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Using the ARGUS detector at the e +e- storage ring DORIS 11 at DESY, we have observed a new decay channel for the excited 
charm-strange meson D~ (2536)" ~D'°K ÷. The production cross section for the D,~ (2536) ÷ decaying via this channel is mea- 
sated to be a(L~(2536) + ).BR(D,t (2536) ÷ --,D*°K+-)---I-8 ± 4 _'L- 3 l:¢O-at E6~i-- 10.4 O'eYTThe ma~ ~rlr~-D,, (~:~6~" ~s found 
to be 2535.2 _+ 0.5 _+ 1.5 MeV/c 2 in agreement with the value obtained from an analysis of the D,j (2536) ÷ ~D'*K~ decay chan- 
nel. The natural width is determined to be less than 3.9 MeV/c 2 at 90% CL. 

The  spec t roscopy and decay o f  exci ted c h a r m e d  

mesons  are an i m p o r t a n t  means  o f  ob ta in ing  infor-  

ma t ion  about  the sp in-s t ruc ture  o f  the q u a r k - a n t i -  

quark  potent ia l  at re lat ively large dis tances.  M a n y  

mode l s  have  been put  forward  which predic t  the 

proper t ies  o f  these resonances [ 1-3 ]. A R G U S ,  C L E O  

and T P S  obse rved  several  c h a r m e d  states [ 4 - 9 ]  
which  are a s sumed  to be P-wave  mesons .  

In the case o f  the c h a r m e d - s t r a n g e  exci ted  states 

the s i tua t ion  is not  so well deve loped .  A R G U S  [9] 

and C L E O  [10]  have  obse rved  a signal in the 
D*+ KO s mass  spec t rum *~ at a mass  o f  

2 5 3 5 . 9 + 0 . 6 + 2 . 0  M e V / c  2 and 2 5 3 5 . 6 + 0 . 7 + 0 . 4  

M e V / c  2, and with a natural  width  less than 4.6 M e V /  

c 2 and  5.44 M e V / c  2 (90% conf idence  level )  respec- 

tively. In the fol lowing we shall refer  to this state as 

the Dst ( 2 5 3 6 ) + .  As in the case o f  exci ted c h a r m e d  

mesons  (Dj), it is expec ted  that  there should  be four  

L =  I D~,s ta tes  hav ing  sp in -pa r i t i e s  (jr,) 0 ÷, 1 +, 1 + 
and 2 ÷. The  2 + state can decay to both D*K and DK 
while, because o f  sp in -pa r i ty  constraints ,  the I * states 
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can only decay to D°K and the 0 + state to DK. The  

absence o f  the D + K ° decay m o d e  for the D,~ (2536) + 

[9] p rov ides  ev idence  that  this state has s p i n - p a r i t y  

1 +. In the l imi t  o f  the inf ini te  c h a r m - q u a r k  mass one  

o f  the I + states should decay into D°K in a pure  S- 

wave  while  the o ther  one  decays  in a pure  D-wave .  

Fo r  f ini te  mass, the two states general ly  mix,  so that  

decays  will occur  in a c o m b i n a t i o n  o f  S- and  D-wave .  

Ev idence  for two o the r  states which are  in te rpre ted  

as P -wave  c.f mesons  has also been repor ted  [ 11 ]. 

One,  at a mass o f  2537 _+ 28 M e V / c  2, is seen to decay  

to D~ *+ ), but  not  to D°K. T h e  o the r  one,  at a mass  o f  

2564.3 + 4.4 M e V / c  2, is c l a imed  in the m o d e  D"K. tt 

is diff icul t  to ident i fy  e i ther  o f  these states wi th  the 

D,~(2536)  +. Ev idence  for a meson  which was as- 

sumed  to be a cg radial ly exci ted  state was ob ta ined  

in the hybr id  E-564 expe r imen t  [ 12 ]. Us ing  nuc lear  

emuls ion  placed inside the 15 ft bubble  c h a m b e r  one  
cand ida te  at a mass o f  2794 + 23 M e V / c  2 was found  

