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Abstract

Anew 30 GeV proton beamline, the High Momentum Beamline, has been constructed for nuclear physics experiments
at the J-PARC hadron facility. The first beam commissioning of the high-momentum beamline has been successfully
performed in May and June , 2020. The proton beam with an intensity up to 10'° protons/5.2 sec cycle has been irradiated
to three experimental targets, two 80-um-thick copper targets and one 500-pm-thick carbon targets. These targets were
placed in an airtight target chamber made of thin sheets of Mylar filled with helium gas to reduce the beam interactions.
Since the experimental target is used in a strong magnetic field, an ion chamber can not be applied for the beam-profile
monitor around the target. However, the beam profile data at the target position is essential for the experiments. We have
prepared several beam-profile monitors in target chamber: a fluorescent plate, a target-sized scatterer and two thin wire
scatterers. In this paper, we report the development of the target chamber with these monitors and the results of the beam

commissioning data.
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Figure 1: Schematic view of the Hadron experiment hall
with the high momentum beam line.
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Figure 3: Schematic drawings around the target and the
interaction monitor (IM), which counts a number of sec-
condary paritcles produced in the scatterer. Also, the cross-
sectional view of the wire scatterers are shown.

-
[S7e} b
Mor, /-torof)

PASJ2020 THOO10

22 FRENF = 2oN—DOREE, WA D ZRARR

BRI T = >N — I EBREER & U T HAERY (80 um)2
M BRFRER (500 pm)1 E2 NET 5, EEREAL 3
DEDLETHBED 02% TH57-0d, fEHTDR
FIOSEUIH 10 MHz & 7%, Z OFER) % B BT &
DRI H 28 T % Silicon Strip Detector (SSD) %%
TEINTWS, SSD DL — M, 30 kHz/mm?
iZT%D FEERIERI D & DFEREE 200 mm FRE &

o TD=H, HHR IR T2 ERLBR VKL DSIZ
7‘1 VN—ODORERRETIET VI Z AR A T —5F
OEYE BB TR T NIER S 2w, Kz, BT —
LX, EEREINEL T UoosE Bk, 15—
DATEET LI eVBETH -7z, MAT, A
DEHAL 21T 5728, F 3= Z1F He 2%
BHUTHHALRITFUER S0, He ZHEERAIE
5 Z ik, HERMM T, He Z2fRFFTE
BEORENEFOBEND B,

s OEYE L, SEEOERMARRIX, 2.1 TH
B ERELR, BOEH R ¥ — AE I B E T A (TR
CMNT 5, 22T, BELR, #ERZEANE L E
T, KEMZELS 2, 1S, ZhH5D
R - BN R — AE B Sk A RS S T
L2 ERD SNz,

AT, ©— A% WTREHREEOZREMME
ERIEDZD, T4 Y —1EHNEF = v N—HEIZ
+0.1 mm AN DOHFREHEE TR 37z, 74V —fZ
PNz — L2 85 U, FAEFEIIEMIZHD S5z
HARTFE2 NI XU ITEHI LT, RREIEDAL
BIRIEZITS Z &k B,

23 FEORMAFRDF & O
PAFIz, M« o N—~ADERAEE T LD B,

s BBEGTTTHEY =LA TR 7 7 A NVHIENTD 72
DIT, BELK, B ENET HZ L,

o T 7 7 A INVHIERITEELR, BOEIE ¥ — A
PORDE LR DD &,

o Fx N —ORERGER X2 TIERME DD, (B
BaMkRcthsrz e,

« V=LA, LT ronolE Eix. w1 T —
DATHETBHZ &,

o ZELZDOBSHERIED -8, He & H A U T H
kB0 RKEN RO,

o R, BRELR, BOEI, 7 1 V —1ER % £0.1 mm
DAOHREBETHE TS Z &,

24 HfEXEE

Figure 4 IZ&G L7z F = o N—DliE 2R, %
.22 TOERARD 1 DTH - 2 EELA & 8L
W% — LEED S kDT 72D DEEREIZ D W THE
35, FEEREER & BRI, H8E O o] RS 1 5%
BX N, LS OEMEIZE->T, ¥—AI24TS
R EYDBEZ B Z KD, FOERIZDOWTH
A BRI [ R EERE 12 D (11T S0, B —LBuE s st L
fowmw%&WT%é LW, [ EREERE DRI

