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RCNP : User Based Research Center for Nuclear Physics
Founded in 1971

Cyclotron Facility (AVF, RING * G-RAIDEN)

Laser Electron Photon Facility at SPring-8 (LEPS)

Oto Cosmo Observatory (Science under the ground)

Kamioka B3 Lab (Science under the ground

Kamioka
BB decay Lab

Light lon Beam ‘

Spring-8

4
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

=

Oto Cosm Ops.

% / T \’V’
(g



http://www.spring8.or.jp/top.html
http://www.spring8.or.jp/top.html
http://www.rcnp.osaka-u.ac.jp/Divisions/plan/tenji/photo2/a-16.jpg
http://www.rcnp.osaka-u.ac.jp/Divisions/plan/tenji/photo2/a-16.jpg

RCNP : User Based Research Center for Nuclear Physics
Founded in 1971
Cyclotron Facility (AVF, RING * G-RAIDEN)
Laser Electron Photon Facility at SPring-8 (LEPS)
Oto Cosmo Observatory (Science under the ground)
Kamioka B3 Lab (Science under the ground

— Kamioka Sramena? _
Light lon Beam | ‘-5-’== ’ B decay Lab - Neutrqueam

)i

————————

—————————————

B Factory
KEKB/Belle

Pol. GeV-y Beam Heavy lon Beam
Rl Beam Facility


http://www.spring8.or.jp/top.html
http://www.spring8.or.jp/top.html
http://www.rcnp.osaka-u.ac.jp/Divisions/plan/tenji/photo2/a-16.jpg
http://www.rcnp.osaka-u.ac.jp/Divisions/plan/tenji/photo2/a-16.jpg

Y
Clover-type Ge
Detector Array

ey

=2 Ring Cyclotron

Ut YIS = ) ex IS 4N K=400 MeV
7 = > ‘ _ B ) \\/orld Bests
Energy spread <0.01%

' Stabilit

/clotron

Resolution (World Best) N

Ap/p~0.0027% at E=400 MeV Muon Sourc |
for Material Science 4




Laser Electron Photon Facility at SPring-8
Recoil \ Tagging

8 GeV electron eW counter Inverse Compton y-ray
> ” 70m

Laser light injection

Backward-Compton scattering

v’ Laser 257/266 nm => up to 3 GeV y
v’ Linearly Polarized Photon Beam

Experimental

Solenoid
Magnet >g



2" Laser Electron Photon Facility (LEPS2)

8 GeV electron In operation since Apr. 2014

NG Recoil electron 4z Detector (in const.)
(Tagging)

aaaaaa

10 times high intensity:
Multi laser injection
Laser beam shaping

Beam dump

in Nuclel  in Vacuum
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A new platform of RCNP

for hadron physics
at J-PARC



J-PARC Facility
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Neutrino to
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3 GeV Rapid Cycle
Synch. (25 Hz, 1MW)

50 GeV Main Ring
(0.75 MW)

Joint Project between KEK and JAEA since 2001
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Hadron Exp. Hall
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—-momentum Beam Line
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CHARM Spectrometer Design

: *-\ v *+ ]
) LR  Cross Section:
== p(z,D*p)D° o (A.) ~ 1 nb (no meas.)

N / ’E,z_,;z\l (p(7z,D*m)Y.)

Acceptance:
~ 60% for D*,
~ 80% for decay t*
Resolution:
Ap/p~0.2% at ~5 GeV/c
(Rigidity: ~2.1 Tm)

cev/c™

20 H, TGT

Tracker(§9»”
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Inclusive Spectrum and Decay Mode ID (Sim.)
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A new research project in High-res.,
High-p Beam Line at J-PARC

MOU on research cooperation btwn RCNP, IPNS/KEK, and the
J-PARC Center

RCNP conducts in cooperation w/ J-PARC:
— collection of research ideas and collaborators

