33 Final Coun tdo wn to RHIC Spin Program Hideto En’yo , Igor Alekseev � 1 , T erry Awes � 2 , Mei Bai � 3 , Bernd Bassalleck � 4 , Stefan Bathe � 5 , Alexander Bazilevsky , Melynda L. Bro oks � 6 , Damian Bucher � 5 , Henner Buesching � 5 , Gerry Bunce , Vince Cianciolo � 2 , Abhay Deshpande � 7 , Jack Dosko w � 8 , Scott Eilerts � 4 , Douglas E. Fields � 4 , Y uji Goto , Hideki Hamagaki , Naoki Ha y ashi , Haixin Huang � 3 , V ernon Hughes � 7 , T ak ashi Ichihara , Ken’ichi Imai , Mikhail Ipp olitov � 9 , Masay asu Ishihara , V adim Kanav ets � 1 , David M. Lee � 6 , Edouard Kistenev � 3 , Leonid Kotchenda � 10 , Kazuy oshi Kurita , Kris Kwiatko wski � 8 , Benji Lewis � 4 , Zihong Li , Bill Lozo wski � 8 , Y ousef Makdisi � 3 , Y a jun Mao , Hans-Otto Meyer � 8 , V anessa Mexner � 5 , Jiro Murata , Masanobu Nak am ura � 3 , Stephen Pate � 11 , Thomas Peitzman � 5 , Ullric h von Poblotzki � 5 , Kyle Pope � 12 , Barbara Przewoski � 8 , Ken Read � 8 ; � 2 , T om Rinkel � 8 , Thomas Roser � 3 , Adam Rusek � 3 , Nahito Saito , T ai Sakuma � 13 , Hiroki Sato , Shiny a Saw ada , T oshi-Aki Shibata , Brauner Smith � 4 , W alter Sondheim � 6 , Soren Sorenson � 12 , Makoto Sugiok a , Dmitry Svirida � 1 , Mike Syphers � 3 , Atsushi T ak etani , Etsuji T aniguc hi , Timothy L. Thomas � 4 , W ei Tian � 2 ; � 14 , Junji T o jo , Hisayuki T orii , David Underwoo d � 15 , Christos V elissaris � 11 , Y asushi W atanabe , Sebastian White � 3 , David W olfe � 4 , Kazuhiro Y amamoto � 16 , Satoshi Y okk aic hi , and Lihua Zhu [ pp interaction, Struture function, Spin, Asymmetry , Polarized b eam] The relativistic heavy-ion collider (RHIC) will un- dergo its �rst collision in the y ear 2000. The RIKEN collaboration of this international pro ject has resulted in strong enhancements to the collider, one of which is the upgrade of the collider for the acceleration of polarized protons and another is the upgrade of the PHENIX detector for the study of spin physics. The RHIC has b ecome the machine with which to explore "The creation of quark gluon plasma" which has b een a dream of physicists for ov er 20 years, as well as to solve "The spin puzzle of the nucleon" which relates to the fundamen tals of quantum chromodynamics (QCD). The sup ersp ectrometer, PHENIX, which we are w orking on, will play an imp ortant role in exploring suc h physics at RHIC. The collab oration includes 41 institutes and ab out 400 physicists and engineers. The spectrometer consists of tw o arms for electron and pho- ton detection and another tw o for muon detection (see the �gure b elow). The second muon arm was added to increase the spin physics capability of PHENIX. These probes (leptons and photons) are essen tial for the in- v estigation of the state of n uclear matter in heavy- ion collisions, and also for the detection of p ossible � 1 Institute of Theoretical and Exp erimental Physics, Russia � 2 Oak Ridge National Lab oratory , US � 3 Bro okhav en National Lab oratory , US � 4 Department of Physics and Astronomy , Universit y of New Mexico, US � 5 Universit y of Muenster, Germany � 6 Los Alamos National Lab oratory , US � 7 Department of Physics, Y ale Universit y , US � 8 Indiana Universit y Cyclotron F acilit y , US � 9 Kurchato v Institute, Russia � 10 Interph ysica, Russia � 11 New Mexico State Universit y , US � 12 Universit y of T ennessee, US � 13 T oky o Institute of T ec hnology , Japan � 14 CIAE, China � 15 Argonne National Lab oratory , US � 16 Department of Physics, Kyoto Universit y , Japan spin carriers (gluons and antiquarks) to reconstruct the missing spin in a n ucleon from individual constituents of a nucleon. The p olarized proton collider