XEZERSOREERT  — R AV —%2 W25 ET

- 131 -



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

PASJ2020 THOO10

Experiment

target

Target

2 operating

/ m‘ ;‘ lever

14

rf i [ ‘31 ?ﬂ

Front view Front view

Experiment target ON mode [’ Beam profile target ON mode

Airtight eval bag

Figure 4: Drawings of the target chamber. The target and the beam monitors are able to be manually switched from
outside the chamber with keeping the airtightness (left). Photograph around the operating lever of the target chamber to
switch between the target modes. The airtightness around the lever is kept by a low gas-permeable plastic bag made of

eval (right).
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Figure 5: Photograph of the target chamber during assem-
bling. The airtightness is keep using transparent 16 pm-
thick mylar films which are glued to aluminum frames by
epoxy adhesives.
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Figure 6: Beam profiles at the first extraction shot to
the High-momentum beamline measured by the ionization
chamber.
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Figure 7: First shot monitored by a fluorescent plate at-
tached to the target chamber.
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Figure 9: Targeting to experiment targets. The steering
magnet current required to align the beam orbit with the tar-
get center is determined. In addition, The horizontal beam
profile as a function of the magent current ~ measured by
the interaction monitor with experiment targets.
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The beam position were scaled from the magent current
using calibration data as shown in the Fig. 8.

T74v bL. TNEFN, oy =0.72 + 0.05 mm. oy
=082+0.13mm &3 ->7-, ZZkD, Fa—=
VITHBOY = LELN, BEY - Ao = 1.5mm &
D+l <. EERICH AR S KHEZZRK L TWD
Z EDEDD 5T,

4 . %’b\ j:ﬁ

J-PARC N N1 VEBEH ICEEFH ZEE — L T 1
VIR X, 2020 4F 5 IO — Ambmbk
I U7z 2O —LF4 Y TERIIZITHONS EL6
EEORERF = v N—ZRF L 72, T‘;EiE’J%:L VIN—
ANOERMFEE LT, () iEEGTRCcHATEsZ
&, (2)He % & Hf 2k 5 &M % i A %%#6@
WrEIZEoNE Z &, 3)EWERETN (TIV3
L, BiiE., ~1 7 —%) THEINEZ &(Mﬂﬁ
AT TRIZAN £ 2R T BOBIE = X — DR D HE
kD Zehskdbon, Zns22THi-3L>
vanbe\_o I_JJEEJJ%E LA /@*}J@E — A3
IvvazZ v T =LA77 ANV EREL, R
B ER A~ D ) 4 DMK D 72, FH ¥ — LlE %2k
BIZEHT B2 MEDH B IEERNEFETO Y — LIEH,
og=072+0.05mm. oy =082+0.13mm TH5Z
CERMERL, HEEY —AEo=15mm & » +4oM<.
KRG TE 2 AKMEEZ - LT WAE Z & 2R
k7=,

HEE

B F o o N—D8E, V=L XA LHDA VT
FUAIZBWTIE, FZEHRFZORMBHE I AL T
JNEHX A, FEHEIAI A RAEZ A, B
DEWHEZIAD I, ST L 0L 2D
52Nk E UL, BSEHWNZLET,

SE R

[1] /MA BEER, “J-PARC /N R 1 > FEER &
WE—LF1 D=Ly Yazrr™,
RS2 THPP17 (2020) .

[2] S. Ashikaga ef al., “Measurement of Vector Meson Mass in
Nuclear Matter at J-PARC”, Published in: JPS Conf.Proc.
26 (2019) 024005.

[3] K.H. Tanaka et al., “Improvement in the Profile and Emit-
tance Measurement System of the KEK-PS External Beam
Line”, Proceedings of the Workshop on Advanced Beam
Instrumentation (ABI), Tsukuba, KEK Proceedings 91-2
(1991), p145-p159.

2B B
ElZIKJJD

134 -





