wq’
- gluon splitting, qq’'—Wg
- flavor excitation, qq’ — W~y
- gluon radiation. qv—>Wgd'
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Single muons

Production mechanisms

Open charm & beauty W / Z bosons

@ LO processes :
- Gluon fusion,
99— QQ
- gg annihilation
a9 —QQ
@ HO processes :
- gluon splitting,
- flavor excitation,
- gluon radiation.

Muon sources
pt distribution at LHC
Production mechanisms

@ LO processes :
- g@ annihilation

qq —W=;

@ HO processes :

aq—Z2

- initial/final state radiation

ag—Wq'
aq’'—Wg
qq’'— W~y
ay—Wq’

= Open charm and beauty are mainly produced by gluon-gluon
interactions and W/Z'’s by quark-antiquark scattering.

— While open charm and beauty are influenced by gluon parton
distribution functions (PDFs), W/Z are by quark’s.

Z. Conesa del Valle
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Estimated muon statistics
Detecto
Novel Sig

Estimated muon yields from W decays

pp @ 14 TeV PbPb @ 5.5 TeV
- opp X BR,, 2 20.9 nb - 0NN X BRu X Cspad ~ 6.56 nb

Frixione, Mangano : hep-ph/0405130 Vogt : Phys.Rev.C64,044901

Pbp @ 8.8 TeV pPb @ 8.8 TeV
- ofn X BR,, X Cshag ~ 11.3 nb - opn X BRyy X Cshag ~ 11.3 nb
MS Acc. defined as muon spectrometer acceptance. .

hep-ex/0505021 : pp (PbPb) [pPb] nominal conditions as : £ = 3 - 1037 - 1032) [1035] cm—2

Z. Conesa del Valle Sondes électrofaibles dans le spectrométre a muons 8/ 15



Estimated muon statistics
Dete: nse function

pp @ 14 TeV

- opp X BR,, 2 20.9 nb - 0NN X BR,u X Cspad ~ 6.56 nb
- MS Acceptance : - MS Acceptance :
—-40<n<-25 —-40<n<-25
= ~ 14 % Acc = ~ 10 % Acc

Frixione, Mangano : hep-ph/0405130
Pbp @ 8.8 TeV

- o X BR,w X Cshag =~ 11.3 nb -

- MS Acceptance :
—45<n< =30
= ~ 7 % Acc

Vogt : Phys.Rev.C64,044901

pPb @ 8.8 TeV

oMn X BR,u X Cshag = 11.3 nb
- MS Acceptance :
-35<n<-20

= ~ 17 % Acc

MS Acc. defined as muon spectrometer acceptance.

hep-ex/0505021 : pp (PbPb) [pPb] nominal conditions as : £ = 3 - 1037 - 1032) [1035] cm—2
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Estimated muon statistics
nse function

Estimated muon yields from W decays

pp @ 14 TeV PbPb @ 5.5 TeV
- opp X BR,, 2 20.9 nb - 0NN X BR, X Cspad ~ 6.56 nb
- MS Acceptance : - MS Acceptance :
—-40<n<-25 —-40<n<-25
= ~ 14 % Acc = ~ 10 % Acc
—> N, =~ 88000 in the MS Acc. —> N, =~ 14400 in the MS Acc.
Frixione, Mangano : hep-ph/0405130 Vogt : Phys.Rev.C64,044901
Pbp @ 8.8 TeV pPb @ 8.8 TeV
- ofn X BR,, X Cshag ~ 11.3 nb - opn X BRyy X Cshag ~ 11.3 nb
- MS Acceptance : - MS Acceptance :
—45<n< =30 -35<n<-20
= ~ 7 % Acc = ~ 17 % Acc
—> N, =~ 18000 in the MS Acc. —> N, =~ 41000 in the MS Acc.

MS Acc. defined as muon spectrometer acceptance.

hep-ex/0505021 : pp (PbPb) [pPb] nominal conditions as : £ = 3 - 1037 - 1032) [1035] cm—2
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Estimated muon statistics
Det response function
Novel Signatures

Muon spectrometer response function

@ The muon spectrometer will be able to reconstruct muons up to
1 TeV momenta.

