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Abstract I

FHIZ, W I0BERHOEY INVICE->THRELELEDLTWS, ZOFH
B DR S CHHABRREIC, M TPOHETOMACADISHERIH BHICH ZHES
JA=IRTNV—FYO&EE. ThrbbIF -V - TV—F>Y - T5X3 (QGP)
AEELELHEINTWVS, QCPRERITRIVF —HBEK 1 — 2GeV/fm?® DIEFIC
S EERRBTHY., #ETIHENRNEASA A VHRERICTOAHEHTE
ZHEBEADDLEIADLNTVWS,

RSB OLE T, FHABRBRBEORBEZMEI, EELFHEDO—-DOTH
V. TOEDICITMHEMRNEA AV EHRERICK ST, QGPEBRODO Y FFH )V E#K
HT2EN, HDEREARTH S,

TAVAGRE Ty 7 ANTYENHZERT (BNL) O ZREH N R E A 2 > I
##8 RHIC T, E,, = 130AGeV D& R 7% H L OEZRRERN 200041 /T7bh =,
ZOZRNF—ICLoTCTELRIGEEHO T RIVF —FEIX., QCP ERDFE
LINBZEEEEZMNCEATEY., ZOHFEDIIL 2 d S 7 F VIR O BTN
EHHNLTWS,

QGPERDY 7 FINE LTEALNTWSE —DII, HREON RO VHHICS
VJ % RETHIES) (Collective Flow) DIETFAEA BN TWS, REIWEE X, Fourier
BITICE > TEALNBBRBTREIN., TOMEEFMT 2 HFEMRAREINT
w3,

AWME T, EFWEBOHF T, L 2FHD Fowier RBTHHDODIHLTWS
Elliptic Flow D48 v, 2 3ifi 32 k% 28 Y B X . PHENIX REZRICER S 34 4
REYRZ7YTTYIalv—hML, EENWEHORE S OFMMAFEI ZFNE,
ZOFER. MBEMERICEDEY N 7Y T THELL 0, 2iHMii TEZ52EN DM o=,
7=, Z OWFEHTEE AW T EBE 20004 I PHENIX 8 Hi#8 ® PAD CHAMBERS
THONERTFHBINRLDERT — DD v, EHE L. X BIC Multiplicity %7
P, TRVF—REEERE,
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B1E iR

FHOBEVIE., WIS0RBEMOEY SNV THELEABNTWS, ZOFEHE
RIS DR D THHBRME (< 10 °sec) IS B ICHEGBELRBIFEELEZLEX
BATBY., BTPHETE2ELTZ2 74— VA EVWbYE NROVA
DEACASD DBRITHLUEHICRBOH 2FHEHELSRBICHEBLELHESH
TWb, ZO7F =7, FUAVREHICHEER >TWBREBE VA~ - T)uA
Y+ TI5AY (AT QGP) LA,

QGPiE. TRXNVF—FER 1 —2GeV/fm? ICH R IIEHIC B m# & RIRE T
HY, ERICH ETEBRT I, HIRHLRIANVF - TES IV 2 INE
LBRSELIER (BITANT —EA T VERER) 27 5BHENH S,

QGPHIX QCD' TP I NTVWEHTH 2. ERPLMBIEIBES TE RV,
ZhiE. BREROZEVWERTUY QGPHIEIFEETERVWEWOIEBNS T
H5,

QGPHMIFHEHEE. ROBR, WA ERBLTISINRRVICEALTLED
. QGPHOBEHEDIER L 725 V7 F )ik, HMEEOKREBLISRETZ LY
B\, FZTEALNEGYTFLVOHO—2IC. KIEDOBRKERHTHEHN RO
YO EENEHDOREZSIDETFTABAOHATWS,

SEIOWZETIE. ZO NROYHEBICBT 2 EHAMNEHOAEZ X DET 2 KM
T2-00BELR5 REINEGORITET - L LE,

QGPHOBFHEEERWICHD MCT 2 FIE. BICZOHOYEW 2Rk O MR
EFICEE S . QCD ORISR, FHPEZICBWCLEELRRELH->TV 5,
ZDEDRFEYBEZICRS TEHAYEZICEWT QGPHOBRB I RERFED
—D2THA5D. 192F7 XV AGNETIVY I NT VENHFER (BAF BNL) IR
R ENT= AGS(E,,,=4GeV) . 1994 £ 7 B e84 (LA F CERN) IC & o
TI75 YV AREREINE SPS(E,, = 17GeV) 72 ¥, FHWHICKR 4 &H# U WilR#
AEEHL QGPHBRIEEZEHEBELTWE20DE Z20H0DbNMTH 3D,

2000 FEFICIE. BNLICESR S N =HERAMX RVE A A >~ IESH RHIC(E,, =
130AGeV ) N#EEL. BA2DOWEITIV—TNBHML TS PHENIX EBRT #

!Quantum Chromo Dynamics (N KRB Y &7 F =70 T )VA Y DI#RELTHED)



8 BI1E T

TN E oz, G4 2001 I B, = 200AGeV D& R FHRHALERIFRE S N
TWVWER, ZOTRNVF—ICLYRIGEEED T X )VF —FEE. QGPHAEIC
DEBRIANVKE-—FEDOBMEZIZIZNCEAD 2 - 6GeV/fm? IKETHLBAD
NTHBY. QCPHBRHEAE T ITHREINS.
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2.1 BIRILX—FAF EE

RFEOHRIE, 1en3HEVBERN L WOIERICEEBEELRBRTH S, EIC
BEEICRZ L, WEILEDEDRETHEETLIDTH S DD,
EVYINYDLHE o EFHOMBERME TR, FEFICHHEERMA (QGP) M
HELELEZEZONTBY., ZORBEEHIEWRETIHIRFEYHEZD AL
59, BHAYHZICBWIEELRRHTH 5,

2.1.1 =

ZNETIC, EAX VIES CTHMNRHRTRANVF —ICETIMESNER A
LEHRS B CHEREEERBEERLID LVWO RS (B R VF B4 U
RER)FHMABHTHTHONTETVS, 1987HIC AGS. SPS TERA I SN
TUR, FES5HEBEEIC MEROFHRPHEN RSN TEE, 2000811, RHIC
T 130AGeV EWOIHBIRANF -T2 R FHUAL 2HR S5 ER (PHENIX £
BR) MMTha. 20014, ZDTRIVF — % 200AGeV ICETHL LTHERSIELE
BMTONETETH S,

ZOEDIHMNBIZANVF - ICMES W R FEALOHREELRTHADS
. F21DEDIC HREMOKIO-VIYVIMEIC K YIRS WD & Y IXHEENIC
RA%. —MICAS K F (projectile) & BRHIRLF (target) AERY H o E=EHD & KX
JoBI 5 (participant) £ PO, ZOEFHEYBES KISICEELTWaRWES %
FOSEEEES (spectator) & M3,

RY#%ELOERE, HMRFTRNVF-TE T O EENRFEDO Y A XIC
ERTHHENED, BF B TEROEGL L TRMYBEOIZ LN TES, k.
KIGEEHMTIE. REZOIEMERELIC & 2 EPHEHTENR IR A LY+
FNENVWDT, 1 -2fmDEICEF-EFHRENMEZ S, ZOBKISICE VSO
NROYBEKSNG (1KRER), =, ZRLENFOYRAEVETHERLT (2
WEZ)R AN RO YBNERIND, O-V 2V IRHED = DI BB -5 72 K]
FRERT HREANRBENVEIS, EEN ROV ENETH-> TERIGES
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WALROED ZEAHRT R4 RIS E@VBELERLESNEZNROYDEDIC
FEEICHESFBEEDOREBIHFEIND.

spectator
"-—-___h* q
------------------- -

(— = \
participant

collision
before after

2.1: HERETE HRROKT . HAIBHWTRIVF - DEA A 2 EHRT KuBE 5
BIEE ICHRGEERRBIEFH NS,

2.1.2 SIXLX—EAFUEXREQGP

RE%IE . FHEFHISTETHBY. ZhBHEFI7A- I THERKINTWS, 7
A7 FEBMTHRY B TENERRN (VAT OHLRSD). £k, EnEnMY
FoTBY., FVAVIAKRTHS. BHETEAICRDEDICHFEELTWVWT, 3K
B2 EhETEMICLEDONINIA Y, HDE2ALHOADI A -V 2E5h B TEMIC
LEDOAHETTH S,

Z ® QCD(Quantum Chromodynamics) iIcFESWEBWHEMEHICE > T, N
OYRICEHACRADLNTWEIE IR IVAVIE. BEEBEICRSE &, BV
EERA*BYERICHEHITHASAD, FIVAVHEHICHEZEHSRBICRY,
NROYNBAMCHTRZ VA 7T IVA Y BEML T, BHTEEEEE DR
RBICRo R, 747 - TJVAY TSXH (QCGPH) ICHEB T EADH
TwW3,

M () X 3EHY. K F. BRTINZ2 SRALTES, 3@aGbEL L EAICRS,



2.1. BMIRIVF—EHA A U HER 11

WO (2.2) 1. BELBEEEZHLZNHME. BECL > ZHETH 5.

Z DR ORFRE L DO TEBHE L QCGPHICRZ ZEABATWS, Al
NROYVHTHZ. FHIEY INVER, BEEREBMIS RO & D 2ER %
LoTHE., WIELTZELZEIADNATWS, $/E. BMERICL->TEHEI R
XF—IlloEEAAVIE. REIOIDIC HRICES>TNROVHEMISHEB LT
QGPHMHICHEZEL., BKEHICEN RO VHICR o TRS WO BB TIRB 2R S
HBLEZEILNTWS,

}( Early Universe

Tca Quark-Gluon
200 MeV Plasma
E
2
E Hadron
o as
(4 g
5
= Nuclear lf
matter . P
-~

. » 5 - 10 nuclear
Baryon densityp (log scale)

& 2.2 ZBMERTHNBHIZANLNTF —ICETIMERINEEA A V1L, FHREERH
DEDLRRBRBETCHERBTZLEZIDNATWS, 2. EvZNIU#%. FHITEIE.
WHLRNSKHDEDICHEBLTWS EX 5N TWS,
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ZZTQCP DHEE R ERMICHEH LEWREN, HMNRWEAS AV HRERT
. BIBR OB (2.1) D& D ICENHERICR > TWB =8 EZ2RERE AR TR <
BRoTLEW, £EQCGPHAFEETZ0H ZEBEVWEHTLIMWD T, K
HARBOWEDDS QGPHNFEELELWHHBMDOY T FIVERETZ ULk,

2O QCGPHEEDHIDO Y T F VLT, KD 3DDYTFIVREBEZLHNT
w3,

1. J /v R4 dzh R
2. V7 b Y E & O
3N KRB YHRHICE T 5 EFRES (Collective Flow) DA

ZZhBIE. KIEOREERHTHEN ROV HEORTFEE->TWE, QGPHM
DHEBICEDD YTV 3 ERETIEDOHERELTWVL,

2.2 Reaction plane

2.2.1 =

Impact parameter R FEFALAEZRT SER, ZOHFOR O Beam BICX LT
FEH 2 WO % Impact parameter £, BE DB THOHDLT. EORFHRD
FREIBELZb=6mBDT. ERFHEHEHLZOHERDOEGE b DBRREITK 12/m
b, ?

XIGE (Reaction plane) Beam 8 & Impact prameter TR % 2 ST % /i H
(Reaction plane) &MY, Z DT &R Hi#F DEEHE & 2 5 TH (KPE) A% 5 AA
o925, B (23BM])

Reaction plane 2 #E T 2 FHIE. EA A VHRERICBWTEKI NS N RO
VHE D, AAALTEICNT LIEELFEEMRTIRTHS, LML, BRI
F—HRERTIZOEEMMTLRETZIERIHEL VY INTWT, B2 @i
HERREINTWS,

21fm=1x10"%m
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2.2.2 FEAE
Reaction plane DB HIED O & DR A (2.1) TEFESIN D,

= 721’ cos & (2.1)

22T, (ERBHTHREINANENRO VR FEDHDDT. ZORDOIEHL L 58
AFRICEB NS Directed FlowiC &> TW3, 3

Z

Impact Parameter
%
Y
%
v

Beam

B 2.3: Reaction plane i¥. Impact parameter & Beam & T % 5 EH

3Elliptic Flow 2 % Reaction plane 2 E T 2RI g — 200, ¢ — 20T HhIT XV, 3.1 %%
il
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2.3 Collective flow

2.3.1 =

BIRIVF—BEA T VERERICBWT, EREINENROVORE % # - 16
PP EFANEG EINETEIEICL > TR T 2RAI RSN TVWS,

ZHET. SPSHIEEE T DERAER 2 HOICERN KO > D J5 AL A B O g
NEDSLN, NFOVHBICEANALRICKY DD E2EN N bIM-TEE, ZTH
= HHHEH (Collective Flow) & 3%,

EEWESIE T — U TATICE Y. KR (22 DEDKHBbENS,

1 dN
N d(¢ — o)
N AL WIS SRR T8, o ZERSIhEN RO Y ORI GAAE2 D
5hT,
Z ZTC. % 1H#% Radial Flow. %8 25 % Directed Flow. % 3% Elliptic Flow
IR, Tz apg lEETIR D Reaction plane TH 5. & Flow DHREEZKICENS,

=1+ 2v; cos(¢ — o) + 20 cos(2(¢ — 1)) (2.2)

2.3.2 Radial flow

Radial Flow & &, AAAFHICH UAEEN RO Y 0% eBHREGHOE%
E . Reaction plane @ 5 HICIFEKEL kv, (K 24Z8])

2.3.3 Directed flow

Directed Flow D REZ1E, X (22)D v, THOLHDHEND. v < 0 DEIE. Re-
action plane WD » % —FH IR Y. vy > 0 DEFIE Reaction plane N D 3# 7 61 AR
5. (H2528)

% =, Directed Flow & Rapidity & # AR Z < Beam(Target) rapidity % T
FHRRICZR Y, Mid-rapidity S8 Tld/hS W,

2.3.4 Elliptic flow

Elliptic Flow D RE S, K (22) D v, THHDLEN D, vy > 0 DEFIE Reaction
plane WICKE#IANH 2 & 5 2FEHROBY B H Y. ZH % in-plane @ Elliptic Flow

ek A IR
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LIS, vy < 0 DEEIE Reaction plane DEE FHICKEINH 5 & > Rk E MR ORK
YAH Y. TN % out-of-plane D Elliptic Flow & M, (B 2.6 /)
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#1158  Radial Flow

H
beam \\. _DJ
®
FAHMELENY

X 2.4: Radial Flow & Beam BEICX U TE R FDIENY

B2H V, Directed Flow
Y

fj%
/ »X
b%)am ﬁacﬁon Plane

—HiciER™

B 2.5: Directed Flow i&. Beam #iC*f U T Reaction plane 0 — J5 I H5 [T HY 7z
K F DLW Y

$B3H V, Elliptic Flow

BARDELNY

B 2.6: Elliptic Flow i&. Beam #fiCXf L T Reaction plane WIC#f % ¢ D #5 IR D
T DIRDY
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2.4 Flow & QGP 4ARK

HRERORISEEHORBIX. ERINEANNOYELN 1 RFH7EYHBIE
DERE2TIEEDORBICR RIS, MEHRICKSI LEALNTWVWS, Z
DRBTNROYOEF T, WEORBHERX, EHOHLEN., HHRBICRKD
EEBEZALND,

T hZICED L, EEWESHT HEORBHFERICL > TREZEHOHE
MERRDFHEICHEAET S, 1RO QGPHESE TIE. BRICZA VX -DFREDOND
EDICTRIVF ML TEAD ERFEZ S v, EHNEHORE %
Beam TRV F—ICH LU THIEITNIZ. QCGPHEBICHIAT 2R UF—ICEW
THEAWEHORE I W RETABEIUEILE LTS TS,

2.4.1 Directed Flow & QGP

Directed Flow D KE I & Beam TRXNVF —L OGRE FHIL 2K 2.7 27,
Z D DT Directed Flow KE 3. #EEiD Beam TRXANVF—TH 5,
ARSI 2L —YavIickBETEBBR. Eyy — 10AGeV BB WT
QGPHMNELET 2 LRE L =% EE. Directed Flow DK E 3 AT A LT
w3,
QGPHMN EA A VEH RICK > TEKLEL LED, ZORMNRT & IC Directed
Flow D RE I NRBICHPTE2ENTFHINSETH A D,

2.4.2 Elliptic Flow & QGP

Elliptic Flow D K EZ & & Beam TRIUVF — e OBBREHBHICTHIL K28 %
AT, ZOREOMEENE Elliptic Flow K& & p, T, HEIA Beam TXINVF—TdH 5,