decaying  to D*°K ÷. 
In this paper,  we report  the first obse rva t ion  o f  the 

decay D,~(2536)+~D*°K +, con f i rming  the exis- 

tence  o f  this c h a r m e d - s t r a n g e  exci ted state. The  D "° 
. I  L L ~ L _  l " ~ l l a q  ~ f l  t l  g ~ n  

modes .  I so topic  spin invar iance  requires  that  the ma-  

trix e l emen t  for this decay be the same  as that for 

D*+K °. However ,  the small  d i f ferences  in the D *+, 

D ~ and  K °, K + masses result in about  a 10% 

var ia t ion  in the m o m e n t a  Qo~A.+ and Qo**xo of  

D.~ (2536)  + decay products  in the D , ) ( 2 5 3 6 )  ÷ rest 
f rame.  Th is  can result in a d i f fe rence  in the rat io 

o f  b ranch ing  rat ios B R ( D , t ( 2 5 3 6 )  +-- ,D*°K + )/  
BR(D, , (2536)+-.D*+K °) ranging f rom Qn.ox+/ 
Qo.÷xo= 1.1 for the S-wave to (QD.oh.÷/QD.÷Ko)~= 
1.7 for the D - w a v e  decay. 

The  analysis p resen ted  here is based on a da ta  sam- 

ple o f  455 p b - ~  taken at an average  center -of -mass  
energy o f  10.4 GeV while  runn ing  on the / ~ ( I S ) ,  

~ ( 2S ), 1" (4S)  resonances  and in the nearby cont in-  

u u m  using the A R G U S  de tec to r  at the e + e -  s torage 
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ring DORIS 1I at DESY. The ARGUS detector is a 

4n spectrometer described in detail elsewhere [ 13 ]. 
Charged particles from the main event vertex were 

required to have a polar angle, 0, in the range 

I cos 01 < 0.92. These particles were identified on the 
basis of specific ionization, time of flight, energy de- 
position in the shower counters and penetrat ion to 
'the muon chambers. In reconstructing the D O meson, 

particles were treated as n -+ or K +- if the likelihood 

ratio for the appropriate mass hypothesis exceeded 
1%. Kaons from Ds~ (2536) + ~ D * ° K  + decays, which 
have a softer momen tum spectrum, were required to 

have a likelihood ratio greater than 10%. This cut de- 

creases the background from misidentified pions. It 
also removes a possible reflection near 2600 McV/c  z 

from the decay D~(2470) + -*D*°n +. This mode has 
not been reconstructed before but is expected to exist 
if the D~-(2470) + observed in the D°n + mode [ 7 ] is 
a 2 + state. 

K ° candidates were defined as n + n -  pairs with an 
invariant  mass within _+ 30 MeV/c  2 of the K ° mass 

originating from a secondary vertex [ 13 ]. In addi- 

tion the angle a between the Ks ° momen tum and the 
vector which points from the main  vertex to the de- 

cay vertex was required to satisfy cos or> 0.9. Pho- 

tons were defined as clusters of energy deposited in 

the electromagnetic calorimeter, but with no associ- 
ated charged track. Two photons were accepted as a 

n ° candidate if their energies were greater than 50 
MeV and their mass lay within two standard devia- 

tions of the n ° mass. Photons from D*°--,D° 7 decays 
are more energetic than those from D*°-*D°n °, fol- 
lowed by n°--,;~ ,. Therefore their energies were re- 
quired to be greater than 100 MeV in order to sup- 

press background from soft photons. 
D . 9  m e s o n s  were reconstructed in the modes 

D * ° ~ D ° n  °, D°y followed by the decay of the D O me- 
son into the K - n  +, K°n+r~ - ,  or K ° K + K  - final 
states. D O candidates were required to have an invar- 
iant mass within +40  McV/c  2 or +30  MeV/c  z of 

the nominal  value for two-body and three-body 

modes, respectively. The mass of the D°n ° (D°y) pair 
was required to lie within ± 8 MeV/c  2 ( +40  MeV/ 
c 2) of the D *° mass. To improve momen tum resolu- 
tion a mass constraint  fit was applied to all interme- 
diate states (K  °, n °, D °, and D*°). 

