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OUTLINE:

HERA and HERA 11
results on ©7 — K'p (4c.c.)

CZ/CZ pI’OdUCtiOl’l in DIS BACKUP:
search for 6 — D*p (+c.c.) more on O — Klp (+c.c.)
) ©** and =, ), searches
excited D mesons more on 07 — D" p (+c.c.)

Summary and Outlook more on excited D mesons
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Strange pentaquarks

To<15 MeV K. p Diakonov, Petrov, Polyakov (hep-ph/9703373)

Kt n Exotic Anti-Decuplet of Baryons:

predictions from Chiral Solitons

PENTAQUARK

=0 =-=00-00

dd udssd uussd
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Lp 1 Lp 11

exotic (S=B=+1) narrow baryon ®" — K*™n observed by LEPS, CLAS, SAPHIR

non-exotic decay mode ®1t — K?'p seen by DIANA, HERMES, COSY-TOF, SVD,
ZEUS, ITEP

negative results from BES, HERA-B, CDF, ALEPH, DELPHI, L3, BABAR, BELLE,
SPHINX, HyperCP, PHENIX and ... CLAS (yp — KK *™n) with 50xSAPHIR,

32 E~m~ reported by NA49
negative results from WA89, HERA-B, HERMES, CDF, ALEPH, BABAR, ZEUS,

another exotic (S=-2, B=+41) narrow baryon =
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Combinations / 0.005 GeV

M (K%(p)) for Q? > 20 GeV?
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Q? > 20 GeV? : best signal identification
Fit with Gaussian + background (3 par.)

N = 155 £+ 40, M = 1522.2 + 1.5 MeV
width compatible with resolution

Fit with 2nd Gaussian for (3 7) bump
around 1465 MeV

N = 221 48, M = 1521.5 £+ 1.5 MeV
width compatible with resolution

For BW: I' = 8 + 4 (stat.) MeV

<— signal seen in both charges
N(©®  — K?p) =96 + 34
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0(©@" - K°p) (pb)

©T cross section (ZEUS) and upper limit on it (H1)

o

- " ZEUS (prel) 96:00 O* cross section in the visible range:
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®" production mechanism in ep collisions ?
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©7 produced mostly in forward It is not a case for A(1520)
(proton) direction produced in q/g fragmentation

©* may have unusual production mechanism related to p-remnant fragmentation ?

in case of coalescence, should be sizeable d/d production in DIS
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d/d production in DIS with Q% > 1 GeV?

ZEUS ZEUS
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Subtracting side-band background: @ IN(d) = 195 + 18
N(d) = 6118

Yes, d/d are produced in DIS as well
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d/p ratio in DIS with Q% > 1 GeV?
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Charm pentaquarks

[ud][ud] ¢ = &

[ud]ids] ¢
[ud][ds] ¢

[ud]lus] &

ud]lus] ¢ What about @2 p— (’U,d)z(_f ?

[ds][us] ¢

Nl

[ds][us] ¢ [us][us] ¢

[dslids] ¢
Jaffe-Wilczek (hep-ph/0307341): M (©Y) = 2710 MeV
Such @2 would be too light to decay to D mesons
can decay weakly to O@tn—, pK’n—, pKtn— 7, ...
Karliner-Lipkin (hep-ph/0307343): M(©?) = 2985 4+ 50 MeV
'(©?Y) ~ 21 MeV
Such ©° would decay to D™ ~p (+ c.c.)

H1 (hep-ex/0403017) observed a signal in M (D* " p) (4 c.c.)
contributed “roughly 1% to the visible D** yield

negative results from ZEUS (hep-ex/0409033), ALEPH, BELLE,
FOCUS, CDF, ...
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; — backagr. fit ;ﬁ D* — (K1, ;
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1

of interpolation
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3.6 3 3.2

3.4 3.6

M(D'p) = AM™ + M(D™) 5 (GEV)

ZEUS limits on @2 rate

yellow signals: MC signals
normalised to 1% of obs. D*
1% visible rate is excluded

at 9 o for full sample
at 5 o for Q? > 1 GeV?

