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MESON BOUND STATES
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7z Meson Bound States

7 bound state (d, sHe) reaction!
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Pion 1in Nuclei

First observation of
Deeply Bound Pionic State
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n Meson Bound States?

1 bound state (d, sHe) reaction!
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tiny cross section ~ 17100

huge brackup proton ~10° fsec -
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TORCH

insensitive to high g particle

total reflection type

sensitive to low g particle
position sensitive /

Cherenkov light from high f to garbage!
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K Meson Bound States?

Is KN interaction Repulsive?

Existence of A(1409)
E24 Kaonic Atom Data.
Scafttering Data
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A(1405) = K-p bound state
by the Strong Int.

[(M+iW] xesplr{a]{[rix]

Nol STRONGLY Attractivel!!l

Deeply Bound Kaonic Staie
in Nuclei

aonic Hydrogen Energy Level (ke

W= o ey
’(.[1&{:'5] ?

.fr”ivllllllllll

-2 -100 o
nuclear state WM e

atomic state

\:

=



Puvysicar Review D

VOLURE 50
1 ALTGITET 1904

THE A(1405) by R.H. Dalitz, Oxford Umversity

The present status of the A(1405) thus depends heavily

on theoretical arguments, a somewhat unsatisfactory basis for
a four-star rating. Nevertheless, there 1s no known reason to
doubt its existence or quantum numbers. A measurement of
the energy-level shifts and widths for the atomic levels of
kaome hydrogen (and deuterium) would give a valuable check
on analysis of the (Zx, NK) amplitudes, since the energy of

the K p atom lies roughly midway between those for the two
sets of data. The three measurement of (AE-T/2) for kaome
hydrogen are inconsistent with one another and require that

the sign of Re(Ad —y + A ) be opposite that deduced from
NE reaction data (see BATTY 89). Accurate measurements
of (AE-iT'/2) values for kaonic hydrogen are badly needed,
but may not be possible until the KA ON factory becomes
operational.

— Kaonic Hvdrogen Puzzle!



Kaonic Atom Formation

1) Initial Capture
(n~{fM/me ~ 25)
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Previous Kaonic X-ray Measurements

Inefficiency due o Davis et al. (1979)
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The Eumpean Ph},fsical Journal C

Volumne 15 - Number 1-4 - 2000

THE A(1405)
Revised March 1998 by R.H. Dalitz, Oxford University

From the measurement of 2p - 15 x rays from kaonic-
hydrogen, the energy-level shift AE and width ' of 1ts1s
state can give us two further constraints on the (2w, NK)

system, at an energy roughly mi dway between those from the
low-energy hydrogen bubble chamber studies and those from

qR(Zx) observations below pK® threshold. TWASAKI97
have reported the first convineing observation of this x ray,
with a good imtial estimate:

AE - T/2 = (-323+ 63+ 11) - i(204 + 104 + 50) eV. (2)

the errors here encompass about half of the predictions made
following wvarious analyses and/or models for the in-flight

K'p and sub-threshold qR(Zx) data. Better measurements
will be needed to discriminate between the analyses and pre-
dictions. ..., perhaps from the DA®NE storage ring at Frascati,

information vital for our quantitative understanding of the
(Xx, NK) system in this region. .....



K Meson Bound States?

Is KN interaction Repulsive?

Existence of A{1405)
E24 iaonicAtom Data.
Scattering Data
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A(1405) = K-p bound slate
by the Strong Int.
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How to Produce?
Nuclear Auger from Atomic State of Kaon
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Proposed Setup

Dide View

Tagging How to improve S/N ratio?
A charged decay
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Simple Fitting
Gaussian Shape Background is Assumed
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If binding energy is at 150 MeV



DeeplK must pe
answered!!!

pyper density marerial - more *han neurron star!
does kaon kKeep identity?
per¥ial restoratrion of chiral symmeirry?
strangeness condensa*ion?
s¥range marrer?
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