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- Relativistic Heavy Ion Collider
» 2.4 miles circumference

*'Proton + Proton (polarized)
+2x1032 cm?2 sl

- 500 GeV ~

+ Gold + Gold Species ¥
- 2x10% cm2 gt Hin between’&= .
+ 200 GeV/nucleon T
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4 experiments

] =RHIC

] Plelativistic Heawy lon Collider
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] =RHIC

Identified particle acceptances
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Gold-Gold Luminosity

Relativistic Heawy lon Collider

RHIC Experiment Integrated Luminosity - Geld lon Oparations
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2.Run 1 results

» Selection of results from run 1

» ‘First. Gold-Gold run

» Int. Luminosity ~ 8 ub

* Energy = 130 GeV / nucleon

» > 20 preprints, others in preparation
*~No dimuons, PHENIX not yet equipped

» First results from run-2
» Multiplicities from Brahms & Phobos
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Selection of first results

] Plelativistic Heawy lon Collider

ey dats
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* ~ Energy density
~ Charge multiplicity
- Baryonic transparency

| > - Jet quenching ? :>

- Elliptic flow
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Energy density

==
L=
o

14

1.2

1_

(dE/d n)/N part (GeV)

0.8
0.6 -
0.4

0.2 -

n_l|IIII|IIII|IIII|IIII|IIII

dET/dY)yzO

50 100 150 200 250 300 350

PRL 87, 052301 (2001)

M

pa

rt

» Bjorken
energy density

(2% most central events)

>4 6 GeV/fm?
@ RHIC

2.9 GeV/fm?
@ SPS
+60 %

April 5, 2002

Raphaél Granier de Cassagnac / ALICE dimuon



‘Charged particule density

] Plelativistic Heawy lon Collider

dNch/dn @ n=0 for 56, 130 and 200 GeV (5% most central)

Brahms 200 GeV (nucl-ex/0112001) H—+®—
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Baryonic transparency

Baryonic density - O

Probed through antiparticule/particule ratio
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‘Antiproton/proton

Relativistic Heawy lon Collider
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‘Antiproton/proton vs energy

We should be very close to transparency @ 200 GeV
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] Plelativistic Heawy lon Collider

K*/K seen by Yhrar|
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Initial conditions @ RHIC

Enerqy density
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Transparency

yes

little

no
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First moments @ RHIC

] Plelativistic Heawy lon Collider

* Jet Quenching?

- Partons are expected to
lose energy traversing a

quark gluon plasma

~ Leading particles (high p+)

should be suppressed

hadrons leading
Tf particle
A

PP

q

5 e
i

particle
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Jet Quenching 22?
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Jet Quenching 22?

] Plelativistic Heawy lon Collider

Charged Hadrons

- High pT drop for

o 107
b « RHIC Au-Au 5% central £ :
S .Y oreliminaury Neutral pions
S N { - Charged hadrons
fj: = o PHEMIX (h*+h )2 2 4
S 10 | P’% “Yherar + Consistent-with parton
= I s
il energy loss
&10 2l ". Central (~025 GeV/fm)
Z » Need more study !l!
~10 ¢ B : 3
| W - Test Cronin effect with
T! p+p run
0 | - Measure gluon shadowing
. PRL87,112303 (2001) with p+A
W o2 "3 4 5 6 - Reach higher p+ (RUNZ2)
p, (GeV/c)
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First moments :"elliptic flow

] Plelativistic Heawy lon Collider
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] Plelativistic Heawy lon Collider

Last moment : Hadronisation
> Freeze-out femperature
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IO’rher results...

+* Strangeness enhancement
» Two pion correlations (HBT)

+* Event by event fluctuations

- Nucl-ex/0203015 & 0203014

+. Single electron /.charm production

- Nucl-ex/0202002

«“QOthers ?...

] Plelativistic Heawy lon Collider
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3. PHENIX
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PHENIX muon arms
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‘Advertising...

Phenix France provides the north arm electronics
* LPC-Clermont
Subatech-Nantes™
IPN-Orsay —
LLR-Palaiseau-s
CEA-Saclay = SNeS |
.3 Corean lab. vl Yl
joined phenix | |
in 2000

(* before for
photon physics)
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PHENIX muon arms PHZENIN

+ 2 Trackers = 2x3 stations + 2 Identifiers = 2x5 planes
- T/p rejection ~ 10-4
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‘Muon Acceptance

__v_
PH-<ENIX can make dimuon physics
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. Field & matter 'P|+ "’{Nll)&\"’. “
+~Ar:.CO,:CF, = 50:30:20 |,
Radial field

- Bending vs Phi
- Field integral : 0.8 T.m
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(L ,K)

¥ Position in PHENIE (m)
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IThree ‘rr'ackmg s’rcmons