95% C.L. upper limits:
visible rate R(®) — D*p/D*)
< 0.23% for full sample

< 0.35% for Q% > 1 GeV?
acceptance corrected rate

< 0.37% for full sample
< 0.51% for Q? > 1 GeV?

f(c — ©) X B(©; — D*p)
< 0.16% for full sample
< 0.19% for Q?* > 1 GeV?
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H1 and ZEUS results on @2 — D*p disagree

ZEUS
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ZEUS M (D*p) with H1 selection criteria

M(DP) = AM™+ M(D )55 (GeV) H1 prel. ZEUS ZEUS, Q? > 1 GeV?
visible rate R(©% — D*p/D*) (1.46 + 0.32)% < 0.23% (95% C.L.) < 0.35% (95% C.L.)
acceptance corrected rate (1.59 £ 0.3370%H% < 0.37% (95% C.L.) < 0.51% (95% C.L.)

04is(©0) /oyis (D) (2.48 + 0.52108%) 07
f(c = D*) X 0,(0%)/ois(D*) |(0.58 £+ 0.127529)%

f(c — 0% x B(©? — D*p) < 0.16% (95% C.L.)

< 0.19% (95% C.L.)

HERA 1II data can help to resolve the disagreement
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Study of excited D mesons at HERA

ch, 2800 -
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Combinations / 3.5 MeV

Charm-strange D;tl(2536) meson

D3 (2536) — D**K° |
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o ZEUS (prel.) 1995-2000 (127 pb™?)

AM® = M(Knngmsmy) — M(Knm,) — M (mw3my)

N(D}) = 62.34+9.3

M(DJ,) = 2534.2 +£ 0.6 = 0.5 MeV (~ Mppg)

ZEUS
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20 —
i J wwuﬁ’j’ﬁ

0

2.5 2 55
M(D"K? = AM®* + M(D )PDG+ M(KO)PDG (GeV)

K2 candidates in events
with a D™ candidate

Combinations / 3.5 MeV
=
o
S
=)

800
600
400

200 R
Fo gt ,te bote .o

L7 ¢ T .
.......

I N S R R P S
0.45 0.475 0.5 0.525 0.55

M(,my) (GeV)

Helicity angle o : between K° and 7, in D** r.f.

Fit to a form : 1 4+ Rcos? «

R = —0.53 4 0.32(stat.) 10 (syst.)| (ZEUS prel.)

CLEO (D ,—=D*K™*): R= —0.23103)
ZEUS : consistent with R =0, i.e. JP =11

does not contradict to R = —1 expected for 1=, 27

Belle (recent) : R = —0.70 4= 0.03 — mixture of
D and S waves due to interf. with D];(2460) ?

“Charm spectroscopy and exotics at ZEUS”
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Fragmentation fractions for excited D mesons

Using world average for f(c — D*7) :

f(c — DY) [%]

f(c — D3°) [%]

f(e — D) [%]

ZEUS (prel.)

1.46 +£0.187032 + 0.06

2.00 £+ 0.58 740 £ 0.41

0.08
1.24+0.187 s £0.14

CLEO 1.84+0.3 1.9+0.3

OPAL 2.1+0.8 5.21+2.6 1.6 +0.4+0.3
ALEPH 1.6 0.5 4.7+1.0 0.94 4 0.22 £ 0.07
DELPHI 1.9+04 4.71+1.3

1) the same amounts of excited D mesons in ete™ and ep data

2) situation with f(c — D3°) is not clear

3) f(c — DY) is twice as large as the expectation :

vs X f(c — DY) = 0.3 x 2%

0.6%

Why f(c — D)) is so large ?

Is it connected with its strange helicity ?

“Charm spectroscopy and exotics at ZEUS”
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Summary and Outlook

e O — K?p production observed in high-Q? DIS by ZEUS.
H1 does not see the signal that is not in statistical contradiction with ZEUS.
Studies suggest ®" production in ep related to proton-remnant fragmentation

e Sizeable d/d production observed in DIS.
d/p ratio in DIS similar to vp (H1) and pp data,
corresponds to Coalescence Model with By =~ (0.5 — 1) - 1072 GeV?

e H1 and ZEUS results on ®? — D*p disagree.
Using larger statistics, ZEUS does not see a signal observed by H1

e Rates of excited D** mesons are close in eTe™ and ep data.
Dsil(2536) shows questionable helicity distribution and “too large” f(c — D}

Expect more from HERA 1I o HERA delivered
H'-é I HERA Il &
2 250 [
= i
o
£ ;
Isoo um E 200 |-
|
+ I
D+ vertex § 150 7
Primary vertex _ =il g
i . = 100 |
‘ S 50 |
L | L | L L |

TR - L TR TR
800 1000 1200 1400
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Combinations/0.005 GeV
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large background

signal becomes visible
for Q% > 10 GeV?