In the D ° - , K - n  + channel, a large background is 

produced by random combinations of kaons with slow 
pions. For this channel only, we required cos 0~, < 
0.9, where 0~ is defined as the angle between the kaon 
momen tum vector and the D O boost direction, as 
measured in the D o rest frame. The distr ibution of 
cos 0~,- for D O decays should be isotropic since the D O 

has spin zero, while the background is peaked to- 
wards cos 8,~. = + 1.0. Thus the efficiency of this cut 
is 95% for the signal, while the background for this 
mode is suppressed by a factor of 1.5. 

In the D*°--*D°'; mode a large combinatorial  back- 
ground arises from the many photons produced by n ° 
decays. To reduce this background to a manageable 
level an anti-n ° cut was applied: events were rejected 
where the photon from the D *° decay combined with 
any other photon with energy greater than 80 MeV 
had an invariant  mass lying within + 50 MeV/c 2 of 
the n ° mass. This interval corresponds approxi- 
mately to two standard deviations in the reconstruc- 
tion resolution for the ~z °. The efficiency of this re- 
quirement has been estimated to be 63% for the signal, 
while the background is further suppressed by a fac- 
tor of 3. 

The momen tum spectrum of a meson containing a 
leading charmed quark has been demonstrated to be 
hard, in contrast to the combinatorial  background. 
Therefore all D*°K + combinat ions were required to 

have x~,> 0.6, where .'co=P/P,,,a~ and Pmax = lEna,,, - 
m(D,OK +)2]1/2 

The resulting D*°K + mass spectra are shown in fig. 
la for D *° mesons reconstructed via the D°n ° decay 
mode and in fig. lb for DO) '. A signal in the first figure 
and an enhancement  in the second one are observed. 
These spectra were fitted with a second-order poly- 
nomial multiplied by a square-root threshold factor 
to describe the background, and two gaussian terms. 
The first gaussian served to parametrize the 
Ds~ (2536) + signal itself. Its width was fixed to the 
Monte Carlo determined detector resolution of 1.6 
MeV/c  2 which was found to be the same for both 
channels. The second gaussian was added in order to 
take into account possible cross talk between the n ° 
and )' from the D ~ - * D ° n  °, D°7 decays, as well as 
feeddown arising when one photon (or even two) 
from the D *° arc lost and a photon (photons)  from 
the rest of the event is taken to form D *° candidate. 
These processes can produce an enhancement  in the 
signal region, particularly in case of the D°n ° mode 

427 



Volume 297, number 3,4 PHYSICS LETTERS B 31 December 1992 

2 ~leV,.'c ~ (a) 

lO 'i _ 

0 [1LI  

b r ~ !'[ ,'l " "  I . . . . .  ~t- 

' ' " 1  I' "t 

( b )  il 

$1 I li~t ,:l ~__: T -  

o !I i! 
# I ,  . . . . . . . . . .  ' . . . . . .  

2 50 ~ 55 2 60 2 65 2 7 0  

M ( D . O K , )  [Gev/e~] 

10 

Fig. 1. Invariant mass distributions of all accepted D'°K ÷ com- 
binations in the D "° decay modes (a) D°n ° and (b) D°y. The 
curves correspond to the fit described in the text. 