— introduction of new methods/techniques
— High-resolution, high-p Secondary Beam Line
— Multi-particle Spectrometer

Proposal E50: “Charmed Baryon Spectroscopy via the (n,D*")
reaction”, stage-1 approval in the 18t PAC (May, 2014)

http://www.j-parc.jp/researcher/Hadron/en/Proposal_e.html#1301
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Baryon Spectroscopy
with Heavy Flavors
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Hadron Structure




What we can learn from
baryons with heavy flavors

g

=

 Quark motion of “gq” is singled out by a heavy Q
* Diquark correlation

* Level structure, Production rate, Decay properties
e sensitive to the internal quark(diquark) WFs.
* Properties are expected to depend ona Q mass. *



Schematic Level Structure of Heavy Baryons
* A and p motions split (Isotope Shift) ‘
* HQ spin multiplet (S50 * Jprown Muck’

Spin-dep. Int.

mQ> mq
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CQM calculation (P-wave Lambda)

Strange baryons c c Charmed baryons
800
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p—A mixing (cal. By T. Yoshida (Tokyo I. Tech.)




CQM calculation (P-wave Sigma)

Strange baryons

¥(1/2-,3/27,5/2°)

2(1/2-,3/2")

/

A(1/27)

c Charmed baryons
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O 05115 2 25 3 35 4 45 5

MQ [GeV/c?]

non-rel. QM:H=H,+V, -+ VstV +V

p—A mixing (cal. By T. Yoshida)

A(1/27)




Level structure (Exp.)

900 A

Threshold

1830 5/2-

1775 5/2-

1690 3/2- 1690 ??
-------- 1670 1/2-
1670 1/2- 1650 /9.
———— 1580 3/2-

2593 1/2- 2519 3/2+

2455 1/2+

1192 1/2+

1116 1/2+ 2286 1/2+

v' Classification based on A /p mode has yet to be established.
v Little of Y, is known.
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Lambda Baryons

S C b
800 |
A(1830, 5/27) ! Higher L?
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Production Rate

S.H. Kim, A. Hosaka, H.C. Kim, HN, K. Shirotori, PTEP, 103D01, 2014.

o
L=

v C.S. DOES NOT go down at higher L when g,,>1 GeV/c
v" A modes are excited by a simple mechanism

q s D, D*
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Missing Mass Spectrum (Sim.) 1 2
« ~1000 Y."/nb/100 days

* Sensitivity: 0~0.1 nb for LS partner LS partner?
AR D AT YA (HOS doublet) § (HQS doublet?)
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Charmed Baryon Spectroscopy
Using Missing Mass Techniques

Inclusive p(7,D*) Y_**

p(7,D*p)D°

Conducted by the E50 experiment at J-PARC
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Decay Properties

p mode (qq) A mode [qq]

['(2.z) > '(pD) ['(2.7)<T(pD)
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Strange Hyperons
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Double-Strange Baryon Spectroscopy
Using Missing Mass Techniques

Inclusive p(K',K*) Y. *

p(K, K*K)Y,

K(n) O (P, K*m)Y,’)

* S=-1 Hyperon by p(7,K*), Y*>pK, mnY
* S=-2 Hyperon by p(K,K*), (K, K), (7r,KK*), Z*>YK, 5

x1000~10000 better statistics than Y_*
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High—res., High—-momentum Beam Line

* High-intensity secondary Pion beam
— >1.0 x 107 pions/sec @ 20GeV/c

* High-resolution beam: Ap/p~0.1%

Intense K beams are available w/ a good KID counter.
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1,0E+09
1,0E+08
1,0E+07
1,0E+06
1,0E+05
1,0E+04
1,0E+03

Prod. Angle = 0 deg. (Neg.)

/
Counts/sec

1,0E+09
1,0E+08
1,0E+07
1,0E+06
1,0E+05
1,0E+04
1,0E+03

Prod. Angle = 3.1 deg (Pos.

