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R&D of clean compact beam-dump based on plasma wake-field
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Electric-charged partilce beams that are generated and accelerated by
particle accelerators are utilized by fundamental science and industrial/medical applications
ranging widely from elementary-particle/nulear physics, material development and to biology. The
utilized particle-beams are dumped through the nuclear reactions into the final heat energy, but
with some radioactivity. This is a problem and diffective asspect of current beam-dump system. We
studies the new method of clean and compact beam-dump where beam is injected into an appropriate
gas-chamber with laser and the generated plasma wake-field transfers the beam energy to plasma
energy with minimum radioactivity. We successfully found appropriate conditions of gas-chember and
laser for assumed partilce-beams to be transfered into plasma energy by simulation calculation.

ILC



A.W.Chao SLAC

(125 - 250 GeV)

Chao

ILC

27 2015

ILC

2010

Univ. of California at Irvine

A.W.Chan

(International Linear Collider, ILC)

ILC
ILC

ILC
125 — 250 GeV

MW

KEK

KEK
KEK
KEK
ILC



ILC

X 300 pm 50 ym
250 GeV 0.1% =(3x10"21/
m) 3m
3m
15%
2015 10 1ZEST Workshop @ CERN“ Outlook on Wake Field
Acceleration: The Next Frontier”
KEK
28 2016
28 3m
KEK
University of California at Irvine
2016 10 eeFACT2016 @ Cockcroft Institute at
Daresbury Laboratory, UK Alex Chao 2016
11 IEEE @ Strasbourg, France
29 2017
29
Denis Perret-Gallix
University of California at Irvine
Denis Perret-Gallix
3m
2017 10 LCWS2017, 23-27 Oct. 2017 in
Strasbourg/France Denis Perret-Gallix
2017 11 4th W  ESS at Research Infrastructures, ELI-NP,
Magurele, 23-24 Nov. 2017
30 2018
30 Denis Perret-Gallix
5 28 -6 2
ALCWS2018 beam energy 250 MeV, beam part 6.5 x 10**8,
bunch length 7.5 um, bunch radius 20 um 12 cm 100 MeV (40%)
40% field
active mode 21 cm 100%
250 GeV
6 Perret-Gallix
James
127 GeV
10 22 -26 Texas
LCWS2018 ILC
7 5 1 3 KEK ILC
KEK

QST



7

: Takayuki Saeki
: Study on the recovery of the beam energy of International Linear Collider (ILC)
by plasma wake-field deceleration
: IZEST WS at CERN: “Outlook on wake field acceleration: The next frontier”

12015 10

: Alex W. Chao
: Study on the International Linear Collider Beam Dump by Plasma Wake-Field
Deceleration
1 eeFACT2017
12016 10

: Takayuki Saeki
: Study on the International Linear Collider Beam Dump by Plasma Wake-Field
Deceleration
: 2016 IEEE NSS/MIC Conference
12016 11

: Denis Perret-Gallix
: For a Global Initiative Toward Green Colliders
: The 2017 International Workshop on Future Linear Colliders (LCWS2017)
12017 10

: Takayuki Saeki
: Challenge for the Efficient and Sustainable Design of ILC
: 4th Workshop Energy for Sustainable Science at Research Infrastructures

:2017 11

: Denis Perret-Gallix
: Green ILC: Plasma Wakefield and Beam Dump
> Asian Linear Collider Workshop (ALCW) 2018
12018 5

: James Koga
: Study on Laser and Plasma Beam Dump for IL
: 2018 International Workshop on Future Linear Colliders (LCWS18)
12018 10



Green ILC
http://green-ilc.in2p3.fr/
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