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!!00@s in @s in pBppBpC Data C Data EsEs9 9 pF)DpF)D
G Hesult from run5 pu;lished-a classic

! PHM31 O5003P 5?1Q03

G New result from runT

! preliminary

G )omparison of !0 cross section

! Next-to-leading orderONMWP pF)D

G ):EF68 B YYP or YretZer

G 8atrix calculation ;y AEersa4 et9 al9

G HenormaliZation and factoriZation scales
are set to ;e e\ual and set to

1/5p:4 p:4 5p:

G )alculated ;y ]9^ogelsang

:heorists haEe a tough _o;---Experimentalists can use scaling rules

!"#$p&'()*+,c./0+*)1+.2)3+44

*536)+1+6)75)!T)8)9):+;<c
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QQCCDD follows  follows xxT T   scaling-very powerful toolscaling-very powerful tool

LOQCD, QED: nK4

QCD

Ltructure and Fragmentation fns., which OscaleP,  i.e. are functions only of ratios of momenta, are in F (R)



Florence )orrelation-./ul1 2.34 5667 M9 /9 :annen;au<   =>7?

!"#$%&

Inclu-iAe inAariant Inclu-iAe inAariant !!66 -Bectru< i- BoCer laC -Bectru< i- BoCer laC

for for BB::""E E FeGFeG>c nHI9J>c nHI9J!!69J in BKB and MuKMu69J in BKB and MuKMu
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Inclu-iAe inAariant Inclu-iAe inAariant !!66 -Bectru< i- BoCer laC -Bectru< i- BoCer laC

for for BB::""E E FeGFeG>c nHI9J>c nHI9J!!69J in BKB and MuKMu69J in BKB and MuKMu

$uclear Modification Factor
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I<Bo--i;le to di-tinNui-O reduction in

tOe nu<;er of Barton- Pdue to e9N9

-toBBinN in <ediu<Q fro< fractional

doCn-Oift in -Bectru< Pdue to e9N9

enerN1 lo-- of Barton in <ediu<Q
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RRAAAAA A !!00 and non-identified charged are different and non-identified charged are different

Au Au 200-run 4

Foes either obey GCFH  Ie tried xT scaling AuAu 200 cf 130 MeN
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! !H#NI& run3 preliminary result.

! Recent Update down to 3Ge=/c

! !ublication is coming soon.

! NLB-pDCF calculation

! !rivate communication with I.=ogelsang

! CT#D6M !FF.

! Sum of direct ! P Bremsstrahlung !

! 3 scales R1/2pT,1pT,2 pTV

?%@(A,$%'+(?%@(A,$%'+(!!B-(B-(,&(,&(CDCCDCE(F*+*(E(F*+*(G-G-9(9(CH)FCH)F
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Aurenche et al  ,ur. Phys. JC9,10(1999)

Pheni: data clarifies

the data/theory

pu@@le

)#<@*$,-#& A,+B #+B%$ C*+* *&C )#<@*$,-#& A,+B #+B%$ C*+* *&C @D)E@D)E

TalB by MoniEue Ferlen at

RHICJAGL users meetinN 2005
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AeBC DTEF AeBC DTEF GGTT  scalinH result Ior Janti-KLrotonsscalinH result Ior Janti-KLrotons

in LML in LML collisons collisons !!ssAAAAN200 N200 OePOeP

"! n#6.8 ! 0.( p,      n #6.( ! +.0! 

