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100 ILC Main Beam Dump
500GeV - Electron Beam
Absorber - Water

[L\’Jﬁ')?ﬁ\’?] _
IRBDEBRIMMEFICE—LZFLESHS

-EERRTHEBLENLEWLWE—LZFILEDHS - EARMERTHIEILE
UGB MERTOEREREE, HELE---

Ve - IJ'IE e | k - RN
ILCESRRER™ e - ILCTIIERRERE—LZ
&) e« e E—LA2TTIEHS
ILC : L7hy (BTLBRBT) £@RICIIELTERE R ey

2021/9/7 EIRILEF—INEEZEISF—O0HORIE—LSF YT



HADKBEE—LF VT

 E— LAV T THERBIZEDS
) RS & BIS NIt 2 HE
e f(i&)’% ) | BIRLE—RF-FEFOER
R 1A ARSI (BRI, R MEHE - -
-HEOWSHREE
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Laborato

MWIRE —LAZ U THEFIGELIRHTINS ! !
ILC A . .
SLAC Water Dump (at End-Station) e &e' 2.2MW ex. 20GeV X 110pA
Jefferson Lab Beam Dump (Hall A & B) e 1MW ex. 5GeV X 200uA
E-XFEL Main Beam Dump e 300kW ex. 25GeV X 12uA
KEK SKEKB Beam Dump e & et 182kd 7GeV X26uC
CERN HL-LHC Beam Dump Proton 680MdJ TTeV X 97uC
J-PARC Neutron Target Proton 1MW 3GeV X 333uA
J-PARC Neutrino-facility Beam Dump Proton 750kW 30GeV X 25uA
ESS Neutron Target Proton 5MW 2GeV X 2.5mA
IFMIF LIPAc Beam Dump (at Linac End) Deuteron 1.1256MW 9IMeV X 125mA
FRIB Beam Dump Heavy Ton 325kW ex. 47.6GeV X 6.83uA @U238 - 0.2GeV/u

*Max Beam Power|3i%FHHFICAE LIETH D, 47 LHEEEENH DD TE RV, *J7 LU XL TFFAMIEEEH

2021/9/7 EIRILEF—INEEZEISF—O0HORIE—LSF YT




\l
\
S
iy
o

E—LH

[FEDORYE -E—LEZER] 4,"-*7*” PR E - LYARER EE)
(Q)E—LEHRDRTE

[FE1ERK]
(b)E—LFUTEHAEDEKTE

[N SasEt O St FEd ) (RS it ]

(1) IRIRIA TOFER (1) ERADERE
LQBEAHOIME (2):B 5 D T ST 4% 5T
Q)L EEDIHE (3)5% B2 5 e - TSR OD ST

(A ERKEREE [ LA REEET (B) AT F 2 A%t A ik

R ERETER LI AL — a3 a—FEERFEL TR YR T S,
E — L&1% (SAD), IRETHRAOFEN 9> 70 (PHITS, FLUKA, MARS), B « i 77 (ANSYS, ...)

2021/9/7 EIRILEF—INEEZEISF—O0HORIE—LSF YT



RAETD5E

2021/9/7 EIRILEF—INEEZEISF—O0HORIE—LSF YT




REGDH - BH v — DT

Bt +7— A FDFLUX

11 ILC Main Beam Dump
o 500GeV - Electron Beam
Absorber - Water

B YT—: Tt 7ORZELTH FHE5E
(a)FIEN T Z KD FER e = e &y
(b)FERICKABF-GEFER :y > e &et
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Mass stopping power (MeV ch/g)
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\ D E=[HIERE
10' N T T T T T T
I 3 Rad. losses
- Pb (11.35 g/cm”) dominate !
102 | =E/X
! lonizing losses
10" ¢ dominate
10° |
10!} E,
2| .
107 | Electronic
Radiative
l 0_3 - M L 1 N M L n ol M N | n thal ol i
10° 102 10" 10" 100 102 100 10
Energy (MeV)
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-E= S A RED & /IME
dE
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610

Solid and Liquid : EC~Z 124
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B+ — M FODFLUX

