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TITLE:

High-rate beam tests of beam-line trackers and a three-dimensional event

reconstruction tracker for J-PARC hadron experiments

SPOKESPERSON:
Full name Hiroyuki Sako
Institution Advanced Science Research Center, Japan Atomic Energy Agency (JAEA)
Title or Position Senior Scientist
Address 2-4 Shirakata-Shirane, Tokai-mura, Naka-gun, Ibaraki-ken, 319-1195 Japan
Phone number +81-29-284-3113
FAX number +81-29-282-5927
E-mail hiroyuki.sako@j-parc.jp

EXPERIMENTAL GROUP:

Full Name Institution Title or Position
Ken’ichi Imai Advanced Science Research Center, JAEA (R)
Susumu Sato as above (R)
Shoichi Hasegawa as above (R)
Kotaro Shirotori as above (R)
Hitoshi Sugimura Kyoto University & JAEA (D2)
Yudai Ichikawa Kyoto University & JAEA (D1)
Ryotaro Honda Tohoku University & JAEA (D1)
Kiyoshi Tanida Seoul National University & JAEA (AP)
Ryuta Kiuchi Seoul National University & JAEA (PD)
Changwoo Joo Seoul National University (D1)
Yang Seonbae Seoul National University (D1)
Kyoichiro Ozawa KEK (AP)
Wataru Nakai University of Tokyo (M1)
Koki Kanno University of Tokyo (M1)
Masayuki Niiyama Kyoto University (AP)
Koji Miwa Tohoku University (AP)
Yuki Matsumoto Tohoku University (M1)
Jung Keun Ahn Pusan National University (P)
Sang Hoon Hwang Pusan National University (D4)
Sun Young Ryu Pusan National University (D3)

RUNNING TIME: Installation time without beam 3 days
Beam and detector tuning time 1 day
Data runs 3 days

BEAM LINE: Ring : WS course, NS course, or N0 course (to be decided later)
BEAM REQUIREMENTS: Type of particle 1H+

Beam energy 400 MeV
Beam intensity ≤ 0.1 nA
energy resolution ≤ 1 MeV
beam profile ∼ 30 mm φ FWHM

BUDGET: Experimental expenses 1600 thousand yen
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SUMMARY OF THE PROPOSAL

Currently, the beam rate of the K1.8 beam line at J-PARC is limited only to ∼ 106

per spill to operate tracking detectors stably. With the advent of a 0.75 MW full-

intensity J-PARC operation, secondary pion beam intensities up to 108 counts per

second (cps) can be expected. It is highly desirable for beam tracking in such a high

rate environment. To meet this demand, we JAEA/Seoul/Tohoku group have been

developing a new high-rate tracking system with a Time Projection Chamber (TPC),

Silicon Strip Detectors (SSD’s), and scintillation fiber trackers.

The TPC is a central tracking device for a proposed experiment to search for the

H-dibaryon at J-PARC. It is equipped with a gating grid and GEM’s (Gas Electron

Multiplier) for particle tracking under high-rate conditions. Intrinsic tracking perfor-

mance has been already confirmed with electron and positron beams up to 105 at

Research Center for Electron Photon Science, Tohoku University in Jan. 2011. SSD’s

and scintillating fiber trackers have been developed as high-rate beam trackers. We

are planning to replace current beam-line tracking chambers with the scintillating fiber

trackers at the J-PARC K1.8 beam line.

We propose a test experiment of a prototype TPC, SSD’s and prototype scintillating

fiber trackers, and a drift chamber with proton beams. The TPC will be placed in the

central position. A fiber tracker and two SSD’s will be placed upstream of the TPC,

and another set of a fiber tracker and two SSD’s will be installed also downstream of

the TPC. SSD’s define reference track positions for the TPC and fiber trackers. Track

distortion of the TPC due to space charge of positive ions will be evaluated in details

at the beam rates from 105 to 108 cps. Full acceptance four SSD’s system will be

read out with zero-suppression. Prototypes of the scintillating fiber trackers will be

constructed in this fall and the first beam test will be performed. Furthermore, we will

place a target in front of the TPC to simulate realistic experimental conditions, where

we measure tracks scattered from the target at the same time with high rate beams.

In addition, we will test a drift chamber for K+ reconstruction, which will also accept

K− beams up to 106 cps at J-PARC.
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