DTEF, nucl-eG/060=0>>. Qt aLLears tRat SroTsUy, et al VWS!"#, XY are liUely BronH
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H0AA$%--,#& ,- G"*+ *+ D,ED AT9 I$% B*+* G"*++%$ +D*& +D%#$1J

H+*+% #G KH+*+% #G KIIII ,&  ,& I0I0 I0I0 *+ *+ $$--LLLLMM500 500 N%ON%O
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To t%-t A%t*,"- oB Th%o$yTo t%-t A%t*,"- oB Th%o$y!!DDEEEEFF"#"#4 4 ppTTHH
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!"#$%&'()*+%!%,-./01%,()2'3

@tate oA @tate oA BBdAdA  in dEAu at in dEAu at ""ssFFFFGG200 200 HeIHeI

!ot$ &'rect ! and #. con/'/tent 0't$ 1  
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@,$%'+(@,$%'+(!!(,-(,-AAB8)(%CC%'+B8)(%CC%'+DD(C#$(E"0#&-(C#$(E"0#&-    

Consistent )it* + ! ,o mo.i/ication )it*in t*e error

T*is is /irst measurement o/ 56MC e//ect8 /or 9luons

!"" xT

F0'"%*$(8#G,C,'*+,#&(!*'+#$.8,&(H,*-

!"#$%&, )$%*+,-,, .$/0 *-p2p*34546576
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:@% "%*d,&B-p*$+,'"% %DD%'+ *.E.*. +$,BB%$ ;,*-:@% "%*d,&B-p*$+,'"% %DD%'+ *.E.*. +$,BB%$ ;,*-

F Gu% +# +@% -+%%p"1 D*"",&B p#H%$-"*H -p%'+$u< #D +@% -'*++%$%d p*$+#&-4 +@%

,&'"u-,I% p*$+,'"% p: -p%'+$u< ,- d#<,&*+%d ;1 D$*B<%&+- ;,*-%d +#H*$d- "*$B% J.

:@,- H*- u&D#$+u&*+%"1 '*""%d +$,BB%$ ;,*- ;1 8. /*'#; *&d K. L*&d-@#DD4 K@1-.

M%p. 4"C4 5N7 (192N) *"+@#uB@ ,+ @*- &#+@,&B +# d# H,+@ * +$,BB%$.

!$#< 8Q: 5005
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@oA eBerytCinD you Aant to EnoA about JFTG@oA eBerytCinD you Aant to EnoA about JFTG

Aas measureH AitC 2-Iarticle correlationsAas measureH AitC 2-Iarticle correlations

CCJK, L.M.G.LnDelis, et al

NCys.Mett. !"#, =6O P=9Q0R

NCysicaGcriIta $!, ==6 P=979R

ITt S 7 TeU/c Bs IT

From MVT 200W
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@#A %B%$1+C,&D 1#0 A*&+ +# E&#A *;#0+ /F:G@#A %B%$1+C,&D 1#0 A*&+ +# E&#A *;#0+ /F:G

A*s <%*s0$%H A,+C 5.I*$+,'"% '#$$%"*+,#&sA*s <%*s0$%H A,+C 5.I*$+,'"% '#$$%"*+,#&s

))JK, L9M9G9L&D%",s, %+ *"

NC1s9M%++9 97#, =7O P=3Q6R

NC1s,'*G'$,I+* 19, ==7 P=323R

I:+ S 2 T%U>' Bs I:

!$#< 8V: 566W
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!$#<(8V:(566W
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H#A eBer1tCi&D 1#u A*&t t# E&#A *;#ut /E:GH#A eBer1tCi&D 1#u A*&t t# E&#A *;#ut /E:G

A*- me*-ured AitC 5.I*rticle c#rrel*ti#&-A*- me*-ured AitC 5.I*rticle c#rrel*ti#&-

))JK4 A9M9G9A&Deli-4 et *l

PC1-9Mett9 !"#4 =7O P=3Q6R

PC1-ic*GcriIt* 1!4 ==7 P=323R

I:t S 2 TeU>c B- I:

!r#m 8I: 566W
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@ow eBer1thinD 1o0 want to Enow a;o0t /F:G@ow eBer1thinD 1o0 want to Enow a;o0t /F:G

was <eas0red with 5.Iartic"e corre"ationswas <eas0red with 5.Iartic"e corre"ations

))JK4 L9M9G9LnDe"is4 et a"

Nh1s9Mett9 97B4 17O P13Q0R

Nh1sicaGcriIta 194 117 P1323R

I:t S 2 TeU>c Bs I:

VF I:t

Io0tWI: sin!"