ARIADNE (JETSET) MC
(normalized to data above 1.65 GeV)
does not reproduce the shape.

3:(1480), ¥(1560) bumps ?

for Q% > 1 GeV?,
signal is visible
for W < 125 GeV
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A. seen better for Q% > 20 GeV?

It is not a case
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<— search for ®7* — K'p (4c.c.)
no signal

<= no O signal for Q% > 20 GeV?
as well

Does not contradict to
O©TT observation by STAR
with R(@++/A(1520)) ~ 0.1%

“Charm spectroscopy and exotics at ZEUS”
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Combinations / 1 MeV

Combinations / 1.5 MeV
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18000 Pt
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16000

candidates :
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Search for pentaquarks with § = +2

ZEUS

1 22000

4 % +
- 20000 :—

Combinations /
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» ZEUS 96-00
— Fit
:— ==+Background

t candidates :
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@

.|||||||||||||||||||||

16000
14000

12000

20001
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69222 + 308

candidates :

Kl ol i o o
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ZEUS

3
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w
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Combinations / 1.
w
o
o

N
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o

200F

150

100F

50

M(pTt)(GeV)

400F

candidates :

[ 1533+ 46

+

||||.|.||||||

(b)

of
126 128 13

132 1.34 1.36
M(ATT)(GeV)

of
126 128 13

132 134 1.36

M(ATE)(GeV)

E; /;’ =7 observed by NA49

ZEUS search in DIS, Q% > 1 GeV?

A — pm~ (+c.c.) are well identified
using the displaced vertices

<— ~ 150000 candidates

Combining with additional track
= — A7~ (+c.c.)
<— ~ 3000 candidates

“Charm spectroscopy and exotics at ZEUS”
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M (Z7) and upper limit on R(E;/;’O/E‘.O(1530))

> IIII|IIII|IIII|IIII|IIII|IIII|IIIIIIIIIIIIIIIIIII
> L L
= 2501 =%(1530) . ZEUS 96-00 (a) -
S I —Fi -
- [ ----Background Fit ]
%)
c - 4
.g 200+ —
(U - -
£t i
o) L i
& L i
S 1501 .

L ! x%Indf=84/g8 E

- ' candidates=192+30 .

- + peak=1533.3+1.0 MeV -

L 0=6.6+1.4 MeV E

100 (0.67

L 95% C.L. upper a

" limiton R

L 0.4+

50 —
L 0.24 i
i NA49 signal ]
C-III|IIII-|-IIII|IIIIIIII|IIII|IIII|IIII|IIII|IIII-

15 16 1.7 1.8 1.9 2 21 22 23 24
M(Zm)(GeV)

ZEUS

Combinations / 10 MeV

60

50

40

30

20

10

1516 1.7 1.8 19 2 21 22 23 24

(b)

Q%20 GeV?

i

NA49 signal

M(Zm)(GeV)

Combinations / 10

ZEUS

— ‘ ‘ (@)
Z - ZEUS 96-00 = T E
— - -
= bttt ]
— b PEIHT RO HE T L by .
- ’++++*+H ittt s f fhititty, ++++m+.*+mm+’+%
= B
= Bt g o =
E S =
AT BOATH It b
- . I
T —_+_ ()
S =T 3
— bt fht —
= i il i 4 ARUATT ittt ot + L
- ”+ ' RERURORUNAL +*¢H,+,.+uﬁ
- ECE
g Bt b by g
- AT LT AN R T —
a ’Www ! ty +l++ T *ﬂ““”m*u”*m*‘w***.”m%
U516 L7 18 19 2 21 22 23 24
M(=r)(GeV)

approx. the same number of £°(1530) — E- 71 as in NA49

No Ej/, signal for Q* > 1 GeV? and Q? > 20 GeV?; in all charge combinations

R(E7,.°/2°(1530)) < 0.29 (95% C.L.) in the NA49 signal region

3/2

Note: ZEUS studies central production

NA49 covers forward production

“Charm spectroscopy and exotics at ZEUS”
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Entries per 0.5 MeV