ZOEN D QCPHOHEDERE 125 v, DABAMS ¥ AR S FILTE
W, UM U Directed Flow D RE S QGPHODETEIC & o TRBICH DTS
EFREENS 10AGeV Bite T proton,m A F 1T out-of-plane A 5 in-plane I8
o TWaEN, Kt HHEFE out-of-plane DX £ TH 5,

Beam T X )V ¥ — AN S WHHEL T IE KIS EEBD (Spectator) WRVE % B IC H
NT. RISBEE (Participant) TN KO Y WEK T 2 EE O DE L. KIS HEH
EEAVEEIC 72 5 TN RO 2 A Reaction plane WICTROVHI L TWZ D &35 D 2451T
5, TDOEHERN KD VI, Reaction plane ICEEZRGFHICHH S NE LEX
BRATVWEDTHE., ZOBKE Squeeze out & S,
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E866 CERN SPS

200 F BEVALAC E895/910 / .

= o—oOQGP
(0] +—tHad
=
5 100 - o ]
A
Z ﬁ
R
o
v |
50

Au+Au b=3fm D |
1 R
kin 10
E . [AGeV]

q

2.7 QGPHMNELEL LB LEGE L. FELRVWERELEZHED Beam
TRIVF =X T B Directed Flow DK E X

ULALU K+ HREF I out-of-plane 2R THEMN S, AT ZH RERZ T TIEEH
HTERhW ORI E2DTIERVWHAEZBZIBNTWS, Beam TRV F —
10AGeV fH3ETD Z D K+ HEFOREIE. & THHIREY, QGPHOFES L
DEEICOWTIE., SERTIPFRENZBETH S,



92.4. Flow & QCP 4B

N
>
9
proton A ——————————— 5 %
or D
A
A.x A’A Present Data
+ ° T[+
o1 * o " K
' "; Other Experiments
% K\‘F\ /A proton
o
_0 2 | ," O KJr
p ) RQMD v2.3
‘n 4+ proton
Y o T
03 * K
Out-of-Plane K*
041
BEVALAC, SIS AGS SPS
1 1 1 11111 I 1 1 1 1111 II 1 1 1 1111 II 1 1 1 1111 II
10™ 1 10 107 10°

Beam Energy (A GeV)

B 2.8: Beam Energy & Elliptic Flow D KE & v,

19
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FT3E vVIalL—yvIay

BIED 24 TBNEEDIC QGPHOFEETHEHTZICE. 2OV T FID—DL
LTEZALNHTWS Collective Flow DA 2 BH T 2HELNH S, ZFIZT. 2.3
TRBNEX (2.2) &Y. Collective Flow % Fourier ##4T L 7= First Order ® Directed
Flow D K& & ;. Second Order @ Elliptic Flow DK & & v, & 34l L 7=\,
U U. PHENIX #H#1&. Mid-rapidity S L B> TWARWD T, Z DB
T Directed Flow DR E X o, 2T 35 FH X PHENIX RHEFHFICBWTIEEY TIX
W, Z£ZT. EllipticFlow DREZE S g, 2 LED LWVWOHEADN LRI TWS,

242 THRMANEN, 282D HOAS EDICZNE TOEEBRHERD S IE Elliptic
Flow D RE X v, ® QGP AR Y V)V L 2 2D * ERICHE AR S FE
FeETtunwiay, HETEMERDOIRNLX -2 EF28HL L BIC. v, DED
R HEDIRARBRINTWS,

ST v, BB T2 H%ER 2BYB A=, ZOWMBNTHET. PHENIX R H#:
KRBT WAWARRHEHBERELTCYIaV—-Yary&iiok,

3.1 Reaction plane ®/RE

F9F. RIRDAAZXLE2HB =D DEELYMETH S Reaction plane D Ff
HALEERT.

Elliptic Flow i&. QGPH#HAERA FH SN 5 Beam TXIILF — DHETIE N KO
> W Reaction plane WICZ B S 1% in-plane TH 2, ' ZTHKROR (3.1) A
% Reaction plane Z31HE 3 5.

>oi8in2¢;
i COS 29;

Z ZT. 9y % Reaction plane £ 5., ¢ ZBRHEEBFICA-EN ROV OBE K HOD
Jififa % H 5T, Directed Flow & Y Reaction plane 23 E 3 2X1E 222 %%
Boze,

tan 29 = (3.1)

'/ (2.8) B
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3.2 Acceptance D%

WIS, BMICDHERT -2 OLBICONWTIRNS,

PHENIX R Hi25ICE S 37, MOBRHBIBICB T 2EBRTH Dead Area WEET 5
ERHL, ZOEOBRRETCHREBINEN RO Y ORFBICIE. Collective Flow I
LBRY &, MHEEED Acceptance DBBIC L 2RYDPHRBICH D LEZADBND,

FRLAF T ¢ DB celllc, BN FARESNDHRIE P,..(iI) TH
%. £7=. Collective Flow ARET B L. ¢, ICH B cell ICIE Flow i< &
BHEH Pp, (i) THERFIREENE, oT ZOREHEZANT
BN ERET D L. ¢ D cel ICTFTERF DR SN DHER Py, (i)
I¥. Acceptance D% & Collective Flow D& & WK ICR T 2 =9,

Pdata(i) - Pacc(i) X Pflow(i) (32)
b,

Flow DR D A & T 2 =DI1IC1E. BHEEHED Acceptance DHEEZR YR &
WOMBNARETH D,

BAF. Acceptance DB EM YR T — X DL LR 3.2.1. 3.22 THRNRT
W<,

3.2.1 Event Mixing

Acceptance DB 2 ERT — A DMOLWMYRLS —DDHEL LTEABLN S DA,
Acceptance DED HDHRDHE RO T, EET -2 DEE L 3L v 0H
HETH 5,

A (3.2) KYBHBMRE DI, ¢ FAIC Flow DIRD A THER AR SH D
HERIEKR (3.3) DES KRB,

Pl = 32505

ZDEMD, Acceptance DFHED AT ¢, HANFHER FNARE SN DHR P, (i)
ERONET IV, ZOHERSME % Mixed Event LS. $=, ERAMADH/ELNE
MR DAT (Pyara (1) 5778 ) & Real Event & FES,

(3.3)
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Mixed Event DDA ABHDEZ (Evnet A) TERSNEMHERFDOB 4
BHOHERFAIRBENDFMAE oL T2, ZZTIRZHEEICHIBELTW
5,

Real Event XA UHEROFMSZBAE 2ODORF OB FNA 2HAEG DB =M,

A A
Pi, = Pi,

DI THD, ZTDHFAE ¢ A 360° ICH L TR TIEBRWVWEE. Acceptance D
B ER TSI S, PHENIX #H# D PAD CAMBER 1 ® Acceptance @
e B (31)D&DRFHEICRD,
¥ 2. Mixed Event i&.

¢i. — 05,
DEDHHTHLDOEINE, ZOHMHIE RHEEED Acceptance D A DHE TR -
EaHTHD. ©HDA. BHEED Acceptance DEEN R, EDHMATE
KL —RaBRTHENFARE SN 5E (RESNHEAFEICH LT
360° o> TWa5H) . Mixed Event 3R Y DN —RRSMHICRZITITTH
%, PHENIX#RH# D PAD CHAMBER 1 @ Acceptance D& &, B (3.2) D &
DIMBAFICR D,

3.2.2 Flattening the Reaction Plane Distribution

ARRE —RRICHTAET 5 1E T D Reaction plne D43AE N, B 21X PHENIX # H
£ D PAD CHAMBER 1 @ Acceptance D%&. & (3.1) TROP BN SMED 537 1
Acceptance DB ERITT H2F/Y 2FH>, K (3.3) DHERWHHESE,

Z @ Reaction plane D3 & —fRICT 5 =@ L rfHIE %2 L T Acceptance D
MEBERYRE, TOETHELLD LT 50 HEE Reaction plane 27 D
Flattening & M HEICT 5,

Reaction plane 1o EEHH T2 (3.1) X, KA (34) L HIETH 5,

< sin 2(1)2 >
< cos 2¢; >

o, BHERD Acceptance WFETET 2 FHIC g 3R> T L E S, £ Z T, Fourier
FRATIC K VS RHIEH Ay 21E- T

tan 21y = (3.4)

2041 = 2hy + At

CHIEL. " O—BABT2AEEETOTH 5,



24

70000

60000

50000

40000

30000

20000

10000

B3

vyIialb—Yvay

PHI1—PHI2 (REAL)

F D 30
L Entries 6790446
L Mean —0.1658E—04
r MS 106.3
L URFLW  0.0000E+Q0
L OVFLW 1.000
Cooov e e Col
—150 —100 —-50 0 50 100 150

B 3.1: PHENIX #& ii#8 PAD CHAMBER 1 @ Acceptance 2 B %5 B 9 % Real
Event(v; = 0.1,v5 = 0.1 THE S B =)

70000

60000

50000

40000

30000

20000

10000

PHIT—PHIZ (MIXED)

L D 50

— Entries 6745075

r Mean 0.6385E—Q1

L s 1071

L UDFLW 0.0000E+00

— OVFLW 2.000

I R B ! L !
—150 —100 —50 o 50 100 150

X 3.2: PHENIX #&#i#F PAD CHAMBER 1 @ Acceptance 2 54 5 0 % Mixed
Event(v; = 0.1,v9 = 0.1 THE S B =)



3.2.  Acceptance D% 25

Ay OB 22T, WEHAY EEETER (35) 28T, ?

Ay = (A, cos(n x 2¢g) + By sin(n X 2iy)) (3.5)

2 2
A, = —— <sin(n x 2¢g) >, B, = — < cos(n X 2¢y) > (3.6)
n n

22T, <>F 2FERTOEEMEEET. X2 nDEICE 5T, Fourier ®
BROEHE TCHOERNAODETHEHZMENE, ! ZHENEARICHI RoTW
TH —BAapH " ICTEENTE S,

Z DWIEIC & Y. PHENIX B H# D PAD CHAMBER 1 ® Acceptance D56
D Ay &y DBIGRERZ L (34) DESICRY, FHIEL 8D Reation plane

Jlot 5 2 1B (3.3) DAEMD & D e —~BERDAFICR B,

2Directed Flow DH&. 2909 — o & THIX & W,
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3.3 2BV O AE

BRED &S, BEEHICHEET S Acceptance DB ER Y BRAFHEZHWT
KICERD 2 BYDY T2 L= 5 YT oy ERATLE.

VIalb—varvDOk. PHENIX#BHED Acceptance 217 Tld <MD &Y b
79 7D Acceptance TOAT Lz, EFICIE R (35) D3BY EEZRXE, (22
T, HROREAD PHENIX #& Hi# D PAD CHAMBER 1 ® Acceptance T %. )

CutT 1 cuT 2 cutr 3

B 3.5: 32D Setup @ Acceptance. ZMNBIHICEY "7y T 1. Yy M7 v T 2
Yy M7V T3

3.3.1 Reaction plane #f® Flattening

3.2.2 CHIR U728 Y. B TD Reaction plane v FEFRE T ¥ X LR E 5 4E
THBRTEMR. R (3.1)1C EoTRD BN el 12 (3.3) DL > 10 —RET
72 <. BHEER D Acceptance WEET 5 A HICH->TL X D, £D=8H. Reaction
plane 1)y 234 @ Flattening(B (3.3) D & DI —MARDMHICT 2 Hik) 2T,

UFICYIab—yaVvilia2@mFEE2RT,

1. EBIC & o T Reaction plane 1o(—180° < by < 180°) 2k D 5,

2. EN KB 2 O Multiplicity 3% 8% U (150 IC&&E ). SIS & o TKRK (3.7)
D & S 7 Collective Flow > = N AR A 2ES.

N(¢) = No(142v; cos(p+1)g)+2v3 cos 2(d+10p ) +2v3 cos 3(d+1)o)+2v4 cos 4(p+1)o))
(3.7)

SRAEKFDELEEDZ L,
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Z Z T, N(¢) a8 ¢ﬁf’ﬂ®*ﬁ%ﬁ’&ﬁ%?én Notvl,vg,vg,vﬂi‘ NT X —
2 TH5. FEODOY I al—y3avidElliptic Fow DR E E v, DT 2D T,
’U1:0.1,’U3:’U4:0L:EEL/7":°

35D EY N7 YT 1L 20 3D Acceptance oo T ETRAESEE oL

mEYs,

CHBRENS = ¢ 37 D Reaction plan ¢ 25 H T 5, FHHENRIIEIRX (3.1)1C

S,

A ET 1IEvent BAEIEE, ZD & D % Event & 30k Event BAE I BT, Re-

action plane 5% D537 & B 7=,

BRI D 3221 LEN-T. Ay BEYHRIIE L. ETHRE Reaction plane

Y D53 % Flattening 3 6. X (3.6),(3.3),(3.8)1&. By b7y 7 1. 2. 3
TO g 3 F5 (EM) &, WIEH D Reaction plane ™ x 2(5#) TH 5,

20§ = 295 + Ay

RO (3.8) D E DI '™ T 2T Event 2 HRER T 5.

N (¢ — ") = No(1 + 201 cos ¢+ 2v; cos 2¢ + 203 cos 3¢ + 2v4 cos 4¢) (3.8)

. £ 7=. Reaction plane ¥]" O REERDOARTEHT 5. *

o =< cos(p'™ — o) > (3.9)

ZZT <>E. £ Event DEHEBIKT 5,

. R (3.8) THMER L =576 2K (3.10) T Fitting U=. Fyvi,v2, v3, v4 &N

SA—-RE UL,
Fi(¢) = Fo, (1 4 2v1 cos ¢ + 1vg cos 2¢ 4 2v3 cos 3¢ + 2vycosdg)  (3.10)

Fitting TH S N = o] 12, Reaction plane v O REOWEL T 5.

vgitting

Vo =
g

BED &S RFNET,. Reaction plane 7776 D Flattening Z 47V v, 2 3l L 7=.

1Z DfE Fourier FEHTICHEDS . BE XM 5 B
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3.3.2 2NFREOANAZE

Reaction plane 1o 2R D S HEDRWEHED, ZZTRNSHTHETH S,
TEHOEGRTEBRESNEN RO VBT EDOHRAE ¢, b2, O3, - O rtuttiplicity €
T35, TORNKROYDS>5, RESETRESNSZNRD YD 2K FOHEEZ
2CER. ZO2RTDHMAZE NG DD EESZEICE > THRITT 5.
URFCYIalb—varyohzildds.

1. ELEIC & 5T Reaction plane 1o(—180° < ¢y < 180°) &WRET 5.

2. AEN N B 2O Multiplicity Z28%E U, SLBUIC & T K (3.7) D &£ 52 Flow
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ZZT. N(p)FR o FMDKFBERTRT . Ny & vy, 09,03, 04 i & NF A —
2THY, FEIOY I aV—¥3aridElliptic Fow DB vy DT 72 D T,
vi=0.1,v3=v,=0ICEEL =,

3. BY N7V T 1. 20 3D Acceptance ICi->C. ETRESEE oM &Y
5,

U EFE X, 3.3.1 A UEMHET Collective Flow ICHE> TR S H BN\ RO
D oA EES,

4. R EDN o= ¢ BHTRTORFICBEL. Ap=0¢, —¢; ZFHHEL. ApDHF
2ED. HEY M7V TENEAH (3.10),(3.1),(3.12) D& D ICRB, ZHIE
Real Event T %.