where the energy release in D *° decay is very small, 
and the D O " remember s"  the direct ion and momen-  
tum of  the D *° meson. The widths o f  the second gaus- 
sian were fixed to 5 M e V / c  2 and 8 M e V / c  2 for the 
D ° n  ° and D°y modes  respectively. These values are 
slightly larger than the widths of  3.2 M e V / c  2 and 7.3 
M e V / c  2 for the signals in the D ° K  + mass spectra 
produced by D s l ( 2 5 3 6 ) + ~ D * ° K  +, followed by 
D*°-- ,D°n ° and D°}, respectively, where the neutrals 
are not reconstructed.  The same central value is cho- 
sen for both gaussians. The ampl i tude  for the D°y 
mode,  where the width of  the peak ( a = 8  M e V / c  2) 
is much larger than the detector  resolution of  1.6 
M e V / c  2, was left free. For  the D°n ° mode  the ratio 
o f  the number  o f  events in the second gaussian was 
fixed to be 62% of  the pr imary  peak, as de te rmined  
by Monte Carlo s imulat ion.  

The resulting numbers  of  events obta ined in fitting 
to the spectra in figs. la  and Ib are 15.8-+4.0 and 
12.2 + 5.6 respectively. A variat ion o f  the ratio of  sec- 
ondary to pr imary  gaussians by 20% changes the sig- 
nal in the D°n  ° mode by only -+ 1.4 events and is in- 

cluded as a systematic error. The mass was deter- 
mined to be 2535.4_+0.6 M e V / c  2 and 2534.8_+0.8 
M e V / c  2 for the D°n  ° and D°}, modes  respectively. 
These numbers  are in good agreement  with the values 
obta ined in the analysis o f  the D,~ (2536)  * ~ D * + K  ° 
decay channel: 2535.9+0.6_+2.0 M e V / c  2 [9]  and 
2535.6_+0.7-+0.4 M e V / c  2 [10].  

To obtain an upper  l imit  for the natural  w id th , / ' ,  
of  the D~(2536) *, the signal shape for the D°n  ° mode 
was parameter ized by a non-relat ivist ic  Bre i t -Wig-  
ner convoluted with a gaussian resolution function.. 
The width of  the gaussian was fixed to its expected 
value o f  1.6 M e V / c  2. The fit yields an upper  l imit  of  
F <  3.9 M e V / c  2 at 90% confidence level. 

In order  to demonst ra te  that the signal is not an 
art ifact  o f  the selection criteria, a s ideband study and 
a wrong-charge study were performed for the D ° n  ° 

mode.  For  the s ideband study, D°n ° combinat ions  
were selected from the region 2020 < m ( D ° n  °) < 2040 
M e V / c  2. Since the kinematic  fit to the D *° mass can- 
not be appl ied here we used a mass difference tech- 
nique instead. The s ideband candidates  were com- 
bined with all K ÷ mesons in the event and the mass 
difference 

A(Dsl ) = m ( D ° n ° K  + ) - m ( D ° n  °) , 

calculated. No signal is observed in the correspond-  
ing spectrum shown in fig. 2a. Applying the mass dif- 
ference technique to D*°K ÷ combinat ions  yields ap- 
proximately the same result as shown in fig. I a, except 
for the change in the horizontal  scale, with a signal of  
14.9-+3.9 events. The observed mass difference is 
527.5 -+ 0.7 MeV/c  2 corresponding to the D,~ (2536) + 
mass o f  2534.8 _+ 0.7 M e V / c  2. The small devia t ion  in 
comparison with the value of  2535.4_+0.6 M e V / c  2 
quoted above was included into the systematic error 
on the mass. For  the wrong-charge study, we used only 
the D ° ~ K - n  + channel in order  to dist inguish be- 
tween D o and ~o.  The corresponding mass spectra 
for D*°K - and D*°K + combinat ions  are shown in 
figs. 2b and 2c, respectively. No signal is observed in 
the wrong-charge spectrum ( - 0.6 _+ 0.8 events) while 
there are 8.3_+ 2.7 events in the right-charge distr ib-  
ution. 

