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Motivation

What can we learn from high p; spectra of w, n &K

* In p+p
Parton distribution function of the proton.
Fragmentation functions

Test of pQCD
Strangeness content of the event (K)
Vector-to-pseudoscalar particle ratio (w)

** In Heavy lons collisions:
Nuclear modification factors

An insight at the Chiral Symmetry Restoration (w)
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PHENIX Experiment

BBC (vertex) dz =0.5cm... 2cm

BBC (trigger) €=50%...92%

DC/PC1 (tracking) dp/py~1.0%°p;+ 0.7%
EMC (calorimetric) dE/E ~ 8.1%/vE + 3.0%
EMC (t.o.f.) dt ~ 500 ns

EMC (y-trigger) 0.4GeV... 2.5GeV

PC3 (matching) 2-4 mm

West

o —nly BR =8.90 + 0.25%

PHENIX acceptance : ®  — 70t BR=89.1+0.7%

-0.35<n<0.35 n - nt*n  BR=22.640.4%

2 x 90° for two arms K% — nln® BR =31.1+0.2%

n vy BR =39.4 £ 0.3%

K+ using ToF
K% — m*r BR =69.0 + 0.2%

—
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PHENIX Experiment

BBC (vertex) dz =0.5cm... 2cm

BBC (trigger) €=50%...92%

DC/PC1 (tracking) dp/py~1.0%°p;+ 0.7%
EMC (calorimetric) dE/E ~ 8.1%/vE + 3.0%
EMC (t.o.f.) dt ~ 500 ns

EMC (y-trigger) 0.4GeV... 2.5GeV

PC3 (matching) 2-4 mm

West Side View

® —nly BR =8.90 + 0.25%

PHENIX acceptance : ®  — 70t BR=89.1+0.7%

-0.35 <n <0.35 n - antn BR =22.6 £ 0.4%

2 x 90° for two arms K% — nr? BR =31.110.2%

n vy BR =39.4 £ 0.3%

K+ using ToF
K% — n*n- BR =69.0 + 0.2%
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PHENIX Experiment

PHENIX mc’ _ BBC (vertex)

KS BBC (trigger) €=50%...92%

DC/PC1 (tracking) dp/py~1.0%°p;+ 0.7%
EMC (calorimetric) dE/E ~ 8.1%/vE + 3.0%
EMC (t.o.f.) dt ~ 500 ns

EMC (y-trigger) 0.4GeV... 2.5GeV

PC3 (matching) 2-4 mm

dz = 0.5cm... 2cm

West

o —nly BR = 8.90 + 0.25%

PHENIX acceptance : ®  — 10t BR=89.1+0.7%

-0.35<n <0.35 n - n'nt*nm  BR=22.6+0.4%

2 x 90° for two arms K% — nn? BR =31.110.2%

n -7y BR =39.410.3%

K+ using ToF
Ko — n*n BR =69.0 £ 0.2%
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Phase space density
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Taking phase space into account is absolutely crucial to get the
results right. In PHENIX acceptance difference can reach 40%
e
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Gamma tngger efficiency
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Efficiencies are very different for all decay
modes, but certain similarities can be seen.
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Raw yields
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PHENIX has first measurement of w in p+p, d+Au & Au+Au
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and measurement of K% at high p; in p+p and d+Au
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w - meson specftra
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PHENIX mapped out high p; w in p+p, d+Au & produced a first result in Au+Au

K% is measured in p+p and d+Au
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Result consistency checks
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Result consistency checks

Similar analysis

< Agree >
= FT TN T T
Agree mu 10 'nﬁw! p+p _
L L ; SNy, dsAu b
3 I - " =TT, pep .
n—>vy S0 ®0 0 =TT T, d+AU - PRC75 (2007) 024909

“a 10°1 Y, 1, : =
% ny ‘n, i ? .

(1] -
— fe. =
107} e, =
L t _

- " T (T T T T T T T T T BT T
0% 2 3 6 g 10 12
p; [GeVic]

——~——
PH ENIX Alexander Milov DIS07 Munich Germany Apr,19 2007

13



Result consistency checks

Similar analysis Similar analysis
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n,K / n° ratio
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w/t? ratio
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Nuclear Modification: = ===z
Factor aiEx | we

> dNAdp,
e <|\Icoll> de+p/de

cantrality bins
siaggared by 0,13 GaVie

R I R I WA R I I RN AN RN 7 8 9

[\ - ‘ PHENIX PRELIMINARY, K:-» z°r% Run3, {5y=200GeV, R, |: Pr . GeVic

2 — j ME (©0%20%)  PHENIX'Ry, \&y=280GeV]

B 7 2.0 =

1.5:— m —: 1.5 I E

- 7 1.0 4#!7&7 L gl 3

1: O m : o.sé— : =

0_5:_ 9 2651 wmin.Blas 0

- = [ § 00— xir 1

- ] 20 §l ﬁ)oj;,t;'f .
glococ b b b bococ b b Lo b Lo/ =YY _ L
o 1 2 3 4 5 6 7 8 p,?Ge\Ht;:llo 1_5|;_ [ LJ $L '%{ l I _§
B 4 | <
i 1.0 — $ I: [ L1 '::"I‘IL' E [ _T_) _g
R, for all light mesons are around 1 F Fa® {! ! bl L
Raa for w at high p; is <1, same as other 0.5/ } 1
L [ =

mgsro_ns i I ! L1

PH ENIX  Alexander Milov DISO7 Munich Germany ® Apr,19 2007 ° p.(Gewrefl?



Summary

“* PHENIX measured w,n & K, production in hadronic channels, providing
pioneering and robust measurement for w and K.

< All mesons behave consistently with other mesons in different collision
systems at different energies.

< The baseline measurements (p+p Vs=200GeV) exist in hadronic channels
and are being analyzed in leptonic channel using accumulated data.

¢ Current analysis is in progress and needs improvement on the background
conditions and more data.

¢ In future we plan to finalize w data, reduce K systematic errors to address
/K/p separation. The multi-particle approach can reveal more information
than is currently analyzed.

N
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Mass peak shape
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Backgrounds:
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Mixed event technique takes care
only of uncorrelated combinatorial
background.

Correlated background can be
explained, but cannot be
efficiently eliminated.

We rely on fitting to get the results.
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Result consistency checks

Similar analysis Similar analysis
Agree
N> W—>TUTTT O—>YYY K—=>YYyY
Agree Agree
v Run3 and Run5 data agree
v Minimum Bias and Trigger data agree Kz
n—=ry v ®—3y channel and ®—3xr channel agree
\ n—3=n channel and n—2y channel agree
\ K—4y channel and K—2n channel, ToF agree

In spite of difficulties of the new approach the
method is robust and the results are consistent.
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Correlated background reproduced

1 Peaks at low masses in the channel may

be in part , explained by correlated
background from eta, pi0 Ks ...
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