RCNP EXPERIMENT |||||||||{ PROPOSAL FOR EXPERIMENT A T RCNP Jan. 28, 2000 TITLE : Study of Behavior of Impurities in Sup er uid Helium SPOKESPERSON : T adashi Shimo da Asso ciate Professor Departmen t of Physics, Graduate School of Science, Osak a Universit y Phone: 06-850-5744, F ax: 06-850-5764 E-mail: shimo da@ph ys.w ani.osak a-u.ac.jp EXPERIMENT AL GROUP : S. Shimizu Dept. of Physics, Osak a Universit y Research Asso ciate H. Izumi Dept. of Physics, Osak a Universit y Researc h Asso ciate T. Shigematsu Dept. of Physics, Osak a Universit y Senior Research F ello w N. T ak ahashi Dept. of Ph ysics, Osak a Universit y Professor K. Horie Dept. of Physics, Osak a Universit y D1 Y. Hiray ama Dept. of Physics, Osak a Univ ersit y M2 M. Asai Dept. of Ph ysics, Osak a Universit y M1 E. Doumoto Dept. of Physics, Osak a Univ ersit y M1 M. Nak am ura Dept. of Physics, Osak a Universit y M1 M. Y agi Dept. of Physics, Osak a Universit y B4 E. Sano Dept. of Physics, Osak a Universit y B4 RUNNING TIME : T est running time for exp erimen t 4.5 da ys Data runs 7.5 days BEAM LINE : EN course BEAM REQUIREMENTS : 60 MeV/u 18 O ( � 10 pnA) 70 MeV/u 22 Ne ( � 1 pnA) BUDGET : Exp erimental exp enses 5,230 kY en 1

TITLE : Study of Behavior of Impurities in Sup er uid Helium SPOKESPERSON : T adashi Shimo da Asso ciate Professor Departmen t of Physics, Graduate School of Science, Osak a Universit y Phone: 06-850-5744, F ax: 06-850-5764 E-mail: shimo da@ph ys.w ani.osak a-u.ac.jp SUMMAR Y OF THE PR OPOSAL An impurit y ion implan ted in to sup er uid helium forms a micro-cluster of helium atoms around itself. The cluster referred to as "sno wball" has b een used for the inv estigation of the sup er uid phase and its excitations. The structure of snowball has b een discussed for many years and it is still one of the sub jects of curren t topics. W e ha v e b een extending the inv estigation b y implan ting radioactiv e n uclear b eams into sup er uid helium. In the previous exp erimen ts in June and July , 1999 (E119), we hav e succeeded in observing separately the impurities of tw o categories, snowballs and neutralized atoms and we ev aluated the formation probabilit y of sno wballs, whic h has b een accessible so far in no other metho ds than ours. It seemed that the probability dep ends on the implan ted b eams. It w ould b e related with the formation mechanism, although we ha v e no explanation for this observ ation y et. Suc h dep endence on core ion sp ecies, i.e., the ionization p oten tial and/or stopping p ow er, or on other exp erimental conditions, is an in teresting problem. W e prop ose to measure the sno wball formation probability under v arious conditions and with v arious n uclear sp ecies. The candidate radioactive n uclei are 9 Li , 12 Be , 13 B , 15 C , 12 N , 19 O and 20 F 2