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TETRREFZR =D activity

e NFOHH hadronic physics

- B+, M pi, K etc.
e3or H{HDV #+—7 : BACIAD Dk

- Why and how 7
e RHIC/PHENIX at BNL(in USA)
e KEK-PS

e CCJ (computing center in Japan) since 1999
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e Eventt &

- AT B TR WVEEDLK UMNAL
- 1= SADCPUICSY blTTHFHERDBE T AL
- fcf2 U datadER#+ZEET /DBserver &£ DBEHN—A

(CEFR LMD
e Datazm/fileH K&

- 220TB/13 5 file (PHENIX Run4(2004))

e 300KB/event —> 700M event
- JobM & K&
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phenix rawdata size
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phenix run4 rawdata amount
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* E325 at KEK-PS

— vector meson
measurement

- using electron §

pailr

&
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* raw data

- channel
mapp i ng »o00

- detector hit
Information gu0
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* raw data

e calibration
- tracker hit

position

- pulse hight-

energy
relation

EMCal
- etc.
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e raw data
e calibration

e track/event %
reconstructiol

1000

S0040

— momentum

- Particle ID 0

e blue:electrol

e red : other 1900
- invariant

mass of N

eletron pair
30040

14

i

-

|IIII|IIII|II!__L-|-.L__I_II|IIII|IIII|III

i
||||||||||||||||||||||||||||||||||||

—100n 3| 1000 2000 2000 4000 SN00 B0



15

raw data
cal ibration

event
reconstructio
n

mass spectra

- ee invariant
mass

— accuml ate
events
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raw data
cal ibration

event
reconstructior

mass spectra
- fitting
— number

—efficiency
correction

Physics:
— cross section
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event reconstruction in RHIC exp.

* PHENIX and STAR exp. reconstructed event
- 300K channel, 300KB/event, 200TB/yr
- (3.5K ch, 2KB/ev, 1.3TB/yr at KEK-PS E325)
e~ 5 sec/event @ Pentiuml|| 1GHz
— 74500 CPU days for 77M event(T18TB) (Run2

AuAu v3 : 200145 — ¥ E48) RIKEN symposium, 05Mar 15, S. Yokkaichi
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RSCC/CCJDEHE(1)

* CCJ :332 CPU + RSCC pc2c 256 CPU

- Power 1% 3 f%ic,

CCJ total CPU power(050315)
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RSCC/CCJ M3 #E(z)

e PHENIX software IR:

PRIy =

- 0S (Linux RH80->SL3)
-NFS : 5471 JOGB
- DB server (PostgreSQL)

- 30TB raid
- HPSS

e Batch queueing system

- NQS -> LSF

— Job
e 27 3] x 1000 ~

10000 job

e User level Analysis / MC
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RSCC/CCJ usage
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* 4°6H

—hhon—F
~200TB pp data

- 5TB/day ( = 60MB/sec) x 40 days

— Network Ci& 5T
e 1Gbps :
e 1TB/day TI10TBL 5\ 0 FE&EEI1LH 5 (bbftp)

RIKEN-BNL

e 5 Z bt (GridFTP, 7-800Mbps="100MB/sec)
e 200TBDYLIEE (event BBHERK)
- CCJ (200CPU + 1/0 50MB/sec) : 72days
- RSCC + 1/0 100MB/sec : 30days
e CCJ

- 4 —/\ (NFS,etc) RDEH
- dataliz

Ik
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—hh o 5FEH

e F—AE(FIEAB—FH
- 1PB /year from PHENIX ?

- LHC(CERN) : 1PB/year at 2007

N,

e networks> — 4 #51%
- 5-10Gbps  1GB/sec = 86TB/day
o |/0DNE

=125 7517 1PB/70days = 160 MB/sec
- ZNETEBIRITHPSSTWLWT S, LAL.

e BFfE]ZCPUL 1:1THhITH D & 320 MB/sec

. 10:1 1.6 GB/sec

(CPU+disk) farm using GRID

RIKEN symposium, 05Mar 15, S. Yokkaichi




25

Back up
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- o 8-
_ =
only pol. proton collider can
measure the gluon spin AG PR1.93(04)202002
e result of pi0 asymmetry <°T

(from 2003 data) o | rsvomad
- large negative value is not | fffgfffffj;;::
explained usual pQCD theory I B

- contribution of gluon |.s_—> { i
very small ?7?

— data accumulation should be
done in 2005- run ! O

0 1 2 3 4 5 6
p; {GeV/c)
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Chiral symmetry restoration In
nuclear matter
e vacuum structure in QCD

— chiral symmetry is
dynamical ly broken

eorigin of (constituent)

quark and hadron mass

- meson modification in hot !
and/or dense matter o

e ee decay of vector mesons -
(p,w,® in nuclei at

12GeV p1+C/Cu reaction at
KEK

- p/w meson modification is

Mass{GeV,/c™)
27 Obse r Ved RIKEN symposium, 05Mar 15, S. Yokkaichi




Suppression of High Pt particle

—-Jet quenching in Quark Gluon Plasma-
e Prediction : Jet is

suppressed in QGP

— parton energy loss in
matter

* pion production cross

28

section (normarized by pp
data) in sy, =200GeV

— AutAu : suppressed in
high Pt, iIn
comparison with d+Au

— central ity dep
also supports QGP
picture
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Data flow in accel. Exp.-onl ine-

Digitize Event Build Recording
PHENIX Detectopz _ _N 01010101
PC3 Cen
ey Mo T ADC/TDC PC/WS PC/WS _@
| o el
! : : —©
PC1
West \\\Trgger/ / ~100MB/sec
P
circuit/FPGA/PC o
[ —1 Monitoring
e Detector :

Energy, position, timing etc. of particles
from reaction point

- 300K channel @ PHENIX
e Event : set of data for one reaction

e data size : "300KB/event, ~220TB/year (Run-4
(2004))
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offline analysis - PC cluster’s role-

raw data event DST —| data uDST
reconstrucnon - -—+ reduction

1.5GB/file, -~ | iRl
¥ad cal|brat|on [”dg?a, ]
simulated | - data reduction
data | L
/| detector ‘ ! :
: T DST :
| performance calibration "
(" simulation ) ! P 10~80MBy/file
h - \‘* * “""’i __--—i-—'-—.—- _-"'—J
-r-._____._-:..-i " ”*__1_..
Physicsresult > .- " User level

-----------------------

* CPU . event reconstruction/ssmulation, 1/O . data reduction

- Particle track reconstruction under magnetic field :~90%
e event by event structure : no parallel calc. needed

e collaboration level work/ user level work

RIKEN symposium, 05Mar 15, S. Yokkaichi




