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Abstract

Beam dumps are essential components of any accelerator system. The ILC (International Linear Collider) has 15 beam
dumps. The beam energy incident on the electron/positron beam dump has a range from 5 GeV to 125 GeV, and the
average beam power has a range from 60 kW up to 5.3 MW. In addition to electron/positron beam dumps, there is a
photon dump that stops undulator light for positron creation, and it receives photons up to 300 kW. Convective water,
graphite and aluminum alloy are adopted as the beam absorber according to the beam heat load. In the design, we use the
Monte Carlo code (FLUKA) for the evaluation of beam heat and radiation damage. The finite element analysis software
(ANSYY) is used for the evaluation of temperature distribution and thermal stress. In this paper, overview of ILC beam

dumps is reported.
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Figure 1: ILC layout and beam dump position. E-(1~8) are electron line dump. E+(1~7) are positron line dump.
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Table 1: Overview of ILC Beam Dumps

Category of Dump Al-5GeV Al-15GeV Gr-125GeV | Gr-Abort Photon Dump Water Dump
Location E-1E-2,E-3 | E-6,E+6 E-4,E+4 E-7 E+7 E-5,E+5,E-8
E+1,E+2,E+3
Purpose of Dump Tuning Tuning Tuning/ Only beam Photon beam Final beam
Beam abort | abort abort abort
Core Absorber Aluminum Aluminum Graphite Graphite Graphite Water
(Absorber size: cm) alloy alloy (920<L400) | (920xL400) | or Water (@180~L1100)
(9p10xL100) (p10xL120)
Acceptable Beam Parameters
Beam Energy 5GeV 15GeV 125GeV 125GeV Average 8MeV 125GeV
Charge per Bunch Train 1.2uC 420nC 1.6uC 8.4uC 8.4uC
Energy in Bunch Train 6.0kJ 6.3kJ 200kJ 1.1MJ 60kJ 4.2MJ
Photon flux
Average Beam Current 12pA 4pA 3.2uA 33.6pA
2.5 x 10%7/sec
Average Beam Power 60kW 60kW 400kW 300kW 5.3MW
Beam Preparation
Beam Size at Dump ~5mm ~5mm ~omm ~mm Smm @ka away ~0.65mm
Entrance: /0y min0y min from Positron Target
. Slow S Fast Swee
Beam Sweeping None None oW Sweep None None P
(Rs=4cm) (Rs=6cm)
Heat Load
Peak Longitudinal P Graphite:3kW/cm
dliz/ldz enatfudingt Fower lkW/em 890W/cm 1.9kW/cm Water:1.9kW/cm 50kW/cm
(120kW Beam)
Graphite:50J/g
Peak Energy Deposition 300/ 32J/ 230/ 20103/ Water: 110/ 2191/
Density per Bunch Train & & £ & e & J
(120kW Beam)
Graphite:1000°C
M i T t o, o, o, 0 O (¢}
! ax1mum' emperature 250°C 225°C 700°C 1400°C Water:50°C 140C
in Operation: Tmax (120kW Beam)
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Figure 2: Structure of water dump.
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4.3  Water Photon Dump
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