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2 6XPPDU\6XPPDU\
l �����������$�SHULRG�RI�XQSUHFHGHQWHG�
GLVFRYHU\�LQ�WKH�LQLWLDO�RSHUDWLRQ�RI�5+,&

l �����������5+,&��DV�WKH�SUHPLHUH�4&'�IDFLOLW\�
LQ�WKH�ZRUOG

l �����������5+,&�,,�DV�WKH�SUHPLHUH�4&'�IDFLOLW\�
LQ�WKH�ZRUOG

l ���������H5+,&�DQG�5+,&�,,�DV�WKH�SUHPLHUH�
4&'�IDFLOLW\�LQ�WKH�ZRUOG
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3 :K\�5+,&�":K\�5+,&�"
l 'LIIHUHQW�IURP�S�S��H�S FROOLGHUV

$WRPLF�QXPEHU�$�LQWURGXFHV�QHZ�VFDOH�4� a�$��� 4�
�

l 'LIIHUHQW�IURP�SUHYLRXV��IL[HG�WDUJHW��KHDY\�LRQ�IDFLOLWLHV
q (&0 LQFUHDVHG�E\��RUGHU�RI�PDJQLWXGH
« $FFHVVLEOH�[��SDUWRQ�PRPHQWXP�IUDFWLRQ�

GHFUHDVHV�E\�a�VDPH�IDFWRU�
« $FFHVV�WR�SHUWXUEDWLYH�SKHQRPHQD

u -HWV
u 1RQ�OLQHDU�G(�G[

l ,WV�GHWHFWRUV�DUH�FRPSUHKHQVLYH
«a$OO�ILQDO�VWDWH�VSHFLHV�PHDVXUHG�ZLWK�D�VXLWH�RI�GHWHFWRUV�

WKDW�QRQHWKHOHVV�KDYH�VLJQLILFDQW�RYHUODS�IRU�FRPSDULVRQV
l ,W·V�D GHGLFDWHG�IDFLOLW\

«$EOH�WR�
u 3HUIRUP�UHTXLUHG�EDVHOLQH�DQG�FRQWURO�PHDVXUHPHQWV
u 5HVSRQG�UDSLGO\�WR�QHZ�RSSRUWXQLWLHV��H�J������*H9�5XQ�

s
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4 5+,&�$FKLHYHPHQWV�WR�'DWH5+,&�$FKLHYHPHQWV�WR�'DWH
l 0DFKLQH��

q 5XQV�����
u $X�$X��RSHUDWLRQ�DW���HQHUJLHV�������������������*H9�
u G�$X�FRPSDULVRQ�UXQ������*H9�
u S�S����EDVHOLQH������*H9�

q 5RXWLQH�RSHUDWLRQ�LQ�H[FHVV�RI�WZLFH�GHVLJQ�OXPLQRVLW\��
q )LUVW�SRODUL]HG�KDGURQ FROOLGHU �

l ([SHULPHQWDO�2SHUDWLRQV�
q 5RXWLQH�FROOHFWLRQ��DQDO\VLV�RI�����7E�GDWDVHWV
q !���SXEOLFDWLRQV�LQ�3K\VLFDO�5HYLHZ�/HWWHUV��
q ([FHOOHQW�FRQWURO�RI�V\VWHPDWLFV DQG�LQWHU�H[SHULPHQW�
FRPSDULVRQV

l ([SHULPHQWDO�5HVXOWV�
q 5HFRUG�GHQVLWLHV�FUHDWHG�a����WLPHV�QRUPDO�QXFOHDU�GHQVLW\
q 1HZ�SKHQRPHQD�FOHDUO\�REVHUYHG��´MHWµ�TXHQFKLQJ�
q 6WURQJ�VXJJHVWLRQV�RI�D�QHZ�VWDWH�RI�PDWWHU
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5

BRAHMS & PP2PP (p)

STAR (p)

PHENIX (p)
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BOOSTER

Pol. Proton Source
500 µA, 300 µs

GeVs

L

50050

onPolarizati70%

cms102 2132
max

<<

×= −−

Spin Rotators

Partial Siberian Snake

Siberian Snakes

200 MeV Polarimeter AGS Internal Polarimeter
Rf Dipoles

RHIC pC Polarimeters
Absolute Polarimeter 

(H jet)

2 × 1011 Pol. Protons / Bunch
ε = 20 πmm mrad

5+,&�DFFHOHUDWHV�KHDY\�LRQV�WR�����*H9�$�
DQG�SRODUL]HG�SURWRQV�WR�����*H9

6SLQ�LQ�5+,&6SLQ�LQ�5+,&

Achieved 
Polarization 40-45% 
during dedicated 
Run-4 Machine 
Development Period!

(details in M. Bai talk)



���-XQ��� :�$��=DMF

65+,&�(QHUJ\�5HGXFHV�6FDOH�'HSHQGHQFH5+,&�(QHUJ\�5HGXFHV�6FDOH�'HSHQGHQFH
l 7KH�KLJK�¥V�RI�5+,&

q PDNHV�FRQWDFW�ZLWK�ULJRURXV�S4&'�FDOFXODWLRQV
q PLQLPL]HV��´VFDOH�GHSHQGHQFHµ

l $�KXJH�DGYDQWDJH�LQ�
q 6SLQ�SURJUDP
q 3URYLGLQJ�FDOLEUDWHG�SUREHV�LQ�$�$

PHENIX p+p → π0 + X
�1/2�S4&'
)��$YHUVD HW�DO��1XFO��3K\V��%����������������

�&7(4�0�SGI�3..�IUDJ

�6FDOHV µ S7����S7���S7

µ=pT/2

µ=2pT
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7 $�)RXU$�)RXU��,Q,Q��2QH2QH
l <(6�
l 5XQ����D�FUXFLDO�FRQWURO�PHDVXUHPHQW YLD�G�$X�FROOLVLRQV

d+Au results from 

presented at a press conference 
at BNL on June, 18th, 2003
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8 +(3$3�RQ�5+,&+(3$3�RQ�5+,&
l ,Q�4XDQWXP�8QLYHUVH��7KH�5HYROXWLRQ�LQ���VW &HQWXU\�3DUWLFOH�3K\VLFV�

F&XUUHQWO\��WKH�PRVW�LQWHQVHO\�VWXGLHG�FRVPLF�SKDVH�WUDQVLWLRQ�LVFRQQHFWHG�ZLWK�TXDQWXP�FKURPRG\QDPLFV �4&'���WKH�WKHRU\�RI�WKH�QXFOHDU�IRUFH��'XULQJ�WKH�4&'�SKDVH�WUDQVLWLRQ��WKH�EDU\RQLF�PDWWHU�LQ�WKH�SUHVHQW�XQLYHUVH�FRQGHQVHG�IURP�D�SODVPD�OLNH�VWDWH�RI�TXDUNV�DQG�JOXRQV��7KH�5HODWLYLVWLF�+HDY\�,RQ�&ROOLGHU��5+,&��IDFLOLW\�DW�%1/�LV�7KH�5HODWLYLVWLF�+HDY\�,RQ�&ROOLGHU��5+,&��IDFLOLW\�DW�%1/�LV�FXUUHQWO\�FUHDWLQJ�FROOLVLRQV�RI�KHDY\�LRQV�WR�VWXG\�TXDUNFXUUHQWO\�FUHDWLQJ�FROOLVLRQV�RI�KHDY\�LRQV�WR�VWXG\�TXDUN��JOXRQ�JOXRQ�SODVPD��WKH�ODERUDWRU\�SODQV�XSJUDGHV�WR�HQKDQFH�WKHVH�VWXGLHVSODVPD��WKH�ODERUDWRU\�SODQV�XSJUDGHV�WR�HQKDQFH�WKHVH�VWXGLHV� 7KH�/DWWLFH�&RPSXWDWLRQDO�)DFLOLWLHV�ZLOO�HQDEOH�FDOFXODWLRQV�IXUWKHULQJ�WKH�XQGHUVWDQGLQJ�RI�WKH�5+,&�GDWD�DQG�WKH�FRQGLWLRQV�GXULQJ�WKLV�HSRFK�LQ�WKH�HYROXWLRQ�RI�WKH�HDUO\�XQLYHUVH�



���-XQ��� :�$��=DMF

9 15&�RQ�5+,&15&�RQ�5+,&
l ,Q�&RQQHFWLQJ�4XDUNV�ZLWK�WKH�&RVPRV�

FZKDW�KDSSHQV�ZKHQ�PDWWHU�LV�FRPSUHVVHG�WR�JUHDWHU�EDU\RQ�GHQVLW\RU�KHDWHG�WR�KLJKHU�WHPSHUDWXUH"�7R�DGGUHVV�WKLV�TXHVWLRQ��D�PDMRU�D�PDMRU�IDFLOLW\��WKH�5HODWLYLVWLF�+HDY\�,RQ�&ROOLGHU�KDV�EHHQ�FRQVWUXFWIDFLOLW\��WKH�5HODWLYLVWLF�+HDY\�,RQ�&ROOLGHU�KDV�EHHQ�FRQVWUXFWHG�DW�HG�DW�%URRNKDYHQ�1DWLRQDO�/DERUDWRU\�����$�VWURQJ�H[SHULPHQWDO�SURJUDP%URRNKDYHQ�1DWLRQDO�/DERUDWRU\�����$�VWURQJ�H[SHULPHQWDO�SURJUDP DW�DW�5+,&��ZLOO�EH�FDUULHG�RXW�RYHU�WKH�QH[W�IHZ�\HDUV�WR�VHH�ZKDW�WK5+,&��ZLOO�EH�FDUULHG�RXW�RYHU�WKH�QH[W�IHZ�\HDUV�WR�VHH�ZKDW�WKH�H�VWDWHV�RI�PDWWHU�DUH�DW�H[WUHPH��HQHUJ\�GHQVLW\�VWDWHV�RI�PDWWHU�DUH�DW�H[WUHPH��HQHUJ\�GHQVLW\�
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10 16$&�RQ�5+,&�16$&�RQ�5+,&�
l ,Q�2SSRUWXQLWLHV�LQ�1XFOHDU�6FLHQFH��$�/RQJ�5DQJH�3ODQ�IRU�WKH�1H[W 'HFDGH

FFWKH�FRPSOHWLRQ�RI�5+,&�DW�%URRNKDYHQ�KDV�XVKHUHG�LQ�D�QHZ�HUDWKH�FRPSOHWLRQ�RI�5+,&�DW�%URRNKDYHQ�KDV�XVKHUHG�LQ�D�QHZ�HUD�6WXGLHV�DUH�QRZ�SRVVLEOH�RI�WKH�PRVW�EDVLF�LQWHUDFWLRQV�SUHGLFWHG�E\�4&'�LQ�EXON�QXFOHDU�PDWWHU�DW�WHPSHUDWXUHV�DQG�GHQVLWLHV�JUHDW�HQRXJK�WR�H[FLWH�WKH�H[SHFWHG�SKDVH�WUDQVLWLRQ�WR�D�TXDUN�JOXRQ�SODVPD��$V�WKH�5+,&�SURJUDP�PDWXUHV��H[SHULPHQWV�ZLOO�SURYLGH�D�XQLTXH�ZLQGRZ�LQWR�WKH�KRW�4&'�YDFXXP��ZLWK�RSSRUWXQLWLHV�IRU�IXQGDPHQWDO�DGYDQFHV�LQ�WKH�XQGHUVWDQGLQJ�RI�TXDUN�FRQILQHPHQW��FKLUDO V\PPHWU\�EUHDNLQJ��DQG��YHU\�SRVVLEO\��QHZ�DQG�XQH[SHFWHG�SKHQRPHQD�LQ�WKH�UHDOP�RI�QXFOHDU�PDWWHU�DW�WKH�KLJKHVW�GHQVLWLHV�

F%\�FROOLGLQJ�EHDPV�RI�LRQV�IURP�SURWRQV�WR�JROG��ZLWK�FHQWHU� RI�PDVV�HQHUJLHV�IURP����WR�����*H9�SHU�QXFOHRQ�SDLU��5+,&�ZLOO�FUHDWH�FRQGLWLRQV�IDYRUDEOH�IRU�PHOWLQJ�WKH�QRUPDO�YDFXXP�DQG�FUHDWLQJ�VWDWHV�RI�PDWWHU�XQNQRZQ�LQ�WKH�XQLYHUVH�VLQFH�WKH�%LJ�%DQJ��:LWK�:LWK�WKHVH�XQLTXH�FDSDELOLWLHV��5+,&�DGGUHVVHV�DOO�RI�WKH�IXQGDPHQWDOWKHVH�XQLTXH�FDSDELOLWLHV��5+,&�DGGUHVVHV�DOO�RI�WKH�IXQGDPHQWDOTXHVWLRQV�SRVHG�RQ�SDJH�����7KH�8�6��WKXV�QRZ�SRVVHVVHV�WKH�TXHVWLRQV�SRVHG�RQ�SDJH�����7KH�8�6��WKXV�QRZ�SRVVHVVHV�WKH�SUHPLHU�ODERUDWRU\�LQ�ZKLFK�WR�VWXG\�WKHVH�TXHVWLRQV�SUHPLHU�ODERUDWRU\�LQ�ZKLFK�WR�VWXG\�WKHVH�TXHVWLRQV�
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:KDW�$UH�7KRVH�:KDW�$UH�7KRVH�´́)XQGDPHQWDO�4XHVWLRQV)XQGDPHQWDO�4XHVWLRQVµµ""
l $JDLQ�IURP�WKH�/RQJ�5DQJH�3ODQ�

q ,Q�UHODWLYLVWLF�KHDY\�LRQ�FROOLVLRQV��KRZ�GR�WKH�FUHDWHG�V\VWHPV�HYROYH"�
'RHV�WKH�PDWWHU�DSSURDFK�WKHUPDO�HTXLOLEULXP"�
:KDW�DUH�WKH�LQLWLDO�WHPSHUDWXUHV�DFKLHYHG"

q &DQ�VLJQDWXUHV�RI�WKH�GHFRQILQHPHQW SKDVH�WUDQVLWLRQ�EH�ORFDWHG�DV�WKH�
KRW�PDWWHU�SURGXFHG�LQ�UHODWLYLVWLF�KHDY\�LRQ�FROOLVLRQV�FRROV"�
:KDW�LV�WKH�RULJLQ�RI�FRQILQHPHQW"

q :KDW�DUH�WKH�SURSHUWLHV�RI�WKH�4&'�YDFXXP�DQG�ZKDW�DUH�LWV�
FRQQHFWLRQV�WR�WKH�PDVVHV�RI�WKH�KDGURQV"�
:KDW�LV�WKH�RULJLQ�RI�FKLUDO V\PPHWU\�EUHDNLQJ"

q :KDW�DUH�WKH�SURSHUWLHV�RI�PDWWHU�DW�WKH�KLJKHVW�HQHUJ\�GHQVLWLHV"
,V�WKH�EDVLF�LGHD�WKDW�WKLV�LV�EHVW�GHVFULEHG�XVLQJ�IXQGDPHQWDO TXDUNV�
DQG�JOXRQV�FRUUHFW"

l ,Q�$GGLWLRQ�
q :KDW�LV�WKH�UROH�RI�&RORU�*ODVV�&RQGHQVDWH��&*&��LQ�GHWHUPLQLQJ�LQLWLDO�

FRQGLWLRQV"
q :KDW�DUH�WKH�WUDQVSRUW�SURSHUWLHV�RI�WKH�PHGLXP"
Y = Yes UI = Under Investigation TBD = To Be Determined

UI
Y

UI - TBD
TBD

TBD
TBD

UI

UI

UI
UI - TBD

UI - TBD
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127KH�&KDOOHQJHV�)RU�7KH�1H[W�'HFDGH7KH�&KDOOHQJHV�)RU�7KH�1H[W�'HFDGH
$� 0RYH�IURP�H[SORUDWLRQ�RI QHZ�PDWWHU�IRUPHG�LQ�$�$�FROOLVLRQV�

WR�FKDUDFWHUL]DWLRQ�RI LWV�SURSHUWLHV
%� $FFHOHUDWH�SURJUHVV�LQ��WKH�GHYHORSLQJ�VSLQ�SURJUDP
&� 0D[LPL]H�UXQQLQJ�WLPH�WR�DOORZ�IRU�

q &RPSOHWH�VSHFWUXP�RI�$�$�SK\VLFV
q :RUOG�FODVV�VSLQ�PHDVXUHPHQWV
q 1HZ�GRPDLQ�LQ�S�$�SK\VLFV

'� 8SJUDGH�GHWHFWRUV�WR�
q 0D[LPL]H�LWHPV�$��%�DQG�&
q :KLOH�PDLQWDLQLQJ�SK\VLFV�SURJUDP�E\�PLQLPL]LQJ�VKXWGRZQV

(� 8SJUDGH�5+,&�WR
q 0D[LPL]H�LWHPV�$��%��&�DQG�'
q :KLOH�PDLQWDLQLQJ�SK\VLFV�SURJUDP�E\�PLQLPL]LQJ�VKXWGRZQV



���-XQ��� :�$��=DMF

13 $�7DOH�RI�7ZR�3ODQV$�7DOH�RI�7ZR�3ODQV
l 3+(1,;�'HFDGDO�3ODQ

´$�VXSHUODWLYH�VHW�RI�PHDVXUHPHQWV�WR�
HOXFLGDWH�WKH�VWDWHV�RI�ERWK�KRW�DQG�
FROG�QXFOHDU�PDWWHU��DQG�WR�PHDVXUH�
WKH�VSLQ�VWUXFWXUH�RI�WKH�SURWRQ�KDV�
EHHQ�LGHQWLILHG��7KH�FRPSRQHQWV�RI�
WKLV�SODQ�LQFOXGHµ

q 'HILQLWLYH�PHDVXUHPHQWV�WKDW�ZLOO�
HVWDEOLVK�WKH�QDWXUH�RI�WKH�PDWWHU�
FUHDWHG�LQ�QXFOHXV�QXFOHXV�FROOLVLRQV��
WKDW�ZLOO�GHWHUPLQH�LI�WKH�GHVFULSWLRQ�
RI�VXFK�PDWWHU�DV�D�TXDUN�JOXRQ�
SODVPD��LV�DSSURSULDWH���DQG�WKDW�ZLOO�
TXDQWLI\�ERWK�WKH�HTXLOLEULXP�DQG�QRQ�
HTXLOLEULXP�IHDWXUHV�RI�WKH�SURGXFHG�
PHGLXP��

q 3UHFLVLRQ�PHDVXUHPHQWV�RI�WKH�JOXRQ�
VWUXFWXUH�RI�WKH�SURWRQ���DQG�RI�WKH�
VSLQ�VWUXFWXUH�RI�WKH�JOXRQ�DQG�VHD�
TXDUN�GLVWULEXWLRQV��RI�WKH�SURWRQ�YLD�
SRODUL]HG�SURWRQ�SURWRQ�FROOLVLRQV�

q 'HWHUPLQDWLRQ�RI�WKH�JOXRQ�
GLVWULEXWLRQ�LQ�FROG�QXFOHDU�PDWWHU�
XVLQJ�SURWRQ�QXFOHXV�FROOLVLRQV�

l 67$5�'HFDGDO�3ODQ
´D�YLVLRQ�RI�WKH�FRPSHOOLQJ�VFLHQFH�67$5�
SURSRVHV�WR�DFFRPSOLVK��D�SLFWXUH�EHLQJ�
GHYHORSHG���7KUHH�´0XVW�GRµ 67$5�3K\VLFV�
*RDOV�LQ�WKH�QH[W����\HDUV�WKDW�GULYH�WKH�
SODQQHG�XVH�RI�5+,&�µ

q +DYH�ZH�SURGXFHG�WKH�TXDUN�JOXRQ�SODVPD"
u pT dependence of suppression
u Measurement of open charm and charmonium
u Full flow systematics (mesons, baryons, multiply 