Combinations per 0.5 MeV

D*¥ reconstruction for charm pentaquark searches

1000 T
800 |-
600 |-
400
200 -
O L I I | | | | | |
0.13 0.14 0.15 0.16 0.17
AM,,. [ GeV ]
200007‘\\\\‘\\\\‘\\\\714000 [T T[T
18000 (@) . e ZEUS 95-00 | - (b) D - (K, |
- I 12000 |— oo
back d s, N(@D*)=
16000 — s warlgngrgﬁgrge 7 = 19900 + 250 |
14000 — D o (KT, _]10000 — —
L o N(D*)=42680+350 _| B
12000 - ©") 7 8000 |— ]
10000 |— -
8000 | | 6000 —
6000 :— : 4000 |
4000 — B
= - 2000
2000
o d b e e
- (c) . @>1GeV? - (d) o*>1Gev?
8000 I— — s00- % .
- N(D*) = 8680 + 130 N(D*) =
2500 (— — [ 4830 + 120
L 2000 |— —
4
2000 [~ o, — -
- - 1500 —
1500 |— — L
[ | 1000 —
1000 |— N
500 L 500 [—
i L | ‘ | | ‘ | | ] 0

0.14 0.15 0.16 0.17 0.14 0.15 0.16
M(Krog) - M(Km) (GeV)  M(Kroomg) - M(Kroog) (GeV)

H1 96-00 data (75 pb—1)

Q% > 1GeV? 0.05 < y < 0.7

Pr(D**) > 1.5 GeV, —1.5 < n(D**) < 1.0
N (D**) ~ 3400

(for Q? < 1GeV? : N(D**) ~ 4900)

ZEUS 95-00 data (126 pb—1)

two D* decay channels:
pr(D*) > 1.35 GeV for D* — (K)m,
pr(D*) > 2.8 GeV for D* — (Knnm)ns
In(D*)| < 1.6 for both channels

N (D*) ~ 62500, full sample
N(D*) ~ 13500, Q2 > 1 GeV?

“

Charm spectroscopy and exotics at ZEUS”
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M (D*p) in DIS and photoproduction

> 40 — — — T > 1 T T T T T T T T ]
= | H1 = wop yp  HL ]
S gl o Dp+D*p | : o D'p+Dp -
a ! —  Signal + bg. fit ] a 751 wrong charge D ]
8 L -- Bg?. only l:l? & +++ + ] +
£ 20¢ = 50l ]
oy = Wttt
101 Temklee Ll | 1 25 | ¢
I L i 3
0 - 0 ——
3 3.2 3.4 3.6 3 3.2 3.4 3.6
M(D*p) [ GeV ] M (D*p) [ GeV ]
Clean signal in DIS Signal for Q% < 1 GeV?
(in both D**p and D* p) at the same mass

Fit Gaussian 4+ background (2 par.):
N(©?) =50.6 £+ 11.2
M (©®?) = 3099 =+ 3(stat.) £ 5(syst.) MeV
o(0Y) =12+ 3MeV (consist. with resolution)

visible rate R(®) — D*p/D*) = 1.46£0.32 % (prel.) or “roughly 1%”
(paper)
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M (D*p) for large proton momenta

> ‘ ‘ ‘ ‘ ‘ L]

g ’ o H1 particles taken as protons
8 10 2 - D*p + D*'p i )

S . o sgnalregion w/o dE /dx requirements

8 ] side bands

(79}

q) L] L]
= ++++ 7 “protons” from signal region
LIJ N

(3.085 < M (D*p) < 3.115 GeV)

T * have harder momentum distribution
1 E °
5 *} than “protons” from side bands
0 1 2 ‘3 4‘ B 5
p(p) [GeV ]
S 20 — —_— —
s | Al For P GeV
3| . DvpiD or P(p) > 2GeV,
o ; L Lrong charge © | clean signal is seen
k) f f
z even w/o use of dE/dx
<— background is well described
by 2-component model

3 3.2 3.4 3.6
M(D*p) [ GeV ]
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p(p) identification, ZEUS

/<

ZEUS
i ? | I I I LI ||| I I I 1T 1T 1T 1]
[4s] = _
E6E ZEUS1995-2000 ]
5 s5E (a) D¥ — (K, E
% A 3 M(D*p)< 3.6 GeV ]
A - 1 w.r.t. ©F analysis
s 3 resolution ~ 9%