Oc’rogonalshape

3 Tracking
Stations
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IWi’rhi na station p|+ ’q;Nl|)S"‘jJ;F-

-2 gaps in station 3

* 3 gaps in stations 1 et 2 \

-.1.gap = 2 cathodes * 1 anode

L féathode plane

cathode

Combined Views

Anode plane

» Anode wires (HV)
» Cathode strips (read)
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‘Within a gap

PHEZENING

Track
\

~ Field Wire

Cathode Plane
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Signal

Strip Signal

300
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2 <4 =3 & 10 12 14 14

_4 O 4 channel of strips
Strip #

# of strips/track ~ 2.4

Read Out gap = 1cm Designed for a
Noise/signal <'1'% 100 pm resolution

April 5, 2002 Raphaél Granier de Cassagnac / ALICE dimuon 30



Resolutions PHZENI )&"‘;f ;;
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. Mass resolutions PI+ "{Nllx‘e\“‘. | M

Reconstructed invariant mass spectrum for 1000 JPsi Eventsl
Nent = 209

oo . Constant = 55.83 +5.484

- Simulation Mean =3.096 +0.009579
ol —

B Sigma =0.1113 £0.006338
40— v
30— ‘l

From simulation : |
- ¢ = 80 MeV/c
- Y =110 MeV/c ﬁ}|.Llﬁ--.--
-Y =200 MeV/c 3 ) °
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Physics capabilities

Separate ¢ % p+rw . J/Q oY ;Y b Y
Good enough signal/background.
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4 Run 2 status b

FY'01/02 RHIC Experiment ZDC Counts
0001 hrs 8/17 to 0600 hrs 11/25
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In Phenix

+ 15 weeks in Gold+Gold @ 200 GeV
- Designed Iummosn‘ry achieved (2 weeks)
~ 170 Meven‘rs recorded
- Commissionning the south.arm —_
- First muons seen | >

+ B weeks+in Proton+Proton .
- Luminosity = 0.15 pb™!
- 3.7 Bevents recorded
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In the central arms

PH ENIX

36
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In STAR PHZENINY B
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‘MuTr Illumination PHZENIN LY

Few parts missing

- HV not standing humidity
- Weak cables

Being fixed
for next run

-350

~400
=300 7 _459
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MuTr/Muld Multiplicities PHENDL A

“MuTr clusters “Muld hits/events

Station 1 multiplicity vs. Total BBC charge -
1R Red: Data
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‘Muld backgrounds PH. {N.n&

Number Of Hits Per Gap Data : No Shielding
3 Unexpec’red ~ 35 ®  Simul: No Shielding
ra-‘-es (XZ exp ) = [ | Data : Mo Shielding Masking Panel 1
- ; |_|:j & Simul : Ho Shlelding Masking Panel 1
' IHSTG” Shleld T 30: o Data : Shiekling Masking Panel 1
o o — & Slmul : Shikelding Masking Panel 1
(90% run 2) @ g e
(o] et —
peo B o8
- Complete shield g L
for run 3 = 20—
. :
37 o ' ® ]
[ - .
e m
B . n
l &
II|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

0.5 1 1.5 2 2.5 3 3.5 4 45
MulD Gap

- Update simulation : low angle particles leaking beam pipe
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IWOr'k N progress... PH- ”-ENJX‘N-.

We are analyzing data...

» Tracker alignment
- Fieldoff p+p data

* Look for J/¥ peak in p+p run
- .Estimate efficiencies / acceptance
with-run dependent simulations

Too bad we had p+p at the end
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5. Future plans

Reach a « standard » year of Gold+Gold data

MU ARM Mecss DISTRIBUTICH

10++8 CENTRAL Au—Au EVEMTS
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i |
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Charmonla in Phenix

Rough es’rlma’re

% InTegraTed Iummosu’ry e nb 1% g '\;A5O PHENIX
(36 weeks @ luminosity, df 50%) 3. M}WMW ~5x10°:
_xiAé,cep’ran-_c_:ie =43 %o +45 % - g fﬂﬁv ;
_(South + North arms) i I |
X By~ )= 6% ; | afewl0?
0,2:— B _) J/L')_:

xs NN ()~ 3X1O-6b Oy ——

£ (GJeV/fm’)

(extrapolation, to be measured)

- 'x (197x197) 0-92 .
>
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Bottomia in Phenix
Rough esﬂma‘re

_x Int. lum an1 ,,’

X Accep’rance = 6 %

X B(yauu) 2 lo L8 s j‘ .
X SNN (all Y) 3 X 10 Bh e I
x (197x197) R ‘ ] i
g Y+Y'+Y"
_Also screened.in Cu+Cu
AT

o
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Conc lusions 'Pl+ "{l\“lll)&\"‘ 5“

First results from run 2.@ QM 2002
- Higher p+ reach (jet quenching)
- First glimpse @ muons
Phenix next runs will provide exciting dimuon results

- Gold+Gold @ high luminosity J/¥, V'

- p+p, d+A to set references

- Lighter ions (higher luminosity) for Y, J/¥, V'
And then ALICE will reach another step...
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