5. Real Event I& Acceptance DB E2RITTWS 2D, TOBEERMYRKRIE
WRABEIC2 %, £Z T, Mixed Event 2% . Mixed Event ICBE LU Tk, 3.2.1
TRBNRNEZEDICHOBERICE>TEBRLENRNO Y OBB LA ¢ & DS
BEEZEANT IV, 22T, ABHOEHZR L BEHOHREND

A = ¢f' — @7
D3 EES. Z D546 Mixed Event Tv Acceptance D#E D & % Z 17
EoRTTH B, B (3.11),(3.2),(3.13)s

6. BREF 2> L.
Real

Mizxed
IC& o T Acceptance DHBEEH Y R, °

SEvent Mixing \CBIL Tik. 3.2.1 3.
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7. ERDNSRD S NS ERK (3.11) T Fitting L. NFAXA—ZTHD V, &
RD=,

Fy(A¢) = Fo, (1 + 2V) cos Ap + 2V5 cos 2A¢ + 2V3 cos 3A¢ + 2V, cos 4A Q)
(3.11)

8. MHDICEEL = vy DIEL MRV F/ONE V, DIEDOHBEZ RS,
9. %t’l}g@*ﬁ%ib)\ i@ﬁib)*&)t%h\g V2 Eﬁtﬁ‘g‘én

BREDEDSRFIET V, 2FHE L. Elliptic Flow D RE S v, 2T T 5.,
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BIE 3 Tk 7= 2 AT /K
1. Reaction plane @ Flattening IC & % fi##fr
2. 2RI F DHNLAZED T M D DR

T, BB DEYRN7YTZRAERICOVWTYIab—NUERKREUATICR
N5,

4.1 Reaction plane ® Flattening [ & 5 AZE DR

BIETIE. Reaction plane 5 & —#ROMICT 2 LD RMEHEER =, €2
Ty Y ERAVWTEBRLUERR., £y M7 v T TR (4.1),(4.2),(43) D& DK
Mol MRE. BEIEE  DETHBRLEDHTH S,

Vo CEHERLENFE " CTHBRLESFELET S L. ' TEHEKL
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. ENWVIC Fitting @ TWaw, Zaid. X (3.1) TH SN S Reaction plane
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ZZ T, Fitting I & o TNT A =& 19 2 BMH 2 J1k & 1 FBNIC. Fourier 6%
BoOFEXKY

05 =< cos2(p™ — ¢;) > (4.1)

EVWSRADNBHELEND o5 BEARICFTEL .
MG R ZRDE (4.1),(4.2) ISR T,
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vf | WBIE U 7= o9 | R L = ogel
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4.2 2KNFEOANAENMICKL 2H5EDOKER
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Vol v, MBI ZFTANERER, EEY M7V T TR (A7) D LD RFERMEONE,
v = 0ICEELESEBEMCY Iab—MLE (] (4.8)fHR. vy =00, =0.1
EBBH BT Fitting % &
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WKHEDENS MY, Acceptance IR LR WEHZEAG L=,

CORERMSERTIE. REINERFDOHFMANE S INIX, Z OB ik
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o]l = V2

& LU T Elliptic Flow D RE S 0, RO LENTE 5,
B (4.7),(4.8) £ Y. X (4.2) DBIRIE v, DEICEKEFELRWEF X 5,
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4.3 2N AL
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NORAHETOREER TS L KO &S RERZZ BN,
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B\ZRIC KB EHN RO Y OFEEEEIC Elliptic Flow D RE I 2 RET 5 HENH
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IR AIEET H 5.
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Merit
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v1 HARIC Fitting LT, BT TEBZLEZABIL S,

Demerit

1. Elliptic Flow ® K & & O Ffi i3 T = % A, in-plane » out-of-plane M i 4T
TE W,

2. Reaction plane MR E b W,
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B5EZ PHENIXZEEOT —% AT

ZDETIE, AETIML = 28 HEEH VT, 200048 6 HHAMS 9 A B

IS T BNL T4 /= PHENIX ERD T — X 2f#4 U, fi&E#E RHIC O T X%

JVF — (130AGeV) TD Elliptic Flow DR E & vy &3l 3 5,
PHENIX #& Hi#5 D FHICEE U ClE I8k B 2 SB[,

5.1 fBMTT—%

FEATICIE. PHENIX BREERICEES O D > TWRVWIREET ORI 744 (130AGeV)
HLBROTF—XEHWE, PHENIX R i #3BE D HI T, HRIC K> THEKT 3
fii B DALE &2 AR H T 5 AL B HEI1C PAD CHAMBERS A% %, '$EHIE, Z
DHT PAD CHAMBERLICE Y NUEfBR ORI Y a b hAMNARFEL
T. Elliptic Flow D RE S v, T L7z, BATICERL T, #2742 Event Selection
ETLMENH S, LATF. Event Selection ICDW T NS,

5.1.1 Multiplicity @ CUT

SEFEFLET -2 T 7LD & Event DZEE (Multiplicity) 2B (5.1) i<
T BMSHLMNeE DT Multiplicity < 100 @ Event % < > TW 3,
Multiplicity 2%/NS W, 972 B Impact parameter 2 K Z W I HOE 22 72 D
Ty EENRNOYRDRIBEHRBESENETLHBEENDH 5.
o T,
100 < Multiplicity < 200

WD CUT 2T T BT 5.

ik B =31
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o

. I S I S | . P P . P
300 400 500 [Slele)

o T
O
o
N
o
O

Multiplicity

5.1: EBRT— & DS BT, 100 < Multiplicity < 200 DEZE (Event) D & & f#
FricH Wz, (BE#El Multiplicity, #t# Event)

5.1.2 Event class ® CUT

PAD CHAMBER 1 & DRIFT CHAMBER i&. Beam 8#iC# WAZE A 5 DRIFT
CHAMBER 1,PAD CHAMBER 1 DJEICZ2->TH Y, FHELEFENENRND Y
¥, DRIFT CHAMBER %:#i% L C PAD CHAMBER 1 ICEIZ 335 L EXA LN 5.

PAD CHAMBER 1 @t v b Z# 8. DRIFT CHAMBER ® & v b %Zit#ic 7
Ay hFde, H(52)DEICR5,

Tracking System i&. DRIFT CHAMBER #t& v b L. »> PAD CHAMBER 1
Eey hLEZZWDBHODH DRIFT CHAMBER Oy b LTWs.  DRIFT
CHAMBER & Dead AreaWZ W7z, PAD CHAMBER 1D & v kD F A DRIFT
CHAMBER Ot vy &Y $ZL 213 FTH 5,

ZZT, BINICEUTOLD 2 CUT 20T 5,

NPC1 < 1.25 x NDC

NPC1>25x NDC (5.1)



5.1

NDC

Rt T — & 49
eoo ID 10
ENTRIES 87572
0.000E+00 | 0.000E+00 | 0.000E+00
0.000E+00 | 0.874E+05 | 0.000E+00
500 0.000E+00 | 0.000E+00 | 0.000E+00
400
3500
200
100
O ‘ L L 1 l L L L L L
300 400 500 600
NPC1

npcl vs ndc

B 5.2: DRIFT CHAMBER(#t#f) ® & v b, PAD CHAMBER(##) ot v h &
T, RGO 2EMRTHRENT VWS Event DHERAL TV 5,
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5.2 Reaction plane ® Flattening (Z & % f#AT

BAE®D & S 72 Event Selection 24TV, BiE 3.3.1 TN 7= Reaction plane @ Flat-
tening DT HIET vy FAE T 5.

5.2.1 Auto-Correlation [CDT

HREBEICNROYVIRESNEGEEZ 20K TEHEEZR S,

HfiAH Moz 500F L. HEFEEH OHEEK ZHE A, HEFEHOHEK ZHEK B &
UCHEBRFETT. 0 =1.7220F vy T o=, 2HBEOHERAAMET 1 D2DN
R oA, WEKEZFEKIC 2BEEY NUTLEDWRBEEB#ITSZEDTH D, Al
B2 D DHETHENH 5 & Auto-correlation DEEER T 5 =, 2 7K & ML
WCETE T 2RENH B,

Reaction plane & €N ZN DB TEHE LU Flattening & U ZRR. & (5.3),(5.4)
D &SIz, ERHD Reaction plane i DH3FE. MR Flattening L 7= o™
DHAETH 5. Y DFFERICEHL T 31 TRANERX 3.1) ICH-E.  MHER A
M5 FHE U Flattening U 7%= Reaction plane & ¢4, #H#k B 2 S 8 U Flattening
U 7= Reaction plane % o5, THEKDO N ROV BARESNEFMAE ¢4,05 &
L. IRD&DICHRER LT Auto-Correlation D8 &R\ =,

l
¢A o éat

¢B . ﬁlat
BHEAL CTHEEMOREESFeEREGOES L. B (5.5) D& D RFERD
Bohz, ZOFHEEHEN 1ICRZ EIDICHHBLLESHFTHE, Z05
HE. v, BNNFXA—FELTKRK (5.2)
F(z) =14 2v; cos x + 20, cos 2x (5.2)

T Fitting U. v 2k 5. Z0ME%2 "L 55,

T2, nEHBEICISTHERDE,

vy =< cos2(p — ) > (5.3)

K BI)DORDE vy & 05 T B,
LA Eo & 1 Fitting & #HEOW 5 TRD = 0" 05 I Reaction plane D 5 88
DHIEEZT 5.
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Reaction plane @ Flattening i< & % fi##fr 51

Flattening Reaction plane —PHENIX DATA

F D 2000
I Entries 20965
=000 7 Mean 1.251
r RMs 9.853
2500 —
2000 |-
1500
1000
500
IS i e e I R
o Lo v P BT R R
—150 — 100 100 150
phi(deg)

PHIzb ()

B 5.3: fHIK A TEHE 3 N /= Reaction plane ¢4 & Flattening U 7= Reaction plane
Q/]IJQIGt

Flattening Reaction plane —PHENIX DATA

3000

— 1o 1000
[ Entries 20965
[ Mean —2.100
C MS 11.27
2500 —
2000 —
1500 —
1000 —
500 [—
S e (. S ammmem e el
o L. - P R I ‘

. .
100 150
phi(deg)

PHIzcal(i)

5.4: fHIK B TEHE & 1 7= Reaction plane 1 & Flattening U 7= Reaction plane

flat
B
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Flattening Reaction plane —PHENIX DATA

1o 1008
Entries 100
Mean 0.1233
RMS 104.1
1.2 x° AhBB50E—02/ o8
P1 0.9999 == 0.1000E+0Q
P2 0.1454E—01 4= 0O.7058E—-01

-
T T ‘ T T ‘ L ‘ T T ‘ T T ‘ T T

o7 L o0 ey ey e e e e e e e e e e e
—150 —100 —50 o 50 100 150

PHI(recons truct)zf+b

B 5.5: K ABTENENEEE SN D2 EREDOEESH. FHEEZ 1S
FEILLTH S,

5.2.2 Reaction plane OARBEM IE

FALAFEIC500E U E 2D DMHER. (K A & B) TROLNEZNEN
? Reaction plane 4™ L & FwT,
< cos 2(pH"" — ﬂ”t)>bi(k0)<k')kb'cn’rﬁ?§é

< cos 2" — L) > = < cos2((H™ — o) — (W5 — w))) >
= < cos 20K — aby) >< cos 25" —py) >
+ < sin2(4" —ahg) >< sin 205 — o) >
= < cos 2N —apg) >< cos 2" — o) > (5.4)

ZZT. TNZHDHEE TRD SN Reaction plane i /" O 53 R 8E N %
LWwe 3 nid,

< cos 2719 — ) >= /< cos 21 — i) >

s, £o T,

o= \/< cos 2( i — Yy > (5.5)
Y., PRENFEHIRS, 2
BEXW 5 B




5.2. Reaction plane @ Flattening i & 2 f##fr 53
5.2.3 EEMR
ERICE - THEDNESFEOMHEIE
o = 0.220

L5, Fitting I & % Elliptic Flow DK Z 3 " & FHHIC & 5 # 05 OFE.
Reaction plane ® BB DR ERDMEEZIR DR (5.1) ISR T,

FHIERT D v, WIEL = v,
Fitting IC & 558 | 145 x 10 24£32x 104 [ 659 x 10 2+ 1.4 x 103
HERICE2HER 1.48 x 1072 6.72 x 1072

# 5.1: PHENIX & Hi#8 D PAD CHAMBER 1 THRHE S0 /=N N0 > ® Elliptic
Flow D R&E & v, DAE (100 < Multiplicidity < 200)
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5.3 2KMFOANMNAZEICL 2ITHE

FARIC. F U Event Selection 2 LT 3.3.2 TR 7= 2k F D LA ZE D53 46 M
5 Elliptic Flow D K& & v, 25l 3 5,

5.3.1 2KFMBEICoN T

V3ialb—yar T, BESEENTOHEEEAEZEZEA D) oE. LAL, £
BRIZEL BT 2 20 FOMICIE. HEMERANH S, £Z T, Reaction plane D
Flattening I K 2B LW UE L DIC, 2HMICHTTL2FE2ER, A 2HBRT S 2
hFOMEGEEEBFTMASINT. ZZ T, # Rapidity T 2 D DFHEIC ALK T %
B E (5.6).

B (5.6) D& Dic. HE Rapidity D48 n T Backward Rapidity #3%. Foreward Ra-
pidity B IC 53T 5.

n < —0.05... Backward

n > 0.05...Foreward

& UT, 2B DMEIC £0.05DF vy T &EME-7=. ZHIE. Reaction plane @ Flat-
tening CHEMT L =R & W UEH T, Auto-Correlation EEYBR =9 TH 5.
Foreward Rapidity Sk ICHRH S h 2K F D HALMA & ¢ Backward Rapidity i
HICBRESINBRTDHMAYR ¢j} ERLU. KD & DIC Real Event. Mixed Event,
RiETSH, ZZ2T AR ABHOEZRE2RT,
Real Event
o — oF
Mixed Event,
¢ — OF
Z DFER. Real Event,Mixed Event @ Z 0 ZNRDE (5.7),(5.8) D& DICHED
hi=,

5.3.2 FR
(5.7),(5.8) DENETNDHFAEMN D Acceptance DFGEE & IRAUIHE > THY R,

Real
Mized




5.3. 2KTFDHAAZEIC & 58T FIE

100

50

-50

—100

—150

psuedo—rapidity area

eta vs phi

B 5.6: #& Rapidity n T2V 7= 2 SHEL; Hdl . #Hdl o

)
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ZORREBONESHNE (5.9) THD. ZOHA %R (3.11) T Fitting T 5%
&YV, DiEE M T S L.

Vo=185x10°*+1.2x10* (5.6)
LY, VIalv—varvoRRMNRKELNE, V, & v, DBFRRA

_ 2
Vo =5

vy =3.72x 1072+ 4.6 x 107*



Ut

2RIF DHALAZEIC & BB 5K

x 1072

9000 1D 30
Entries 81968595

Mean 0.42397

RMS 1071

8000

7000

6000

5000

4000

3000

2000

1000

e T S O S S AR
o]
—150 —100 —50 0] 50 100

150

REAL EVENT

B 5.7: PHENIX #& Hi#8 PAD CHAMBER 1 2 5% 5 717z Real Event

x 1072

1D 70
Entries 83347372
Mean 0.3869
RMS 107.2

S000

8000

7000

6000

5000

4000

3000

2000

1000

. P R S S PR R .
—150 —100 —50 0] 50 100

o Lo -
150

MIXED EVENT

B 5.8: PHENIX #& Hi#8 PAD CHAMBER 1 2 545 5 7\ 7= Mixed Event
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ot WHH | O 1308E_02 & O.1261E-03
B +
M |

REAL / MIXED

5.9: PHENIX R i€ PAD CHAMBER 1 2 58 b N7z A¢ DA, (Ag ldEZRT
ARSI NE2KFTHELND 2R TFDOEDHMAZE)
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5.4 Elliptic Flow ® Multiplicity ##&FM

BRMNPOEROSGEE. Multiplicity $& <. Flow D®IRIF/NZWEEZS
N5, FOVERTHLE, AMNAHFEICH LU TETHRAFORBIEZY S 2 E
HDTHd., ZDEIRFTHEICEIWT, Elliptic Flow D K E S vy @ Multiplicity
WREFM % 5.3,5.2 2 U Event class ® CUT & LTI L=, ZORREZX (5.10)
IRY.

