
The CLEO collaboration has discovered a new
particle, tentatively named the DsJ(2463),
which decays to Ds

*π0 with a decay width less
than 7 MeV. The search that led to this discov-
ery was motivated by BaBar’s discovery of an
unexpected new narrow state called Ds

*
J(2317)

(CERN Courier June 2003 p6), which decays
to Dsπ

0. CLEO has also confirmed the
existence of the Ds

*
J(2317). 

In the simplest interpretation of these results
both particles are excited bound states of a
charm quark, c, and a strange antiquark, s–. It
was thought that such states would be massive
enough to decay to a D or D* meson and a K
meson. The biggest surprise of the Ds

*
J is that it

is too light to decay via any of these modes.
The decay of Ds

*
J to Dsπ

0 is suppressed because
it violates isospin symmetry, leading to the
small decay width observed. Such suppressed
isospin violating decays are not unknown in the
c–s– system — in 1995 CLEO found that about
6% of the decays of the Ds

* are to Dsπ
0, instead

of the dominant Dsγ mode. On the other hand,
the DsJ is above the thresholds for decay to DK
and Dsπ

0, but apparently does not decay

through either mode. If the spin parity of the DsJ

is 1+, these modes would be forbidden and
Ds

*π0 would be allowed but also suppressed by
isospin, again leading to a small decay width. 

The analysis that determined the existence
of the second state was complicated by an
unusual kinematic property of the two states —
the two new particles and the D* are narrow
and the mass difference between the DsJ and

Ds
* is essentially identical to the mass differ-

ence between the Ds
*

J and the Ds (see figure).
Since the dominant decay mode of Ds

* is Dsγ, a
real Ds

* decay can appear as a Ds if the photon
from the Ds

* decay is lost, and a real Ds and
random photon can appear as a Ds

*. This
means that the two states can “feed into each
other” as photons are missed or randomly
acquired. The observed Dsπ

0 signal thus has a
background from real Ds

*π0 events and vice-
versa, so separating the two sources requires
careful and subtle analysis. CLEO found that
multiple analysis techniques applied to the
Dsπ

0 and Ds
*π0 signals led to the conclusion

that both states exist and resulted in consistent
measurements of their masses and widths.

The preferred spin parity of the Ds
*

J is 0+

because it decays into Dsπ
0 not Ds

*π0.
Predating the discovery of the Ds

*
J and DsJ,

there were at least two theoretical models that
coupled heavy quark effective theory with
chiral symmetry and predicted light c–s– states.
In these models the mass difference between
a 1+DsJ and the 1–Ds

* would be equal to the
difference between a 0+Ds

*
J and the 0–Ds, in

accord with CLEO’s observation. 

Further reading
D Besson et al. http://arxiv.org/abs/
hep-ex/0305100.
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A memorandum of understanding that pro-
vides for co-operation between the new
international centre for Synchrotron light for
Experimental Science and Applications in the
Middle East (SESAME), CERN and Jordan has
been signed. During the visit of King Abdullah
II of Jordan to the laboratory on 12 June,
Luciano Maiani, CERN’s director-general,
Herwig Schopper, president of the SESAME
Council, and Khaled Toukan, Jordanian
education minister, signed the memorandum,
which covers the exchange of scientific
personnel, fellows and equipment.

The organizational structure of SESAME is
based on the model of CERN. At the sugges-
tion of Schopper – who is a former
director-general of CERN – SESAME was
created under the umbrella of UNESCO in the
same way that CERN began some 50 years
ago. The SESAME Council now comprises nine

founder members: Bahrain, Egypt, Iran, Israel,
Jordan, Palestinian Authority, Pakistan, Turkey
and the United Arab Emirates – who will fund
the centre’s annual budget. Other states are
expected to join in the coming months. The
Jordanian government will provide $12 million
for the construction of the centre. 

There are close to 50 synchrotron radiation
sources in the world, but very few are located
in developing countries. SESAME, which is
being built on the site of the Al-Balqa Applied
University, 30 km from Amman in Jordan, will
be the Middle East’s first synchrotron. Based
on components from the BESSY 1 synchrotron
in Berlin, SESAME should be up and running
in 2006. It will produce synchrotron radiation
over a broad range of wavelengths from the
infrared to X-rays, and will therefore have
various fields of application. The facility,
which should attract scientists from numerous

disciplines and nationalities, is a good exam-
ple of collaboration between countries in the
grip of political tensions. As Schopper under-
lines, SESAME is opening the way for
technological progress and peaceful scientific
development in the Middle East.

CERN establishes formal links with SESAME
S Y N C H R O T R O N S

Left to right: King Abdullah II of Jordan visiting
CERN with Luciano Maiani, director-general
of CERN, Maurice Bourquin, president of the
CERN Council, and Herwig Schopper,
president of the SESAME Council.

CLEO discovers
second DsJ particle
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Mass difference plots illustrating the
Ds

*
J(2317) and DsJ(2463) signals and the

fact that the mass differences of the two
signals are essentially equal.
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