Dev elopmen t of New Disp ersiv e Beam T ransp ortation for WN-course at R CNP H. F ujita a , Y. F ujita a , K. Harada a , Y. Shim bara a , K. Hatanak a b , K. Katori c , T. Noro b , a Dep artment of Phisics, Osaka University, T oyonaka, Osaka 560-0043, Jap an b R ese ar ch Center for Nucle ar Physics (R CNP), Ib ar aki, Osaka 567-0047, Jap an c Institute for Chemic al and Physic al R ese ar ch (RIKEN), Wako, Saitama 351-0106, Jap an By applying the disp ersion matc hing tec hnique for the b eam transp ortation to a sp ec- trometer, the deterioration of momen tum resolution caused b y the momen tum spread of the incoming b eam can b e comp ensated [1], [2], [3]. An ion optical design usually used for the disp ersiv e b eam transp ortation to the sp ectrometer Grand Raiden through the b eam line WN-course is di�cult to realize since it has no ob ject p oin t in the b eam line. Therefore, ion optical calculation w as done for a new b eam transp ortation whic h has an ob ject p oin t. The b eam line is divided in to t w o sections at this ob ject p oin t and the b eam line can b e tuned for eac h sections separately . In this rep ort, this new disp ersiv e b eam transp ortation is presen ted. The �rst section is to the b eam view er BV-EXT and the second section is from BV-EXT to the target and the b eam from the R CNP ring cyclotron is fo cused at ob ject p oin t BV-EXT. T ra jectories of the b eam in the second section is sho wn in Fig 1. In this section, disp ersion ( x j � ) of 37m is generated and the magni�cation ( x j x ) is -1.8. This b eam transp ortation w as tested in a ( 3 He,t) exp erimen t at zero degrees. Inciden t energy of the b eam w as 150MeV/u. After searc hing the strengths of quadrup ole magnets to realize disp ersion matc hing, an energy resolution less than 110k eV w as realized. In addition, b y cutting the emittance of the b eam using a pair of slits at the b eam view er BV5a, an energy resolution less than 90k eV w as realized. The sp ectrum obtained in the 27 Al( 3 He,t) reaction is sho wn in Fig 2. Under the condition of disp ersion matc hing, horizon tal p osition of the b eam at the target corresp onds to the di�eren t momen tum of the b eam. Using steering magnet just b efore the target and a narro w 27 Al strip target with a width of 2mm, momen tum of the b eam passing through the target can b e selected. By steering the b eam, it w as found that the resolution observ ed at the fo cal plane of the sp ectrometer c hanges b y a factor of t w o, suggesting that the fo cussing condition of the b eam is di�eren t at di�eren t p osition on the target. It is susp ected that the fo cal plane of the b eam line is tilted, namely second order terms are large. By c hanging the b eam condition of transp ortation in the �rst section of the b eam line, the size of b eam sp ot at ob ject p oin t can c hange. By tuning the size of b eam sp ot, it w as found that energy resolution at the fo cal plane c hanges rather largely . It is considered that the large magni�cation ( x j x ) of this b eam transp ortation is related with the phenomena. References [1] Y. F ujita et al. , Nucl. Instr. and Meth. B 126 (1997) 274-278 [2] B.L. Cohen, Rev. Sci. Instr. 30 (1959) 415. [3] A.M. v an den Berg, KVI rep ort KVI-l65i (1991).

Figure 1: Sc hematic tra jectories of disp ersiv e b eam transp ortation. The horizon tal tra jectory is sho wn on left side and the v ertical tra jectory on righ t side. The ion optical calculation is p erformed b y using a co de GIOS. The tra jectories sho w ho w the b eam b eha v es when the disp ersion of 37m and the angular disp ersion of 20rad are realized at the target p oin t. Figure 2: The 27 Al( 3 He,t) sp ectrum whic h realized energy resolution less than 90k eV.