ILC Main Beam Dump
500GeV - Electron Beam
Absorber - Water

100

\

3 %—F ﬁ%—?d)ﬁﬂﬁ , , , , , ,
: ILC Main Beam Dump
e m_ ' ~ 500GeV - Electron Beam |
c ; : Absorber - Water
S Vacuum | : : g—jciﬁ'ﬁrérhﬂ'szo | |
éﬁ 10 Eo U SO0 U s SRR SRR | | | | | | E
2 . . 5 Z Z Z f Z Z Z
2 _ jqiéﬂﬁ,:rer ~290c ; _ _
L% 0.%200 -IIOO 0 100 200 300 4I00 5;)0 6I00 }'IOO 8;)0 QIOO 1000 1100
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QI—Ih 0-31
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E
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B =+ T —HFDFLUX

150 ILC Main Beam Dump
= 500GeV - Electron Beam
Absorber - Water

ILC Main Beam Dump

S N DR & R V= et ST N S o ~ 500GeV - Electron Beam

; Absorber — Water 3
Vacuum : - - = Beam Power — 14MW
1t : : : : . _ 5

0.01 | | | I | | | |
-200 -100 0 100 200 300 400 500
Beam Axis (cm)

BT —DEMDHIIEF -BEFFLUXDHREIFIZ—ET S,
'ILCwﬁ&ﬁI*)lx:\'—“ E— Ali BT —DIEEBLTEVRRELLS,

Longitudinal Power (kW/cm)

600 700 800 900 1000 1100
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E— LS TIEL=#H#H

14AMWE—A(500GeVX28 uA) ARBFDERD + 744

Water Carbon Aluminum

A& EZ 8 L L) 6 13
JiAE A 16(E%E & L) 12 27

I (g/em®) 1 1.8 2.7

s (em) 34 24 9

B R L X —(MeV) 66 84 43

He KHEFEIEE (cm) 276 185 76

e K HIGE 802 638 1206
/N EE B BE LR AE (Me V/iem) 1.8 3.3 4.4

e K3 B (KW/em) 40 6 149

0 —
= HHORFEES HENPSVNEFERBBEGSTISD —

St

Carbon
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STF Beam Dump2 4
Temperature Distribution

1.259e+02
1.144e+02
1.029e+02
9.139%e+01
7.990e+01
6.841e+01
5.692e+01
4.543e+01
3.394e+01
2.246e+01

[C]
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dTpst
B REHNEARECEDE  |o
a HH$K11L;MJXs Ek'ﬂ:uﬂmx% 1 Time

Beam Charge

=
>

Pulse Interval

STF Beam Dump
37.8kW (900MeV X 42uA)
Absorber — Aluminum Alloy

-dT, . : E A]\%TLT‘H&IFFEﬁO)/mr_ 5
Pulse A BBl (L 55, BVLEID I DNVZ LN EMZ LY,

AT, eney (E—LBEHIE(CWEIIC) BRI Y LI DERE L5,
dT < detaedy + dTinst
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im L 5 0O i

-Energy Transfer Equation for Solid and Fluid...........................cccciiiiiiiiii e, :
: HE i EH sizg®  RELATOVIL -

+S

\

D LB RhtEMER E—LRREE
[ZXMEATHIICRETEVNDT, KEOZSIHREZBINICE>TTMI S

En (pE) + o, lu;(pE +p)| = a_x] <keff a_x] + u"(r"j)eff>

J

L (B DIREHE )Rl EI AR L LT HLOEHE (SRS
: BREAOFERIGENEEEA & BRERMT(REISH)

dr Thermal Analysis by ANSY:

steady TOF solid part

Academic

ko [ adT 1 _r
“—(r steady = Quve e 202
ror or \ 2o’ |
Y
B L =R ED
R? ; Do
Q 1 + _2 S gfﬁgle.. s : =
dT ave In 20°% (BTN REERLE) = a
steady = 41 r2 R Dysesdhs Beam Power 37.8kW (900MeV*42uA)
1+ 252 Dot @ Beam Size(0):3mm , R E97L/min(FiE2m/sec)
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FH Yt 53 (von Mises Stress)[C&KYEFr BB RIZERET 5,
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G 71 O 54l /vt FR 5t 73
BT BTGB D TS T BB T - vmermermermsrnnrnnnniinnaas
nJrﬁ:Ej—-“)l,@ B B4 7 HﬁEﬁ%’cwmﬁi'E T8 ) (D 3 E

