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Abstract

A new secondary production target system for 90 kW primary proton beam in the Hadron Experimental Facility at J-
PARC is now under preparation. The target made of pure gold is located in an airtight chamber, which is filled up by inert
helium gas at negative pressure around 90 kPa. The most important function of the target chamber is airtightness in order
to confine radioactive materials produced and accumulated in the target. Since transportation beam line is kept in
vacuum at the 1 Pa level, a partition, called a “beam window”, is necessary between the chamber and the beamline vacuum
duct. Since the proton beam directly passes through the beam windows, high thermal load together with gas-pressure load
is applied to the beam windows. In order to keep appropriate design-safety margin, we have adopted pure beryllium metal
for the material of the beam windows. In this report, design and examinations of beam windows made of beryllium are
reported.

1. N\FOY 2 REFHERBIER

ANRurEEERE T, 30GeV O 1 IRBG B — 2% 2 block
YR 7-AE A (LA R RE/)) ~PRET L, 22 CRAET \
% 2 WhL - (K7 7 FF72RE) ZEBRTY 7~ | Gold target
ELTEY, FEBRTYT TIIKHM 72l 2l 7237
TT I E ATEMAI 72 1%« L1 SRS FE e
SNTWD, BIEDOERITH AR L7 > THY, Fig. 1
DOEBEIGRTINCENRT au 7 IZ3BE SN, 7 vy
2o THY, e KK 53KkW D 1 IRB T2 — IR £ Tkt

Copper

JEL T[], RIRERIS BT R TR H 5 AT :

B RKHI 90 kW(5.52 FoHA 7 VBRI C e B L7z D% Water pipe
BXEFL, 2018 AR IZHRUEATTV, 2019 FEICE—AT . .

Ay DR EAFHELTOD[2,3] Figure 1: Photograph of a current production target made

LARRICIE, KR SR L E— DT — 2% R of pure gold for the beam power up to 53 kW.
BT DT B S 72 8 28 Te DN K
BOMNMEMEEERET 528700, TR —, INEE
WEEDONT T ALY RERE— L3RS 27E
LCaBHETHE, FACIADON TWA RS E )
rHHEnNsZ LD, ZDT-O 4RI, Fig. 2 DEE
R T R RO B DA w4 (LT | BRI A 45)
DOHICHREIN TR, RERE —LBEIZIB WV THIR
MR g DREMEDHERFSND Z L THRERBE ~D ikt
PEVE OTRIRITE ZR WL FI SN TnD, 72, 12
IR ZR I L PRGNV AT A A ET
FEHLU CTIRER S, ~UD AT A O U ) B R % :
R NN DR N7 S iiopat el oy AT VN Upstream beam-window
HEITSTND[4], AHRETIE, R 90 kW SkFiE D%
BB DO THROEAM O RKZWNE —ARIZOUWT,  Figure 2: Photograph of a current airtight target chamber.
FORFFCEIERIRICDOWVWTHEREELED LD THD,

1 nabe@post.kek.jp




2. E—LEDE:
2.1 HEAGRBIOE—AEOME

R OES X% Fig. 3 1739, — KRB FE—24
PNEIE T DR A DIREEL /3 13 — L% (beam window) &
MR, D EVART DB WE D THHT LMD FEIE
FROEEMEIIEEMNICE — ABORERIENRD DL
70D, BERARZRIZIT AT (Xt E TR 90 kPa) D~V
AHAZFHELTEY, BE— AT A UNIEZEDOTDE 0.9
SIEDZEENE — LAEICARSNDZELRD,

E— AT, BT ELLECARS I 2 KR D
HCELAE 2 B — A0 (K/ 7 te=e Kin o) NEELSARD, £
“ABHICBTD 2 WKL OFRAIZED SR OIE LN
BIRDENWST=B BN DD 2 IRE — LB & HiFF
TAEDITIE, 7D _KEWNFRLEL, FEE T
EZJS TS0 —AIZITEN T B AF|TH
Do T2 LEREFICB W CHO TR EICL A M EEZITH
NAE T OREIIILETHL, HEELTUIENT T Y
B 7R B SAMANZ RN LT, R Ao R EHT
T B LR (BUSF7) ST A0 KL Mo% G
7%,

ﬁ? Downstream
— 4 beam-window

Upstream
beam-window

vacuum

Gold target

Figure 3: Schematic drawing of the new target chamber.
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Figure 4: A 1/4-symmetry model of the beryllium beam
window in LS-DYNA calculations.
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Figure 5: Example of von-Mises stress distribution in the
case for the downstream window with a 5 psec short-pulse
irradiation of 90 kW proton beam.
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Figure 6: History plot of stress at the maximum-stress
point ( R=2.4mm ) with a 5 psec short-pulse beam
irradiation for downstream window. Dash line shows a
simple estimation by summing up a thermal stress (E- o+
AT) and initial stress.
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Figure 7: Schematic drawing of the airtight connection
between the beryllium disk and the target chamber using
a helicoflex-type metal seal.
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Figure 8: Photograph of a fastening examination and a
helium-leakage test for the ¢300 beryllium disk.

Table 1: Summary of helium-leakage test. The unit in the
table is Pa-m®/sec.
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Figure 9: A part of a pressure trend graph for pressure-
cycle test between vacuum around 10 Pa and atmospheric
pressure.
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Figure 10: Photographs of a setup for a heat-cycle test.
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