NS FM05EDIC, EB5 DORITHETE v, DAEE Multiplicity W& < 22
NS <2y, FEFLEZE D S HULMERICHEA < 1F £ Elliptic Flow ORI R IE/N S
BROTWEENTIMN S,

QR L BT 5 &, Reaction plane @ Flattening D T HIEED FH MW, 2k
FDOFAMAZDLZH NS QN L E Y B Elliptic Flow D R E S v, AR E WAHTA
ICHLEDNHEABMND,

5.5 Beam IxXIL X —& DE%

TNETHONTEEERBEREZR (28) TRLE, SHOMBTORRERS L
BEhETHS,
SEE. RFHBHLUTWRWO T, RN RO Y2EOREEHHREL MDD S 2
WA, T AELBICZORTEALNT WS L, ICEWENMEOWELE R 5,

WO (5.11) & RFFHLRWT 0, 2T LERKRTHS. STARICE S
RHIC D TR )VF — D v, DFFEFTFERIE. Reaction plane @ Flattening IC & 5 48T
HY. PHENIX BB THRONESHEORROPTH UM HEEAWEHEE &
ERCEMES N,

ZD7AY ML BB M. 130AGeV Tl Elliptic Flow D& R ETIER S
nzw,
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0.1

Multiplicity Dependence

v2

008 [

T

0.04

0.02

0 50 100 150 200 250 300 350 400 450 500
Multiplicity

5.10: PHENIX # #i#8 PAD CHAMBER 1 2 5 #& 5 #\7= Elliptic Flow O K &
& vy @ Multiplicity 8 (B8l Multiplicity. #E#i% vy). O:Reaction plane @
Flattening IC & 2 T Hik. @ 2K F DR D HMAZD NS OFERHE IC&
% 1H,
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elliptic flow in Au+Au collisions

= b ¥ rom
Paste Ball
™ 5 LAND prowns
0.1 F *' E&S‘é Reaction plane
" ; mmm (DFl atening \
] - Pradng in-plane
| 5 ST ez P C
»
: s * A
 eeeeeeeenemonmennenne LA 2R TOH A AE
0 WnoTsee s snsn s DRIy %
i 0
- O Q "
i On out-of-plane
I o o
_0’1 = ¢
P-unl AN EETETL ¥ 5 & siasil R AT YT | FEF BT | b owoadamasl
-1 2 3 Y
10 1 10 10 10 10

T, (GeVinucleon)

B 5.11: PHENIX #& i€ @ PAD CHAMBER 1 T# 5 =K 738518 L D v, D
iR & LD Beam T RV F — DGR & D HI
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F6E IO

SEOHFETIE. D 2D 2475 =,

1. XN ERHVE A A 2 HRICH T 5Lk F DEBIHES (Collective Flow) %
Fourier f##ft U 7246 2H. Elliptic FlowDRE3 2 Ialb -y avil&oT
FRAT U 2D DA ¥R & 304l L 1=,

2. PHENIX #: Hi#8 D PAD CHAMBER 1 bl S hi=F — & 24T L. M
#e RHIC THIE SN =& K F% (130AGeV) M EDERTEBENENR
0 > @ Elliptic Flow D K& S v, & 3 L /=,

val—v3 :/ODI%E% 2D DT FH L (Reaction plane @ Flattening
BTN AL 2NFOHMAESHIL DR FE)DELELH, DLk
BRHEZERTHoTH 0, BT T 2FHATE. Acceptance ICHRFE LR WIRT HIETH
LLEAD.

PHENIX EERDT — % BRMT PHENIX 8% D PAD CHAMBER
I THRE S NN RO YO Elliptic Flow D K E 313, 2T HETRD & S iER
MELNTE=. (100 < Multiplicity < 200)

Reaction plane ® Flattening & 9 58T A%
vy =6.59 x 1072 £ 1.4 x 107°
2 KT OAMEZEN DS OFITHZE
vy =3.72x 1072 +£4.6x 104
Multiplicity #&##  Multiplicity AR & < 2% &. FEHOLEHRY S HOEHRIC
A< =29, Elliptic Flow D RE &S 0, B2 T2, Znid, FOERICEMNE

Flow DEIENNS L, SHWICEBRN RO YRHHEINZ WD FHICE D
RLEABTHAD. | (5.10) B,
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QIR HIRIC K DR EHE T 5 &, Reaction plane @ Flattening i< & 2 f# 4
HEDOFHW. 2T DHEAMAEZEDZAD D OFEN L X Y Elliptic Flow D K& SN
RELFMSNSEMICH 5,

ZhiE. Simulation TELNERHREMIDLEBAL W RWETHY. ZhEnD
Flow DXRANOHBICEEDH LM HETHEMDLEBEADBNE., 20D 2R
MHEICLDBVIE, SROFEICUEW,
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RTE SEXM

10.

11.

12.

13.

. PHENIX Conceptual Design Report Brookhaven National Laboratory
. PAW -Physucs Analysis and Histogramming CERN Program Library

. HBOOK -Statistical Analysis and Histogramming CERN Program Library

CERNLIB -CERN Program Library Short writeups CERN Program Library

. Study of the Azimuthally Anisotropic Emission of Kaons in 158 AGeV Ph+Ph

Collisions at CERN-SPS :K.Enosawa,doctor thesis(1999)

. Directed flow of antiprotons in Au+Au collisions at AGS :E877 Collaboration

Anisotropic flow of identified particles in Au+Au collisions at AGS energy :
Sergei A. Voloshin for the E877 Collaboration

. Proton and Pion Production Relative to the Reaction Plane in Au+Au Col-

lisions at AGS Energies : E877 Collaboration

The elliptic flow of neutral transverse energy in heavy ion interaction at SPS
energies : Nuclear Physics A661(1999)3452-348¢

Two-Proton Correlations Relative To The Reaction Plane : Sergei Y.Panitkin
for the E877 Collaboration

X IREVEA A VERERICH T 2 A MAMBIEN I Ea—-FYIab—
Va v kb NP RS, BTH RREL. FEREWSC (2000)

R W F— XA (RITIR) RRERE > X — (1994)
R # . R THYEAFIEER (1997)
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7 8 A Rapidity

JEMXROEF T, RFOEBEIMEB L LTHOMY P T, #HEOAKH © B
RBEBBER7 NVOMTEHEALNS, LML, HMNRWEFHOSEEXZ D E0d
W, BHEEERS L. ZD S D ZENIEATICIED HIHANEE  TiE 2 EER
So®ZEZXDH, ZOWE, S, T iFMICHEHE o TEEHIT IR 4% S, THI LD
HE wid. FEMA R REEER, IRbbH) VA EBETIEESHICw=u+tv
THEMN, HNRWESHOEELHR, Thbbo—-VYYERTIE

u-+v
w:
1+1;—§

b, ZZTC, cREZEFONREEE2RT., HMARPWEH T, ZOXDICHE
FIERE R EBRANCHE V. 2D EEN c THASATWS DT, LU TEFRE
TR,

ZZTC. BV YYBHICH U THREREKANCHE D &, Rapidity(y) EEAT
%. Rapidity l&. WA TEZEI N5,

1. E+p. E +p.
y=-In(=—L2) = (=)
2 E —DP: my
= tanh ™' (£2)

E
ZZTC. p Wl i AHOEGHERIET. £, m, IEEETHY. HEKTFOD
z 8l (Beam®) ICX L TEELREBHEDOREZITH D pp(HEHE)ZHWT

mr = \/m2+p%= \/EQ—pg

LWIOETEHIND,
Rapidity £ D& & QBIRIZRDO &I 25,

E = mypcoshy

p. = mpsinhy
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T, BE T2 HAENSBREZ DK FD Rapidity FRDORD & 5 ICHREH 2
NG

y/ =y —tanh™' 3

ZD&DIC. -V YYERBICH U THREE 2RI ERD T, Rapidity DE A
MR ES 2 Z 2 2BICERRETH S,
BIXANVX—ORBICHEIHNFE p>m 1 THEIEID,

1. E+pcosb
y=gin(Z L0

E —pcost

B lln(l%—ﬂcos@)
N 1 — Bcosb

2

1 1 —cosf

~ ——In(——
2 n(1+0089)

1. sin??
— 2
2 n(COSQg)

6
= —lntan(g)

Y, ZDFE % Rapidity (psuedo-Rapidity) £, n TR, 2D pld Ml
HODHTHEZETH 5,



ff 4%%B PHENIX®& LSO

B.1 Central Tracking Detecors

(33.75%

{33.75'}

Zx 90.00

VIEW LOOKING SOUTH

B B.1: PAD CHAMBER 1 &, 360° &> TW7ZW,
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B.2 PAD CHAMBERS @[

Br FC2

PC3 R

B B.2: PAD CHAMBER 1 ® WflliC DRIFT CHAMBER '3 %.



ff 8 C Program List

UTOEBICHKES>T. SHEHBHOEDIE-ETO 7S L 2EET 5,

1. 2R FDHMAEDZTED SN T 5 A
2. Reaction plane @ Flattening % 9" % 4 /514

o Generate Flow

e Reconstruct
3. PHENIX D8 DATA %2 2k F D HMAEZD DTN SHENT 3

o Read Files

e Reconstruct
4. PHENIX D25 DATA % Reaction plane @ Flattening i< & Y f##7 9 %

o Read Files

e Reconstruct

71
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ORI O B LR ST B F ]

program flowB
c Analysis Elliptic Flow
C METHOD- Azimuthal angle gap between the two Tracks

common/pawc/h (4000000)

Logical BTWN

Integer N, Ierr,a,n

Real phi(200000),phil(200000),phi2(200000)

Real PARAM(2),STEP(2),PMIN(2),PMAX(2),SIGPAR(2)
BTWN(a,b,c)=(a-b)*(b-c) .ge.0.

EXTERNAL UC0OS2

EXTERNAL UCOS

open(unit=1,file=’flowbcut2.dat’,form="UNFORMATTED’ ,rec1=4096,
+ access=’DIRECT’ ,status=’UNKNOWN’)

call hlimit(400000)

call htitle(’FlowB’)

call hbook1(10,’PHI0O’,100,-180.,180.,0.)

call hbook1 (20, ’ACCEPTANCE (noncut)’,100,-180.,180.,0.)

call hbook1(30,’PHI1-PHI2 (REAL)’,200,-180.,180.,0.)

call hbook2(40, ’philvsphi2’,50,-180.,180.,50,-180.,180.,0.)
call hbook1(50,’PHI1-PHI2 (MIXED)’,200,-180.,180.,0.)

call hbook2(60,’mix philvsphi2’,50,-180.,180.,50,-180.,180.,0.)
call hbook1(70,’REAL / MIXED’,200,-180.,180.,0.)

call hbook1(80,’PHI1-PHI2(noncut)real’,200,-180.,180.,0.)
call hbook1(90, ’PHI1-PHI2(noncut)mixed’,200,-180.,180.,0.)
call hbook1(100,’full Real/Mixed’,200,-180.,180.,0.)

num_event =300000
num_mult =10

vi =0.1

v2 = 0.1
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v3
vd

[
o O

write(6,*)’ FLOW-B (num_event) 7’
read(5,*) num_event

write(6,*)’ FLOW-B (num_mult ) ?’
read(5,*) num_mult

write(6,*)’ FLOW-B (v2 ) 7
read(5,*) v2

write(6,*)’ FLOW-B (v3 ) 7
read(5,*) v3

write(6,*)’ FLOW-B (v4 ) 7
read(5,*) v4

O o 0o o o o o o0 O 0o

[eINe]

do 100 n=1,10
v2=n/50
do 10 i=1,num_event ! Real Event Loop
PHIO = RANPHI()
call hfill1(10,PHI0,0.,1.)
do 20 j = 1, num_mult ! Generate Tracks
phi(j) = ranv2(vl,v2,v3,v4)+PHIO
phil(j) = PM180(phi(j))
call hfil1(20,phi1(j),0.,1.)

20 continue

(@]

do 30 k = 1, num_mult I Cal. A1l Combinations
do 40 m = 1, num_mult
if (k.ne.m)then
arg=phil (k)-phil (m)
call hfil1(80,PM180(arg),0.,1.) ! full acceptance
ccce

ccccC acceptance

c if ((((phil(k).ge.-1.).and. (phil(k).1le.89.)).or.
c + ((phi1(k).ge.91.) .and.(phil(k).1le.180.))).or.
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c + ((phil(k).ge.-180.) .and. (phil(k).le.-179.)))then

c if ((((phil(m).ge.-1.).and. (phil(m).1le.89.)).or.

c + ((phil(m).ge.91.).and.(phil(m).1le.180.))).or.

c + ((phil(m).ge.-180.) .and. (phil(m).le.-179.)))then

c

ccece———-- 3 ————-=

c

c if ((Abs(phil(k)).1le.45.).or. (Abs(phil(k)).ge.135.))then !aceptance
c if ((Abs(phil(m)).le.45.).or. (Abs(phil(m)).ge.135.))then ! cut
c

cccec———= 2 ———————-

if((((phil(k).ge.-33.75).and. (phil(k).le.56.25)) .or.
((phil(k).ge.123.75) .and. (phil(k).le.180.))).or.

+ ((phi1(k).ge.-180.) .and. (phil(k).le.-146.25)))then
if ((((phil(m).ge.-33.75).and. (phil(m).le.56.25)).or.
+ ((phil(m).ge.123.75) .and. (phil(m).1le.180.))) . .or.
((phi1(m).ge.-180.) .and. (phil(m).le.-146.25)))then
cccc——= 1-————-
c if ((phil(k).1t.80.) .or.(phil(k).gt.100.))then
c if ((phil(m).1t.80.) .or.(phil(m).gt.100.))then
ccee
ccccceccecece
argc = phil(k)-phil(m)
call hfil1(40,phi1(k),phil(m),1.)
call hfil1l(30, (PM180(argc)),0.,1.)
endif
endif
endif
40 Continue
30 Continue

c
¢ Mixed Event
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PHImO=RANPHI()
do 50 1=1,num_mult
phi2(1) = ranv2(vl,v2,v3,v4)+PHImO
phi2(1)=PM180(phi2(1))
50 continue

do 60 t=1,num_mult
do 70 s=1,num_mult
if(t.ne.s)then
argm=phil(t)-phi2(s)
call hfil1(90,PM180(argm),0.,1.) Inoncut mixed event
cccecce
cccececc  acceptance

c if ((((phil(t).ge.-1.).and. (phil(t).le.89.)).or.
c ((phi1(t).ge.91.) .and.(phil(t).1le.180.))).or.

c ((phi1(t).ge.-180.).and. (phil(t).le.-179.)))then
c if ((((phi2(s) .ge.-1.) .and. (phi2(s).1le.89.)) .or.
C

C

+

+ ((phi2(s).ge.91.) .and. (phi2(s).1le.180.))).or.

+ ((phi2(s) .ge.-180.).and. (phi2(s).le.-179.)))then
ccce————--— 3 ———————
c if ((Abs(phil(t)).le.45.) .or.(Abs(phil(t)).ge.135.))then !acceptance
c if ((Abs(phi2(s)).le.45.) .or.(Abs(phi2(s)) .ge.135.))then ! cut
ccce————- 2 —————

if ((((phil(t).ge.-33.75) .and. (phil(t).le.56.25)).or.

+ ((phi1(t).ge.123.75).and. (phil(t).1le.180.))).or.
+ ((phi1(t).ge.-180.) .and. (phil(t).le.-146.25)))then
if ((((phi2(s) .ge.-33.75) .and. (phi2(s).le.56.25)) .or.
((phi2(s).ge.123.75) .and. (phi2(s).1le.180.))) .or.
+ ((phi2(s).ge.-180.) .and. (phi2(s) .le.-146.25)))then
ccece————-- 1 -

c if ((phil(t).1t.80.).or.(phil(t).gt.100.))then
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c if ((phi2(s).1t.80.) .or.(phi2(s) .gt.100.))then

ccccC

CcCcccccccce

argmc=phil (t)-phi2(s)

call hfil1(50, (PM180(argmc)),0.,1.) | cut mixed Event
call hfill(60,phil(t),phi2(s),1.)

endif

endif

endif

70 continue
60 continue

call hopera(30,’E/E’,50,70,1.,1.) lcut flow
call hopera(80,’E/E’,90,100,1.,1.) Ifullacc flow

10 continue

c
c Fitting
c

PARAM(1)=100.

PARAM(2)=0.1

call hfith(70,UCOS, ’QE’,4,PARAM,STEP,PMIN,PMAX,SIGPAR,CHI2)
write(6,%*)0.,v2,PARAM(2),SIGPAR(2)

PARAM(1)=100.

PARAM(2)=0.1

call hfith(100,UC0S,’QE’,4,PARAM, STEP ,PMIN, PMAX,SIGPAR,CHI2)
c write(6,*)PARAM(1) ,SIGPAR(1)
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call
call
call
call
call
call
call
call
call
call

hreset (10,’”)
hreset(20,77)
hreset (30,7°)
hreset (40,7”)
hreset(50,’7)
hreset (60,7)
hreset(70,77)
hreset(80,77)
hreset(90,77)
hreset (100,°7)

77

Standard Routine for Histgram Output

call hrfile(1,’hexam’,’N’)
call hrout(0,icycle,’ )
call hrend(’hexam’)

100 continue

end

REAL FUNCTION UC0S2(X)

DOUBLE PRECISION DPAR(24) ,FITFUN
COMMON/HCFITD/DPAR, FITFUN
FITFUN=1.+2.*DPAR(1)*C0S(0.03490%*X)
UC0S2=FITFUN

END
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REAL FUNCTION UCOS(X)

DOUBLE PRECISION DPAR(24),FITFUN1

COMMON/HCFITD/DPAR,FITFUN1

FITFUN1=1.+2.*DPAR(1)*C0S(X*1.%3.141592/180.)
+2 . *DPAR (2) *C0OS (X*2.%3.141592/180.)
+2.*DPAR (3) *C0OS (X*3.%3.141592/180.)
+2.*DPAR(4)*C0OS(X*4.%3.141592/180.)