strange baryons, open charm)
u Evolution versus energy/species

q *OXRQ�FRQWULEXWLRQ�WR�WKH�QXFOHRQ�VSLQ
u ALL for mid-rapidity jet production
u ALL for direct photon + jet

q *OXRQ�GHQVLW\�VDWXUDWLRQ�LQ�FROG�QXFOHL�DW�
YHU\�ORZ�%MRUNHQ [
u Inclusive leading hadrons/jets in d+Au collisions
u Search for mono-jets in d+Au collisions
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14 &RPPRQ�7KHPHV&RPPRQ�7KHPHV
l %RWK�FROODERUDWLRQV�WDNH�QRWH�RI�WKH�WKUHH�FRPSOHPHQWDU\�
SURJUDPV��$�$��S�$��VSLQ��PDGH�DYDLODEOH�E\�5+,&

l %RWK�VWXGLHV�LGHQWLI\�WKH�WUHPHQGRXV�LQFUHPHQWDO�EHQHILW�
IRU�RSHUDWLRQV�EH\RQG�WKH�QRPLQDO����ZHHNV�SHU�\HDU

l %RWK�SURSRVDOV�FDOO�IRU�FRQWLQXRXV�GHYHORSPHQW�RI�WKH�
H[SHULPHQWV�YLD�
q ([SDQGHG�DSHUWXUHV
q ,PSURYHG�WULJJHULQJ�DQG�'$4
q 1HZ�FDSDELOLWLHV��PLFUR�YHUWH[LQJ��ORZ�PDVV�GL�OHSWRQV�

l %RWK�SODQV�
q 0DLQWDLQ�WKH�LQYHVWPHQW�LQ�WKHVH�SURGXFWLYH�����0��LQYHVWPHQWV
q &DSLWDOL]H�RQ�H[LVWLQJ�LQIUD�VWUXFWXUH
q ,GHQWLI\�D�FRPSHOOLQJ�VHW�RI�SK\VLFV�PHDVXUHPHQWV�
IRU�WKH�QH[W�WHQ�\HDUV��
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15)URP�([SORUDWLRQ�WR�&KDUDFWHUL]DWLRQ)URP�([SORUDWLRQ�WR�&KDUDFWHUL]DWLRQ
l :H�FDQ�VWDWH�FRQILGHQWO\�WKDW

q 5+,&�KDV�FUHDWHG�PDWWHU�DW�XQSUHFHGHQWHG�GHQVLWLHV
q 7KH�\LHOGV�RI�ILQDO�VWDWH�SDUWLFOHV�DUH�LQ�H[FHOOHQW�DJUHHPHQW�ZLWK�WKHUPDO��DEXQGDQFHV
q 7KH�PDWWHU�KDV�EXON�YHORFLW\�ILHOGV�GHVFULEHG�E\�LGHDO�K\GURG\QDPLFV
q 7KH�PDWWHU�VKRZV�D�MHW�H[WLQFWLRQ�SDWWHUQ�QHYHU�SUHYLRXVO\��FOHDUO\��REVHUYHG

l :H�FDQ�QRW�VWDWH�FRQILGHQWO\
q :KDW�WKLV�PDWWHU�´LVµ�
q ,V�LW

u 'HFRQILQHG"
u $�TXDUN�JOXRQ�SODVPD"
u $�VWURQJO\�FRXSOHG�SODVPD"

l %XW�ZH�FDQ�VWDWH�FRQILGHQWO\
q ZKLFK�DGGLWLRQDO�PHDVXUHPHQWV�FDQ�EH�SHUIRUPHG�WR�FKDUDFWHUL]H��DQG�H[WHQG��WKH�LQLWLDO�GLVFRYHULHV�PDGH�DW�5+,&
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16 &KDUDFWHUL]DWLRQ&KDUDFWHUL]DWLRQ
l 7KUHH�PDLQ�WKUXVWV�KDYH�EHHQ�LGHQWLILHG�

$��6\VWHPDWLF�VWXG\�RI�GHSHQGHQFH�RI�DOO�REVHUYDEOHV�YLD
u6SHFLHV�GHSHQGHQFH��RQO\�$X�$X�VWXGLHG�WR�GDWH�
u(QHUJ\�GHSHQGHQFH
u1RWH��WKH�VXFFHVVHV�WR�GDWD�DUJXH�VWURQJO\�IRU�FRPSDQLRQ�PHDVXUHPHQWV�

m G�$X�
m S�S�EDVHOLQH

u0DVVLYH�XQELDVHG�HYHQW�VDPSOHV
%��(OHFWURPDJQHWLF�3UREHV
&��+HDY\�)ODYRU

l $OO�WKUHH�RI�WKHVH�LWHPV�UHO\�RQ
q +LJKHU�OXPLQRVLW\
q 'HWHFWRU�XSJUDGHV�
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17 6\VWHPDWLF�,QYHVWLJDWLRQ6\VWHPDWLF�,QYHVWLJDWLRQ
l �(OOLSWLF�IORZ�DV�DQ�H[DPSOH�
l )ORZ�KDV�SOD\HGDQ�HVVHQWLDO�UROHLQ�WKH�LQLWLDO�URXQG�RI�5+,&�GLVFRYHULHV
l 2SHQ�TXHVWLRQV�

q ,V�LW�DW�WUXO\�DW�WKH´K\GUR�OLPLWµ"
u 6WXG\�LQ�8�8��(%,6�
u +LJKHU�¥V"

q +RZ�GRHV�LW�GHSHQGRQ�V\VWHP�VL]H"
u ,QYHVWLJDWLRQ�EHJLQV
LQ�5XQ��

q $W�ZKDW�S7 �LI�DQ\��GRHV�LW�YDQLVK"
q 'R�WKH�UHFRPELQDWLRQ�V\VWHPDWLFV HVWDEOLVK�D�GHFRQILQHG SKDVH"
q 'RHV�KHDY\�IODYRUSDUWLFLSDWH�LQ�WKH�FROOHFWLYH�IORZ"

u 'HILQLWLYH�UHVXOWV�PD\
UHTXLUHG�XSJUDGHG
YHUWH[LQJ DQG�KLJKHU�/�

Previous
Heavy Ion

Experiments

π0

Ξ
STAR Preliminary
PHENIX Preliminary
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18 )URP�5+,&�,�WR�5+,&�,,)URP�5+,&�,�WR�5+,&�,,
l 'HVLJQ�/XPLQRVLW\�IRU�$X�$X�

q /'  ���[����� FP� V��
q ,QWHJUDWHG��GHOLYHUHG��OXPLQRVLW\�SHU�ZHHN�a������QE��

q 5XQ���SHUIRUPDQFH�HVWDEOLVKHV���[�/'� LQ�KDQG��IRU�$X�$X�
q 6XJJHVWV�´XOWLPDWHµ�5+,&�,�$X�$X�UXQ�GHOLYHUV�����QE��

l +RZHYHU
$� 0DQ\�FUXFLDO�FKDUDFWHUL]DWLRQ�PHDVXUHPHQWV�

UHTXLUH�ZHOO�LQ�H[FHVV�RI����QE��

%� )XOO�XWLOL]DWLRQ�RI�WKH�IDFLOLW\�UHTXLUHV�WKDW�VXFK�VDPSOHV�
DQG FRPSDUDEOH
u S�S�EDVHOLQH
u G�$X�FRQWURO
EH�DFTXLUHG�DV�UDSLGO\�DV�HIILFLHQWO\�DV�SRVVLEOH

l %RWK�´$µ DQG�´%µ DUJXH�IRU�5+,&�,,�≡ ���[�/'
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19 (0�3UREHV��'LUHFW�3KRWRQV�(0�3UREHV��'LUHFW�3KRWRQV�
l $Q�HVVHQWLDO�SUREH�LQ�

q $�$��WKHUPDO�UDGLDWLRQ��γ�MHW�
q S�$��VKDGRZLQJ�
q S�S��EDVHOLQH��∆*�

l $OO���SURJUDPV�EHQHILW�IURP�
LQFUHDVHV�RI���������LQ�FXUUHQW�
GDWD�VDPSOHV�

PHENIX Preliminary

Vogelsang
NLO

+,*+�(1(5*<�
3+27216�
)520�

3$66$*(�
2)�-(76�
7+528*+�
48$5.�
*/821�
3/$60$�
E\�5��-��
)ULHV��%��
0XOOHU�DQG�

'��.��
6ULYDVWDYD��
3K\V�5HY�/HW
W�����������

����

p+p→γ+X
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20 (0�3UREHV���(0�3UREHV���γ γ ��MHW���MHW�
4� +RZ�EHVW�WR�VWXG\�VXSSUHVVLRQ�SK\VLFV"
$� :LWK�D�´WDJJHG�SKRWRQµ EHDP
l *RRG�QHZV��5+,&�VXSSOLHV�VDPH�YLD�γ�MHW
l &KDOOHQJLQJ�QHZV�

q 2QH�QHHGV�KLJK�HQHUJ\�γ·V�WR�SHUIRUP�´DZD\�VLGH�IUDJPHQWDWLRQ�SK\VLFVµ
q <LHOGV�LQ�67$5�DSHUWXUH�FHQWUDO�$X�$X��

u (γ  ����*H9��������QE ��*H9
u (γ  ����*H9�������QE ��*H9

« 7KLV�PHDVXUHPHQW�UHTXLUHV
5+,&�,,�OXPLQRVLW\

T

TJ

γ

AuAu (b = 0), s1/2 = 200 GeV

d
N

/d
yd

2 p
T

 (y
=0

) 
(G

eV
-2

c-3
) 
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21

signal 

electron

Cerenkov

blobs 

partner positron

needed for rejection

(0�3UREHV��YLD�H(0�3UREHV��YLD�H��HH�� ��
l 6HQVLWLYH�WR�

q 0HGLXP�PRGLILFDWLRQV�RI�YHFWRU�PHVRQV
u &KLUDO V\PPHWU\�EUHDNLQJ
u 3HUVLVWHQFH�RI�ERXQG�VWDWHV�LQ�V4*3 "

q 7KHUPDO�UDGLDWLRQ
l 0HDVXUHPHQW�LV�

q 7HFKQRORJ\�GULYHQ
u 2QJRLQJ�5	'�WR�GHYHORS´+DGURQ %OLQGµ WHFKQRORJ\

q 7HFKQRORJ\�DQG�OXPLQRVLW\�GULYHQ
u 1HHG�PLFURYHUWH[ GHWHFWRU
DQG

u /
GWWR�TXDQWLI\�FKDUP�FRQWULEXWLRQ
�'HWDLOV�LQ�$��'UHHV WDON�

R. Rapp nucl-th/0204003
R. Rapp nucl-th/0204003
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22 +HDY\�)ODYRU+HDY\�)ODYRU
l $OO�OHQJWK�VFDOHV�LQ�WKH�4&'�SODVPD�DUH�´GHJHQHUDWHµ�

q L�H��WKH\�DOO�DUH�SURSRUWLRQDO�WR���7��WLPHV�YDULRXV�SRZHUV�RI�J�
l )L[�WKLV�E\�LQWURGXFLQJ�KHDY\�IODYRU�

q 0F a�����*H9
q 0E a�����*H9WR�LQWURGXFH�QHZ�VFDOHV
q ����0F a������IP
q ����0E a������IP
Õ )ODYRU�WDJJHG�MHWV
%RKU�UDGLL��RQLXP��
q -�Ψ a������IP
q Υ a������IP�
Õ ´2QLXPµ�VSHFWURVFRS\

5+,&
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23 +HDY\�)ODYRU�LQ�3+(1,;+HDY\�)ODYRU�LQ�3+(1,;
l 'HILQLWLYH�PHDVXUHPHQWV�UHTXLUHV�LQWHJUDWHG�
OXPLQRVLWLHV�RI������QE��

« 7KHVH�PHDVXUHPHQWV�UHTXLUH�5+,&�,,�OXPLQRVLWLHV
l 2I�FRXUVH�ZLOO�DOVR�QHHG�PHDVXUHPHQWV�
ZLWK�VLPLODU�S7 RU�[7 UHDFK�LQ�S�S��G�$��OLJKWHU�V\VWHPV�

Recorded / dt

~ Delivered /�GW / 3
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24 +HDY\�)ODYRU�7DJJHG�-HWV�LQ�67$5+HDY\�)ODYRU�7DJJHG�-HWV�LQ�67$5
l &RPSOHWH�PHDVXUHPHQWV�SRVVLEOH�RQO\�ZLWK�
5+,&�,,���'HWHFWRU�XSJUDGHV

« 7KHVH�PHDVXUHPHQWV�UHTXLUH�5+,&�,,�OXPLQRVLWLHV

Ramona Vogt, hep-ph/0111271

p+p

½ pT ~ 15 GeV/c:   σ (p+p)  ~5 x 10-4 µb/Gev
⇒ σ (Au+Au)  ~20µb/Gev centrally produced

½ But 5 years of RHIC I Au+Au (10 nb-1) needed ⇒ 200K b-bar pairs
½See T. Hallman talk for details of extraction w. µVTX detector
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25

