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The[HERA Collider

» Two colliding experiments: Q?2: virtuality of
H1l, ZEUS exchanged boson
Q2 =0 GeV?:
 HERA | data sample: 1994-2000  photoproduction
L = 120 pb-! for each experiment Q2> 1 GeV2:
deep inelastic

« HERA Il data taking since 2002 scattering (DIS)
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Motivation for Measurements

1
StrangeBentaquark antil] e 61530
dekuplet (Diakonov, A /.\

Petrov, [Bolyakov,[1997) \ N(1710)
Atltheldorners: 1890
e baryonsWithldxotic / \
quantumdumbers \/ \/ £(2070) -
e can[botBel@xplainedBy3 Hussd
quarks

Recently: N _ ZEUS: Evidence for a narrow
Many[positive/negative baryonic state decaying to K°.-

resultsldtldifferent (anti)proton in DIS at HERA
experiments

ZEUS: Search for Pentaquarks
— Decaying to Zx in DIS at HERA
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Evidence(for(dmarrowBaryonic
stateldecayingXo[K° pih[DIS s

ZEUS —

Q2 > 20 GeV2 I ‘ T T T ‘ T T 1 | T 1T T 1 ]
0~ K2 p(p) i
- Q%20 GeV?
300:

Search for 8*— pKO, 6-— pKOq

Selection

e DIS sample (Q%2 > 1 GeV?)

* |dentifiy KO — n*n- (secondary vertex)
* Identify (anti-)proton (dE/dx)

® ZEUS 96-00

sannan Gaussian

Combinations / 0.005 GeV

(] ARIADNE MC

Peak observed at B
» Mass 1521.5+1.5(stat) +2.8-1.7(syst) MeV - ]

d y?/ndf=35/44 120l

« Significance: 3.9-4.6 ¢ [ ] pomecvszis s oMoy af JpHY

width= 6.1+ 1.6MeV 100 YT

e Width: 84 MeV | evems=em4s“

Signal seen in both charges
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Evidencefor@MarrowBaryoniclstate
decaying oK p0h[DIS

Cross sections measured as function of Q2

c(6* — K) (pb) o(6* —> K) / o(A)
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Searchlor Pentaquarks
Decaying(io Ex in[DIS ﬁﬁ\

NA49:
Search for 575, > =
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o Identify == — A% (secondary vertex)
o Identify A° —pn~ (tertiary vertex)

-
o o o
T T

Entries / 7.5 MeV/c’

Peak at
M =1862 £ 2 MeV
* Significance = 4c

g f i 2 2 2 2 X
l M(ZT) [GeV/c?]

Analysis repeated by ZEUS
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Searchlor Pentaquarks
Decayingfo Ex in(DIS gus
=

ZEUS

Clean £°(1530) signal

g

— Fit

B2z R2aRi a2t RE2n] ERREs Resah s
=9(1530) « ZEUS 96-00 (a)
---- Background Fit

s /10 MeV

but

N

V

No pentaquark signal!
‘ e

- 95% C.L. upper ot
Different production [ { o imiton R ’ :
mechanism? | .l ] 3

i NA49 signal 1 i { NA49 signal

L | ol ] i ‘
OIII|IIII‘IIII‘\III|\I&ll\II|IIII|I\IIIIHIIII\I GI\+IIII\I|IIII|IIIllll#llll\lllll‘lllll\llllllll
15 16 1.7 1.8 4.9 2 21 22 23 24 1.5 1.6 1.7 1.8 49 2 21 22 23 24

M(Zn)(GeV) M(Zx)(GeV)

Combinations / 10 MeV
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NA49 signal
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Charm Pentaquark

What about uuddc?