@ Single muon reconstruction efficiency in the muon spectrometer
has been evaluated to be about 97% in pp collisions, and about
95% in most central PbPb collisions for pr (5,60) GeV/c.

Single Muon Reconstruction Efficiency Single Muon & HijingCent1 Reconstruction Efficiency

iy

T

i ¥ G L s X
L il

PO 0.9683+0.0026

P L
AL
L

2
T

PO 09542:0.0042

Reconstruction Efficiency
g
T
Reconstruction Efficiency
T

as|

2
T

g

L I I I |
] 30

W w0

W% s 10 w0 w0 70 s
Transverse momenta, p; (GeV/c) Transverse momenta, p, (GeV/c)
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Estimated muon statistics
Det response function
Novel Signatures

Muon spectrometer response function

@ The muon spectrometer will be able to reconstruct muons up to
1 TeV momenta.

@ Single muon reconstruction efficiency in the muon spectrometer
has been evaluated to be about 97% in pp collisions, and about
95% in most central PbPb collisions for pr (5,60) GeV/c.

c 7 —T; 1w
X o 10
5 PP @ 14 TeV 3 MB PbPb @ 5.5 TeV
"'_ Al o1 YA
N " G 2 ot
= o Wpt % W
£ Zu 1 Zy
1 Trvves,
: e, 3
.
T
1 i L L P P A i A G S
10 20 30 80 20 30 40 50 60 70 80
P, (GeVic) p, (GeVic)
= W bosons can be studied in the muon spectrometer via the

single muon pr distribution.
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Det 0
Novel Sig|

W bosons

Muon charge asymmetry

W production asymmetry

W'’s are mainly produced by qq annihilation. By charge conservation we
observe :

Run pp PbPb pPb

@ W+ is produced by : ud, c§, ... N valence
[ u quarks [ 2x2 2 X (2Z + N) 2+ (2Z+N) |

o W— iSpl’OdUCEd by:dﬁlsé’ [ d quarks [ 2x1 2 X (Z +2N) 1+ (Z+2N) |

H
T

g
g

W orgsetepstlon, s

g
g

8
T

g
5

g
g

(dolly/dy)xBR, (pb)
(do}y,/dy) xBR, x Cyy (Pb)
8 8
T
s
o 4
*
(dol,/dy) xBR, x C,., (Pb)
H H
=
*

CIE I
8

pp @ 14 TeV K - . PbPb@55TeV " pPb@88TeV .-

4l PO g
- 3

| 3

LI — ER

Rapidity (y) Rapidity (y) Rapidity (y)
Ny+ > Ny — Ny+ < Ny Ny+ > Ny —
Atmost: Ny = 2 - Ng Ng = 532N Nu = 1.15Ny
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Det 0
Novel Sig|

W bosons

Muon charge asymmetry

W production asymmetry

W'’s are mainly produced by qq annihilation. By charge conservation we
observe :

Run pp PbPb pPb

@ W+ is produced by : ud, c§, ... N valence
[ u quarks [ 2x2 2 X (2Z + N) 2+ (2Z+N) |

o W— iSpl’OdUCEd by:dﬁlsé’ [ d quarks [ 2x1 2 X (Z +2N) 1+ (Z+2N) |

H
T

g
g

W orgsetepstlon, s

g
g
H
T

g
5

g
g

(dolly/dy)xBR, (pb)
(dol,/dy ) xBR, x Cyy (Pb)
8 8
T
s
o 4
*
(dol,/dy) xBR, x C,., (Pb)
H H
=
*
*

CIE I
8

pp @ 14 TeV "L - . PbPb@55TeV " pPb@88TeV .-

4l PO g
- 3

|

oty oty ;
Rapidity (y) Rapidity (y) Rapidity (y)
Ny + > Ny — Ny+ < Ny — N+ > Ny —

Ny = Z4+2N
Atmost: Ny = 2 - Ng Ng = 5728 Nu = 1.15Ny

— Collision isospin (Ny # Ng) introduces a charge asymmetry on W
production. &
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o
Novel Signatures

Muon charge asymmetry

Produced muon charge asymmetry

What about muon from W decays rapidity distribution ?