K(b
7 LGl B S
A E SR NI,

o
I
p_\

oo =1E—_“U[K(b) K =T

atensil(l - V)
E-a

39.061 &b (a)

—

MZEARS AR R DM R

Graphite Al alloy Be-Cu

Beryllium Tungsten

1G430 A6061-T6 =Ti-6Al-4V C10

Y o 7R (GPa) 303 10.8 68.9 114 115 400

B iR R (e /K) 11.5 4.8 23.6 8.6 17.8 4.4

KTV Utk 0.18 0.14 0.33 0.33 0.33 0.28

51958 (MPa) 370 37.2 310 1170

&R - K(a) 87 617 128 == 800

B R (W/mK) 216 140 167 .

660 980

216 400

218 163.3
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- 1400 glgﬁﬁsﬁ(ﬁnn)*l e 900 [S-N curve]ﬁﬁﬁ%@ﬁ]% 2 .
. [ I ] . .
. [ 1 ] | Stress Ratio = -1, Room Temp| =
- 1200¢ ' ] _ i A rotating - bending, f = 30 Hz :
. [ ] & 80 o  push - pull, f = 20 kHz :
= w1000} {1 s .
: % [ ] - : :
u J [ih] 1 =
= 5 800 ] g 700p : E
D g 1 = ILCEF il pulse ] :
= @ 600 F I N E 1 "
= s 1 ] @ 600 l .
s U 1 : w : .
. 400 F Heat treated |  As-built B 3 | .
] T = 1 ]
. i 0, %ilit 73 — HT1 : —— AB1 ] w 500 F : .
=200 — HT2 1| —— AB2 . : .
. — nr3 | AB 3 ] , .
[ ] l ] n
: 0 i | i i 1 1 40{) T BETEEETTTTT BECEE T B AT B AT TTTT BT B AT T | :
. 0 2 4 6 8 10 12 14 104 105 108 107 108 10° 1010 .
- Strain, & [%] Number of cycles -
‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.

AEBMCIYEROSIREEIFETLTL -2RES
-EREFFEALBREAERDNEADL) OREEHLEET S,

*1 M. Ackermann, et al, “Selective Laser Melting Technology and Individual Ti-6Al-4V Implants”, MM Science Journal 2019(2), 2867-2871, June 2019.
*2 M. Janefek, et al, “The Very High Cycle Fatigue Behavior of Ti-6A1-4V”, Acta Physica Polonica Series A 128, 497-503, October 2015.
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[ : Electron Beam Dump

1 : positron Beam Dump include change

Ee7  E2 in 2016.Nov.
O 300kW~ S 6°kW Eglfw
60kW 60kW E-7 E-4 E+5 E-5 Z: E+6 E+3
60kW 400kW8MW 17MW 17w 400kW 60kW  60kW

ILCEATIS®HDE—LA T

___

ESREE — ALICKHMERRE.

L4
PR mer  OWH  TAIEE  ecimer Domcon.
s &7 _ . AUSAFIIDE—LRE,
mey  A00KW 27PN RAE mEmoC—L7R—FIbRMT S,

[&EFAERK w _ " Undulatorfa B8 FIRDIZEICHE,

HF AF 00kW, 17FT  REAorK g 2 v DAL D T

UndulatorfZEFIE - _ UndulatorfZEFIEDIHZEICIHE,
TowwErm BT swwre K e EEAETERCLAL,
e mE 17 MW, 257 " EEEHEL CHRBEORBEE — L
. BEF B20%VT—TV F FH15000F% fE1 2 D E i E ir e 18 iE
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[Extraction Line] IP to Main Beam Dump

B VG 0 - 1on 8 10 ) 0 T L 0 1= T Ty .
- Optics [ | ! .. . .