* Sanford-Wang:15 kW Loss on Pt, Acceptance :1.5 msr%, 133.2 m
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Electron

0.75 GeV/c

RICH R&D is in progress

Measured RING IMAGE
by 8x8 MPPC Array

Www 9°G¢

8x8 MPPC
Photo-Sensor Array.

Spherical
Mirror

I 25.6 mm 7
-
P 7
// 2014.11.30
] ’
e /7
L= Y4
~ o J//
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Level Structure of double-strange baryons

* A and p mode excitations interchange

G,Cqqr SO

E(1/2-, 3/2-, 5/2-)

e B(1/2-,3/2)
=(1/2-, 3/2-)

="(3/2+)

o E(1/24)
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Structure and Decay Partial Width

p mode (QQ) A mode [QQ]

F(Eﬂ') < F(YKbar) 1"(572-) > F(YKbar)




Measured = (PDG)

Threshold

(K (2166)

— =(2030 =5/2: ~20

YK*(1983) _:195(); >
7 AK*(1908) = " ' >eeh
2°K(1878) =(1820) - 4 Large Small
=*1(1665) 213(1685) E(1690) ?: seen seen

AK(1610)

2(1530)
=m(1450)

v'Most of spins/parities have NOT been determined yet.
v'Why the E* -> 75 decay seems to be suppressed?
v’ expected to reflect QQq configuration. 35






Summary

 RCNP will conduct a new platform for hadron
physics at the High-p Beam Line of J-PARC.

— Hadron beam and y-beam
— Strangeness and charm

* Strong collaborations of experiment and theory
are important to attack problems on hadron
physics

* RCNP can provide a lot of opportunities to study nuclear
hadron physics in Japan.

— APCTP are expected to play an important role to
strengthen mutual collaborations.
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Start Collaboration@J-PAR!( Diagnostic Device High Res. Beam Line

JFY2018 JFY2019

R&D for High Speed Elesctronic/DAQ system

Spectroscopy of Exotic/Charm Hadrons

2ndary Beam

£ Startup CHARM Exp./

PID Detectors for

CHARM CHARM

detectors for LEPS2

High Res. PID Start up LEPS2 Exp Spectrometer
, Commissioning

Commisioning LEPS2 Start Exotic Hadron spectroscopy y

Exp with BGOegg (Tohoku/ELPH) y Main Spectrometer

CAGRA Exp.

MuSIC
Commissioning

Spectroscopy of Hyper-deformed Nuclei

Position Sensitive y-ray High performance Ge Detector
detectors ‘

R&D for y-ray  Goincid Algori
Tracking oinciaence gorlsm Start up Exp. of

Algorism Radactive Hyper—deformed nuclei
Research for Beam Line

Superdeformed Start up
Nuclei !

Fundamental/Application Science w/ DC
Intense Surface Star'Muon

Muon Beam Ultra-High time Start up Exp. by

res. .
3D-muon Muon Spin means of Muon Spin

detection system Rotation Meas. Rotation




We welcome your join!

E50 collaboration:

Jung-Kun Ahn?, Shuhei Ajimura?, Kazuya Aoki3, Johann Goetz*, Ryotaro Honda?, Takatsugu Ishikawa®,
Yue Ma’, Koji Miwa?8, Yoshiyuki Miyachi®, Yuhei Morino3, Takashi Nakano?, Megumi NarukiZ°,
Hiroyuki Noumi?, Kyoichiro Ozawa3, Fuminori Sakuma’, Takahiro Sawadal!, Kotaro Shirotori?,
Yorihito Sugaya?, Tomonori Takahashi?, Kiyoshi Tanida'?, Wen-Chen Chang!?, and Takumi Yamaga?