We should bear in mind that in addition to W production charge asymmetry,
parity violation affects muon from W decays rapidity distributions.

pPb coll. Pbp coll.
3 I 3" i ; i
ol Joeo °° & Wb I e °% !
?um* o W o :jm, g.n
T o X s i
Fol- e S . g . b
00— " = aof- - N Y
) " iz - Lz i's
w 8wl o - 3
w - s oo | e Pl
100~ * o ' o - : H -
oo pp @ 14 TeV B> ie PbPb @ 5.5 TeV S pPb @88TeV : ..
T e S S T B e e ot e T e SRR
Rapidity (y) Rapidity (y) Rapidity (y)

In the MS Acc. : Nu™ > Np™

Npt < Np~
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o
Novel Signatures

Muon charge asymmetry

Produced muon charge asymmetry

What about muon from W decays rapidity distribution ?

We should bear in mind that in addition to W production charge asymmetry,
parity violation affects muon from W decays rapidity distributions.

R
Rapidity (y)

pPb coll. Pbp coll.
. - . - e —— ——
L. “oate, | iea0 "% . r ) e |
T S B . 1. :
5 ¢ i ¢ .
igamk e ;; - D ‘—; sl H
. Saf e s "
‘z - 1z "o
= £ ¥ 3
= “~ " PbPb@5.5TeV -, . pPb@88TeV “..

g
Rapidity (y)

In the MS Acc. : Nu™ > Np™ Np™ < Np~™ Np™ < Np™

— We can observe the muon charge asymmetry in the muon spectrometer.
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W bosons

Muon charge asymmetry

Reconstructed muon charge asymmetry

How muon charge asymmetry as a function of pr will look like ?

!
pp @ 14 TeV \‘
— aeoeas] } } H
P >40 GeVic l
LR
15] o 01t
st
L R ] 70
p, (GeVic)
[ pT range [ Nut /N~ (year— 1) ]

(15,20) Gevic
(35,45) GeVic

1.03 £ 0.01 (sta)

|

158 + 0.02 (stat)

Novel Signatures

~2
dg | PbPb@55TeV
N 40<y<25 :
- p>4.0GeVic l il
'jg=%'| s p,>1.0GeVic T H
| . ﬁ‘ﬂ}! ih
# ‘m" s Hi} J‘ | L[ H
05 i i
L R I I R (R
p, (GeVic)
prrange | Nut/Nu~ (year—1) |

l

(15,20) Gevic
(35,45) GeVic

|

0.89 £ 0.01 (stah)
0,61 + 0,02 (stat)

|
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W bosons © .
Novel Signatures

Muon charge asymmetry

Reconstructed muon charge asymmetry

o I .
¢t pp@14Tev | g PbPb @ 5.5 TeV
= sk il 1 = o pr— e
;i\ i3 40<n<-25 H ;l‘ p>4.0GeVic l i
}SA a 3 P >40 GeVic l 32 ays p,>1.0GeVrc
Bas [P, > 10 Gevic| # it >z &A H\ ‘ {
i3 ’ WM M‘+ * 1 it S u‘w ‘}\
b SR L
i e K al
asf-
L I N S I R L R I I R (R
p, (GeVic) p, (GeVic)
[ py _range [ Nut /N~ (year— 1) ] [ prrange [ Nut/Nu~ ear—D) |
(15,20) GeVic 1.03 £ 0.01 (stat) (15,20) GeVic 0.89 £ 0.01 (stat)
(35,45) GeV/c 1.58 &+ 0.02 (stat) (35,45) GeV/c 0.61 4 0.02 (stat)

= At high pt muon charge asymmetry can be used to recognize
W'’s production.

