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Introduction

Current Experimental Situation
Experimental Plan

Cascade Baryons



Baryon : building blocks of our world
description based on QCD with spectroscopy

understand degree of freedom and interaction
between them underlying the spectrum

flux tube diquark meson-baryon
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needs theoretical interpretation to connect experiments to QCD
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Only g.s. of each multiplet are rated as four-star states.
**** existence is certain, properties are well determined.



44 states were predicted up to

2.3GeV

Only 11 states were reported.
spin assignment is established : 3
certain but need confirmation : 3

evidence Is fair
evidence is poor
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Experimental Advantages

narrow width ~ 10MeV

= clearly separated on the spectrum . Overall
] o Particle J¥ status
multi-vertex condition ——
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Experimental information is largely lacking, — =(2250) -
due to lack of intense kaon beam. (mostly ~ Z°°' -
from bubble chamber exp. in ’60-'70s.) ‘
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a K-p reactions at J-PARC



=* -Theoretical Predictions
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first excited state, If exist. 0~2b
Is this a Roper-like state? 5

dynamically generated resonance ‘
candidate for exotic baryon; 59 _[;.

1.2 ‘ “T:!
1 T T ? fal K M=
- -I-I-: Octet o 00 748 Events
E 0 | 0 F Q=20 !_ !\ N{(~1100 7) 90_!
: NN CoN e o~3ub
g 08| e ] n—1 Q 1 - - ® T(1480 7), A{1330 ?) o
w 04 \ . @ |
g 2 * e (1520 7) = 601
- _ Ty
Dz| g ol
# g L =
a 3 -2 1 0 1 2 3 4 5 w
1500 1600 1700 1800 I, ’Z‘
3" [Mev] : !
=
Ramos, PRL89 (‘02) 252001 Azimov, v
PRC68(03)045204




= % x K
x10r Hyperon beam @ CERN
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too light to think of it as 12+ N*,
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Octet baryons from LQCD
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Périty cross over in chiral domain?
Roper like state?
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IS this a same state?
JP Mass Width
5/2- octet 1950 137
5/2+ octet 1965 38

1/2- decuplet 1900 69

have different decay pattern (valderrama)
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(relative) amplitude
of each resonances
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Hadron Experimental FaC|I|ty

Production Target
Loss of 30%

proton

14




o T

Tlllﬁ

0 20 30 40 50
I O P

production target

at SM1 high-p beam branches off from the primary line
30 GeV primary proton (101%/s, 1014/s)
unseparated secondary particles (< 20 GeV/c)



expected secondary beam intensity

- p (GeV/c) \gf = \gf =

p+
p-
p-
K+
K+
K-
K-
p bar
p bar
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8.2E7
1.9E7
6.0E7
1.2E7
5.4E5
/.6E5
2.3E5
1.7E5
1.1E6
1.5E5

1.3E8
2.8E8
7.8E7
1.3E8
5.6E5
6.8E6
3.6E5
2.1E6
1.2E6
1.2E6

30 GeV proton
15 kW loss target

(Dp/p)DW :
0.16 msr%n

beam line length :
120 m

Sanford-Wang
formula




LASS@SLAC

LH2 target
Cerenkov detectorl

B o0t WK <1.1Gevic ~ (Freonild, pch=9.2Gevic)
momentum analysis
dE/dx : Ti/p <0.7GeV/c mp < 2.5GeVic Cerenkov detector2

(Freon12, p, " =10.3GeV/c

“Electronic Bubble Chamber” 17



FM magnet

SSD

Beam ™

;

Beam GC

Fiber tracker

Decay * m
LH,-target DC «—

PID counter

High resolution & Large acceptance spectrometer
Larget acceptance (60% for D*)

Detector configuration for high-resolution (dp/p=0.2%)
= Possible decay mode measurement: Y. * - Y. +p...

Multi-particle detection in the high rate environment



5GeV/c K-p aK®™*=*- w/ E50 spectrometer
Missing & Invariant Mass
ISsues
Beam Kaon Tagging : K/mt~ 102
Background Suppression : vertex cut / double strangeness

Differential Cherenkov detector Yield Estimation
- separation of Cherenkov ring ,.=10%/spill
i o=1ub
dQ/4m =50%
4g/cm? LH2 target
CEDARS @ COMPASS ay =-~10%1month

rejection power ~10-2 "



Baryon with Heavy Quark

Most fundamental question
Interaction btwn quarks
Diguark correlations

— Charmed baryon
to close up diquark correlations

 Weak Color Magnetic
Interaction with a heavy Quark
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A and p motions split in heavy baryons
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Heavy Baryon — strange to charm

A and p motions split in heavy baryons

Q-Q
de o9 ’ ’ diquark

spectrum
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Probability |c|?

Negative-parity Baryon
eeqq , %04 QM calculation by
.Q 0Q Yoshida, Sadato, Oka, Hosaka
1 Ms Mc
T |
0.8 1 | A is pure A mode
06| ALl 52 | Ais almost A mode
o | 1 = will be almost p mode
", pMode X
0| B will be pure p mode
. p mode A
U L I
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K10 beamline
at extended hall

high momentum separated
secondary beamline

o |,=105spill
e momentum < 10GeV/c
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high momentum secondary beam

2012

Hadron Hall

18 High-momentum beamline

momentum | S 2GeV/c

.. 1 1.4x10%/spill
K-intensity @1.8GeV/c

2016 2018

beamline

High-p secondary

5-20 GeV/c K10

3.6x10%/spill <6 GeV/c

@>5GeVic| 1.9x109/spill
@4GeV/c

A —

=(1620) =(1690) 26



We do not know much about =.
Systematic study Is possible at J-PARC.

cross section/relative amplitude of each states
possibilities to explain light excited states.
Can diquark correlation be seen in = baryons?
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