UCOS=FITFUN1
END

REAL FUNCTION PM180(PHI1)

Fix within plus minus 180 degree
Ex. 200 --> 200 - 360 = -160

Real PHI1

PM180=PHI1

If (PHI1.ge.180.)then
PM180=PHI1-360.

Elseif (PHI1.1le.-180.)then
PM180=PHI1+360.

Endif

Return

End

REAL FUNCTION RANV2(v1,v2,v3,v4)

Random phi angle generation with 1+v2*cos 2*phi

vl ; INPUT ; strength of directed flow
v2 ; INPUT ; strength of elliptic flow
v3 ; INPUT ; strength of third flow
v ; INPUT ; strength of forth flow

RANV2 ; OUTPUT ; phi in degree

Real v1,v2,v3,v4,arg
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Real RVEC(3)

7 Call RANMAR(RVEC,3) ! Uniform Random Number (MATHLIB)
RANV2 = 360.*RVEC(1)-180. ! Uniform Random (-180.,180.)
arg = 1.+2.*v1*Cos(RANV2%3.1415926/180.)
+2.*%v2*Cos (2. *RANV2*3.1415926/180.)
+2.*v3*Cos (3. *RANV2*3.1415926/180.)
+2.xv4*Cos (4. *RANV2x*3.1415926/180.)

If (RVEC(2)*(1.+2.*Abs(v1)+2.*Abs(v2)+2.*xAbs (v3)+2.*%x(v4))

+ .le.arg)Return

Goto 7
End

REAL FUNCTION RANPHI ()
C Uniform Random phi angle (-180.,180.)
Real RVEC(1),PHI,alfa,beta

Call RANMAR(RVEC,1) | Uniform Random Number (MATHLIB)
RANPHI = 360.*RVEC(1)-180. ! Uniform Random (-180.,180.)

Return
End

REAL FUNCTION RANGAUS(Amean,Sigma)
¢ Random number generation of Gauss distr.
C Amean ; INPUT : Mean value of Gaussian

C Sigma ; INPUT : Sigma of Gaussian

Real Amean, Sigma
Real RVEC(1)
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Call RNORML(RVEC,1) ! Gaussian Random Number (MATHLIB)
RANGAUS = Sigma*RVEC(1) + Amean

RETURN
END

REAL FUNCTION RANEXP(Slope)

Random number generation of Exponential ; Exp(-x/Slope).
Slope ; INPUT : Inverse Slope Parameter

Real Slope, RVEC(1)

Call RANMAR(RVEC, 1) ! Uniform Random Number (MATHLIB)
RANEXP = -Slope*AL0OG(1.-RVEC(1))

RETURN
END

Real Function RANXEXP(Icont,Slope,Xlow,Xhigh)

Random number generation of X Exponential ; x * Exp(-x/Slope).
Icont ; INPUT : Set 1 for initialize
Slope ; INPUT : Inverse Slope Parameter
Xlow ; INPUT : low end
Xhigh ; INPUT : high end

SAVE FSPACE
Common /FXEXP1/ Slopel
Real Slope, Slopel, RVEC(1),FSPACE(200)
External FXEXP

If (Icont.eq.1)then I Initialize
Slopel = Slope
Call FUNLXP(FXEXP,FSPACE,XLOW,XHIGH)
Endif



Call FUNLUX(FSPACE,RVEC,1)
RANXEXP = RVEC(1)

RETURN

END

FUNCTION FXEXP(X)
Common /FXEXP1/ Slopel
FXEXP= x*exp(-x/slopel)
RETURN

END

81
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[Reaction plane @ Flattening:Generate Flow

C

C

O

]

program rflatcut?2

Analysis Elliptic Flow
METHOD - Flattening Reaction plane
Generate Flow !!

common/pawc/h (40000000)

Logical BTWN

Integer N, Ierr

Real phir(1000),PHI_rcal(100000),PHI_cal_ac(100000)
Real phil(1000),dphi(100000),a(100000),b(100000)
Real s(100000),c(100000),x1(100000),y1(100000)

Real PHI_org(100000) ,PHI_cal(100000) ,PHI_rcal_ac(1000000)
Real PARAM(3),STEP(2),PMIN(2),PMAX(2),SIGPAR(3)
COMMON/UDATA/v2 ,num_mult,num_event
BTWN(a,b,c)=(a-b)*(b-c) .ge.0.

EXTERNAL UCOS2

call hlimit(40000000)
call hropen(1l,’RFLAT’,’rflat5.hst’,’N’,1024,Istat)
call htitle(’flattening reaction plane’)

n_correct = 40

write(6,*)’ FLOW3 (num_event) 7?7’
read(5,888) num_event

write(6,*)’ FLOW3 (num_mult ) ?’
read(5,888) num_mult

write(6,*)’ FLOW3 (v2 ) 7
read(5,889) v2

write(6,*)’ FLOW3 (n_correct )7’
read(5,*) n_correct
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888 format(I10)
889 format(£f10.3)

s(n)=0.

c(n)=0.

do 10 i=1,num_event ! Event Loop
PHI _org(i) = RANPHI() ! reaction plane

11

do

100

10

8000

do

open(unit=100,file=’outl.dat’,recl=4096,status="UNKNOWN’)

do 11 j = 1,num_mult I Generate Track
phir(j)=ranv2(v2)+PHI_org(i)
phir (j)=PM180(phir(j))
write(100,8000)phir(j)

enddo

call RPCAL(phir,x,y) I Cal. reaction plane
x1(i)=x

y1(i)=y
PHI_cal(i)= ATAN2(y1(i),x1(i))*180./3.141592

100 n = 1,n_correct
s(n)=SIN(n*PHI_cal(i)*3.141592/180.)+s(n)
c(n)=C0S (n*PHI_cal(i)*3.141592/180.)+c(n)

continue
continue
close(100)

format (£10.3)

open(unit=300,file=’out3.dat’,recl=4096, status="UNKNOWN’)
101 n=1,n_correct
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a(n)=(-2./n)*s(n) /num_event
b(n)=( 2./n)*c(n)/num_event
write(300,8002)a(n),b(n)

101 continue
close(300)

cceceecccce
open(unit=200,file=’out2.dat’,recl=4096,status="UNKNOWN’)
do 20 i=1,num_event
write(200,8001)PHI_cal(i),x1(i),y1(i),PHI_org(i)
20 continue
close(200)

open(unit=400,file=’out4.dat’ ,recl=4096,status=’UNKNOWN’)
write (400,8003)num_event ,num_mult,n_correct

close(400)

8001 format(£f10.3,1x,f10.3,1x,f10.3,1x,f10.3)
8002 format(£f10.3,1x,f10.3)
8003 format(I10,1x,I10,1x,I10)

c
¢ Standard Routine for Histgram Output

C

c call hrfile(1, ’hexam’,’N’)
call hrout(0,icycle,’ ?)
call hrend (’RFLAT?)

end

CCCCcceeeeeeceeeceeececcececcecccceccceececce
SUBROUTINE RPCAL(phi,x,y)
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CCCCcceeeeeeeeececcecececececccecececeeccecce

C

CccC

CccC
CccC

cccC

CccC

CccC

O o o0

CCccC

CcCcccC

CccccC
ccccC

CALCULATE REACTION PLANE

REAL x,y,p,phi(200000)
COMMON/UDATA/v2,num_mult ,num_event
x=0.
y=0.
do 5 k=1,num_mult
cut 1
if ((phi(k).1t.80.).or. (phi(k).gt.100.))then

cut 3
if ((Abs(phi(k)).1t.45.) .or. (Abs(phi(k)).gt.135.))then

cut 2
if ((((phi(k).ge.-33.75).and. (phi(k).1le.56.25)) .or.

+ ((phi(k).ge.123.75) .and. (phi(k).le.180.))) .or.
+ ((phi(k).ge.-180.) .and. (phi(k) .1le.-146.25)))then
cut 4

if (((phi(k).gt.-1.).and. (phi(k).1t.89.)) .or.
+ ((phi(k).gt.91.) .and. (phi(k).1t.180.)).or.
+ ((phi(k).gt.-180.) .and. (phi(k).1t.-179.)))then
cut 5
if (((phi(k).gt.-8.).and. (phi(k).1t.82.)) .or.
+ ((phi(k).gt.98.).and. (phi(k).1t.180.)).or.
+ ((phi(k).gt.-180.).and. (phi(k).1t.-172.)))then

1st moment

x=C0S (phi (k) *3.141592/180.) + x
y=SIN(phi(k)*3.141592/180.) + y

2nd moment
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x=C0S(2.*phi(k)*3.141592/180.) + x
y=SIN(2.*phi(k)*3.141592/180.) + y

endif
5 enddo

RETURN
End

REAL FUNCTION UCO0S2(X)
DOUBLE PRECISION DPAR(24) ,FITFUN
COMMON/HCFITD/DPAR,FITFUN

ccc 1lst moment

c FITFUN=DPAR(1)*(1.+DPAR(2)*2.*C0S(X*3.141592/180.))

ccc 2nd moment
FITFUN=DPAR(1)* (1.+DPAR(2)*2.*C0S(2.*X*3.141592/180.))

UCOS2=FITFUN
END

REAL FUNCTION PM180(PHI1)

c
c Fix within plus minus 180 degree
c Ex. 200 --> 200 - 360 = -160
c
Real PHI1
PM180=PHI1

If (PHI1.ge.180.)then
PM180=PHI1-360.
Elseif (PHI1.le.-180.)then
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PM180=PHI1+360.
Endif
Return
End

REAL FUNCTION RANV2(v2)

c
c Random phi angle generation with 1+v2*cos 2*phi
o v2 ; INPUT ; strength of elliptic flow
C RANV2 ; OUTPUT ; phi in degree
o
Real v2, arg,vl
Real RVEC(3)
7 Call RANMAR(RVEC,3) ! Uniform Random Number (MATHLIB)

RANV2 = 360.*RVEC(1)-180. ! Uniform Random (-180.,180.)
vli =0.1
ccc 1st moment

c arg = 1.+ 2.*v2*Cos(RANV2%3.1415926/180.)
c If (RVEC(2)*(1.+2.%Abs(v2)) .le.arg)Return

ccc 2nd moment
arg = 1.+2.*v1*Cos(RANV2%3.1415926/180.)
+ +2.xv2*Cos (2. *RANV2*3.1415926/180.)
If (RVEC(2)*(1.+2.%Abs(v1)+2.*Abs(v2)).le.arg)Return

Goto 7
End
REAL FUNCTION RANPHI ()

C Uniform Random phi angle (-180.,180.)
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Real RVEC(1)

Call RANMAR(RVEC,1) ! Uniform Random Number (MATHLIB)
RANPHI = 360.*RVEC(1)-180. ! Uniform Random (-180.,180.)
Return

End

REAL FUNCTION RANGAUS(Amean,Sigma)
¢ Random number generation of Gauss distr.
C Amean ; INPUT : Mean value of Gaussian

C Sigma ; INPUT : Sigma of Gaussian

Real Amean, Sigma
Real RVEC(1)

Call RNORML(RVEC,1) ! Gaussian Random Number (MATHLIB)
RANGAUS = Sigma*RVEC(1) + Amean

RETURN
END

REAL FUNCTION RANEXP(Slope)

¢ Random number generation of Exponential ; Exp(-x/Slope) .
C Slope ; INPUT : Inverse Slope Parameter

Real Slope, RVEC(1)

Call RANMAR(RVEC, 1) ! Uniform Random Number (MATHLIB)
RANEXP = -Slope*AL0OG(1.-RVEC(1))

RETURN
END



c
C
C
C
C

Real Function RANXEXP(Icont,Slope,Xlow,Xhigh)

Random number generation of X Exponential ; x * Exp(-x/Slope).
Icont ; INPUT : Set 1 for initialize
Slope ; INPUT : Inverse Slope Parameter
Xlow ; INPUT : low end
Xhigh ; INPUT : high end

SAVE FSPACE
Common /FXEXP1/ Slopel
Real Slope, Slopel, RVEC(1),FSPACE(200)
External FXEXP

If (Icont.eq.1l)then I Initialize
Slopel = Slope
Call FUNLXP(FXEXP,FSPACE,XLOW,XHIGH)
Endif
Call FUNLUX(FSPACE,RVEC,1)
RANXEXP = RVEC(1)
RETURN
END

FUNCTION FXEXP(X)
Common /FXEXP1/ Slopel
FXEXP= x*exp(-x/slopel)
RETURN

END
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[Reaction plane @ Flattening:Reconstruct ]

program rflatoutcut?

Analysis Elliptic Flow
METHOD - Flattening Reaction plane
Reconstruct

O o o o

common/pawc/h (40000000)

Logical BTWN

Integer N, Ierr,k

Real phir(10000),PHI_rcal_ac(100000) ,PHI_fo(100000)
Real PHI_cal_ac(10000),x1(10000),y1(10000),a(10000),b(10000)
Real phi1(10000),phi(10000),phi2(10000),PHI_co(100000)
Real PHI_org(100000) ,PHI_cal(100000) ,PHI_rrcal(100000)
Real phi01(10000),phi02(10000) ,PHI_rcal_ac2(100000)
Real dphi(10000),PHI_org2(100000)

Real PARAM(3),STEP(3),PMIN(3),PMAX(3),SIGPAR(3)
COMMON/UDATA/v2,num_mult,num_event
BTWN(a,b,c)=(a-b)*(b-c) .ge.0.

EXTERNAL UCOS2

open(unit=100,file=’outl.dat’,status=’0ld’)
open(unit=200,file=’out2.dat’,status=’0ld’)
open(unit=400,file="out4.dat’,status=’0ld’)

open(unit=1,file="rct-cut2.hst’,form="UNFORMATTED’ ,rec1=4096,
+ access=’DIRECT’ ,status=’UNKNOWN’)

call hlimit(40000000)

call htitle(’flattening reaction plane’)

call hbook1(1000, ’PHI_cal_ac(j)’,100,-180.,180.,0.)

call hbook1(1001,’phi (PHI_rcal)’,100,-180.,180.,0.)

call hbook1(1002, ’Resolution PHI_cal_ac’,100,-180.,180.,0.)
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call hbook1(1003, ’Resolution PHI_rcal_ac’,100,-180.,180.,0.)
call hbook1(1004,’phi (orgl)’,100,-180.,180.,0.)

call hbook1(1005, ’phi (org2)’,100,-180.,180.,0.)

call hbook1(1006,’phi (flatl)’,100,-180.,180.,0.)

call hbook1(1007,’phi (flat2)’,100,-180.,180.,0.)

call hbook1(1008, ’reconstruct (PHI_org)’,100,-180.,180.,0.)
call hbook1(1009, reconstruct(PHI_rcal)’,100,-180.,180.,0.)
call hbook2(1010, ’phi_org vs phi_c-o0’,50,-180.,180

+ ,50,-180.,180.,0.)
call hbook2(1011,’phi_org vs phi_f-o0’,50,-180.,180.
+ ,50,-180.,180.,0.)

call hbook1(1012,’PHI_org2’,100,-180.,180.,0.)
call hbook1(1013,’PHI_rcal2’,100,-180.,180.,0.)

read (400,8003)num_event,num_mult,n_correct

rs1=0.

cnt = 0.

k=0

do 100 i=1,num_event
read(200,8001)PHI_cal(i),x1(i),y1(i),PHI_org(i)

do 101 j = 1,num_mult
read(100,8000)phir (j)
cut 1
if ((phir(j).1t.80.) .or. (phir(j) .gt.100.))then

cut 3
if ((Abs(phir(j)).1t.45.) .or. (Abs(phir(j)).gt.135.))then

cut 2

if ((((phir(j).ge.-33.75) .and. (phir(j).le.56.25)) .or.
+ ((phir(j).ge.123.75) .and. (phir(j).1le.180.))) . .or.
+ ((phir(j).ge.-180.) .and. (phir(j) .le.-146.25)))then
cut 4

if (((phir(j).gt.-1.).and. (phir(j).1t.89.)) .or.
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c + ((phir(j).gt.91.) .and. (phir(j).1t.180.)).or.

c + ((phir(j).gt.-180.) .and. (phir(j).1t.-179.)))then
ccc cut 5

c if (((phir(j).gt.-8.).and. (phir(j).1t.82.)) .or.

c + ((phir(j).gt.98.) .and. (phir(j).1t.180.)).or.

c + ((phir(j).gt.-180.).and. (phir(j).1t.-172.)))then

cccceccececececececcececceccecceccccce

xx=x1(1i)-Cos(2.*phir(j)*3.141592/180.)
yy=y1(i)-Sin(2.*phir(j)*3.141592/180.)