15

T
6 i— ) D = (Knmmm, — from A decays
5 M(D*p)< 3.6 Ge¥
‘E -
af 1  Prob(x?) > 0.15
z f—’JE e _
1 B el
D:_1 L] T
10 1 10
P {GeV)

“Charm spectroscopy and exotics at ZEUS”
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improved dFE /dx calibration

param. tuned using tagged p(p)

to select p(p) candidates

A(Prob(x?) > 0.15) = 85.0 0.1 %



Combinations per 10 MeV

M (D*p), ZEUS

ZEUS ZEUS ZEUS
600 FT T 1T ‘ T 17T ‘ L ‘ T 17T ‘ T 17T L 1T : > :\ 1T ‘ L ‘ T 17T ‘ T 17T ‘ L ‘ T 17T ‘ L > 300 L ‘ T 17T ‘ L ‘ T 17T ‘ T 17T ‘ L ‘ T 17T
- (a) * ZEUS 1995-2000 12 100 - (8 ¢ ZEUS 1995-2000, Q° > 1 GeV* 4 2 " (8) » ZEUS 1995-2000, D** — (Kromj, ]
i D* — (KmTy, 1 o c D** — (KT, o 250 lke-si binat 7
400 [~ —_ like-sign combinations 12 L 4 likessign Combinations ERE L like-sign combinations B
B st e S ST SR 8 0L g L ]
L Po— 8¢ 00 etets 40008, F
200 0 - 2 159 |
i 1 8 25 y O il
7\ I I I I I I I I I - i }E :\ I - e ‘a
0 7\ T } T T } L } T T } T T } L } 1T \7 g O :\ L ‘ L } T T } T T ‘ L ‘ T T } 1T \: E 100 ;
60 - (b)  P(p)<1.35GeV, dE/dx(p) > 1}3 mips *f £ 15 = (b)  P(p) <1.35 GeV, dE/dx(p) > 1.3 mips E g i H
i 10 B 1 0 ]
D e L RN R
20 - { 50 \ “ \ \ H» 60 F

oE:m}uu}uH}HH}HH}HH}HH oﬂﬂ+++H++ >0

105 ©  PE>20ev E 0 @ pe)>2Gev . 40 |
[E R R E 20 - E 30
5 | 1 A L if 10
:\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\: 7\\\\\\\\‘\\\\‘\\\\\\\\‘\\\\‘\\\\7 :\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\
20 3 31 32 33 34 35 36 %9 3 31 32 33 34 35 36 %9 3 31 32 33 34 35 36
M(D'p) = AM® + M(D™),, (GeV) M(D'p) = AM®* + M(D™) . (GEV) M(D'P) = AM® + M(D™), (GeV)

no signal in either distribution
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Combinations / 5 MeV

Combinations / 5 MeV

To prepare signal MC, @2 was emulated by redefining mass, width

ZEUS @2 MC and extended AM method

and decay channel of ¥9(ddc)

300
250
200
150
100
50
O2

900
800
700
600
500
400
300
200
100

0
295 3 3.05 3.1 3.15 3.2 3.25 3.3 335 34 3.45

.95

©.% Monte Carlo

TTTTTTTTT \HH\H\‘HH\HH‘HHH\H‘HHHH\‘HHH\H‘HHH\H‘H\HHH‘HHH\H TTTTTTTTT
I N(©D) = 1824 +51

M(®Y) = 3.0993 + 0.0005
0(©)) = 15.7 + 0.4 MeV

‘.”‘M o ® T

| HHHH\‘HHH\Hr\HHH\‘HHHH\ﬁ\HHH\‘HHH\:‘HH\HH‘HHH\H

M(Krup) (GeV)

+

H

N(®2) = 1780 + 37
M(®) = 3.0992 + 0.0005
o(@)) = 4.02 + 0.08 MeV

H‘HH‘HH‘HH‘HH‘HH‘\\H‘HH‘HH‘&

e H‘HH‘HH‘HH‘HH‘HH‘HH‘\\H‘HH‘

M(KTIp) - M(KTTT) + M(D™),p (GeV)

