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Abstract

Construction of the COMET facility to explore the muon-electron conversion is underway at the J-PARC Hadron
facility. The 8 GeV proton beam supplied from the J-PARC Main Ring irradiates a target at the center of the
superconducting capture solenoid. Then produced pions and/or muons are transported to the experimental area through a
curved solenoidal magnet. The target material for Phase 1 is graphite to be used with proton beam power of 3.2 kW, and
the one for Phase 2 is a heavy metal e.g. tungsten with proton beam power of 56 kW. For designing the target, multiple
aspects of the operating condition must be considered such as removal of the heat generated by proton irradiation,
transport efficiency of pions/muons, radiation effect on the target material, and so on. In the COMET experiment, the
proton beam intensity irradiated on the target is not high. However it is not possible to disperse the heat density with
conventional technologies such as radiation cooling with target rotation because it is installed in magnetic field. In this
presentation, results of thermal analysis of the COMET target in Phase 1 and 2 are discussed.
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Figure 1: Comparison between the conventional method to
capture the pions or muons and superconducting capture
solenoid method
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Table 1: Summary of Results for Static Analyses in
Graphite Target
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Figure 2: Time structure of proton beam in normal
operation (left) and accidental extraction (right)
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Figure 3: A thermal analysis result. Temperature values are
estimated in 6 different locations as defined in (top).
Temperatures variance for long term to reach thermal
equilibrium (upper-middle), for initial 7.5 seconds (lower-
middle), and 1600 seconds later after the start of irradiation
where temperature reaches maximum (lower).

FEERYIX Phase 2 THEEL THEHAIRETHHZEN Sy
MoTz, Figure 2 (2B ERANTIZH O - REREIE 15 %
7~ (right) ,

3. Phase 2 TDAVYT ATUIEH]

3.1 FEMELTH T AT U a ORI

FERY ETRAELASAF 2 BRI T IR
% - B0k T 272012 TR T FE AR TR D ZE R Y IR 203
D&, 2 _XNSKTDHIENEELL, ZDOBLENHIT
RIS B O ITm VIR RV, — T, BEN
WS EIZIE BRI E O NERIN S S A A DSBS

-151-



Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online

PASJ2020 FROO02

eI/ N2 DI T L A A Ol - k%)
TR EIZHABIL TELRD DT TiEZewn, L, 8
GeV B ASOLAIL, BEDE W NAERESNDE
TRVK —DRAF L DR -k F L m< b L
SoTELEXZARW, ¥ T AT U2 E AT AEA1TIE.
B2 — LR LR BE | EOJocmET 5000
KRERFETHSD, COMET Phase 2 THEEL TWAELL
10 mm, £ 160 mm OFEIZIE, 56 kW D5 7-E— A
WZES T AT ATV BIZIEK 7 kW OBGARAET D,
B AT A B HIKIC Lo TEEIT A543 2
BLZE L DIRRED A A D E A DRl REME R B DT
DEERFFMALETHD, AETIL, EHRHEH O
BNTZT ATUATREZ 2 b5 1B — L B L R A 70 K o A
I DFEHT IR BIL TRR AT 9%,

3.2 BEEIRENZ T AT URER

BEfE LIcEE DX I AT AT B T DT |
W TR R E ORI T K> TEEL 4%, =
OWf, BIRTHIEMZ/RL, IIERE D & D03/ A
3450°C & RIEIC T 812 PG dh L EE L s8RV T %h
HAgu BOWE 2D, ZOHG % B M b SRR,
BT AT R E H MRS D355 O & i AT REIR
JERPTET D, HilAIF ITER Tff FH S415 ITER-grade
BT AT 8] T, S A KIEIZ FEID 1250°C TH
fE e b9 %, BUEDMHNT CIERG 72— A58 3 kW T
BT AT D EIREN 1250°CITET S0 A gL
9% 56 kW (ZiFaz< i 7en, B — A5 A REFRE %2
WRIEA=DIE, X7 AT 0 el RBIREZ |
AISELIENNELRD, BEFHOPBRT T DM E
BMES L 7 AT TR SR L ST el R & o A
TUEETHY, 1650°CITIMEVE S IEMEE 7R T[9], 20D
1650°CEH T AT O KAFH Al REIRE L3551
v — A% 7kW OREE TSI ANAREE 2D,

BT, B — o NA[REFRE A RSB 572012137
VI AT DEREE R 0] X R DN BENH D, W A
T AT ATHEF R 0.3 FLETHDHM, BlIE, £k
IS SiC #E AT T 5728 O EiE E Tl Al e
T, BEH R ST HES A7 B LA BEEL i
BAFLED SN TS, ZOXIR k2 B T HBE
Wik, BRI E 2 7 2T LA AR
X, BEIP 7 Az T/ Ed 20 kW D5 1B — AR
FENRZ T ANVATREL 725, Figure 4 (ZB5 -2 — AFREE I

3200
2800
2400
2000
1600

1200
3 11 19 27 35 43 51
Proton beam intensity (kW)

Temperature (°C)

e=0.3

—e—e=1

Figure 4: The maximum temperature of tungsten
depending on beam intensity and emissivity.
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Figure 5: A thermal analysis result. Temperature is
estimated along the target center and surface as defined in
(upper) and its distribution shown in (lower).
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