: 1 C Schematic view of diagnostics

! Disrupted beta and dispersion in the extraction line. E

2000 0.10 ‘; Energy Chicane Polarimeter Chicane
.SE ’ Bx.”l2 B2 T D A

.= 1800.4 : _ 0.09 10 meters

3 ' i [ 10

1600, ; _ Loog "

' I Synchrotron Stripe Detector

: 1400. : - 0.07 s Pl z=y14;.6t;2mxl=g )'D=\1t5.3tcm ey
. 12004 ! L 0.06 o5 e el B ,

' ; : b ein s esiss i B B ey
: 1000 7 . B 005 ,IP __sym[mﬁ.uﬁéa&a;;ﬂ;:ﬁ:?:’nﬂ - f,/’ ;:amv
: 800. - Loos | | - B e e

' 600.{ /; L 0.03 . —
. 400. - - 0.02 o'

: r e Synchrotron Stripe Detector

) 200. 4 +0.01 z=147.182 x=0 y= -19.85

: 0.0 L 0.0

. 0.0 25. 50. 75, 100. 125. 150. 175. 200. 225. 250. 275. 300.

ks SN NN NN NN E NN E NN NN NN N RN NN NN NN NS NN EEEEEEEEEEEEEN S l(:n llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

IPIBALVE —LFE D TETI00mEEN TLVS,

Energy chicane for energy spectrum measurement. (55m away from IP)
* Compton IP for polarization measurement. (150m away from IP)
=19 sweep magnets for heat density reduction at dump. (~200m away from IP)
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Beam Collision

Schematic view of beam collision Difference in beam size at Beam Dump

2.8x10"
25 - —— Men Collision Beam
=== Collision Beam
24 — *CAIN & SAD Calculation
L, X *Beam Energy = 500GeV

"} 22— *Collision offset X=Y=0
*QOptics = ECM Upgrade A

N

"
"
z/
7
"
s
z/
>
//
e
L,
"
7 i 4
Ra

7}

20—
1.8
1.6 —
1.4

1.2 +

0.8
06 — o i
i fy

0.4 —

Electron Distribution along herizontal axis (e—/mm)

0.2

- -
- -
- -
a0 = i —
R B N B B AN [ B R D B A R A N N B A N BN BN B (N B A

1. Beam shape and orbit are disrupted by Beam EM field. 75 -50 25 0 25 50 .
2. Photons are generated by the orbit disruption.

E—LEBHEBICXVE—LERK. ShEIXEHONS,
E—LSA XD RENDBIETAMUVE—LEVTDRAZEITERT IS,
(LD EHITIESEREE—LYAXAHERLTLNS, )
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Beam Power of ILC

PoIst = L TeV Upgrade  Dump Design
Beam Parameters at IP (from TDR) ... s fupgace A o DUmPDesie
Centre-of-mass energy Econ GeV 500 = 250 * 500 1000 1000 = 1000 *:
Collision rate Srep Hz 5 = 5 5 4 4 4 _
Electron linac rate Ttinae Hz 5 10 = 5 4 4 . 4 .
Number of bunches ny 1312 1312 & 2625 2450 2450 : 2820 -
Bunch population N %1010 20 20 @ 20 174 174 : 20 -
Bunch separation Aty ns 554 554 - 366 366 366 ' 337 .
Pulse current e mA 579 : 58 . 875 7.6 7.6 = 0§ .
: : : : A (=R~
Eﬁ\:er.aﬁe.tp.tf'.'.tzeemnws.r.............P.e»pm.....Mw...............121';5...E..?.P!..E...i:l-.ﬁ!......2.?.-?....2:7.‘.2...5_-&-_2 %'¥ Bﬁif
Estimated AC power Par MW 163 =« 129 = 204 300 300 t _-on) = E-I-

RMS bunch length 1St Stage ~3MW

Electron RMS ener
Positron RMS ener

Electron polarsati Future(Final?) Upgrade ~14MW

Positron polarisatic

Horizontal emittan Dump DESign ~18MW

Vertical emittance

IP horizontal beta function ax mm 11.0 . 13.0 11.0 226 11.0
IP vertical beta function (no TF) ;’i; mm 048 =041 7 048 0.25 0.23
IP RMS horizontal beam size ar nm 474 * 729 : 474 481 335
IP RMS veritcal beam size (no TF) oy nm 59 = 77 : 59 2.8 27
Luminosity (inc. waist shift) L x10% cm=2s=1 18 075 : 36 36 49
Fraction of luminosity in top 1% Loo1/L 58.3% :87.1% : 58.3% 59.2% 44.5%
Average energy loss dpsg 45% :097%: 45% 5.6% 10.5%
Number of pairs per bunch crossing Npairs x 103 136.0 1 62.4 ' 139.0 200.5 3826
Total pair energy per bunch crossing  Epuirs TeV 3441 = 465 [ 3441 1338.0 3441.0
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Main Beam Dump®) EX &3
SRETDRIREMEIBALBEITNT S oo

Solid(C and Cu)

Liquid(Water)

*Capture shower longitudinally
*Heat of order 100kW/cm
*Extracted by transverse heat
conduction

Remove heat through water flow
e.g. vortex .