PHI_cal_ac(j)=ATAN2(yy,xx)*180./3.141592
call hfill1(1000,PHI_cal_ac(j),0.,1.)
dphi(j)=0.
open(unit=300,file=’out3.dat’,status=’0ld’)
do 102 n = 1,n_correct
read (300,8002)a(n) ,b(n)
dphi(j)=(a(n)*Cos(n*PHI_cal_ac(j)*3.141592/180.)+
+ b(n)*Sin(n*PHI_cal_ac(j)*3.141592/180.))+dphi(j)
102 continue
close(300)
dphi(j)=dphi(j)*180./3.141592
c write(*,*)PHI_cal_ac(j),dphi(j)
PHI _rcal_ac(j)=PHI_cal_ac(j)+dphi(j)
xx=Cos(PHI_rcal_ac(j)*3.141592/180.)
yy=Sin(PHI_rcal_ac(j)*3.141592/180.)

PHI_rcal_ac(j)=ATAN2(yy,xx)*180./3.141592

call hfill1(1001,PHI_rcal_ac(j),0.,1.)
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w1=PHI_cal_ac(j)/2.-PHI_org(i)
xx=Cos(w1%3.141592/180.)
yy=Sin(w1*3.141592/180.)
w1=ATAN (yy/xx)*180./3.141592
call hfil1(1002,w1,0.,1.)

call hfill1(1010,PHI org(i),wl,1.)

w2=PHI_rcal_ac(j)/2.-PHI_org(i)
xx=Cos (w2%3.141592/180.)
yy=Sin(w2*3.141592/180.)
w2=ATAN (yy/xx)*180./3.141592
call hfil1(1003,w2,0.,1.)

call hfill1(1011,PHI org(i),w2,1.)
rs1=Cos(2.*w2%3.141593/180.)+rsl

cccceccecececececcececcececccccccce

phiO1(j)=phir(j)-PHI_org(i)

xx=Cos (phi01(j)*3.141592/180.)
yy=Sin(phiO1(j)*3.141592/180.)
phiO1(j)=ATAN2(yy,xx)*180/3.141592
call hfill1(1004,phi01(j),0.,1.)

PHI_org2(i)=PHI_org(i)+180.
PHI_org2(i)=PM180(PHI_org2(i))

call hfill(1012,PHI org2(i),0.,1.)
phi02(j)=phir(j)-PHI_org2(i)

xx=Cos (phi02(j)*3.141592/180.)
yy=Sin(phi02(j)*3.141592/180.)
phi02(j)=ATAN2 (yy,xx)*180./3.141592
call hfill(1005,phi02(j),0.,1.)
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phil(j)=phir(j)-PHI_rcal_ac(j)/2.
xx=Cos (phil(j)*3.141592/180.)
yy=Sin(phil(j)*3.141592/180.)

phil (j)=ATAN2(yy,xx)*180./3.141592
call hfil1(1006,phi1(j),0.,1.)

PHI _rcal_ac2(j)=PHI_rcal_ac(j)/2.+180.
PHI_rcal_ac2(j)=PM180(PHI_rcal_ac2(j))
call hfil1(1013,PHI_rcal_ac2(j),0.,1.)
phi2(j)=phir(j)-PHI_rcal_ac2(j)

xx=Cos (phi2(j)*3.141592/180.)
yy=Sin(phi2(j)*3.141592/180.)
phi2(j)=ATAN2(yy,xx)*180./3.141592
call hfil1(1007,phi2(j),0.,1.)

cnt = Cos(2.*(phir(j)-PHI_rcal_ac(j)/2.)%*3.141592/180.) + cnt

k=k+1
Endif
101 continue
100 continue

call hopera(1004,’+’,1005,1008,1.,1.)
call hopera(1006,’+’,1007,1009,1.,1.)

rsl = rsl/k
cnt = cnt/k
ccc
ccc Fitting
ccc
c PARAM(1)=100.
C PARAM(2)=0.1
c PARAM(3)=0.

call hfith(1009,UC0S2,°Q’,3,PARAM, STEP,PMIN, PMAX,SIGPAR,CHI2)
write(*,*)’reconstruct (phi - PHI_rcal_ac)’
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write(*,*) ’Fitting v2 = ’,PARAM(3),’+-’,SIGPAR(3)
WAt e (5, %) 7 skokskokokok ko ook ok ok o okok ok okok ok Kok Kok ok KKK Kok ok K Kok Kok 7
write(*,*)’<Cos2(PHI_flat - PHI_org)> = ’,rsl

v2 = PARAM(3)/rsl

write(*,%x)’v2 = 7 ,v2

WELTE (K, %) 7 skokokskokskokokokokok ok skok sk ok ok koK Kok ok KKK ok KKKk ok 7
write(*,*) ’<Cos2(phi-PHIO_flat)> = ’,cnt
write(*,*)’v2 = ’ ,cnt/rsl

format (£10.3)

format (£10.3,1x,f10.3,1x,f10.3,1x,f10.3)
format (£10.3,1x,f10.3)

format (I10,1x,I10,1x,I10)

call hrfile(1,’EXAMPLE’,’N’)
call hrout(0,icycle,’ ?)
call hrend(’EXAMPLE’)

end

¢ Standard Routine for Histgram Output

o

REAL FUNCTION UC0S2(X)
DOUBLE PRECISION DPAR(24) ,FITFUN
COMMON/HCFITD/DPAR, FITFUN

ccc 1st moment

C

FITFUN=DPAR(1)*(1.4DPAR(2)*2.*C0S(X*3.141592/180.))

ccc 2nd moment

+

FITFUN=DPAR (1) *(1.+DPAR(2)*2.%C0OS(1.*X*3.141592/180.)
+DPAR(3)*2.%C0S(2.*X*3.141592/180.))

UCOS2=FITFUN
END
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REAL FUNCTION PM180(PHI1)

Fix within plus minus 180 degree
Ex. 200 --> 200 - 360 = -160

O o o 0

Real PHI1

PM180=PHI1

If (PHI1.ge.180.)then
PM180=PHI1-360.

Elseif (PHI1.le.-180.)then
PM180=PHI1+360.

Endif

Return

End

REAL FUNCTION RANV2(v2)
Random phi angle generation with 1+v2*cos 2*phi

v2 ; INPUT ; strength of elliptic flow
RANV2 ; OUTPUT ; phi in degree

o o o o o0

Real v2, arg
Real RVEC(3)

7 Call RANMAR(RVEC,3) ! Uniform Random Number (MATHLIB)
RANV2 = 360.*RVEC(1)-180. ! Uniform Random (-180.,180.)

ccc 1st moment
c arg = 1.+ 2.%v2xCos(RANV2+%3.1415926/180.)
c If (RVEC(2)*(1.+2.%Abs(v2)).le.arg)Return

ccc 2nd moment
arg = 1.+ 2.%v2xCos(2.*RANV2x3.1415926/180.)
If (RVEC(2)*(1.+2.%Abs(v2)) .1le.arg)Return
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Goto 7
End

REAL FUNCTION RANPHI ()

Uniform Random phi angle (-180.,180.)

Real RVEC(1)

Call RANMAR(RVEC,1) | Uniform Random Number (MATHLIB)
RANPHI = 360.*RVEC(1)-180. ! Uniform Random (-180.,180.)
Return

End

REAL FUNCTION RANGAUS(Amean,Sigma)

Random number generation of Gauss distr.
Amean ; INPUT : Mean value of Gaussian
Sigma ; INPUT : Sigma of Gaussian

Real Amean, Sigma
Real RVEC(1)

Call RNORML (RVEC,1) ! Gaussian Random Number (MATHLIB)
RANGAUS = Sigma*RVEC(1) + Amean

RETURN
END

REAL FUNCTION RANEXP(Slope)

Random number generation of Exponential ; Exp(-x/Slope).
Slope ; INPUT : Inverse Slope Parameter

Real Slope, RVEC(1)
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Call RANMAR(RVEC,1) ! Uniform Random Number (MATHLIB)
RANEXP = -Slope*AL0OG(1.-RVEC(1))

RETURN
END

Real Function RANXEXP(Icont,Slope,Xlow,Xhigh)

Random number generation of X Exponential ; x * Exp(-x/Slope).
Icont ; INPUT : Set 1 for initialize
Slope ; INPUT : Inverse Slope Parameter
Xlow ; INPUT : low end
Xhigh ; INPUT : high end

SAVE FSPACE
Common /FXEXP1/ Slopel
Real Slope, Slopel, RVEC(1),FSPACE(200)
External FXEXP

If (Icont.eq.1)then I Initialize
Slopel = Slope
Call FUNLXP(FXEXP,FSPACE,XLOW,XHIGH)
Endif
Call FUNLUX(FSPACE,RVEC,1)
RANXEXP = RVEC(1)
RETURN
END

FUNCTION FXEXP(X)
Common /FXEXP1/ Slopel
FXEXP= x*exp(-x/slopel)
RETURN

END
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PHENIX D ZEk DATA % 2R - D HMNAZD AN S
AT -Read Files

program rewritedatal00200

PHENIX DATA (130AGeV) Analysis

METHOD- Azimuthal angle gap between the two Tracks
ReWrite DataFiles

Multiplicity 100-200

O O o o0 O

common/pawc/h(4000000)

Logical BTWN

Integer N,q,Ierr,a,num_event,n_event,num_file,h,g,t
Integer bl,f1,b2,f2,b3,£3

Real phi(200000),philr(200000),phi2(200000)

Real phil_b(200000),phil_f£(200000) ,phi2_b(200000)

Real xpcr(100000) ,ypcr (100000) ,zpcr(100000) ,phi2_f (200000)
Real philr(200000),thetalr(200000) ,etalr(200000)

Real zvtxr (200000),eta_br (200000),eta_£fr(200000)

Real eta_b(20000),eta_f (20000)

Real xpcm(200000) ,ypcm(200000) ,zpcm(200000) ,zvtxm (200000)
Real thetalm(200000),etalm(200000) ,phi2_b(200000)

Real phi2_£(200000),eta_bm(200000) ,eta_fm(200000)

Real xpc3(200000),ypc3(200000) ,zpc3(200000) ,zvtx3(200000)
Real phi3(200000),etal(200000) ,theta3(200000) ,eta_3(200000)
Real phi3_b(200000),phi3_f(200000) ,eta_£3(20000),eta_b3(200000)

BTWN(a,b,c)=(a-b)*(b-c) .ge.0.
Character*x60 in_file

num_file = 128
num_event = 2000
write(6,*) ’Number of files to read?’

c read(5,*)num_file

O



(@]

101

write(6,*) ’Maximum number of events in one file 7’

read (5, *)num_event

open(unit=888,file=’exp.dat’,status=’0ld’)
open(unit=444,file=’out0_2par_100200.dat’,status=’UNKNOWN’)

q=0

do 1000 n = 1,num_file I file Loop
read(888,’(a)’)in_file

open(unit=1,file=in_file,status=’0ld’)

open(unit=100,file=’outl_2par_100200.dat’,
recl=4096,status=’UNKNOWN’)

open(unit=101,file=’out10_2par_100200.dat’,
recl=4096,status=’UNKNOWN’)

do 100 i = 1,num_event ! Real event Loop
read(1,*,End=100)ndc,npcl,npc2,ntec,ntof ,tvtx,zvtx

if (npcl.ne.0)then

bl =0
f1 =0
do 10 j = 1,npcl I Track Loop

read(1,*)xpcl,ypcl,zpcl
xper (j)=xpcl

yper (j)=ypcl

zpcr (j)=zpcl

zvtxr (j)=zvtx

philr (j)=ATAN2(ypcr(j),xpcr(j))*180./3.141592
thetalr (j)=ATAN2 (sqrt(xpcr(j)**2.+ypcr(j)**2.),
zpcr (j)-zvtxr(j))
etalr(j)=-log(tan(thetalr(j)/2.))
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if (etalr(j).1t.-0.05)then
bl =bl +1
phil_b(b1)=philr(j)
eta_b(bl)=etalr(j)

elseif (etalr(j).gt.0.05)then
f1=1f1+1
phil_f(£f1)=philr(j)
eta_f(f1)=etalr(j)
endif

10 continue

if ((npcl.gt.100) .and. (npcl.1le.200))then

£} & C  Program List

if ((npcl.gt.ndc*1.25) .and. (npcl.1lt.ndc*2.5))then

if((bl.ne.0).and.(f1.ne.0))then

qQ=q+1

write(100,*)ndc,npcl,npc2,ntec,ntof ,tvtx,zvtx,bl

write(101,*)ndc,npcl,npc2,ntec,ntof ,tvtx,zvtx,fl

do 11 j = 1,bl

write(100,*)phil_b(j),eta_b(j)
11 continue

do 12 j = 1,f1
write(101,*)phil_f(j),eta_£(j)
12 continue
endif

endif
endif
endif

I Track Loop
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100 continue

1000 continue
close(888)
write(444,%)q ! Total Number of Events
close(444)

CCCCCCCCreeeeeeceeceeecececceeecececceccecececceceeceecccecccecccccccceecceccce

C Rewrite data_file for mixed event

C

CCCCCCCCreeeeeeeeecceececeeeeeecececcecceccecceceeeecccecccecccccccceeccececce
open(unit=999,file=’expl.dat’,status=’0ld’)

read(999,’(a)’)in_file
do 2000 m = 1,num_file-1 ! file Loo
read(999,’(a)’)in_file

write(*,*)in_file

open(unit=2,file=in_file,status=’0ld’)
open(unit=200,file=’out2_2par_100200.dat’,recl=4096,

+ status=’UNKNOWN’)
open(unit=201,file=’out20_2par_100200.dat’ ,recl=4096,
+ status=’UNKNOWN’)
do 200 k = 1,num_event I Mixed event Loop

read(2,*,End=200)ndc,npcl,npc2,ntec,ntof ,tvtx,zvtx

if (npcl.ne.0)then
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b2 =0
2

1]
(@]

do 201 j = 1,npcl

read(2,*)xpcl,ypcl,zpcl

xpem(j)=xpcl

ypem(j)=ypcl

zpcm(j)=zpcl

zvtxm(j)=zvtx
phi2(j)=ATAN2(ypcm(j) ,xpcm(j))*180./3.141592
thetalm(j)=ATAN2 (sqrt(xpcm(j)**2.+ypcm(j)**2.),

+ zpem () -zvtxm(j))

etalm(j)=-log(tan(thetalm(j)/2.))

if (etaim(j).1t.-0.05)then
b2 = b2 + 1
phi2_b(b2)=phi2(j)
eta_bm(b2)=etalm(j)
elseif (etalm(j).gt.0.05)then
f2 =2 + 1
phi2_f (£2)=phi2(j)
eta_fm(f2)=etalm(j)
endif

201 continue
if ((npcl.gt.ndc*1.25) .and. (npcl.1lt.ndc*2.5))then
if ((npcl.gt.100) .and. (npcl.1le.200))then
if ((b2.ne.0) .and. (f2.ne.0))then

write(200,*)ndc,npcl,npc2,ntec,ntof,tvtx,zvtx,b2
write(201,*)ndc,npcl,npc2,ntec,ntof,tvtx,zvtx,f2
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do 20 j = 1,b2 I Track Loop
write(200,*)phi2_b(j),eta_bm(j)
20 continue

do 21 j = 1,f2
write(201,*)phi2_£(j),eta_fm(j)
21 continue
endif
endif
endif

endif
200 continue

2000 continue
close(999)
open(unit=777,file="expl.dat’,status=’0ld’)
read(777,’(a)’)in_file

open(unit=3,file=in_file,status=’0ld’)

do 300 h = 1,num_event
read(3,*,End=300)ndc,npcl,npc2,ntec,ntof,tvtx,zvtx

if (npcl.ne.0)then
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b3
£3

(I
o O

do 31 g = 1,npcl

read(3,*)xpcl,ypcl,zpcl

xpc3(g)=xpcl

ypc3(g)=ypcl

zpc3(g)=zpcl

zvtx3(g)=zvtx
phi3(g)=ATAN2(ypc3(g) ,xpc3(g))*180./3.141592
theta3(g)=ATAN2(sqrt (xpc3(g) **2.+ypc3(g)**2.),

+ zpc3(g) -zvtx3(g))

eta_3(g)=-log(tan(theta3(g)/2.))

if (eta_3(g).1t.-0.05)then
b3 = b3 + 1
phi3_b(b3)=phi3(g)
eta_b3(b3)=eta_3(g)
elseif (eta_3(g) .gt.0.05)then
f3 =13 +1
phi3_f (£3)=phi3(g)
eta_f3(f3)=eta_3(g)
endif

31 continue
if ((npcl.gt.ndc*1.25) .and. (npcl.1lt.ndc*2.5))then

if ((npcl.gt.100) .and. (npcl.1le.200))then
if ((b3.ne.0) .and. (£3.ne.0))then

write(200,*)ndc,npcl,npc2,ntec,ntof,tvtx,zvtx,b3
write(201,*)ndc,npcl,npc2,ntec,ntof,tvtx,zvtx,f3



do 123 j = 1,b3
write(200,*)phi3_b(j),eta_b3(j)
123 continue

do 22 j = 1,f3
write(201,*)phi3_f(j),eta_f3(j)

22 continue
endif
endif
endif
endif
300 continue

end

! Track Loop

107
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PHENIX D ZEk DATA % 2R - D HMNAZD AN S
FRMT - Reconstruct

program phxnix2part100200

PHENIX DATA(130AGeV) Analysis

METHOD- Azimuthal angle gap between the two Tracks
Cal. Real / Mixed Event

Multiplicity 100-200

O o o o o

common/pawc/h (4000000)

Logical BTWN

Integer Ierr,a,bl,b2,f1,f2,npclr,npclm,p,k

Real phi(200000),phil_b(200000) ,phil_£(200000)
Real phi2_b(200000) ,phi2_£ (200000) ,thetal (200000)
Real phi3_b(200000),phi3_f(200000) ,theta3(200000)
Real eta3(200000),phi3(2000000) ,etam_b(100000)
Real etal(200000),phil(200000) ,phi2(2000000)

Real eta2(200000),theta2(200000),eta_b(10000)
Real eta_f(10000),etam_f (200000)

Real PARAM(2),STEP(2),PMIN(2),PMAX(2),SIGPAR(2),err
BTWN(a,b,c)=(a-b)*(b-c) .ge.0.