Recent theoretical predictions give a mass between
2704 — 2997 MeV, width = 20 MeV

Experimentally best suited decay channel: 6%, — D*p

v

e H1:[Bvidencelf [Narrow[AntiLlCharmed
Baryon[State

o ZEUS:[Searchlf arrowldharmed[Baryon
stateldecayingb[D*pHlihldp collisions@tHERA
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Evidencelor@NarrowAntill .
CharmedBaryonState (¢.lD

\

., g n
— _——

40

DIS

30 |

Searchlibr 60, —» D*p4([d.c.

Entries per 10 MeV

20 |
Selection: :
e Identifyd*"— DOrl— (K*xDrU 10T

(AmImethod) :
o Identify[JantiDJprotoniwith

ol

dE/dx g 100 photoproduction H1 ]
% I a D'p+D“p _
g— [l wrang charge D ]
Signalldbserved(dt g | ++ —
approx.3.1[GeVIh[DIS[EAnd E 50
photoproduction sample }
25 -
GoodI[descriptionldf[Background ol I S W
3 3.2 34 3.6
M (D*p) [ GeV |
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Entries per 10 MeV

Evidence(lor@MarrowAnti(Charmed
Baryon[State: llgmflcancelstlmatlo

30

20

10

: H1 |« N, =050.6+11.2 from
R * D' p+D*p - background#[dignal[Aypothesis
' mem ] e Mass[3099 +3[(stat.) +5[yst.)MeV

e Width2 + 3[(tat.)MeV
e N, +[N, =[@5D*pldandidates
within@o

| e N, =[081.7<x2.70om
s 32 34 36 background@dnlyBypothesis
M(D*p) [ GeV |

SignificanceldstimatelBasedldnlthe backgroundldnly hypothesis

Background@luctuation[probability 4X[A0™® (Poisson) = 5.4 ¢ (Gauss)
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Searchfor@marrowldharmed[Baryon
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Entries per 10 MeV

ZEUS

T 1 ‘ T | T LI LI

(@) « ZEUS 1995-2000, D** — (Kn)x,
Q%> 1 GeVz, H1 selection criteria

wrong charge (Kn)x,
D** MC

—
H1
e D' p+D*'p

— Signal + bg. fit
-- Bg. only fit

34 36
M(D"p) [ GeV ]

stateldecaying@oD*p E‘B
3=

H1 analysis repeated by ZEUS in
similar region of phase space

\

No observation of 69, signal in DIS
(and photoproduction) sample

\

Observations of H1 and ZEUS are
not compatible
No/Np-
H1 ZEUS
1.46+0.32% <0.35% (95% C.L.)
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Observation[GfK°,K°
Resonancesih(DIS

b

Selection:
* DIS sample ZEUS
« Identify KO — n*n- (secondary vertex) B
* COS Oy <0.92

f f2(1é70)/ag(1 320) ZEhS 96-|00
® cosf,, <0.92
f(1525) C cosy, 20.92
——3 B-W + Background
f,1710) Breit-Wigner
Background

Events/15 MeV

Two states observed:

e M =1537+9-8 MeV

e width = 50+34-22 MeV
» consistent with f',(1525)

M =1726x7 MeV

» width = 38+20-14 MeV

» mass consistent with glueball candidate
fo(1710), but narrower than observed by Iy
previous experiments * a8 F T N

2.4‘ 2.6 ‘2.8
M(KK?) (GeV)

First observation, at an ep collider, of
KOKO final states f',(1525), f,(1710)
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Conclusions

0+(1530): evidencelfbrldarrow[Baryonicldtateldecaying
toKOp@tM=1521.5[GeVI[SeenBy[4EUS

=1(1860): noldvidencelffom[ZEUS[fbr[d[dtateldecaying
to E4Hseen

0°.(3100): evidencelseenBy[H1,[HotldonfirmedBy
ZEUS

Firstldbservation,[dtldnldp collider, [dflKKO finalldtates
f,(1525), f;,(1710) by[AEUS

\

In[deneralldoldonsistentlpicturelyet
HERAA[datalWillldrovidelRigherlstatistics
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