→

5+,&�6SLQ�3URJUDP5+,&�6SLQ�3URJUDP
l %DVHG�RQ�S4&'�KDUG�VFDWWHULQJ�DV�GHILQLWLYH�SUREH�
RI�QRQ�SHUWXUEDWLYH�4&'�VSLQ�VWUXFWXUH

l )XQGDPHQWDO�TXHVWLRQV�DGGUHVVHG�
q 'RHV�SUHIHUHQWLDO�VSLQ�RULHQWDWLRQ�RI�JOXRQV�DFFRXQW�IRU�
D�PDMRU�SRUWLRQ�RI�WKH�´QXFOHRQ�VSLQ�SX]]OHµ"
u (LWKHU�DQVZHU�LQWHUHVWLQJ���,I�QRW�JOXRQ�VSLQV��WKHQ�/RUELWDO����

q 'R�VHD�DQWLTXDUNV KDYH�D�VXEVWDQWLDO�DQG�IODYRU�GHSHQGHQW�
KHOLFLW\ SUHIHUHQFH�LQ�D�SRODUL]HG�QXFOHRQ"
u ,OOXPLQDWHV�WKH�UHODWLYH�UROHV�RI�JOXRQ�VSOLWWLQJ�YV��
SVHXGRVFDODU PHVRQ�FORXGV�LQ�JHQHUDWLQJ�WKH�´VHDµ�

q +RZ�WR�XQUDYHO�WKH�FRQWULEXWLRQV�WR�WUDQVYHUVH�VSLQ�DV\PPHWULHV�
�DQ�DUHD�RI�LQWHQVH�UHFHQW�WKHRUHWLFDO�GHYHORSPHQW��IURP�
D��TXDUN�WUDQVYHUVH�VSLQ SUHIHUHQFHV�LQ�
D�WUDQVYHUVHO\�SRODUL]HG�SURWRQ��S↑�
m ´WUDQVYHUVLW\µ ⇔ TXDUN�SURSHUW\�GHFRXSOHG�IURP�JOXRQV

E��TXDUN�WUDQVYHUVHPRWLRQ SUHIHUHQFHV�LQ�S↑
m VSLQ� N7 FRUUHODWLRQ�UHODWHG�WR�TXDUN�RUELWDO�DQJXODU�PRPHQWXP

F��H[SOLFLW�FKLUDO V\PPHWU\�EUHDNLQJ�IURP�PT WHUPV�LQ�/4&'�
(Slide content courtesy of S. Vigdor)
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26 5+,&�6SLQ�3RWHQWLDO5+,&�6SLQ�3RWHQWLDO
l :LGH�UDQJH�RI�PHDVXUHPHQWV�LQ�

PDQ\�FKDQQHOV�WR�DGGUHVV
q ∆*
q 6HD�TXDUN�SRODUL]DWLRQ
q 7UDQVYHUVLW\

l $�ZRUOG�FODVV�SURJUDP�LQ�SRODUL]HG�
VWUXFWXUH�IXQFWLRQ�SK\VLFV
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27 &XUUHQW�6SLQ�6WDWXV&XUUHQW�6SLQ�6WDWXV
l 7R�GDWH�

q &URVV�6HFWLRQV�DQG�7UDQVYHUVH�6LQJOH�6SLQ�$V\PPHWULHV�LQ�)RUZDUG�π� 3URGXFWLRQ�IURP�3URWRQ�&ROOLVLRQV�DW�¥V� �����*H9��-��$GDPV�HW�
DO� �67$5�&ROODERUDWLRQ��3K\V�5HY�/HWW������������������
u �����SE�����3! ���

q 'RXEOH�+HOLFLW\ $V\PPHWU\�LQ�,QFOXVLYH�0LG�5DSLGLW\�π� 3URGXFWLRQ�IRU�3RODUL]HG�S�S�&ROOLVLRQV�DW�¥�V ����*H9��6��$GOHU HW�DO���3+(1,;�&ROODERUDWLRQ���VXEPLWWHG�WR�3K\V��5HY��/HWW�
u �����SE�����3! ���

l 7R�GR��SDUWLDO�OLVW��
q $// PHDVXUHPHQW�LQ�PDQ\�FKDQQHOV�DW�¥V ����*H9��5HTXLUHV�a����SE�����3!�a�����
q $/ PHDVXUHPHQW�YLD�:� DW�¥V ����*H9��5HTXLUHV�a����SE�����3!�a�����

l 5HTXLUHV�
q �RQJRLQJ��EHDP�GHYHORSPHQW�
q ([WHQVLYH�UXQQLQJ��WR�EHJLQ�LQ�5XQ���
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28 &RQQHFWLRQV��6SLQ�&RQQHFWLRQV��6SLQ�
l $Q�REYLRXV��LQ�IDFW�LQWHJUDO��SURJUDPPDWLF�FRQQHFWLRQ

q ´6SLQµ�VXE�V\VWHPV�KDYH�SURYHQ�EHQHILW�WR�$�$��S�$�PHDVXUHPHQWV
u (�J���3+(1,;�0XRQV
u (�J���67$5�(QGFDS

q ,QWHJUDWHG�SUHVHQFHLQ�FROODERUDWLRQV�PXWXDOO\EHQHILFLDO
l $Q�LPSRUWDQW�LQWHOOHFWXDO�FRQQHFWLRQ�

q &RQILQHPHQW�
ÍPL[LQJ�RI�KHOLFLW\�FRPSRQHQWV

q 7UDQVYHUVLW\
Í UHTXLUHV�FKLUDO V\PPHWU\�EUHDNLQJ

q ´7R�XQGHUVWDQG�WKH�LQVLGH RI�WKH�SURWRQ�\RX�PXVW�XQGHUVWDQG�WKH�RXWVLGH RI�WKH�SURWRQ�µ��5��0DZKLQQH\�

%DJ
:DOO
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29 &RQQHFWLRQV��S�$�&RQQHFWLRQV��S�$�
l -XVW�DV�VSLQ�SURJUDP�DW�5+,&�SURYLGHV�
FRPSOHPHQWDU\�LQIRUPDWLRQ�DERXW
q 6WUXFWXUH�IXQFWLRQV
q &KLUDO V\PPHWU\�EUHDNLQJ�HIIHFWV
LQ�WKH�QXFOHRQ�ZDYH�IXQFWLRQ«

l 7KH�S�$�SURJUDP�SUREHV�
q 0RGLILFDWLRQV�WR�WKH�VWUXFWXUH�IXQFWLRQV��VKDGRZLQJ�
q &RORU�*ODVV�&RQGHQVDWH�HIIHFWV�LQ�WKH�QXFOHDU�ZDYH�IXQFWLRQ
DQG��MXVW�DV�LQ�VSLQ�SURJUDP�
q 7KHVH�LQYHVWLJDWLRQV�KDYH�D�ULFK�VFLHQWLILF�EDVLV�RI�WKHLU�RZQ
q :LOO�SUHVHQW�WZR�´FDVH�VWXGLHVµ�
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30 5XQ5XQ����-���-�ΨΨ··V�LQ�G�$XV�LQ�G�$X

