DESIGN OF A 10 GEV ELECTRON ACCUMULA TOR RING K. Hatanak a, S. Ninomiy a and M. Nomachi R ese ar ch Center for Nucle ar Physics (RCNP), Ib ar aki, Osaka 567-0047, Jap an A conceptual design of an electron-nucleus collider was p erformed in order to extend the present R CNP activities to quark nuclear ph ysics. [1] In the design, b eam energy is 5 GeV for b oth electrons and protons. F or this combination of energies, the luminosit y was found to b e limited to 10 31 cm � 2 s � 1 . The limitation comes from the space charge e�ect in the proton accelerator. An asymmetric collider geometry can provide the luminosit y of 10 33 cm � 2 s � 1 for the collision of a few GeV electrons and and a few tens GeV(/u) protons(ions). As the �rst stage, an action program was started to design an electron accumulator ring at 8-10 GeV prop osed as the Photon Electron Accumulator Ring Lab oratory (PEARL). The non-p erturbative regime of QCD is current challenging task on the b order line b etw een nuclear and particle physics. Outstanding questions are the quark-gluon structure of baryons and mesons, the existence or non-existence of glueballs which are predicted b y QCD and the origin of the con�nemen t which preven ts colored ob jects propagating freely in space. The PEARL pro ject will give the opp ortunity to inv estigate these sub jects. General features of the electron accumulator ring are summarized b elow. 1. Maximum energy is 10 GeV. 2. Exp ected b eam current is 0.5 A and will b e increased to 1 A in future. 3. Polarized photons are pro duced by the Compton backscattering of Laser lights. 4. Electrons are p olarized and internal gas targets are used. 5. Circumference is around 600 m in order to accommo date the ring in a prop er area. Figure 1 shows kinematic regions of the electron energy loss, � , and the squared electron four mo- mentum transfer, Q 2 , accessible with 10 GeV b eam. It enables 1. the access to high momentum transfers, implying �ne spatial resolution. 2. the broad access to the deep inelastic scattering (DIS) regime. 3. the access to baryons up to 4 GeV mass, and mesons up to 3 GeV mass. F or b oth bary ons and mesona, a large fraction of the sp ectrum is missing. [2] Figure 1: Kinematic regions of the 10 GeV accumulator ring. The general parameters of the accumulator ring are listed in T able 1 and the optical functions for the arc section are shown in Fig.2. The injection energy is 8 GeV, and the maximum energy 10 GeV. Arcs are comp osed of simple F ODO arrays and b ending radius is 27.5 m. Disp ersion suppressors ensure the transition b etw een arcs and the straight sections where the disp ersion is zero. Length of a long and a short straight section is 100 m and 40 m, resp ectivelly .

T able 1: P arameters of a 10 GeV Accumulator Ring. Circumference 586 m Injection energy 8 GeV Maximum energy 10 GeV Lattice type FODO Bending radius 27.52 m Number of dip ole magnets 48 Number of normal cells 20 Number of disp ersion suppression cells 8 Sup er p erio dicity 2 Momentum spread 1.5 � 10 � 3 Nominal tune ( � x / � y ) 17.9/12.7 Natural chromaticit y -26.3/-18.5 Disp ersion in straight cells (D x ) 0.0 Long straight section (100 m) 2 Short straight section (40 m) 2 Radiation loss 32 MeV/turn Harmonic num ber 994 Damping time � x 2.0 ms � y 2.0 ms � s 1.0 ms The RF paramerters of the ring are listed in T abe 2. Radio frequency is 508.58 MHz, which is same as that of SPring-8. Shun t imp edance of a cavit y is assumed 6 M . There are 4 stations in the ring, and 6 units p er station. 4 ca vities are installed at eac h unit. In total, 96 cavities are used to supply 42 MV and 16 MW contin uously to a b eam of 0.5 A. Po w er dissipated in the cavities is 3.4 MW assuming 10 % shun t imp edance drop. T otal p ow er is 21 MW assuming 10 % loss in transmission lines. Input p o w er p er cavit y is 200 kW, and p ow er dissipated p er cavit y is 35 kW. There is a limit of 300 kW for the p ow er that can b e carried by each input coupler. T able 2: RF parameters of a 10 GeV Accum ulator Ring. Radio frequency 508.58 MHz Maximum RF voltage 42 MV Number of RF stations 4 Number of units/station 6 Number of cavities/unit 4 T otal num ber of ca vities 96 Po w er transferred to the b eam at 0.5 A 16 MW Po w er Dissipated in the cavities* 3.4 MW T otal Po w er** 21 MW Shun t imp edance of a ca vit y 6 M Input p ow er p er cavit y 200 kW Po w er dissipated p er cavit y 35 kW * Assuming 10 % sh un t imp eddance drop. ** Assuming 10 % loss in transmission lines. References [1] K. Hatanak a et al , R CNP Ann ual Rep ort (1997) 312. [2] A. Hosak a, H. T oki and H. Ejiri, Nucl. Phys. A629 (1998) 160c.