As a further check of  these results, the invariant  
mass distr ibutions o fD°n  ° pairs from the D,~ (2536) + 
region ( I ~ ( D ~ L ) - 5 2 7 . 5  MeV/c2l  <3  M e V / c Z ) ,  and 
from D~1(2536) + s idebands ( 6 < [ A ( D ~ I ) - 5 2 7 . 5  
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Fig. 2. (a) M(D°n°K + ) -M(D°n  °) mass difference spectrum 
for D% ° combinations from D "° sidebands (2020<m(D°n °) 
< 2040 MeV/c:). (b), (c) Invariant mass spectra ofall accepted 
D'°K- and D*°K + combinations respectively, where the D *° was 
reconstructed in the decay chain D*°--*D°n °, D°.-.K-n + to dis- 
tinguish between a D O and D °. The curves correspond to the fit 
described in the text. 

MeV/c21  < 12 M e V / c  2), were  s tudied.  These  spectra  

are  shown in figs. 3a and  3b. Acco rd ing  to the M o n t e  

Car lo  s imulat ion,  the presence o f  a threshold near  the 

D *° mass  mod i f i e s  the s imple  gaussian shape for D *° 

signal and p roduces  the long tail to the high mass  side 

o f  the d i s t r ibu t ion .  To  take this in to  account ,  the tail  

was p a r a m e t e r i z e d  by an exponen t i a l  func t ion  with  

s lope f ixed by M o n t e  Car lo ,  whi le  for the m a i n  part  

o f  the D *° signal a gaussian wi th  a f ixed wid th  o f  1.9 

M e V / c  2 was used. T h e  background  was descr ibed  by 

a second-o rde r  po lynomia l  mul t ip l i ed  by a square-  

root  th resho ld  factor.  The  n u m b e r  o f  D *° mesons  

f rom the D~, (2536)  + region was found  to be 21 + 6 ,  

in ag reemen t  wi th  the expec ted  va lue  o f  17 + 4. No  

signal was seen in the D,t (2536)  + s idebands  ( - 8  +_ 3 

even t s ) .  T h e  centra l  va lue  o f  the gaussian ob ta ined  

f rom the fit to the D *° signal in fig. 3a, 2008.1 + 0.8 

N 
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Fig. 3. D°n ° invariam mass distributions (a) from the 
D,~ ( 2536 ) + region ( ]A(D,~ ) - 527.5 MeV/c 2 ] < 3 MeV/c 2 ), and 
(b) from D,a(2536) ~ sidebands (6<[A(D,,)-527.5 MeV/ 
c 2 ] < 12 MeV/c 2 ). The curves correspond to the fit described in 
the text. 

M e V / c  2, is in ag reement  wi th  the expected  pos i t ion  

o f  2007.1 M e V / c  z. 
As a final c o n f i r m a t i o n  o f  these results, the D ° K  + 

mass spec t rum was studied,  since the Dst (2536)  + can 
p roduce  an e n h a n c e m e n t  in the region near  
M(Ds t  (2536)  + ) - M ( D  *°) + M ( D  °) ~- 2400 M e V /  
c 2 if  the n ° or  7 f rom D *° decay is not  recons t ruc ted .  

Al though  the signal for the D°y m o d e  becomes  ra ther  
b road  ( a = 7 . 3  M e V / c  2) and diff icul t  to observe  ac- 

cord ing  to the M o n t e  Car lo  s imula t ion ,  the DOn ° de- 

cay channel ,  where  the mass  o f  D *° is very  close to 
threshold ,  has an expec ted  signal wid th  o f  only 3.2 
M e V / c  2. The re  is no f eeddown or cross talk be tween  

neutrals  in this approach.  In this analysis  the % re- 

q u i r e m e n t  was reduced  to x p ( D ° K  ÷ ) > 0 . 5  where  

x p ( D ° K  +) was def ined  as p ( D ° K + ) / [ E ~ , m  - 
m(DOK + ) 2 ] t/2. Due  to a h igher  level o f  background  
in c o m p a r i s o n  with  the D*°K + mass spectra,  t ighter  