1 Physics Department, Korea University, Seoul 136-713, Korea

2 Research Center for Nuclear Physics (RCNP), Osaka University, Osaka 567-0047, Japan

3 Institute of Particle and Nuclear Studies (IPNS), High Energy Accelerator Research
Organization (KEK), Ibaraki 305-0801, Japan

4 Institute of Nuclear and Particle Physics, Ohio University, OH 45701, USA

> Department of Physics, Osaka University, Osaka 560-0043, Japan

6 Research Center for Electron Photon Science (ELPH), Tohoku University, Miyagi 982-0826, Japan

7 RIKEN Nishina Center, RIKEN, Saitama 351-0198, Japan

8 Physics Department, Tohoku University, Miyagi 980-8578, Japan

J Physics Department, Yamagata University, Yamagata 990-8560, Japan

10 Department of Physics, Kyoto University, Kyoto 606-8502, Japan

11 Institute of Physics, Academia Sinica, Taipei 11529, Taiwan

12 Department of Physics, Seoul National University, Seoul 151-747, Korea
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Production Cross Section

A. Hosaka et al.
* Experimental data:

— o(p(n—,D*7)A) <7 nb (68%CL) (BNL exp., 1985)
— BG spectrum is well reproduced by a MC simulation w/ JAM

* Regge Theory suggests 10* of the hyperon production
— o(p(7—,D*)A )~ afew nb

Regge Theory

2.0 2.5

Invariant mass (K'nn) [GeVIé]

SOFT PION
HODOSCOPE
N

CERENKOV
COUNTER

N
x

BEAM /5

HODOSCOPE

s g
COUNTERS A

J.H. Christensen et al., PRL55°154(1985) -




Hint in R(NK)/R(72)

PDG Data

- (17

A(1890)3/2+

——

A(1820)5/2+

— —@—
75)1/2;

i A(1690)3/2-
—o— n—%
5(1670)3/2- A(167(

)1/2-
A(1520)3/2-

0,5 1

p QTSR

@
>(1750)1/2-

* Decay ratios in known hyperons
SUGGEST the A/p mode states
* A/p mode ID by productions
correlate w/ Decay Ratios
— to be established

* Hyperon data indicate mode dependence
— Errors should be improved.
* No data in charmed baryons
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Events /2.5 MeV /¢ ©

- A(2880 S
200 [~ ol ) 2 A (2880)->1X (2455
| Lc(2880)Balle,  Z°
150
PRL9S, 262001('07)
i 1000
100
. A (2940) oo
IS = J=5/2 % J'=1/2
H%QHHH%#TIMNHm#ﬁf“M .-... i " U1 L1 |D| 5| Ll |(|} L1 I[}|5l L1 .
D 1 1 IEIBI (I I2 gI 1 1 3 3.1 3 P COHH =
MATn ), Gevet | J ‘5/2+ for A.(2880)
Seol fEd2455) }Cﬂﬂ.g\c(zssoppD& i
S b | _LA(2880)>m3 (2520) | L. | MH:.WHH
g o i I'(A(2880)->n2 (2455)) 8 i A Egao)»b‘bw
z - "j S 1400 |- | ’
300 - Lﬂ.=3 transition 3 1500 m 2.3 75
§ L =1 contribution may affect... M
200 - 1000 M*f"m‘iﬂ,.}
- e
0 [ 'I'_I__T_T_T;'I'ﬂ_l |£ Ij‘ﬂ 7 _|_+_|+ q {:.-. .r.l. » __I_ - |-; L |1 fﬁl L
2.45 2.5 2.55 28 285 28 29 3 305 31 315
M (A} m*), GeVic? 0" p Invoriont Moss (Gev/<’)
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A (2880)/A (2940)

* Are A_(2880)/A_(2940) LS partners?
— LS splitting; AE(J",J )~ (2L+1)/2
« AE(5/2%,3/2*)/AE(3/27,1/2")=5/3
c.f. exp. 60 MeV/35 MeV~5/3 seems consistent?
* Ifthey are A mode excited states w/ L;=2...
— A_(2880):5/2*, A(2940):3/2", possibly
- [HQ(1/2%) + Brown Muck(2%)]; HQS doublet?
— 6(5/2%;2880):5(3/2%;2940)=3:2 (c()*):c(J,)=L+1:L)
c.f. 6(3/27;2625):6(1/2-;2595)=2:1 for
* If NOT,
— Prod. Rates give information on their structure...