I:t I:

!ro< 8X: 500Y



!"#$%&'% )#$$%"*+,#&-./0"1 2.34 5667 89 /9 :*&&%&;*0<   55=7>

??@@  A,-+$,;0+,#& <%*-0$%- B$*C<%&+*+,#& B&9A,-+$,;0+,#& <%*-0$%- B$*C<%&+*+,#& B&9

?@ D E=FE+$,CG

!HI
"JEKD%.7E

L ,&A%M%&A%&+ #B M:+

FE+$,CGN69OP <%*-0$%A

Q%% 89 /*'#;R- +*"S @TQ U323 V%&%W*

!$#< 8X: 566P
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PAENDE (PAENDE (GepGep-eI/0605039) Lound tGis is wrong-eI/0605039) Lound tGis is wrong

Following FFF and CCPR PLS97(19U0)163-16U we were trying to

measure tGe net transVerse momentum oL tGe di-Wet (!2 I <YT>)

[ WT is parton Lragmentation transVerse momentum

[ YT is transVerse momentum oL a parton in a proton (2 protons)

[ IE=-pT!pTt/]pTt]
2 represents away Wet Lragmentation ^

[ pout is component oL away pT perpendicular to trigger pTt

IE pTt

pout=pT sin"#

pTt pT

We needed <^t> to solVe Lor YT. Tried to get it Lrom IE dist.
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The final resultThe final result

Ahere B/b!CmD!b is the mean charged multiplicity in the Het
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?@1(A%B%&A%&'%(#&(+@%?@1(A%B%&A%&'%(#&(+@%(!$*C(!$*C9(!&9(D*&,-@%-9(!&9(D*&,-@%-

E(:@%(#&"1(A%B%&A%&'%(#&(+@%(F$*C<%&+*+,#&(F0&'+,#&(,-(,&(+@%

&#$<*",G*+,#&('#&-+*&+(H=;(I@,'@(%J0*"-(K<L4(+@%(<%*&(<0"+,B",',+1

,&(+@%(*I*1(M%+(F$#<(+@%(,&+%C$*"(#F(+@%(F$*C<%&+*+,#&(F0&'+,#&9

E(:@%(A#<,&*&+(+%$<(,&(+@%(NO(A,-+$,;0+,#&(,-(+@%(P*C%A#$&(F0&'+,#&

Q((((((((((((((((((((((-#(+@*+(*+(F,N%A(B:+(+@%(NO(A,-+$,;0+,#&(,-(B$%A#<,&*&+"1

*(F0&'+,#&(#&"1(#F(NO(*&A(+@0-(%N@,;,+-(NO(-'*",&C4(*-(#;-%$D%A9

E(:@%($%*-#&(+@*+(+@%(NO(A,-+$,;0+,#&(,-(&#+(-%&-,+,D%(+#(+@%(-@*B%(#F(+@%

F$*C<%&+*+,#&(F0&'+,#&(,-(+@*+(+@%(,&+%C$*"(#D%$(G+(,&(RS4(5T(F#$(F,N%A(B:+
*&A(B:*(,-(*'+0*""1(*&(,&+%C$*"(#D%$(M%+(+$*&-D%$-%(<#<%&+0<((99((((9

P#I%D%$(-,&'%(+@%(+$,CC%$(*&A(*I*1(M%+-(*$%(*"I*1-($#0C@"1(%J0*"(*&A

#BB#-,+%(,&(+$*&-D%$-%(<#<%&+0<(R,&(BUBT4(,&+%C$*+,&C(#D%$(Q

-,<0"+*&%#0-"1(,&+%C$*+%-(#D%$(Q((9(:@%(,&+%C$*"(,-(#D%$(G+4(I@,'@

*BB%*$-(,&(;#+@(+$,CC%$(*&A(*I*1(-,A%(F$*C<%&+*+,#&(F0&'+,#&-(,&(RST9
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@Aere did C (and eEerybody in FGP) get@Aere did C (and eEerybody in FGP) get

