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TITLE:
A beam test of beam intensity monitor for J-PARC Hadron Facility, using
residual gas ionization and calorimetry of beam dump

SPOKESPERSON: Yoshinori Sato

SUMMARY OF THE PROPOSAL

We propose a test experiment to measure the beam response of newly developed beam
intensity monitors using residual gas ionization and calorimetry of beam dump.

The residual gas ionization current monitor (RGICM) measures the beam intensity by
collecting electrons or ions produced in residual gas at ~ 1 Pa vacuum when proton
beams pass through a gap of electrodes. Diffusion of the produced electrons (or ions)
under ~1 Pa vacuum is reduced by magnetic field of ~400 Gauss, that is applied parallel
to the electric field in the gap. The precision of the RGICM depends on stability of
vacuum pressure and errors of low current measurement (~1 nA).

Calorimetry of beam dump can be a way to measure beam intensity. The beam in-
tensity is estimated by measuring time-response of temperature rise of thermocouples
attached on metallic core. This method is only applicable for spill-by-spill beam ex-
traction from proton synchrotron because cooling time is always necessary to measure
the baseline.

In both case of monitors, the measured intensity is compared to the one measured with
the Faraday cup installed together. The final goal is to evaluate precision measurement
with RGICM and mini-dump.

A list of beam test is as follows,
1. Beam intensity dependence from 0.1 pA to 5 pA,
2. Vacuum pressure dependence from 0.1 Pa to 100 Pa for RGICM,
3. Beam extraction period dependence for beam dump,
4. Beam position dependence (horizontal and vertical), and
5. Beam size dependence.

Beam time requirement is one day for preparation/installation and two days for beam

measurement with two monitors.