— new states corresponding to L ;=2 should be observed
44



Sigma Baryons

>(1775, 5/2°)
>(1690, 3/2°)
¥ (1670, 1/2°)
¥(1620, 1/2°)
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800
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o
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wn
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w
o
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Y* - YG.S. [MeV]

200

/

II/I

N iy el ‘E.c-(2-80.9,.-?.2 -

A or X2 (2765, ?7)

Mode?
Any others?

P p—— i 9
= =
p—

——— A, (GS)

0O o5 1 15 2 25 3 35 4 45 5
MQ [GeV/c?]

non-rel. QM:H=H,+V, -+ VstV +V

p—A mixing (cal. By T. Yoshida)




Production Rate

Production Rates are determined
by the overlap of WFs

R~ <§Df ‘\EG_ eXP(10. F)‘§Di>

and depend on:

1. Spin/lIsospin Config. of Y.
Spin/Isospin Factor
2. Momentum transfer (q.)

e t-channel D* EX ; ; ;
at a forward angle I~ (e /A) - exp(-Qes / 2A7)

A: (baryon size parameter)?
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Hyperon production via p(z,K*°)X
Simulation w/ 4x10*! pions (3 days)
A(1§90)(3/2) 2(1750)(1/2:) . _
-,n\” /7. 2:(1775)(5/2' Inclusive ‘ X 9 K P decay
""‘)(,p) . — K tagged, Missing “p
| ~A(1890){3/2+)

o 7

gated

& &
?:a‘

Counts/3 MeV

“GFéén: BG

19 2 2.4
ing Mass (Inclusive) [GeV/c?

i i i i i
1 1.2 1.4 1.6 1.8
Missing Mass [GeV/c?]

>
D
=
®
@
2
c
S
=]
o]

e X n'Z decay
— nt tagged, Missing “2” gated

(NN

\
W
o
o
[=]

Counts/5 Me
N N
(=T
e O
e O

nt 2~ decay

Counts/3 MeV

F, .. i i i i i i i
.8 1 1.21.41.61.8 2 2.2
Missing Mass [GeV/c?]

. 2 2.1
Missing Mass (nY mode) [GeV/c?]
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)]
et
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Strange Baryons

[=0,1

(a)(m,K™) w/ n2 decay

:—_. I s

-- Missing Mass (1Y mode) [GeV/c?]

.9

. 1.6 . .
Missing Mass (zY mode) [GeV/c ]

Counts/3

(b)(m*,K™) w/ X decay

p—
LN

i e S
.6 165 1.7 1.75 1.8 1.85 1.9
Missing Mass (tY mode) [GeV/c?]

T 16 18 19
Missing Mass (zY mode) [GeV/c ?]

v Contribution of 2[1385) can be subtracted
to extract the A(1405) amplitude.
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Quark Degrees of A(1405)

Kawamura et al., PRD 88, 034010 (2013)
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5q scaling —_—
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3q for A(1405) o Sqscaling  ——
10 3q scaling ~ ====-- ]
|

5q for A(1405)

%o/ dt [107 pub GeV'®
- N
——

o
o

o

stdo/dt

s1/2

do /dQ [ub/sr]

Takayasu Sekihara (March 15) 2
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= Baryon Spectroscopy w/ the High-p Secondary Beam

Lol submitted by M. Naruki and K. Shirotori
 Sizable yields are expected for a month.