EXTERNAL UCO0S2

EXTERNAL UCOS

call hlimit(400000)

call hropen(1l,’EXAMPLE’, ’phx_2par_100200.hst’,’N’,1024,Istat)
call htitle(’FlowB’)

call hbook1 (10, ’BACKWARD phi’,100,-180.,180.,0.)

call hbook1 (20, ’FOREWARD phi’,100,-180.,180.,0.)

call hbook1(30,’REAL EVENT’,200,-180.,180.,0.)

call hbook2(40,’phil vs phil’,50,-180.,180.,50,-180.,180.,0.)
call hbook1 (50, ’BACKWARG phi_m’,200,-180.,180.,0.)

call hbook1 (60, ’FOREWARD phi_m’,200,-180.,180.,0.)
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call hbook1(70,’MIXED EVENT’,200,-180.,180.,0.)

call hbook2(80,’phil vs phi2’,50,-180.,180.,50,-180.,180.,0.)
call hbook1(90,’REAL / MIXED’,200,-180.,180.,0.)

call hbook2(101,’eta vs phib’,50,-4.,4.,50,-180.,180.,0.)
call hbook2(201,’eta vs phif’,50,-4.,4.,50,-180.,180.,0.)
call hbook2(100,’eta vs phi’,50,-1.,1.,50,-180.,180.,0.)

open(unit=555,file="out0_2par_100200.dat’,status=’0ld’)
open(unit=100,file=’outl_2par_100200.dat’,status=’0ld’)
open(unit=101,file=’out10_2par_100200.dat’,status=’0ld’)
open(unit=200,file=’out2_2par_100200.dat’,status=’0ld’)
open(unit=201,file=’out20_2par_100200.dat’,status=’0ld’)
read (555, %) num_event
do 10 i=1,num_event ! Real Event Loop
read (100, *,End=10)ndc,npclr,npc2,ntec,ntof,tvtx,zvtx,bl
read(101,*,End=10)ndc,npclr,npc2,ntec,ntof,tvtx,zvtx,fl
do 20 j = 1,bl I Tracks Loop

read (100, *)phil_b(j),eta_b(j)

call hfill(10,phil_b(j),0.,1.)
call hfill(101,eta_b(j),phil_b(j),1.)

20 continue
cccce
do 211 =1,f1

read(101,*)phil_£(1),eta_f(1)

call hfill1(20,phil_£(1),0.,1.)
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call hfil1(201,eta_f(1),phil_f(1),1.)

21 continue
do 30 k =1, bl I Combinations
do 40 m =1, f1

arg=phil_b(k)-phil_f (m)
call hfil1(30,PM180(arg),0.,1.)
call hfil1(40,phil_b(k),phil_f(m),1.)

40 Continue

30 Continue

C

c Mixed Event
C

C

read (200, *,End=10)ndc,npclim,npc2,ntec,ntof,tvtx,zvtx, b2
read(201,*,End=10)ndc,npcim,npc2,ntec,ntof ,tvtx,zvtx, £2

do 50 1=1,b2
read (200,*)phi2_b(1l) ,etam_b(1)
call hfill(50,phi2_b(l),0.,1.)
50 continue
do 51 1 =1,f2
read(201,*)phi2_f(1) ,etam_f (1)

call hfil1(60,phi2_£(1),0.,1.)

51 continue
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cccce
do 60 t=1,bl
do 70 s=1,f2
argm=phil_b(t)-phi2_f(s)
call hfil1(70,PM180(argm),0.,1.)
call hfill(80,phil_b(t),phi2_f(s),1.)
70 continue
60 continue
10 continue
call hopera(30,’E/’,70,90,1.,1.) IFlow
call hopera(101,’+’,201,100,1.,1.) IFlow
c
c Fitting

C

PARAM(1)=100.

PARAM(2)=0.1

call hfith(90,UCO0S, E’,3,PARAM,STEP,PMIN,PMAX, SIGPAR,CHI2)
write(6,*) 2#x**+xx PHENIX DATA 128 FILES *kskkkkkkkxk’
write(6,*) 7kx***k*x Multiplicity 100 — 200 skkskkkskkskkk’
write(6,%)’V2 = ’ PARAM(3),’+-’,SIGPAR(3)

v2 = sqrt(PARAM(3))

err = 0.5%(PARAM(3)**(-0.5))*SIGPAR(3)

write(6,*)’——-> v2 = ’ v2,’ +-’ err
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¢ Standard Routine for Histgram Output

C

c call hrfile(1,’hexam’,’N’)
call hrout(0,icycle,’ ’)
call hrend(’EXAMPLE’)

end

REAL FUNCTION UCO0S2(X)

DOUBLE PRECISION DPAR(24) ,FITFUN
COMMON/HCFITD/DPAR,FITFUN
FITFUN=1.+2.*DPAR(1)*C0S(0.03490*X)
UC0S2=FITFUN

END

REAL FUNCTION UCOS(X)

DOUBLE PRECISION DPAR(24),FITFUN1
COMMON/HCFITD/DPAR,FITFUN1

FITFUN1= DPAR(1)*(1.+2.*DPAR(2)*C0OS(X*1.%3.141592/180.)

+ +2 . *DPAR(3)*C0S (X*2.%3.141592/180.))
c + +2.*%DPAR (4) *C0OS (X*3.%3.141592/180.)
c + +2 . %DPAR(5) *COS (X*4 .*3.141592/180.))

UCOS=FITFUN1
END

REAL FUNCTION PM180(PHI1)

Fix within plus minus 180 degree
Ex. 200 --> 200 - 360 = -160

O o o0 0

Real PHI1
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PM180=PHI1

If (PHI1.ge.180.)then
PM180=PHI1-360.

Elseif (PHI1.le.-180.)then
PM180=PHI1+360.

Endif

Return

End

REAL FUNCTION RANV2(v1,v2,v3,v4)

Random phi angle generation with 1+v2*cos 2*phi
vl ; INPUT ; strength of directed flow

v2 ; INPUT ; strength of elliptic flow
RANV2 ; OUTPUT ; phi in degree

Real v1,v2,v3,v4,arg
Real RVEC(3)

Call RANMAR(RVEC,3) ! Uniform Random Number (MATHLIB)
RANV2 = 360.*RVEC(1)-180. ! Uniform Random (-180.,180.)
arg = 1.+2.*v1xCos(RANV2%3.1415926/180.)
+2.*%v2*Cos (2. *RANV2*3.1415926/180.)
+2.*xv3*xCos (3. *RANV2*3.1415926/180.)
+2.*xv4*Cos (4. *RANV2%3.1415926/180.)

If (RVEC(2)*(1.42.xAbs(v1)+2.*Abs (v2)+2.xAbs (v3)+2.x(v4))
+ .le.arg)Return

Goto 7
End

REAL FUNCTION RANPHI()

Uniform Random phi angle (-180.,180.)
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Real RVEC(1),PHI,alfa,beta

Call RANMAR(RVEC,1) ! Uniform Random Number (MATHLIB)
RANPHI = 360.*RVEC(1)-180. ! Uniform Random (-180.,180.)

Return
End

REAL FUNCTION RANGAUS(Amean,Sigma)
¢ Random number generation of Gauss distr.
C Amean ; INPUT : Mean value of Gaussian

C Sigma ; INPUT : Sigma of Gaussian

Real Amean, Sigma
Real RVEC(1)

Call RNORML(RVEC,1) ! Gaussian Random Number (MATHLIB)
RANGAUS = Sigma*RVEC(1) + Amean

RETURN
END

REAL FUNCTION RANEXP(Slope)

¢ Random number generation of Exponential ; Exp(-x/Slope) .
C Slope ; INPUT : Inverse Slope Parameter

Real Slope, RVEC(1)

Call RANMAR(RVEC, 1) ! Uniform Random Number (MATHLIB)
RANEXP = -Slope*AL0OG(1.-RVEC(1))

RETURN
END
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Real Function RANXEXP(Icont,Slope,Xlow,Xhigh)

¢ Random number generation of X Exponential ; x * Exp(-x/Slope).
C Icont ; INPUT : Set 1 for initialize

C Slope ; INPUT : Inverse Slope Parameter

C Xlow ; INPUT : low end

C Xhigh ; INPUT : high end

SAVE FSPACE
Common /FXEXP1/ Slopel
Real Slope, Slopel, RVEC(1),FSPACE(200)
External FXEXP

If (Icont.eq.1l)then I Initialize
Slopel = Slope
Call FUNLXP(FXEXP,FSPACE,XLOW,XHIGH)
Endif
Call FUNLUX(FSPACE,RVEC,1)
RANXEXP = RVEC(1)
RETURN
END

FUNCTION FXEXP(X)
Common /FXEXP1/ Slopel
FXEXP= x*exp(-x/slopel)
RETURN

END
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PHENIX @ 228% DATA % Reaction plane ® Flattening I<
& YT I % Read Files

program phxflat1100200

PHENIX DATA (130AGeV) Analysis
Flattening Reaction plane Distr.
Multiplicity 100-200

O o o o0 O

common/pawc/h (40000000)

Logical BTWN

Integer n, Ierr,l,for(10000),n_event,n_correct,back(10000),h
Integer t,npcl,p

Real phir(1000) ,PHI_rcal(100000),p_rapidity

Real phil(1000),dphi(100000) ,ab(100000) ,bb(100000)
Real af(100000) ,bf(100000)

Real sf(100000),cf(100000) ,x1(100000) ,y1(100000)
Real sb(100000),cb(100000) ,x2(100000) ,y2(100000)
Real theta(10000),phi(10000),eta(10000),etal(100000)
Real PHI_calf(100000),PHI_calb(100000),etar(100000)
Real PARAM(3),STEP(2),PMIN(2),PMAX(2),SIGPAR(3)
BTWN(a,b,c)=(a-b)*(b-c) .ge.0.

EXTERNAL UC0S2

character*60 in_file

integer iphi,ie

real fphi

num_file = 128
num_event = 2000
n_correct = 40

write(6,*)’ Flow Analysis with Flattening the Reaction Plane !’
Write (6, *)  skkxkkrkkrkkkkkrkkkx PHENIX Data sskkkskkskrkskkkskkkkkk

write(6,%*)’ Numer of files to read 7’

O
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read(5,*) num_file
write(6,*)’ The Maximum number of events in one file ?’
read(5,*) num_event
write(6,%*)’ The Order to Flatten Reaction Plane (n) ? ’

read(5,*) n_correct

p_rapidity = 0.05
sf(n)=0.
cf(n)=0.
sb(n)=0.
cb(n)=0.

open(unit=100,file="outl_flat.dat’,rec1=4096,status=’UNKNOWN’)
open(unit=400,file="out4_flat.dat’,recl1=4096,status=’UNKNOWN’)

open(unit=888,file=’exp.dat’,recl=4096,status=’0ld’)

n_event=0
t =0
do 10000 h = 1,num_file I Read file

read(888,’ (a)’,End=10000)in_file
in_file=’../’//in_file

t=t+ 1

write(*,*) ’Reading’,t,’th file now !’

open(unit=500,file=in_file,recl=4096,status=’0ld’)

do 10 i=1,num_event ! Event Loop

read (500, *,End=10)ndc,npcl,npc2,ntec,ntof ,tvtx,zvtx

if (npcl.ne.0)then
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p=0
do 11 j = 1,npcl I Track Loop

read (500, *)xpcl,ypcl,zpcl
phi (j)=ATAN2(ypcl,xpcl)*180./3.141592

theta(j)=ATAN2 (sqrt(xpcl**2.+ypcl**2.) ,zpcl-zvtx)
eta(j)=-log(TAN(theta(j)/2.))

iphi=int ((phi(j)+180.)*50/360) ! phi slice
ie=mod (iphi,2)+1

fphi=phi (j)+180.-float(iphi)*360.0/50.0

if (fphi.lt.1.72) ie=0

CSE if(eta(j) .gt.p_rapidity)then !!!! Divide pseudo-rapidity Distr.
if(ie.eq.1)then !!!! Divide pseudo-rapidity Distr.
1=1+1

phir(1)=phi(j)
etar(1)=eta(j)
CSE Elseif(eta(j).1lt.-1.*p_rapidity)then
Elseif(ie.eq.2)then
p=p+1
phil(p)=phi(j)
etal(p)=eta(j)

endif
11 enddo
cccecc
if ((npcl.1t.ndc*2.5) .and. (npcl.gt.ndc*1.25))then
if ((npcl.gt.100).and. (npcl.1t.200))then P11 multiplicity
if((p.ne.0).and. (1.ne.0))then
cccecc
call RPCAL(phir,1,xx1,yyl) I Cal. reaction plane
x1(1)=xx1
y1(i)=yy1

PHI_calf(i)= ATAN2(y1(i),x1(i))*180./3.141592



call RPCAL(phil,p,xx2,yy2)
x2(i)=xx2
y2(i)=yy2
PHI_calb(i)= ATAN2(y2(i),x2(i))*180./3.141592

I number of Tracks

for(i)=p ! for reconstruct

back(i)=1 ! for reaction plane

n_event=n_event+1
write(100,*)PHI_calf(i),for(i)

do 112 j = 1,for(i)
write(100,*)phil(j),etal(j)

continue

CCCCCC Cal. for Resolution

write(400,*)PHI_calb(i) ,back(i)
do 113 j = 1,back(i)
write(400,*)phir(j),etar(j)

continue

CCCCCCLLeeeceeeeeeeeeecececececeeceeceeeecececceccececececececcececcecce

do 100 n = 1,n_correct

sf (n)=SIN(n*PHI_calf(i)*3.141592/180.)+sf(n)
cf(n)=C0S(n*PHI_calf(i)*3.141592/180.)+cf(n)
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sb(n)=SIN(n*PHI_calb(i)*3.141592/180.)+sb(n)
cb(n)=C0S(n*PHI_calb(i)*3.141592/180.)+cb(n)

100 continue
endif
endif
endif
endif
10 continue
10000 continue

open(unit=200,file=’out2_flat.dat’,recl1=4096,status=’"UNKNOWN’)
do 101 n=1,n_correct
af (n)=(-2./n)*sf(n)/n_event
bf(n)=( 2./n)*cf(n)/n_event
write(200,*)af (n) ,bf (n)

101 continue

open(unit=600,file=’out5_flat.dat’,recl1=4096,status=’"UNKNOWN’)
do 102 n=1,n_correct
ab(n)=(-2./n)*sb(n)/n_event
bb(n)=( 2./n)*cb(n)/n_event
write(600,*)ab(n),bb(n)
102 continue
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close(100)
close(200)
close(600)

ccccccccce

open(unit=300,file=’out3_flat.dat’,recl=4096,status=’"UNKNOWN’)
write(300,*)n_event,n_correct
close(300)

c
¢ Standard Routine for Histgram Output

C

call hrout(0,icycle,’ ’)
call hrend(’RFLAT’)

end

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

SUBROUTINE RPCAL(phi,n,x,y)
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
C CALCULATE REACTION PLANE

REAL x,y,p,phi(200000)
Integer n

x=0.

y=0.

do 5 k=1,n

x=C0S (2. *phi (k)*3.141592/180.) + x
y=SIN(2.*phi(k)*3.141592/180.) + y

5 enddo

RETURN
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£ & C

End

REAL FUNCTION UC0S2(X)
DOUBLE PRECISION DPAR(24),FITFUN
COMMON/HCFITD/DPAR, FITFUN

ccc 1st moment
FITFUN=DPAR(1)*(1.+DPAR(2)*2.*C0OS(X*3.141592/180.))

