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Monopole mode is more strongly excited than the dipole mode whereas 
dipole mode is sensitive to small offset of the beam. R/Q quantifies the 
coupling strength between the cavity and beam. 

Offset of the beam tube allows the observation of the beam position in the monopole mode. In order to achieve a field coupling gradient 
in one direction while keeping it constant in the other, an elliptical shape with stretched monopole mode can be used [7]. To confirm the 
simulations non-vacuum models of cavities were built for bench-top measurements and were investigated accordingly[8,9]. Interaction 
between cavities and necessary distance between them has been ivestigated in and published in [10].
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New 410 MHz Schottky at GSI Position-sensitive cavity doublet

Design of tuners

Resolution map

Longitudial Schottky cavity for the straight
section of the CR. It planned as a reference
cavity for the transversal cavities or alone [2].
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This work investigates design of a position-sensitive cavity for the Rare-RI Ring at RIBF/Riken facility, as well as investigation of the theoretical background and implementation of routines for mass  
measurements in the collector ring.
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Resolution map shows dependency of the sensitivity on vertical 
position. Cavity parameters were chosen according to an idea 
that data/error ratio should be the largest possible. This 
constraint is in addition to the cavity placement constraints, 
which define the biggest possible size of the cavity.

A test-prototype of a Position-sensitive cavity doublet for the experiment at DALINAC, TU 
Darmstadt. A signal from the elliptical cavity will be used for measurements of particles 
positions whereas signal from cylindrical cavity will be used for normalization.

Cylindrical cavity Elliptical cavity Cavities interaction

To make signal processing easier and to avoid errors caused by dierence in fundamental frequencies
it is inevitable to have tuners for the cavity which will change the effective field volume by introducing 
a plunger made of conducting material in it. This will change resonant frequency of the electromagnetic 
field inside the cavity. Lines with negative tuner position are related to plungers with rectangular shape 
whereas positive tuner position relates to the plungers with cylindrical shape. Fundamental resonant 
frequency for empty cavity is 235.63 MHz for the elliptical and 235.22 MHz for the cylindrical one

Transit time factor

The cavity thickness should be such that particle leaves cavity volume with the smallest possible 
energy losses caused by interaction with the field oscillations inside the cavity.

Rare-RI cavities design

Preliminary design of cylindrical and elliptical cavities for the Rare-RI Ring

Motivation
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Schottky cavity pick-ups have proven to be 
fast and sensitive detectors for use in storage 
ring experiments with radioactive ion beams 
(RIB) relevant for nuclear astrophysics [1]. 
Cavity pick-ups with longitudinal sensitivity 
have been successfully used in the storage 
ring ESR in GSI facility [2-4], CSRe in Lanzhou 
[5] and in R3 ring in RIKEN [6]. Some initial 
studies were carried out in order to extend the 
concept tosensitivity in transverse direction for 
use in different storage rings [8-10]. In the 
current work we report on the progress of the 
modelling of a prototype of a position-sensitive 
resonant Schottky cavity for the R3 storage ring 
in the RIKEN facility.