3 3.05 3.1 3.15 3.2 3.25 3.3 3.35 3.4 345

Combinations / 5 MeV

Combinations / 5 MeV

140
120
100
80
60
40
20

=

300
250
200
150
100

©.% Monte Carlo

iHHH\HHHH\‘HH\HH‘HHH\H‘HHHH\‘HHH\H‘\HHHH‘HHHH\‘\HHHH HHH\LL
- [ N(©))=603+32 E
- M(®)) = 3.099 +0.001 -
- 0(@)=11.1+0.6 MeV -
? , ¢¢i
.95 3 305 3.1 315 3.2 325 33 335 3.4 3.45

M(Kromp) (GeV)

TTTTTTTTITTTTITTTTT HHH\H‘HHH\H‘HHHH\‘HHHH\‘HHHH\‘HHHH\‘\HHHH‘\HHHH
{ N@©)=571+20

M(®2) = 3.099 + 0.001
0(@2) =3.91 +0.13 MeV

"3 3.05 3.1 3.15 3.2 3.25 3.3 3.35 3.4 3.45

M(KTU'[TUTSp) - M(Kroog) + M(D )F,DG (GeV)

resolution is ~ 4 MeV (w.r.t. ~ 7MeV in H1 analysis)

“Charm spectroscopy and exotics at ZEUS”
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Combinations / 5 MeV

Combinations / 5 MeV

350
300
250
200
150
100

50

350
325
300
275
250
225
200
175
150

Orbitally excited P-wave D mesons

-~ (a) « ZEUS 1995-2000

- +++ ' Preliminary 110 pb™

R Fe 70 A

; +\”+hjm‘r‘+j{ﬁ‘ [ +

ST A O R AL -w. ‘

g [‘+ I | “T‘LJUF:H: + A,," ++ ;

= 00 TS,

e - Backgr. wrong charge -

1| ‘ L1 ‘ L1 ‘ I ‘ I ‘ I ‘ I T ‘ T

2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9

M(KToym,) - M(KTo) + M(D') (GeV)

3 - ©

;\\\‘\\\\‘\\\\‘\\\\‘\\\;\\\‘\\\\‘\\\\‘\\\\‘\\\

23 235 24 245 25

23 235 24 245 25

M(KTILTy,) - M(KToL) + M(D') (GeV)

D?(2420), D%°(2460) — D**xT

AM® = M(Knngmy) — M(Knm,)
2-dimensional fit with fixed M, I,

resolution and helicity distr. :

N _ ~ 143cos’a (11,L+s = 3/2)

dcos o

N _ x 1—cos’a (27,L+s = 3/2)

dcos o

helicity angle o : between w4 and 7,

in D** rest frame

N(DY) = 526 + 65

N (D3") = 203 4+ 60
Additional narrow bump ?

N = 211449
M = 2398.1 4+ 2.1(stat.) T 3(syst.) MeV

New D meson 7 Interference 7

“Charm spectroscopy and exotics at ZEUS”
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Combinations / 5 MeV

Combinations / 5 MeV

Search for radially excited D** meson

30 - ]
-+ ZEUS 1995-2000 }
300 T Preliminary 110 pb™ \ { {
250 HNMH HH\ H ]
200 ]
150 - ——
50 r 12
L ‘ | | | | ‘ |
2.6 2.65
O ‘ | | | ‘
2.6 2.8
M(KTL T, L) - M(KTon) + M(D') (GeV)
3500 C T T T T T T
3000 f— ' *
E * PYTHIA simulation % E
2500 .
- + .
2000 [~ . 3
1500 | ¢ 3
1000 ? > ‘W,W
500 — / E
o E e
2.4 26 2.8

MK, 1) - M(KT) + M(D) (GeV)

D*/:t N D*:tﬂ.—l—ﬂ.—

Observed by DELPHI (~ 50): M = 2637MeV
['<15MeV

CLEO and OPAL did not confirm

<= ZEUS search
AM = M(Krrgmyms) — M(Krmy)

Search window: 2.59 < AM“' + M(D*") < 2.67 GeV
covers both predictions and DELPHI’s observation

after backgr. subtraction: “N(D**)”= 91 475

Using world average for f(c — D*") :

flc = DY) - Bpur—prrpr- < 0.7% (95% C.L.)
(ZEUS prel.)

somewhat stronger than the 0.9% limit
obtained by OPAL
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