cuts were  app l ied  against  slow pions  in the D o recon-  

s t ruct ion,  requi r ing  that  cos 0K < 0.6 for both  K -  n + 
and K ° n + n  - decay channels .  The  resul t ing spec- 
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t rum is shown in fig. 4. For  comparison,  the same 
spectrum for wrong-charge combina t ions  D ° K  - is 
shown by the hatched histogram, where only the 
D ° - ~ K - n  + mode was used to dist inguish between a 
D O and/~o. A peak is visible at the expected posi t ion 
of  about 2400 MeV/c-" in the right-charge dis t r ibu-  
tion while the wrong-charge spectrum does not show 
any enhancement  in this region. The spectra were fit- 
ted with two gaussians with the widths fixed at 3.2 
and 7.3 M e V / v  z and the same central values. The ra- 
tio o f  numbers  of  events in the two gaussians was 
chosen to be equal to B R ( D * ° ~ D ° n ° ) / B R ( D * ° ~  

D°7) =0 .57:0 .43  [ 14] since the efficiencies for D°K +- 
reconstruction are the same for both the D * ° ~ D ° n  ° 

and D°? modes.  The resulting number  o f  events in 
both gaussians for the D ° K  + mass spectrum is 
71 + 17 -+_ 10 where the second error  comes from the 
variat ion of  the fit range. This value is in agreement 
with the expectat ion of  103 + 23 obta ined from the 
numbers  of  D~t(2536) + events observed in the 
D*°K + mass spectra (figs. la, l b ) .  The observed po- 
sition of  the peak, 2393.2_+ 1.2 M e V / c  2, is also in 
good agreement with the expected value of  2393.1 

4 MeV,,"c ~ 
i e 

, , ; .  if ,+.1! +! I 
~i , /  . -.-'.;--: + 1 : - [ - "  . 

,~ i + ! ~ ,  , I .  : ' , *  ~I i '  I '  i 
! '~/, I , !~X . , ' r  I + ~ ' .  I ~, i ,  i :. 
l #l ,. 

40 i ii .I ~ I 3 

2 35 ~ 40 ;~ 45 2 50 2 55 

M(I)oK_ ) I c,~v.,.",~) 

Fig. 4. D ° K  -* i n v a r i a n t  mass  spectra .  D a t a  po in t s  represen t  the 

D ° K  + mass  d i s t r i bu t ion  while  the  h a t c h e d  h i s t o g r a m  corre-  

sponds  to " w r o n g "  charge D ° K  - pairs,  where  only  the D ° - - * K - n  + 

mode was used. The curves correspond to the fit described in the 
text. 

M e V / c  2 determined by the Monte Carlo s imulat ion 
with the Dst (2536) + mass fixed at 2535.2 M e V / c  2. 
The number  of  events in the wrong-charge spectrum, 
- 11 + 8, is consistent with zero. 

In order  to convert  the fitted numbers  of  
Ds. (2536) + events in the D*°K + mass spectra (figs. 
la,  l b )  to the Dsj (2536)  + product ion rate in the 
cont inuum at ECM= 10.4 GeV for xp> 0.6, we used 
the known branching ratios for B R ( D * ° - - , D ° g ° ) =  
(57.0 + 3.7_+ 4.2)%, BR (D*°--,D°y) = (43.0_+ 3.7 + 
4.2)% [14] and D o and K ° [15].  This gives: 
¢7(Ds1(2536) +, xp>O.6 ) . B R ( D ~ t ( 2 5 3 6 ) +  ~ D * ° K  + ) 

= 14 + 3 + 3 pb for the D *°--, D°g ° and a( D,, ( 2536 ) +, 
x r , > O . 6 ) . B R ( D ~ I ( 2 5 3 6 ) + - - , D * ° K + ) = I O + _ 5 + _ 4  pb 
for the D * ° - , D ° 7  mode. The quoted systematic er- 
rors include contr ibut ions from the var ia t ion of  the 
cuts and the fit parameters,  uncertainties in the Monte 
Carlo s imulat ion and in the D o and D *° branching 
ratios. Averaging over the two channels gives 

a(D~l (2536) +, x v > 0 . 6 )  

• BR (D~l (2536)  + ~ D * ° K  + ) 

= 1 2 + 3 + 2 p b .  