Reaction Beam [/spill] Acceptance [%]| Yrotal
K p—=="K" 108 50 3.1x10%
K p— = K 10° 50 0.7 10°

K-p—=Z"K"" 108 50 2.1x10°
rp—=Z KK 0 107 50 3.1x 107

2

* Past exp. C.M. Jenkins et al., PRL51, 951(1983) -

(3]
[
T,
=
L E
[k
[ip
r'\-
=
&
B
"
=
T
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Inclusive = prod.
" in 7Tp; |

it

E

5 GeV/(g

a
¥ GO

< Inclusive = prod.,

7ol ™AES-CAd M -
il Ll L 1 I:}» ¥ In K p
T b % 6 T A EAD |
no o

L | =0 -
: 1 ' [
—CpLRT 2R waeEn M [BevSe ) 61 & 3 &£ 8 & T R B KU

Events per O (Gevi/c 2
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“Schematic” Level Structure of Heavy Baryons

* A and p motions split (Isotope Shift) «
* Spin-dependent Int.

A/p mode split
o (Isotope shift)  H=H,+ Vconf

9-9 A
P-wave p mode t Veons =k/22T,
—— T o WA,p =\/3k/ma,p;

/

_ 3mgmy
\+ m). == 2 + )
A mode mg +~mg
m,=m
mQ = mq mQ > mq
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“Schematic” Level Structure of Heavy Baryons
* A and p motions split (Isotope Shift)

° N-
Spin-dependent Int. +3,00
A/p mode split $\ 1/2- 3/2-, 5/2-
S O (1sotopeshift DdlPo i
P 1/2-, 3/2-
// - . -Z&(P&’X-)
A (P ) X) 1/2-, 3/2-
p mode —hﬂ-L-z (P;L XS) 1/2-, 3/2-, 5/2-
//::::// //— N . . C ’
""""""" ﬁ’" Zc(Pka) 1/2-,3/2-
\\\\ﬁi ------------ —— )
A mode (R e
g2
2
P N.(1/24)
m Q >m q -
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= Hyperons
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dQQ Baryon spectroscopy

Double Strange s c Double charm
700
E(1/27,3/27,5/27) 600 ! §71
= ' \\\
B(1/27,3/2) T 500 N Be(1/27,3/2)
. = N AT =
5(1/27,3/27) o 400 N Bec(1/27,3/2-5/27)
(1] P
. 300 =
E(3/2%) [1] - i \\\\ B (1/2-,3/27)
100 \\\\
- 0
2(1/27) 0 051 152 25 3 35 4 45 5 Ze(1/27)
Mq [GeV/c?]

non-rel. QM:H=H,+V, +V stV +V;
p—A mixing (cal. By T. Yoshida)
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Threshold

K*N(1830)

¥n(1740)

An(1670)

KN(1432)
>r(1330)

Width ->NK | 2An | >Xn
MeV] [%] [%] [%]

A(1890)

A(1830)
A(1820)
A(1810)

A(1800)

N\(1690)

A(1670)

>#1(1520) REER)

2(1940)
2(1915)

>(1880)
>(1840)

>(1775)
3(1750)
5(1690)

2(1670)

3/2-
5/2+
3/2+
1/2+
3/2+
5/2-
5/2+
1/2+

1/2-
5/2-
1/2-
?7?

3/2-
3/2-
1/2-
1/2-
3/2-

=
"
>
5
T
"
=

3*

3*
2*

120
95
2207?
1207
95
80

seen
5-15
20~35

seen

3~10

55765
20~50
25~40
37743
10~40

14-20

seen

20~30
7713
20~30

5~15

Seen
Seen

3~10

(£1)15~55




Populated states via p(7—,K )X

AY2+(1116)

0 =¥*(1192)
53/2+(1385)
AY2(1405)
A3/%(1520)
AY2(1670)

1 7] 2%/*(1690)

A3/ (1690)
»1/2-(1750)

¥5/2-(1775)
A3/2+(1890)
A5/2+(1820)

Cal. w/ t-channel K* ex. reaction
atp_=5 GeV/c

A mode states
well populated
* pmode states
excited through 4 /p mixing (P, .)