=—> Muon charge asymmetry varies with the colliding system. &
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Es muon
D
Novel Signatures

W bosons

Sensitivity to high pr muon suppression

dN, /dp, (GeV'c)

What can single muon spectra tell us about high pr p* suppression ?

1075

e
%
10

Reconstructed (MB PbPb @ 5.5 TeV)

~AIE

= Beauty it
Charm u*

. Wy
Zp

T

70 80
p, (GeVic)

@ Low pr region is dominated by beauty
and charm decays.

W/Z decays govern the high pr domain.

@ W/Z bosons are electroweak probes
produced in initial hard collisions.

W/ Z decays

Initial state effects

quark shadowing

Final state effects

nothing

py domain [GeVic]

(30,40)
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Es muon
D
Novel Signatures

W bosons

Sensitivity to high pr muon suppression

What can single muon spectra tell us about high pr p* suppression ?

u* Reconstructed (MB PbPb @ 5.5 TeV)

WW @ Low pr region is dominated by beauty
and charm decays.

W/Z decays govern the high pr domain.

100

1075

dN, /dp, (GeV'c)

@ W/Z bosons are electroweak probes

. g e produced in initial hard collisions.
10 2 0 El 50 70 80
p, (GeVic)
W/ Z decays
Initial state effects quark shadowing
Final state effects nothing
py domain [GeVic] (30,40)

We can define S as a high pt muon suppression sensitivity parameter, and
any deviation to theoretical calculations should point to medium induced

effects,
S = NE’;ZO ~ 4.7 in absence of quenching for PbPb collisions .
30—40
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Z bosons

Outlook : Z bosons preliminary studies

pp @ 14 TeV

- 0pp X BR,+,- ~1.9nb
- MS Acceptance = ~ 4.5 % Acc
—> =~ 2500 pairs in the MS Acc.

Cooper-Sarkar : hep-ex/0512228

PbPb @ 5.5 TeV

- ofin X BR,+,— X Cshag ~ 0.62 nb
- MS Acceptance = ~ 1.7 % Acc
—> = 230 pairs in the MS Acc.

Vogt : Phys.Rev.C64,044901
ArAr @ 6.3 TeV
- ofin X BR,+,— X Cshag ~ 0.76 nb
- MS Acceptance : = ~ 2.3 % Acc
—> =~ 2400 pairs in the MS Acc.

Z. Conesa del Valle

N. Blusseau, Master student

)

> 3500

3000

2500

(doZ,/dy) (AU

2000
1500
1000
500
P
4 6
Rapidity (y)

pp @ 14 TeV
— Z bosons can be studied in

the muon spectrometer in pp
and ArAr collisions.

hep-ex/0505021 : pp (PbPb) [ArAr] nominal conditions defined as :

£ =3-10% (5. 1032) (1035 cm—2
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Summary

Summary

@ W bosons can be observed in the ALICE muon spectrometer via
the single muon pr distribution.
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Summary

Summary

@ W bosons can be observed in the ALICE muon spectrometer via
the single muon pr distribution.

@ Z bosons can also be studied in the spectrometer in pp and ArAr
collisions via invariant mass analyis.
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Summary

Summary

@ W bosons can be observed in the ALICE muon spectrometer via
the single muon pr distribution.

@ Z bosons can also be studied in the spectrometer in pp and ArAr
collisions via invariant mass analyis.

@ W/Z are considered as 'standard-candles’ for luminosity
measurements and improvement of the detectors knowledge.
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Summary

Summary

@ W bosons can be observed in the ALICE muon spectrometer via
the single muon pr distribution.

@ Z bosons can also be studied in the spectrometer in pp and ArAr
collisions via invariant mass analyis.

@ W/Z are considered as 'standard-candles’ for luminosity
measurements and improvement of the detectors knowledge.