will en- able us, for the �rst time, to directly measure those spin carriers which remain unidenti�ed in former ex- p eriments using p olarized lepton scattering. In 1999 we passed a very imp ortant milestone with the onset of RHIC op eration with the successful stor- age of b eam particles in the rings. The developmen t of the RHIC p olarimeter is one of our ma jor con tributions this y ear to the spin acceleration pro ject at RHIC. Our recent w ork has established a nov el tec hnique using proton-carb on nuclear interference for the b eam p olar- ization measurements 1) . The RHIC p olarimeter design is no w in progress based on this metho d. The successful completion of the muon iden ti�er con- struction, which w as carried out in Japan and the USA 2 ; 3) , is now follo w ed by e�orts to make the de- tector op erational in the collision hall 4) . Since May 1999 w e hav e b een contributing to the muon tracking- cham b er construction 5) , another of the key detectors in the muon arms to b e installed in the summer of 2000. The quality assurance of the pro duced cham bers is the one of our ma jor resp onsibilities. F or the detections of electromagnetic prob es it is essential to understand the calorimeter resp onse for high-energy particles. A test exp eriment was car- ried out at CERN in 1998 6) and the analysis is es- sentially �nalized 7) . The outcome is very promis- ing for the direct and the W ! e + � measure- ments which are the key channels of the spin program. The measured energy resolution of the calorimeter was d� =E = 1 : 9% + 8 : 2% = p E with a linearity b etter than 2% up to the energy of 80GeV. The new pro ject of constructing a computing com- plex containing 300 Linux-based PCs at W ak o was b e- gun in 1999 8) , and is the key pro ject in the analyses of the data. The goal of the pro ject is to reach 10k SPECin t95 by the end of 2001. Even in the prelim- inary stages of developmen t in 1999, the simulation w orks hav e progressed signi�cantly owing to this new computing pro ject. A p ossible new prob e, the coin- cidence signal of electron and muon, to detect gluon polarization was recently studied with the simulation, and prov ed to b e sensitive to the gluon-gluon scattering whic h pro duces a heavy quark pair with an excellent signal-to-bac kground ratio 9) . Progress is has also b een made in the muon identi�cation and muon tracking soft w are 10) through the full simulation of the detector response in the muon arms. The �nal countdo wn to the �rst collision has b egun. Although a lot of work remains to b e accomplished by then, we enjo y marching tow ards the promised land of spin physics. Reference 1) J. T o jo et al.: RIKEN Accel. Prog. Rep. 33 (2000) ??. 2) K. Kurita et al.: RIKEN Accel. Prog. Rep. 32 (1999) 48. 3) A. T ak etani et al.: RIKEN Accel. Prog. Rep. 32 (1999) 50. 4) A. T ak etani et al.: RIKEN Accel. Prog. Rep. 33 (2000) ??. 5) J. Murata et al.: RIKEN Accel. Prog. Rep. 33 (2000) ??. 6) Y. Goto et al.: RIKEN Accel. Prog. Rep. 32 (1999) 47. 7) H. T orii et al.: RIKEN Accel. Prog. Rep. 33 (2000) ??. 8) T. Ichihara et al.: RIKEN Accel. Prog. Rep. 33 (2000) ??. 9) H. D. Sato et al.: RIKEN Accel. Prog. Rep. 33 (2000) ??. 10) Y. Mao et al.: RIKEN Accel. Prog. Rep. 33 (2000) ??. Fig. 1. The PHENIX detector. Two magnets with a ow erpot shap e on the left- and right-hand sides are the muon magnets (the left one is fabricated in Kob e, Japan). Adjacent to these, one can see the panels of the muon identi�ers. The central magnet and the frames of the central arms are seen at the center, p ending the installation of the detectors for electrons and photons. [Photograph b y R. Stouten- burgh (BNL)]