tAis ideaK---from Feynman, Field and FoxtAis ideaK---from Feynman, Field and Fox

NTAere is a simOle relationsAiO

betPeen exOeriments done PitA

single-Oarticle triggers and tAose

Oerformed PitA Qet triggers. TAe

only difference in tAe oOOosite

side correlation is due to tAe fact

tAat tAe RSuarTU, from PAicA a

single-Oarticle trigger came,

alPays Aas a AigAer O! tAan tAe

trigger (by factor 1/ztrig). TAe

aPay-side correlations for a

single-Oarticle trigger at O! sAould

be rougAly tAe same as tAe aPay

side correlations for a Qet trigger at

O! (Qet)X O! (single Oarticle)/

YztrigZ[.

FFF Nucl.PAys. !"#$(1977) 1-6]
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As meas0red at the ISR ;y As meas0red at the ISR ;y Earri0latEarri0lat4 etc94 etc9
P9 Earri0lat4 et al4  G0cl9Phys9 !"#$%HI327J 423.457

!ig0res Mrom P9 Earri0lat4 ARGPS &# HI3N6J

I53.2I6 showing that /et Mragmentation

M0nctions in !p4 eQe. and pp H))RRJ are the

same with the same dependence oM b

HeSponential slopeJ on T   U! s 
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A Aery interesting CormulaA Aery interesting Cormula

measured Ratio oC jet transAerse momenta
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*&G *&G nn ;0+ &#+ #&  ;0+ &#+ #& ""

! ! 
h

!"! 
#

190

09H

097

09@

095

n ! 8.1
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It works Cor PHEGIH pJp It works Cor PHEGIH pJp hephep-eL/0605039-eL/0605039

nbN vertical scale labels on this and Collowing similar plots should be multiplied by 10
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5.A*$+,'"%5.A*$+,'"%
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@0B@0@0B@0
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STAR-Peripheral AuGAu data vs. ppGJlowSTAR-Peripheral AuGAu data vs. ppGJlow
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The aBay Cet didnThe aBay Cet didnEEt disaFFeart disaFFear

it Cust lost energy and Bidenedit Cust lost energy and Bidened

HTAJ-KJL91(200=)072=04

4O FTtO 6 PeQ/c  2OFTaOFTt

Rh=FTa/FTtT0.5

HTAJ-KJL95(2005)152=01

4O FTtO 6 PeQ/c  0.15OFTaO4 PeQ/c

Rh=FTa/FTtT0.04
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@mergence of narroC @mergence of narroC DiDi-Jets -Jets ppTaTa>= >= GeHGeH/c---/c---

Is the tricK Is the tricK ppTtTt>L >L GeHGeH/c or /c or MMhhNNppTaTa//ppTtTtO0.=7PQO0.=7PQ

8 # $T&tri*+ # 15 .e0/c

3T4R nucl-e:/0604018

Could it be simply that aCay-jets lose T/2 their energyQ

3T4R3T4R
xh = pTa ! pTt

O0.=7P

O0.P

O0.7P
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@ne of the few definitive results@ne of the few definitive results

Trigger mesons and baryons in the region of the baryon anomaly

both show the same trigger (near) side and away side jet structure.

This JKillsL the elegant recombination model of the baryon anomaly

MHEPQR MSC !" 0T1902  2.4<pTt<4 WeX/c 1.7< pTa<2.T WeX/c



!"#$%&'% )#$$%"*+,#&-./0"1 2.34 5667 89 /9 :*&&%&;*0<   =5>7=

?#@ ABB"1 ?#@ ABB"1 CDCD9 :# EF:AGH A0IA0 J*+*9 :# EF:AGH A0IA0 J*+*

F:AG4 /9 AJ*<-4 !0D,*&K L*&K4 %+ *"  MGN !"4 OP5Q6O E566PH

= R B:+ R 7 S%T>' RB:+UV=9P7 S%T>' BB4  A0A0 !-??V566 S%T



Florence Correlations-July 7-9, 2006 M. J. Tannenbaum   43/64

@t AorBs for STEF pHp andJ@t AorBs for STEF pHp andJ

  aK L means data normaliMed A.r.