l ����QE�� G�$X
q 3URYLGHV

FOHDU�-�Ψ VLJQDOV
q :LWK�PRGHVW�

GLVFULPLQDWLRQ�
SRZHU�WR�WHVW�
VKDGRZLQJ�PRGHOV

l $�FOHDU�LQGLFDWLRQ�RI�WKH�PXFK�JUHDWHU�[� UDQJH�PDGH�DYDLODEOHE\�5+,&
l $�FOHDU�QHHG�IRU

q ���QE�� ��VKDGRZLQJ
q ����QE�� ��Ψ·��'UHOO�<DQ
q !����QE�� ��Υ·V

« 0HDVXUHPHQWV�EH\RQG��a���QE���UHTXLUH�5+,&�,,�OXPLQRVLWLHV

6287+�$50 1257+�$50

Vogt, PRL 91:14
2301,2003 

Kopeliovich, NP A696:669,2001
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31 ([WHQGHG�5HDFK�LQ�G�$X([WHQGHG�5HDFK�LQ�G�$X
l :KDW�WKDW�ILUVW�
���QE�� GHOLYHUV
q ([WHQVLYH�
PHDVXUHPHQWV�
u DW�KLJKHU�√V
u ORZHU�[�

l 7KHQ�WKH�QH[W�
����QE�� ���
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32

l $�EHDXWLIXO�H[DPSOH�RI�WKH�FRQYHUJHQFH�EHWZHHQ�
q &*&�DV�D�GHVFULSWLRQ�RI�WKH�LQLWLDO�VWDWH
q +\GURG\QDPLFV�DV�D�GHVFULSWLRQ�RI�WKH�EXON�PDWWHU�HYROXWLRQ
q -HWV�DV�D�SUREH�RI�VDPH

l 7��+LUDQR�DQG�<��1DUD��QXFO�WK���������

l :KDW�PHDVXUHPHQWV�FDQ�ZH�SHUIRUP�DW�5+,&�WR�WHVW�WKH�DVVXPSWLRQV
RI�&*&�LQLWLDO�VWDWH"���������������S�$�PHDVXUHPHQWV�

&*&���+\GUR���-HWV&*&���+\GUR���-HWV
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33 +XQWLQJ�&RORU�*ODVV�DW�5+,&+XQWLQJ�&RORU�*ODVV�DW�5+,&
l $QWLFLSDWHG�E\�WKHRU\�FRPPXQLW\�
�EHORZ�VLPSOH�SLFWXUH�FRXUWHV\�RI�5��3LVDUVNL�
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34G�$X�9LHZHG�7KURXJK�&RORUHG�*ODVVG�$X�9LHZHG�7KURXJK�&RORUHG�*ODVV
l %5$+06�SXEOLFDWLRQ���QXFO�H[�������� �

q 'HSHQGHQFH�RQ
u 3VHXGRUDSLGLW\
u &HQWUDOLW\

TXDOLWDWLYHO\FRQVLVWHQW�ZLWK�&*&
l 3+(1,;�3UHOLPLQDU\�5HVXOW

q &RQVLVWHQW�ZLWK�WUHQG�REVHUYHGE\�%5$+06
q ([WHQGV�WKHVHPHDVXUHPHQWV�WR$X�IUDJPHQWDWLRQUHJLPH

l 7R�GR�
q 'HWDLOHG�VWXGLHV��

u 3DUWLFOH�VSHFLHV
u 1XFOHDU�PDVV
u 7UDQVYHUVH�PRPHQWXP
u 'L�MHWV��"���

0D\�������� $36��$SULO�������0HHWLQJ ��

3+(1,; 3UHOLPLQDU\
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35 16$&�3HUIRUPDQFH�0HDVXUHV16$&�3HUIRUPDQFH�0HDVXUHV
l 5+,&�SURJUDP�RI�VXIILFLHQW�EUHDGWK�WKDW�LW�HQFRPSDVVHV�WZR�EURDGFDWHJRULHV�LQ�WKH�16$&�3HUIRUPDQFH�0HDVXUHV��

q 3K\VLFV�RI�+LJK�'HQVLW\�DQG�+RW�+DGURQLF 0DWWHU�
�����0HDVXUH�-� SURGXFWLRQ�LQ�$X�$X�DW�¥V11  �����*H9��
�����0HDVXUH�IORZ�DQG�VSHFWUD�RI�PXOWLSO\�VWUDQJH�EDU\RQV�LQ�$X�$X�DW�¥V11  �����*H9��
�����0HDVXUH�KLJK�WUDQVYHUVH�PRPHQWXP�MHW�V\VWHPDWLFV YV��¥V11 XS�WR�����*H9�

DQG�YV��V\VWHP�VL]H�XS�WR�$X�$X��
�����3HUIRUP�UHDOLVWLF�WKUHH�GLPHQVLRQDO�QXPHULFDO�VLPXODWLRQV�WR�GHVFULEH�

WKH�PHGLXP��DQG�WKH�FRQGLWLRQV�UHTXLUHG�E\�WKH�FROOHFWLYH�IORZ�PHDVXUHG�DW�5+,&�
�����0HDVXUH�WKH�HQHUJ\�DQG�V\VWHP�VL]H�GHSHQGHQFH�RI�-� SURGXFWLRQ�

RYHU�WKH�UDQJH�RI�LRQV�DQG�HQHUJLHV�DYDLODEOH�DW�5+,&��
�����0HDVXUH�H�Hí SURGXFWLRQ�LQ�WKH�PDVV�UDQJH������ P�H�Hí � �����0H9�F�

LQ�¥V11 �����*H9�FROOLVLRQV��
�����&RPSOHWH�UHDOLVWLF�FDOFXODWLRQV�RI�MHW�SURGXFWLRQ�LQ�D�KLJK GHQVLW\�PHGLXP�

IRU�FRPSDULVRQ�ZLWK�H[SHULPHQW��
�����'HWHUPLQH�JOXRQ�GHQVLWLHV�DW�ORZ�[� LQ�FROG�QXFOHL�YLD�S�$X�RU�G�$X�FROOLVLRQV�

q +DGURQLF 3K\VLFV
�����0DNH�PHDVXUHPHQWV�RI�VSLQ�FDUULHG�E\�WKH�JOXH�LQ�WKH�SURWRQ ZLWK�

SRODUL]HG�SURWRQ�SURWRQ�FROOLVLRQV�DW�FHQWHU�RI�PDVV�HQHUJ\�¥V� �����*H9��
�����0HDVXUH�IODYRU�LGHQWLILHG�T�DQG�T�FRQWULEXWLRQV�WR�WKH�VSLQ�RI�WKH�SURWRQ�

YLD�WKH�ORQJLWXGLQDO�VSLQ�DV\PPHWU\�RI�:�SURGXFWLRQ��

l &RQFOXVLRQ��$OO�RI�WKH�H[SHULPHQWDO�PHDVXUHV�OLVWHG�DERYH�DUH�DFKLHYDEOH�
YLD�WKH�SURSRVHG�SURJUDP�RI�GHWHFWRU�DQG�DFFHOHUDWRU�XSJUDGHV
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36 5+,&�2SHUDWLRQV5+,&�2SHUDWLRQV
l $V��DOUHDG\��D�SUHPLHUH�IDFLOLW\��5+,&�´VXIIHUVµ IURP�
DQ�HPEDUUDVVPHQW�RI�ULFKHV�
q :RUOG�FODVV�$�$�SURJUDP
q :RUOG�FODVV�SRODUL]HG�S�S�SURJUDP
q :RUOG�FODVV�S�$�SURJUDP

l 7KHUH�LV�D�WUHPHQGRXV�EHQHILW�WR�DOO���SURJUDPV�IURP�
WKH�HIILFLHQFLHV�SURYLGHG�E\
q 6LJQLILFDQW OXPLQRVLW\�LQFUHDVHV
q /RQJHU UXQQLQJ�SHULRGV
q 7LPHO\ H[SORLWDWLRQ�RI�WKH�WUHPHQGRXV�SK\VLFV�RSSRUWXQLWLHV
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37 6XPPDU\6XPPDU\
l �����������$�SHULRG�RI�XQSUHFHGHQWHG�GLVFRYHU\�LQ�WKH�LQLWLDO�RSHUDWLRQ�RI�5+,&
l �����������5+,&��DV�WKH�SUHPLHUH�4&'�IDFLOLW\�LQ�WKH�ZRUOG
l �����������5+,&�,,�DV�WKH�SUHPLHUH�4&'�IDFLOLW\�LQ�WKH�ZRUOG
l ���������H5+,&�DQG�5+,&�,,�DV�WKH�SUHPLHUH�4&'�IDFLOLW\�LQ�WKH�ZRUOG
F�����6WDWXV��:H�KDYH�RQO\�VFUDWFKHG�WKH�VXUIDFH�RI�

WKH�P\ULDG�SK\VLFV�RSSRUWXQLWLHV�DFFHVVLEOH�DW�5+,&
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38 %DFNXS�6OLGHV%DFNXS�6OLGHV
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39 8SJUDGHV�3K\VLFV�6XPPDU\8SJUDGHV�3K\VLFV�6XPPDU\
l 1RWH��7KLV�SURYLGHV��ILUVW���aFRPSOHWH�PDSSLQJ�RI

ρ
ω
φ
-�Ψ
Υ

VWDWHV�LQ
$�$
FROOLVLRQV
DW�5+,&
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G $X

Phenix Preliminary

Semi-Peripheral

Low xAuHigh xAu

•Low xAu

suppression

•High xAu

enhancement
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41

G $X

Semi-Central

High xAu Low xAu

Phenix Preliminary
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G $X

Central

High xAu Low xAu

Phenix Preliminary
• Suppression or 
enhancement 
increases with 
rapidity, 
centrality, and pT
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The Early Universe, 
Kolb and Turner

3UHYLRXV�$WWHPSWV3UHYLRXV�$WWHPSWV
)LUVW�DWWHPSW�DW�4*3�IRUPDWLRQ�ZDV VXFFHVVIXO

�a���� \HDUV�DJR�

J
J

∫∑
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− ±
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species

��(IIHFWLYH�QXPEHU�RI�GHJUHHV�RI�IUHHGRP�SHU�UHODWLYLVWLF�SDUWLFOH��7��*H9�

a�J����

O. Kaczmarel et al., Phys. Rev. D 62, 034021 (2000)

&XUUHQW�$WWHPSWV&XUUHQW�$WWHPSWV
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44 5+,&5+,&··V�([SHULPHQWVV�([SHULPHQWV

STARSTAR
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45 $�5HDO�&RQQHFWLRQ""$�5HDO�&RQQHFWLRQ""
l :H·YH�\HW�WR�XQGHUVWDQG�
WKH�GLVFUHSDQF\�EHWZHHQ�
ODWWLFH�UHVXOWV�DQG�6WHIDQ�
%ROW]PDQQ�OLPLW�

l 7KH�VXFFHVV�RI�QDwYH�
K\GURG\QDPLFV�UHTXLUHV�
YHU\�ORZ�YLVFRVLWLHV

l %RWK�DUH�SUHGLFWHG IURP�
aJUDYLWDWLRQDO�SKHQRPHQD�
LQ�1 ��VXSHUV\PPHWULF�
WKHRULHV�
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46 /RRNLQJ�$KHDG/RRNLQJ�$KHDG
l 5XQV������(;3/25$7,21

q :HOO�XQGHUZD\�
q ´&RPSOHWHµ�GDWD�VHWV�IRU�IXOO�HQHUJ\

u $X�$X
u G�$X

q ����*H9�S�S
u ´&RPSOHWHµ GDWD�VHW�IRU�$�$�FRPSDULVRQ
u 6WURQJ�VWDUW�RQ�∆*�SK\VLFV

l 5XQV�������&+$5$&7(5,=$7,21
q ,RQ�SURJUDP

u 6SHFLHV�VFDQV
u (QHUJ\�´VFDQVµ
u G�$��S�$

q 6SLQ�SURJUDP
u ´&RPSOHWHµ SURJUDP�RI�∆*�[��DW�����*H9
u ����*H9�UXQQLQJ��VHD�TXDUN�FRQWULEXWLRQV
u 6WXG\�RI�*�[��YLD�GLUHFW�SKRWRQV��KHDY\�IODYRU��HQHUJ\�VFDQ"�

q 8SJUDGHV��DV�DYDLODEOH��WR�H[WHQG�UHDFK�RI�ERWK�SURJUDPV
l 5XQV��������(;3/2,7$7,21

q )XOO�XSJUDGHV�DYDLODEOH
q 5HSHDW�´FRPSOHWHµ�PHDVXUHPHQWV�ZLWK�[�������VHQVLWLYLW\
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47 2Q�7KH�1DWXUH�RI�'LVFRYHU\2Q�7KH�1DWXUH�RI�'LVFRYHU\

á'LVFRYHU\�RI�7RS
á´'LVFRYHU\µ RI�4&'

á ´'LVFRYHU\�"�µ WKDW�JOXRQ�,V�PDVVOHVV
l ,W�LV�FOHDU�WKDW�5+,&�SK\VLFV�LV�RQ�WKH�FXVS

q ´(YLGHQFH�IRUµ�4*3�LV�DEXQGDQW
q ´'LVFRYHU\�RIµ�VDPH�LV�LPPLQHQW
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