C

ccc 2nd moment
FITFUN=DPAR(1)*(1.+DPAR(2)*2.*C0S(2.*X*3.141592/180.))

o o o o

UCOS2=FITFUN
END

REAL FUNCTION PM180(PHI1)

Fix within plus minus 180 degree
Ex. 200 --> 200 - 360 = -160

Real PHI1

PM180=PHI1

If (PHI1.ge.180.)then
PM180=PHI1-360.

Elseif (PHI1.le.-180.)then
PM180=PHI1+360.

Endif

Return

End

REAL FUNCTION RANV2(v2)

Random phi angle generation with 1+v2*cos 2*phi
v2 ; INPUT ; strength of elliptic flow

Program List
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o RANV2 ; OUTPUT ; phi in degree

Real v2, arg
Real RVEC(3)

7 Call RANMAR(RVEC,3) ! Uniform Random Number (MATHLIB)
RANV2 = 360.*RVEC(1)-180. ! Uniform Random (-180.,180.)

ccc 1st moment

c arg = 1.+ 2.%v2*Cos(RANV2%3.1415926/180.)
c If (RVEC(2)*(1.+2.%Abs(v2)) .le.arg)Return

ccc 2nd moment
arg = 1.+ 2.%v2*Cos(2.*RANV2%3.1415926/180.)
If (RVEC(2)*(1.+2.*%Abs(v2)).1le.arg)Return

Goto 7
End
REAL FUNCTION RANPHI ()
c Uniform Random phi angle (-180.,180.)

Real RVEC(1)

Call RANMAR(RVEC,1) | Uniform Random Number (MATHLIB)
RANPHI = 360.*RVEC(1)-180. ! Uniform Random (-180.,180.)
Return

End

REAL FUNCTION RANGAUS(Amean,Sigma)

¢ Random number generation of Gauss distr.
C Amean ; INPUT : Mean value of Gaussian
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C Sigma ; INPUT : Sigma of Gaussian

Real Amean, Sigma
Real RVEC(1)

Call RNORML(RVEC,1) ! Gaussian Random Number (MATHLIB)
RANGAUS = Sigma*RVEC(1) + Amean

RETURN
END

REAL FUNCTION RANEXP(Slope)

c Random number generation of Exponential ; Exp(-x/Slope).

C Slope ; INPUT : Inverse Slope Parameter
Real Slope, RVEC(1)

Call RANMAR(RVEC, 1) ! Uniform Random Number (MATHLIB)
RANEXP = -Slope*ALOG(1.-RVEC(1))

RETURN
END

Real Function RANXEXP(Icont,Slope,Xlow,Xhigh)

Random number generation of X Exponential ; x * Exp(-x/Slope).
Icont ; INPUT : Set 1 for initialize
Slope ; INPUT : Inverse Slope Parameter
Xlow ; INPUT : low end
Xhigh ; INPUT : high end

Q Q Q Qo0

SAVE FSPACE
Common /FXEXP1/ Slopel
Real Slope, Slopel, RVEC(1),FSPACE(200)
External FXEXP



If (Icont.eq.1l)then I Initialize
Slopel = Slope
Call FUNLXP (FXEXP,FSPACE,XLOW,XHIGH)
Endif
Call FUNLUX(FSPACE,RVEC,1)
RANXEXP = RVEC(1)
RETURN
END

FUNCTION FXEXP(X)
Common /FXEXP1/ Slopel
FXEXP= x*exp(-x/slopel)
RETURN

END
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PHENIX @ 228% DATA % Reaction plane ® Flattening I<
& Y M9 % Reconstruct

program phxflat2100200

c
c PHENIX DATA (130AGeV) Analysis

c Flattening Reaction plane Distr.
c
c

Reconstruct!!

common/pawc/h (40000000)

Logical BTWN

Integer N, Ierr,for(100000),back(100000),m,t

Real phif(100000),PHI_rcal_f(1000000) ,PHI_rcal_b(10000000)
Real PHI_calf(100000),x1(100000),y1(100000) ,af(100000)
Real PHI_calb(100000),ab(100000),bb(100000)

Real phil_£(10000),phi(10000),phi2_f (10000) ,bf (100000)
Real phil_b(10000),phi2_b(100000) ,PHI_rcal2_£ (1000000)
Real PHI_rcal2(100000) ,phib(100000) ,PHI_rcal2_b(1000000)
Real dphi_£(10000),dphi_b(10000),etab(10000),etaf (10000)
Real PARAM(3),STEP(3),PMIN(3),PMAX(3),SIGPAR(3)
BTWN(a,b,c)=(a-b)*(b-c) .ge.0.

EXTERNAL UCO0S2

open(unit=100,file=’outl_flat.dat’,status=’0ld’)
open(unit=400,file=’out4_flat.dat’,status=’0ld’)
open(unit=300,file=’out3_flat.dat’,status=’0ld’)

open(unit=1,file="phx_flat_100200.hst’,form="UNFORMATTED’,
+ recl=4096, access=’DIRECT’,status=’UNKNOWN’)

call hlimit(40000000)
call htitle(’flattening reaction plane’)
call hbook1(1000,’PHI_cal(i)’,100,-180.,180.,0.)



call
call
call
call
call
call
call
call
call
call
call
call
call

hbook1(1001, ’PHI_flat(i)’,100,-180.,180.,0.)
hbook1 (1002, ’reconstruct 1’,100,-180.,180.,0.)
hbook1 (1003, ’reconstruct 2’,100,-180.,180.,0.)
hbook1 (1004, ’PHI (reconstruct)’,100,-180.,180.,0.)
hbook1 (1005, ’reconstruct 1_b’,100,-180.,180.,0.)
hbook1 (1006, ’reconstruct 2_b’,100,-180.,180.,0.)

hbook1 (1007, >PHI (reconstruct) _b’,100,-180.,180.,0.)
hbook1 (1008, ’PHI (reconstruct)_f+b’,100,-180.,180.,0.)

hbook1 (2000, >PHI_b(i)’,100,-180.,180.,0.)
hbook1(2001, ’PHI_flat_b(i)’,100,-180.,180.,0.)

hbook2(10, ’etab vs phi’,50,-1.,1.,50,-180.,180.,0.)
hbook2(20, ’etaf vs phi’,50,-1.,1.,50,-180.,180.,0.)

hbook2(30,’eta vs phi’,50,-1.,1.,50,-180.,180.,0.)

read(300,*)n_event,n_correct
rsl1=0.

cnt
m=
t:

0
0

0.

do 100 i=1,n_event

read(100,*,End=100)PHI_calf (i) ,for(i)
read (400, *,End=100)PHI_calb(i) ,back(i)

call hfil1(1000,PHI_calf(i),0.,1.)
call hfil1(2000,PHI_calb(i),0.,1.)

open(unit=200,file=’out2_flat.dat’,status=’0ld’)
open(unit=500,file="out5_flat.dat’,status=’0ld’)

dphi_f(i)=0.
dphi_b(i)=0.

do 102 n = 1,n_correct
read (200, *)af(n) ,bf(n)
read (500, *)ab(n) ,bb(n)
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dphi_f (i)=(af (n)*Cos (n*PHI_calf(i)*3.141592/180.)+
+ bf (n) *Sin (n*PHI_calf (i)*3.141592/180.))+dphi_f (i)

dphi_b(i)=(ab(n)*Cos(n*PHI_calb(i)*3.141592/180.)+
+ bb(n) *Sin (n*PHI_calb(i)*3.141592/180.))+dphi_b(i)

102 continue
close(200)
close(500)

dphi_f (i)=dphi_f (i)*180./3.141592
dphi_b(i)=dphi_b(i)*180./3.141592

PHI _rcal_f(i)=PHI_calf (i)+dphi_f (i)
PHI_rcal_b(i)=PHI_calb(i)+dphi_b(i)

xx=Cos (PHI_rcal_f(i)*3.141592/180.)
yy=Sin(PHI_rcal_f(i)*3.141592/180.)
PHI rcal_f(i)=ATAN2(yy,xx)*180./3.141592

xx=Cos(PHI_rcal_b(i)*3.141592/180.)
yy=Sin(PHI_rcal_b(i)*3.141592/180.)
PHI_rcal_b(i)=ATAN2(yy,xx)*180./3.141592

call hfil1(1001,PHI_rcal_£f(i),0.,1.)
call hfill1(2001,PHI_rcal_b(i),0.,1.)

rs1=Cos((PHI_rcal_b(i)-PHI_rcal_f(i))*3.141593/180.)
+ +rsl
t=t +1
do 111 k = 1,back(i)
read (400, *)phif (k) ,etaf (k)
call hfill1(10,etaf (k) ,phif(k),1.)

phil_f (k)=phif (k)-PHI_rcal_b(i)/2.
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xx=Cos (phil_f(k)*3.141592/180.)

yy=Sin(phil_f(k)*3.141592/180.)
phil_f (k)=ATAN2(yy,xx)*180./3.141592
call hfill(1005,phil_f(k),0.,1.)

PHI_rcal2_b(i)=PHI_rcal_b(i)/2.+180.
PHI_rcal2_b(i)=PM180(PHI_rcal2_b(i))
phi2_f (k)=phif (k)-PHI_rcal2_b(i)
xx=Cos (phi2_f (k)*3.141592/180.)
yy=Sin(phi2_f (k) *3.141592/180.)
phi2_f (k)=ATAN2(yy,xx)*180./3.141592
call hfill(1006,phi2_f(k),0.,1.)
111 continue

do 101 j=1,for(i)
read(100,*)phib(j),etab(j)
call hfill(20,etab(j),phib(j),1.)

phil_b(j)=phib(j)-PHI_rcal_f(i)/2.
xx=Cos (phil_b(j)*3.141592/180.)
yy=Sin(phil_b(j)*3.141592/180.)

phil_b(j)=ATAN2(yy,xx)*180./3.141592

call hfil1(1002,phil_b(j),0.,1.)

PHI_rcal2_f(i)=PHI_rcal_f(i)/2.+180.

PHI_rcal2_f(i)=PM180(PHI_rcal2_f(i))
phi2_b(j)=phib(j)-PHI_rcal2_f(i)

xx=Cos(phi2_b(j)*3.141592/180.)

yy=Sin(phi2_b(j)*3.141592/180.)
phi2_b(j)=ATAN2(yy,xx)*180./3.141592
call hfil11(1003,phi2_b(j),0.,1.)

cnt = Cos(2.*(phib(j)-PHI_rcal_£(i)/2.)*3.141592/180.) + cnt
m=m+1
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101

100

cccC
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continue

continue
call hopera(1002,’+’,1003,1004,1.,1.)
call hopera(10,’+’,20,30,1.,1.)
call hopera(1005,’+’,1006,1007,1.,1.)

call hopera(1004,’+’,1007,1008,1.,1.)

rsl = sqrt(rsl/t)

cnt/m

cnt

ccc Fitting

CccC

C

PARAM(1)=100.

PARAM(2)=0.1

PARAM(3)=0.

call hfith(1008,UC0S2,°Q’,3,PARAM, STEP,PMIN,PMAX, SIGPAR,CHI2)
Write(*,*)’************** PHENIX DATA 128 FILES skskkskskkskskkskskokskk’
write (k) Vkkkkrkkkkkrkrk Multiplicity 100-200 skkskkskokskskskkkxk

write(*,*) %% Reconstruct (phi(j)-PHI_flat(i)) and Fitting *x* °’

write(x,*)’ v2 = ?,PARAM(3),’ +- ’,SIGPAR(3)
write(*,*) >*%x*x*x Resolution ***xx
write(*,*)’SQRT<Cos2(PHI_for - PHI_back)> = ’,rsl

v2 = PARAM(3)/rsl

err = SIGPAR(3)/rsl

write(x,*)’—-—> v2 = ?,v2,’ +- ’,err

WELTE (K, %) 7 skokokokskokskoksk ok ko sk ok ok ok ok ook KK Kok ok ok Kok Kok Kok Kok ok okok koK ok J
write(*,*)’Cal. <Cos2(phi(j)-PHIO_flat(i))> ’



write(x,*)’v2 = ’ cnt
v2_cal = cnt/rsl
write(*,*)’——> v2_cal = ’,v2_cal

call hrfile(1,’EXAMPLE’,’N’)
call hrout(0,icycle,’ ?)
call hrend(’EXAMPLE’)

end

¢ Standard Routine for Histgram Output
c

REAL FUNCTION UCO0S2(X)
DOUBLE PRECISION DPAR(24) ,FITFUN
COMMON/HCFITD/DPAR, FITFUN

ccc 1lst moment

c FITFUN=DPAR(1)* (1.+DPAR(2)*2.*C0OS(X*3.141592/180.))

ccc 2nd moment
FITFUN=DPAR(1)*(1.+2.*DPAR(2)*C0OS(1.*X*3.141592/180.)
+ +2 . *xDPAR(3)*C0S (2. *X*3.141592/180.))

UCOS2=FITFUN
END

REAL FUNCTION PM180(PHI1)

c
c Fix within plus minus 180 degree
c Ex. 200 --> 200 - 360 = -160
c
Real PHI1
PM180=PHI1

If (PHI1.ge.180.)then
PM180=PHI1-360.

Elseif (PHI1.1le.-180.)then
PM180=PHI1+360.
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Endif
Return
End

REAL FUNCTION RANV2(v2)

o
c Random phi angle generation with 1+v2*cos 2*phi
C v2 ; INPUT ; strength of elliptic flow
o RANV2 ; OUTPUT ; phi in degree
o
Real v2, arg
Real RVEC(3)
7 Call RANMAR(RVEC,3) ! Uniform Random Number (MATHLIB)

RANV2 = 360.*RVEC(1)-180. ! Uniform Random (-180.,180.)
ccc 1st moment

c arg = 1.+ 2.%v2*Cos (RANV2%3.1415926/180.)
c If (RVEC(2) *(1.+2.*%Abs(v2)) .le.arg)Return

ccc 2nd moment
arg = 1.+ 2.%v2*Cos(2.*RANV2%3.1415926/180.)
If (RVEC(2)*(1.+2.%Abs(v2)) .le.arg)Return

Goto 7
End
REAL FUNCTION RANPHI ()
c Uniform Random phi angle (-180.,180.)
Real RVEC(1)

Call RANMAR(RVEC,1) ! Uniform Random Number (MATHLIB)
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RANPHI = 360.*RVEC(1)-180. ! Uniform Random (-180.,180.)
Return
End
REAL FUNCTION RANGAUS(Amean,Sigma)
¢ Random number generation of Gauss distr.
C Amean ; INPUT : Mean value of Gaussian

C Sigma ; INPUT : Sigma of Gaussian

Real Amean, Sigma
Real RVEC(1)

Call RNORML(RVEC,1) | Gaussian Random Number (MATHLIB)
RANGAUS = Sigma*RVEC(1) + Amean

RETURN
END

REAL FUNCTION RANEXP(Slope)

c Random number generation of Exponential ; Exp(-x/Slope) .

C Slope ; INPUT : Inverse Slope Parameter
Real Slope, RVEC(1)

Call RANMAR(RVEC,1) ! Uniform Random Number (MATHLIB)
RANEXP = -Slope*AL0G(1.-RVEC(1))

RETURN
END

Real Function RANXEXP(Icont,Slope,Xlow,Xhigh)

¢ Random number generation of X Exponential ; x * Exp(-x/Slope).
C Icont ; INPUT : Set 1 for initialize



134 £ 8 C  Program List

C Slope ; INPUT : Inverse Slope Parameter
C Xlow ; INPUT : low end
C Xhigh ; INPUT : high end

SAVE FSPACE
Common /FXEXP1/ Slopel
Real Slope, Slopel, RVEC(1),FSPACE(200)
External FXEXP

If (Icont.eq.1)then I Initialize
Slopel = Slope
Call FUNLXP(FXEXP,FSPACE,XLOW,XHIGH)
Endif
Call FUNLUX(FSPACE,RVEC,1)
RANXEXP = RVEC(1)
RETURN
END

FUNCTION FXEXP(X)
Common /FXEXP1/ Slopel
FXEXP= x*exp(-x/slopel)
RETURN

END
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