(Fichtner

Discussion: scheme)

Is a huge and heavy absorber,
with insufficient heat removal for
the ILC...not an option

= Gas(Ar) surrounded by Fe-solid

n 70 Air

[Solid] ~Fi%:~2 » ™8c /)
. Choice ! o
Large Beam Winao weep “d2m

[Liquid]~F;%:~$1.5 X L10 (m)
Window ~$30cm, Sweep ~d12cm

[Gas]~Ti%:~¢1.2 X L2000 (m)
Small Window ~ $8cm, Sweep is not mandatory.

,_.
E

2804 10E-O4 10OE-O5 1.0B-06 1.08-07 1.0E-08 1OEO% 1.0B-10 1.0EB-11 10E-12 1.0E-13 9.0E-19m
| ]
Energy Density [GeV/icm?] u

2021/9/7 EIRILEF—INEEZEISF—O0HORIE—LSF YT




Water Dump® &t

r2. ZMW Beam Dump (water) _@SLAC »

I —~ lu:..‘u I

SLAC 2.2MW Beam DumpZ &

GOOkW Beam Dump (water & Al) @SLAC

________________

59 H_ET18MW Beam DumpZ E%X &

P. Satyamurthy, et.al., “design of an 18 MW vortex flow water beam dump for 500 GeV
electrons/positrons of an international linear collider”, NIM A 679 (2012)
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AEEE

SR EmE

Inlet
D8inch

HEK

Water outlet -

N
Water inlets

Beam Window

= K IR IR & 58 il o0t R [ kB E — L B ik .

* JKIE 1 MPa = 5 180°C

*EKR = BEJRE: 104.5kg/sec each inlet, FE¥IEHFRE 2.17m/sec
- F R BE(Ti-6ABV)IZEKBE—LE,

$300mm X t5mmD KGRI E E—LIXEBSINEGENOA U TIZAF TS,
‘E—LEE(P12cm)CLHBATD A
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B+ — M FDFLUX

150 ILC Main Beam Dump
= 500GeV - Electron Beam
Absorber - Water

-»'_,j .L! !!

et

REME D FEES 18MW Beam Dump (500 GeV * 36 um)
| 14 : | ! | | |

250 ; ‘ . ‘ 60
7 Peak Energy Deposition Density per pulse
R 5 _ Longitudinal Power _
200 (7 . -."J. . O - ‘_'."‘"_Z.l. ...... NG oo dbnmss=Hx= T S 1 a8 E
g Non Collision Beam | 2
= —
5150 1 36 ug"
2 7 _ . _ _ £
2100 b A P "_;_‘." ......... e 4 24 E
o) : f g f f E:
8 | | g
Q50 54kW/cm < ! ? 112 ¢
- =Ry — N = | NIl e 3 3 9
‘ | l ReunEHAEE | -
: -“—--._‘_______ .
0 i I — | T

1 1 " 0
0 100 300 400 500 600 700 800 900 1000 1100

Beam Axis (cm)

SAXRERBZELERXAERENBASNIREEIRES,
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ECIZE—LEFITHEADHITRLIVI?

2 RITTITABEHT DY ANSYS FLUENT: -« - - cnvnvmrnrunsmsmsmsmsasamsnsnsnsmsmsmssssnsnsnsnsnsasnssssnsnsnsns .

Energy Transfer Equation

aT

9, 0
— (PE) +\6_xl lu;(pE + P)] = ox, <keffa_xj ,+ ui(Tij)eff> +S

Wi sy

TiE 7 hlm/sec) ./ ﬁﬂ#ﬁ?&’$[W/m/K)L
: l B r%&d)x\vz:&'c;’kié
RIEEREZNAONSMEICE—LETEAD

i 22010
l : e+
1. 4%e+00 2 Ha+04
13000 2 70+04
e
1.118+00 3e
2 1e+04
N 2
RETS ¥
g oo 1 62:04
: de+
e Eo
: Je+
531001 90003
391001 726+03
. 26e-01 5 4e+03 =
i - = - =
Eﬁgi TEAEIMTRNDZREWDFTIZITB =LY - ]2262+01 TEAEITERED RBULVERICHT B =LY -
T .
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4.28e+02
4.24e+02
4.21e+02
4.18e+02
4.15e+02
4.12e+02
4.08e+02
4.05e+02
4.02e+02
3 2