Using the Peterson et al. f ragmentat ion function with 
+0 [)2 ..(- e=0.06_o:o, _0 .02  [ 16] obta ined in the analysis o f  

the decay D~, (2536) +-- ,D*+K ° we can extrapolate  
to zero momentum:  

a(Dsl (2536)  + ). BR (D~l (2536)  + --*D*°K + ) 

= 1 8 + 4 +  3 p b .  

This result can be compared  with previous measure- 
ments  of  o'(Dsl (2536) + ) 'BR(D,h (2536)  + - .  
D * + K ° = I 3 + 4 + 2  pb [9] and a (Ds t (2536)  +) 
• B R ( D , , ( 2 5 3 6 ) + - , D * + K ° ) = 1 3 + 4  pb [10].  The 
first of  these was recalculated using the branching ra- 
tio B R ( D  *+ --,D°n + ) = (66.1 + 1.8 + 2.2 )% from ref. 
[ 14 ]. The second was extracted from a (D~  (2536)  + ) 
. B R ( D ~ ( 2 5 3 6 ) + - - , D * ° K + ) a ( D  *+) = ( 2 . 6 + 0 . 7 ) %  
as de termined in ref. [ 10] for Xp>0.6 using the xp 
dis t r ibut ion of  D *+ mesons in cont inuum from refs. 
[ 17,18 ]. and the same values noted above for ~ and 
B R ( D * + ~ D ° n  +). 

The average mass of  the D~, (2536) + obtained from 
the fitting to the D*°K + mass spectra is found to be 

M(D~)=2535 .2_+0 .5_+  1.5 M e V / c  2 , 

4 3 0  
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whe re  the  s y s t e m a t i c  e r ro r  i nc ludes  c o n t r i b u t i o n s  

f r o m  the  v a r i a t i o n  o f  the  cuts  a n d  the  fit p a r a m e t e r s ,  

the  shif t  in the  M ( D ~ t )  va lue  o b s e r v e d  in us ing  the  

mass  d i f fe rence  t echn ique ,  a n d  the  u n c e r t a i n t y  on  the  

D *° m a s s  [ 1 5 ]. 

In  s u m m a r y ,  we h a v e  o b s e r v e d  t he  decay  

Ds1(2536)  + ~ D * ° K  + a n d  h a v e  d e t e r m i n e d  the  pro-  

d u c t i o n  ra te  for  the  D s 1 ( 2 5 3 6 )  + at  E c M =  10.4 G e V  

to be  o ' (D~ ( 2 5 3 6 )  + ) . B R ( D s I ( 2 5 3 6 )  + - - , D * ° K  + ) = 

18 + 4 + 3 pb.  T h e  m a s s  o f  t he  Dst ( 2 5 3 6 )  + was  f o u n d  

to be  2535.2_+0.5  + _ 1.5 M e V / c  2 a n d  the  w i d t h  to be  

s m a l l e r  t h a n  3.9 M e V / c  2 at  90% CL. 

It is a p l ea su re  to  t h a n k  U. D j u a n d a ,  E. K o n r a d ,  E. 

M i c h e l  a n d  W. R e i n s c h  for  t h e i r  c o m p e t e n t  t e c h n i c a l  

he lp  in r u n n i n g  the  e x p e r i m e n t  a n d  p r o c e s s i n g  the  

da ta .  We t h a n k  Dr.  H. N e s e m a n n ,  B. Sa rau  a n d  the  

D O R I S  g r o u p  for  the  exce l l en t  o p e r a t i o n  o f  the  s tor -  

age r ing.  T h e  v i s i t i ng  g roups  wish  to t h a n k  the  D E S Y  

d i r e c t o r a t e  for  the  s u p p o r t  a n d  k i n d  hos p i t a l i t y  ex- 

t e n d e d  to t h e m .  
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