@ They will allow to probe PDFs and nuclear modification effects at
Q*~mg, , , —4.0 <7< -2.5, akinematic domain not
explored by ATLAS/CMS.
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Summary

@ W bosons can be observed in the ALICE muon spectrometer via
the single muon pr distribution.

@ Z bosons can also be studied in the spectrometer in pp and ArAr
collisions via invariant mass analyis.

@ W/Z are considered as 'standard-candles’ for luminosity
measurements and improvement of the detectors knowledge.

@ They will allow to probe PDFs and nuclear modification effects at
Q*~mg, , , —4.0 <7< -2.5, akinematic domain not
explored by ATLAS/CMS.

@ Muon charge asymmetry is a reliable signature of W production.
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Summary

Summary

@ W bosons can be observed in the ALICE muon spectrometer via
the single muon pr distribution.

@ Z bosons can also be studied in the spectrometer in pp and ArAr
collisions via invariant mass analyis.

@ W/Z are considered as 'standard-candles’ for luminosity
measurements and improvement of the detectors knowledge.

@ They will allow to probe PDFs and nuclear modification effects at
Q*~mg, , , —4.0 <7< -2.5, akinematic domain not
explored by ATLAS/CMS.

@ Muon charge asymmetry is a reliable signature of W production.

@ Single muons from W/Z decays can be used as a reference to
study medium induced effects (high pr muon suppression).
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Summary

Summary

W bosons can be observed in the ALICE muon spectrometer via
the single muon pr distribution.

Z bosons can also be studied in the spectrometer in pp and ArAr
collisions via invariant mass analyis.

W/Z are considered as 'standard-candles’ for luminosity
measurements and improvement of the detectors knowledge.

They will allow to probe PDFs and nuclear modification effects at
Q*~mg, , , —4.0 <7< -2.5, akinematic domain not
explored by ATLAS/CMS.

Muon charge asymmetry is a reliable signature of W production.

Single muons from W/Z decays can be used as a reference to
study medium induced effects (high pr muon suppression).

But .. .systematic uncertainties on these estimations have not been
evaluated.
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ALICE runing conditions
c muon p distribution

Back Slides

LHC Experiments and running conditions at point 2

LHC at CERN
Run . ) .
parameter pp Runl pp nominal ~ PbPb nominal pPb nominal
(end 07) (08) (end 08) (first 10-years)
/Snn [TeV] 14 14 5.5 8.8
< L£>[cm %77 10%° 3.10% 5.10% 10%°
Rate [s~1] 57107 2-10° 8.10° -
Runtime [s] 6-10° 107 10° 108 .
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ALICE runing conditions
Generated muon py distribution
Back Slides Polarization

Muon generated pr distribution in 47

T
2 pp @ 14 TeV PbPb @ 5.5 TeV
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Back Slides Polarization

Plain explanation of polarization effect on ;= shapes |

b
»

For p* production

We could expect muons to be most probably produced in the valence quark movement direction
(P conservation). let's see...

a) Case "J,= -1": b) Case “J, = +1":

- *

+ b Right ha i
mphnmnuqu/ u K \Dluhlluurjer_.

q (valence) ﬂ_l (sea) ; (sea) g (valence)
> 0 <« > [ ] <
w* w* O g
— Z Axis — Z Axis

Due tototal angular momentum conservation (J), it does not seem very probable to create pt in
this direction ﬁhlgh—_lap|d|_ty). ‘ ) ‘
So, their angular orientation should be given by “conservation laws compromise”.

Then, p* are most probably produced at mid-rapidity!
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ALICE runing conditions
Generated muon pr distribution
Back Slides Polarization

Plain explanation of polarization effect on ;* shapes Il

» For p production

As for the p* case, we could expect muons to be most probably produced in the
valence quark movement direction (P conservation). Let’s see.’.

a)Case "), =-1":

4
Leﬁhaﬂued/ w
q (valence) E (sea)
r @ <
W
Z Axis

In this case, there's no “opposition” between P and J conservation laws.
High rapidity production seems to be really plausible!

Then, p-could be produced at high-rapidity! .
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