E—L ASTER

430.0000

2 5
& 8

415.0000

410.0000

405.0000 —

Maximum Temperature (°K)

400.0000 -

3%.m L) L] L] L] L L 1
50.2000 504000 506000 508000 510000 51.2000 514000 51.6000
Flow Time (s)

3.28e+02
3.25e+02

"ReaE IERRFERENEAINS., F#Ez=290cmTEL S,
-iﬁﬁrxt“ — L TH#BE180°CEM ALY,

Beam Dump Design(18MW) — 155°C,
ILC Max Beam Power(14MW) —122°C , ILC 1%t Stage (2.6MW) —68°C
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E—LEDEH

£ o J"PARC Neutrino :
E Laboratory Material Dimensions(mm) Heat Load on Beam Window E
E ILC-Main Beam Dump Ti-6Al-4V t5 X 300 105W at 14MW E
" SLAC Water Dump  Cromeplated Cu t1.25 X 80 193W at 2.2MW :
= SLAC SL-30 A6061-T6 t4.7 X 100 99W at 600kW :
= Jefferson-Lab .
- A6061-T6 19.4 X ~¢880 790W at IMW .
" Beam Dump .
= J-PARC Neutron A5052 t1.5 - double wall 437TW at IMW :
= J-PARC Neutrino Ti-6Al-4V t0.3 - double wall 11W at 750kW .
E ESS Neutron Target A6061-T6 t1.0 - double wall 2190W at 5SMW E
S RRCOME Y R LM b LS 5, *REREBIXEENFLUKAICK Y FE L7 :
= *FRIB-Beam DumpH/KdumpTHY . t0.5mmADTiE BRI HRICISKWD RN EL D, FBHEH, .
= *YTFLURIGTHRRMIGEH :

*ILC Beam Windowl|dE B fir - BE A [ZHeRIER LSIE ALY,
" t\\ ,L.\ﬁﬁ:]:@jj_ll-l;?(j: D-I_*ﬁl?lt.l-l:l:l o
F2E— LB NDEBEALREEGTH, @EHmOESASHIT DAL IESLY
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AMIVE—LHFVT -E—LE

E_A’gmﬂﬂﬁ_ 18MW Beam"*"*""""""*"*""" 2 Mj—mﬁ.ﬁ ....... EM tggmﬁﬁ; ........................

- s s Z\ 160.0 S 140 =
. LN =
. *H érl: jj 7] ﬁ tsmm e —XEHOBH —BEALLEH —BREERE 132 .
140.0 a0 ®

1200 -

- 100 :

100.0 —_ :

s L g0 &1

= B

E 80.0 fig -

M ® .

m 67.7 o~ 60 g?g "

60.0 -

L 40 | ]

40.0 :

Thermal Stress =

*Window thickness:5mm 200 ro .

* Heat Transfer rate:500W/m2K e .

. Heat transfer rate: 500W/m2K =
=Zenith Stress:31MPa 0.0 / 0 .
*Max Stress:48MPa 0 1 2 3 4 5 & 7 8 $ 0 1 .
BE(mm) :

B —REBRAICTHA-ODE—LEBETOHREE(ZIEL,
= FH = :25W/mm, 5mmEE — LB T125sWLMFEELLLY,

KERUVE —LEIZKYBRERER SIS INELDS,
“Ti-6Al-4VIE B BIE FHBFIZH LV THA50MPatEE @%I%E%ﬁr‘ =D,
A 1E élJ'L'TstSMPa@Smm ;,._,\ vs T|6AI4V f;ﬁr‘ 450MPa
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E—LRICISBRMMBRESENRELTRE -8
AFEICEESFrET—av(RBER)NRELLYES,