to hep-ex/060P039
bK
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New BTCD Eata New BTCD Eata CuCuCuCuF F nuclnucl-ex/06040HI-ex/06040HI

I J pTt J H5 LeM/c  JpTtNO9.3I LeM/c Thanks to Dan MaTestro for table of Eata points
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?T@AB?T@ABnuclnucl-ex/060401EF  differs from-ex/060401EF  differs from

?T@A BPAJ95F in normaliLation and ?H@PE?T@A BPAJ95F in normaliLation and ?H@PE

nb: vertical scale labels on these and following similar plots should be multiplied by 10

?T@AU 0604019 label should be ?T@AU 060401E
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?ormali@e 0640AB to CDE9F by eye?ormali@e 0640AB to CDE9F by eye
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@ormaliAed data with PRG95 curve@ormaliAed data with PRG95 curve



!"#$%&'%(C#$$%"at,#&-./u"1(2.34(5667 89(/9(Ta&&%&;au<(((=3>7=

?TAA(676=6BC(?TAA(676=6BC(AuAu(AuAu('%&t$a"(D"att%$(tEa&'%&t$a"(D"att%$(tEa&

FGHIJK(676L6M3(pOp(D#$(FGHIJK(676L6M3(pOp(D#$(PPHHQ69LRQ69LR

Ca&(-t,""(D,t4(;ut('u$v%-(t##(D"at(PEQB4(;ut(-t,""(T%'$%a-%-(U,tE(,&'$%a-,&V('%&t$a",t1

!o#$%('()()%!o#$%+,)%%%%%-()./-

0()(*234%%%%%%5,)*23622%%%13822
0()(*234%%%%%%5,)*23862%%%13222

0()(*234%%%%%%5,)*23822%%%23:62



!"#$%&'%()#$$%"*+,#&-./0"1(2.34(5667 89(/9(:*&&%&;*0<(((=6>7?

@ABCDE(F+H0($%-0"+-@ABCDE(F+H0($%-0"+-

I(J%*0+,K0"(L+L(*&F(FH0($%-0"+-(M,+N(L:+(,&(O:HP(L0&'N+N$#0QN

$*&Q%9

@ABCDE4(@P)(2R4(6=?36R(S5667T



Florence Correlations-July 7-9, 2006 M. J. Tannenbaum   51/64

PHEDIF dHAu PRC73PHEDIF dHAu PRC73

L STAR 0604018 AuAu0-5 Olatter than all

published pHp and dHAu data RRRR
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Centrality @ependence oC the RidgeCentrality @ependence oC the Ridge

G yield oC associated particles can

be separated into a jet-liIe yield

and a ridge yield

! jet-liIe yield consistent in ! and "

and independent oC centrality

! ridge yield increases with

centrality
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STAR-CeD 5-E*$+,cle $e-ul+--FG5006STAR-CeD 5-E*$+,cle $e-ul+--FG5006

2.5 < pT,trigger< 4 GeV 6 < pT,trigger< 10 GeV

4T5R preliminary 4T5R preliminary1 < pT,assoc < 2.5 GeV
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?roadening persists to higher pT,trigger, but not ‘dip’
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Conical Flow Conical Flow Bs Bs CeDlected JetsCeDlected Jets
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Associated

Method being developed in PHENIX-<etter Pro=ection>

Motivation? 
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constant !

!

Cone is not bacC-to-bacC with trigger in 3-space

Must distinguish hollow from solid moving cone

IanJeeuwen-A=itnand-HP2006
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! #
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no v2 subtraction
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Cone simulation Leflected Jet simulation
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Long Learning Curve