/ mlx(Strange) IS given,

(charm) could be deduced.

mIX

(strange) > P, (charm)

mIX

S.H. Kim, A. Hosaka, H.C. Kim, HN, K. Shirotori,

arXiv:submit/0978210, 14 May, 2014.
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Production (m-,K™©)




Hyperon production via p(z,K*9)X

. . HQ Doublet )
\ 77| Inclusive *

[l A=
5724

K- p decay
— K tagged, Missing “p” gated

Counts/3 MeV

. 1.9 2 21
; 2
3 S 2 ass (Inclusive) [GeV/c"]
[ ]

i i i i
1.2 1.4 1.6 1.8
Missing Mass [GeV/c?]

>
(@
=
-,
]
L
£
S
o
(&)

72 decay
nt tagged, Missing “2”

. 2 24
Missing Mass (RN mode) [GeV/c?]

Counts/5 MeV

nt X~ decay

Counts/3 MeV

FATT AR TTTT T

i i i i i i
1.21.41.6 1.8 2 2.2
Missing Mass [GeV/c?]

1.9 2 2.1
Missing Mass (1Y mode) [GeV/c?]




=
b
=
2,
7]
]
=
o
Q

Peak fitting for p(7*,K™*) 2™

Missing Mass (RN mode) [GeV/c? ]

M and I of 3 2*s are fixed first.
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Calculated production rates
L:O L=1 L=2

)

[
1

> (2520)

<
@)
)
©
9
)
@
L
o

* (pi-,D*-)

o
=

1 =.(2800)

° > (2455) * e+e- (Belle NPC
this conf.)

22 23 24 25 26 2,7 28 29 3
Mass (GeV/c?)




L

Calculated production rates

A 1/2+
C

3 1/2+
c

ZC3/2+
AC1/2—
AC3/2-
ch/Z-
ZC3/2-
ch/z- ’
ch/z- !
zcs/z- ’
Ac3/2+

ACS/ 2+

2286
2455
2520
2595
2625
2750
2820
2750
2820
2820
2940
2880

“ud” isospin
factor

Y*

c

Spin factor

1/2
1/6
1/6
1/2
1/2
1/6
1/6
1/6
1/6
1/6

1
1/9
8/9
1/3
2/3
1/27
2/27
2/27
56/135
2/5

Rate
(Relative)




Beam Line
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A New Platform for Hadron Physics
at the High—-momentum Beam Line

* High-intensity secondary Pion beam

* High-resolution beam:

15kW Loss Target | Dispersive Focal Point (DFP)
(SM) Ap/p~0.1%
—




High—res., High—-momentum Beam Line

* High-intensity secondary Pion beam

* High-resolution beam: Ap/p~0.1%

collection Dispersion Spectrometer

ca  aa Q@ ppgp 04 (QQQQ) !
\/
V

| |

Production | | Collimator for Dispersive Focal Plane
Target Beam Re-define | | For Mom. Meas.




A New Platform for Hadron Physics
at the High—-momentum Beam Line

* High-intensity secondary Pion beam
>1.0 x 107 pions/sec @ 20GeV/c

* High-resolution beam: Ap/p~0.1%

Contour Plot No 11 (lin) at z= 98.993 m (IFD) 16-Apr-13

16-Apr-13
05:12:15

05:11:38

Histogram No 12 (lin) at z= 98.993 m (IFD)

Xmean = -0.215
Xrms = 1.938
Ymean = -0.114

= 0, _
Corr = 0604 0.12%@x=0
Area/pi = 0.346
Sum = 946044

| RMS= 0.115
| Sum= 15095

5
4
3
2
1
0

-1

-2

-3

-4

-5

dp/p (%)

Beam correlation btw p vs x at DFP 65



Beam Envelope (2"9 order Transport)
J-PARC 30-GeV p High Momentum Beam Line V2.0, for 2ndary bean hpbl-p|130416'dat