"1Bunch0)l:T:jJJ:§|'- ................................................................................. -
"Mie Gruneisen Shock Equation P =Py +Tp(e—ey) = 6P =TIpde :

M:Gruneisen Gamma, p : density, e : energy deposition density
r=0.35 for 70°C water

1bunch oressure rise @ 18 MW Beam dP=0.35 X 5.01/cm3 ~ 1.8MPa
- REEE—LHD¥1I0MW Beam L LT,
E—L/NLAARTETRICEYET—3VAEIYRFD,
- ANSYS-AUTODYN T+ & 34
lﬂinbeqw34MPa

-4 B4Be+02

6 236002

7 B24e0s02

{
i
i

90120402

0000000 T e L
+1.0400+03

R DB O \zﬂﬁl—' . e HﬂEEFJ'JEE(EIJH%EO)Fﬁ \%ﬁ[_
S Sbund A D5 A S o 7) SRR AL A A B OLESS 2 (B$bunch AJ4%)

“"Min Pa ~ -0. 54MPa
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S FR B R — % B AT R

ET)L-3/4B7 T

s 1AMWE — LB, 3 VT ERKARNDEZE~100mSv/h
AVTFUORITHEEFOREENEELLY,
GENERA CREBBOEELZSAIREEEHND)
“ILCDenergy CIEMETL XE —LREEIZLLHIT B,
2.6MWE —LTIZ1/5BEIZED S,

[14MmW]

A JRIAER:0.1~0.5 Sv/hour
A T%AER: 0.01~0.04 Sv/hour
ATF AT F :~10 uSv/hour

>




ILC 15t Stage

10

_[0[3

Activity (Bq)

lyear cycle
Ope-5000h
Cool-3760h

10°

10T2

_[0[0

20year operation

—— Total Activity

—— Be7
—— H3
— C14

[Water Activation]

Beam Energy : 125GeV

Average Beam Current : 21uA

Repeat Operation 5000hour, Cool 3760hour

0

| | | | | | | | | | | | | | | | |
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 q70,10°

Operation time (hour)

O E—LDEERXZITAHAEKITIHEGILT S,
=1=L. EHF G CRIREIZHYS54%FE(XBe7(53H). H3(124E). C14(57004F),
¢ H3UNMIAEKR DA AL KB IEFE TRV RTEE, M) F O LI AEIKE
NEETRATHAN. E2HETHAIIRNAH KRN CHIH I ELEET S,
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30November 2017, i

[FEiRSNT=ERE]
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2o aSA45 —
- MeViRJtiE

- EfEARIEE

- FiR
77x?m REAER

- . GERE -
e Efﬁ 57 {;ﬂ”NLE—A§>7IWﬂmmE—AE
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 LCOSAWEAEEABRI 1314, November 2018 GKEK
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ILC beam dump experiment

P ldump - lsh - ldec -
Muon shield Decay volume Detector
Beam dump
R by I o e Ui o s > < Ii‘det
___________ > — —>
> Z

"L, + Ly, ~ 120m for Ecm 250GeV i
e Afixed target experiment at ILC ﬁ
S

e |t shows an order of magnitude better _
sensitivity to new light particles than 10-8E

other experiments in small couplings. T 2 1Lc-250 (1 year)

— ILC-250 (20 years) ]
MEEERTTT B RTTTT EEWRTTTT B RN Rt | -----E
10* 10° 102 10" 10° 107
m, [GeV]

IlCE—LFETE—LAVTITHETONS, FUTTIHIRMAFLERSNS ?
ILICEIZRETET . E—LF VTR TR FDRRERLTED,

| SN 1987A
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F=EDH

v HAFRELTE—LRE - MWERD IERFHAEIZLIRDH TS,
E—LF TG ERRAREEDERRTEY,

V AMUE—LFUTIEIE—LIEE18MWICTT 2 HkIZEREFTL TLVS,
F71-1t Stage(2.6MW)EFFD LEHHEEZFBL T,
R RBEILEHEDHDBIEMTEREEZOND,

v ETEIERED-HREREETVLDA, ZEEOHLIEKZEICL TS,
VE—LEBDOHEA. E—LEREDORELLGE . BEILRFAZTEDD,

vV E=LFUTINTIR, A=—I% M REEF DILCE— L%
FIALOT VB TEH B, (FoTHLIZITDEGESTES,
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