Zmin= 0.00 m Zmax=150.00 m Xmax= 25.0 cm Ymax= 25.0 cm Ap * 1.00 Thu Jan 23 14:18:56 2014

—
(@]
3

[—

r|i| 4f§§ 5 6DFP < a a IjicL
R11=0.708 Exp. TGT
R16=1.170

I I I 1 L
llj i

Vertical
N
o

i

150 m

T122=0
1126=0.003
1166=-0.043

Horizontal
N
o

1 5 0 0
-0 1 0 9 3 9 6 6 6 1 6 6 1 7 0
0 6 5 0 0 0 3 5 8 8 9 8 6 1 4 4 7 4 04 453 4 4 5 1 3 oS 0 8
0 . . .0 . 6 . . 7 3 . . 2 2 .2 .. 2 2 A 0 o . 0 .
2 6 0 0 8 0 4 5 3 2 07 599 0 0 7 8
0 0 0 0 2 ! 0 0 4 0 03 64 8 0 0 3 2
CI I I 0 0 ) 0 8 3 C 0 3 0 0 8 1 1 0 3 3




120 Beam Extraction

Beam Swinger

2013.02.19 H. Takahashi

Proton -0.20° +0.02° +2.05° -2.02° -0.01° +0.16°
divergence (-0.18° ) (+1.87° ) (-0.15° ) (-0.16° ) (0° )
15kW
0.4Tm| s 3.7Tm TGT 3 6Tm s 0.3Tm
o T ' v 30.9 GeV/c
T TN
h07 Q bsOA h13
Extraction
T +0° +3.12°
angle (+1.87° ) (+5° ) 20 GeV/e -
ER TS Ev0sIZ R4 evien
SI-WIDHM. TND XARHIGLE: SM1-1m X DFF(E3.1°
FruTELITNIE bsOA{R A &: SM1-3m BYHLIZHS
(7D220V->7D420V) bsOB{@ Al ;: SM1+0.61m

£ARTARIF0.1%LLT



Detectors
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Acceptance

Internal tracker

Pole PAD TOF wall

Surrounding TOF wall

* Method: Mainly Forward scattering due Lorentz boost (6 < 40°)
- Horizontal direction 2500
o Internal tracker and Surrounding TOF wall ;
— Vertical direction 2000¢
o Internal tracker and Pole PAD TOF detector
= ~70% acceptance for K* detection

1500

1ooofj y
* Decay measurement: Angle in CM s00Ef

= Both pole and azimuthal angles: cos® > —-0.5
J * Minor change of detector system needed

04 0.5 0 0.5 1

cosf in CM (Y* system)




High rate BFT at K1.8

} —r=l |
[ g VT

7.";:-_-‘_»;.‘*77;—' T
T HLLLL 1wm.lw‘u‘lllﬂl\ﬂl‘"}‘ “\“}‘M W ”!

AT

A

To be Enlarged for E50

K. Miwa et al., Tohoku U.

Beamline Fiber Tracker

® Can operate stably under a high
intensity beam.

® Structure
® 320 ch of Imm ¢ fibers
® Two staggered layers
® MPPC readout

® We designed the high density
MPPC PCB.

We have finished the design.
Detector and MPPC PCB are being
produced now.

We will use 10 EASIROC test board to
operate 320 MPPCs, because we
want to install this detector as soon
as possible.
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——~_  RICH

Photon *\

Detector \

\':

Mirror

Particle

Simulation Photon angle

£
g
J
el o]
ol
o]
—
ns
ol
=14
0
e
>
oy

Photon angle (mrad)

T. Yamaga
HUA Master Thesis Award 2014

10 12 14 16
Momentum (GeV/e

Conceptual Design: Done!
-> Test Experiment



http://www.rcnp.osaka-u.ac.jp/~jparchua/jp/index.html

