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Introduction |

lakonov, L. -Ua- XOUC Anll-LDecuplel or baryons: Fredicion from

aleln)

Theoretical paper from 1997: 0.

prediction for a 5-quark state
at a certain mass and with a
narrow width.

uud ds -quark state with
possible decays to K'n (known
strangeness) and K° p.
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Citations

The experimental evidence in

2003 for such state triggersa ..

lot of experimental and
theoretical activities.
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Introduction I

- A lot of evidence, but not a e T
discovery, since the statistics is low. 4 T

» Several similar experiments gave : |

null results. Plor

 High statistics experiments from I

e*e and hadron accelerators gave
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The question of existence
of pentaquark
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Selection of events
with the H1 detector

Ee=27.6 GeV
Ep=920 (820) GeV
Vs =300-320 GeV

Central jet chamber CJC
tracking, particle ID via dE/dx

acceptance -1.75<n<1.75

n= - In tan 6/2
rec. of KO, protons
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Lar Calorimeter

backward
electromagnetic
calorimeter SpacCal
rec. of scattered e

1996-2000 year, 74 pb™
DIS events, 5 <Q2 <100 GeV?2,

01<y<06
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K. selection

Inclusive K°_ sample
Identification of K°_through it's decay to 5 < Q%< 100 GeV?
two charged pions. K°_--> m*mr

12000

> a -
Search for secondary vertex, made by Q : ) H1
two oppositely charged tracks. = 10000|-
N : . H1 data
P(K°)>0.3GeV,|n| <15 E 8000 —Fit
Combinatorial background from i 6000]
the A and y-conversion is removed. :
4000_
Large and clean K° sample (132,000 K° 2000}
from the fit with the 3% background i
contamination) 0 045 05 055
M. [GeV]
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|dentification of the protons

dE/dx [MIP]

N
=] 1T 1

.....

H1

10
p [GeV]

Resolution for the dE/dx ~ 8%

Most probable dE/dx values for different
particles: phenomenological parametrisation.

Likelihood approach is used to separate
protons from other particles.

Efficiency varies between 65% and 100%.
MC describes the efficiency within the 5%
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Invariant K. p(K.p) mass

Events / 5 MeV

Visible kinematic range : P_(K° p) > 0.3 GeV, |n| < 1.5

2 2
_ 5<Q’<10 GeV 10 < Q° < 20 GeV? 20 < Q° < 100 GeV?
200¢ S 180" S
180} Q _oof Q 250f
160} = - = -
i 10 440} 0o
140f P » 200
120} € ' T -
s - i
100} > 100, Q 150
L r 1]
sof 80
ol o0! 100/
aof- a0 -
i * H1 data - « H1 data 50 « H1 data
20:— — bgr fit 20 —bgrfit - —bgrfit
Clov v P by by s bywn g Ly g by gy L
045 15 155 1.6 165 1.7 175 1.8 Q4512 155 16 165 17 175 - 7

_LO

I45 15 155 16 165 17 175 18
0 J—
M(Ksp(p))[GeV] M(K<p(p))[GeV] M(K2p(p))[GeV]
background =«(M — M, \exp(—(M—-M, )y), M, =M ,+ M,

1.45 15 155 16 165 17 175 1.8

No significant signal is observed in any of the Q? bins
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MC Simulation of ©

The production mechanism for the © is unknown.

From the assumption that the production of @ is similar to that of the strange

baryons — a modified MC is used to estimate acceptance. The *" baryon
was forced to decay to Kosp and to be on mass shell.
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Calculation of upper limit on cross section

The © signal was approximated as a Gaussian with width (as extracted from MC)
varying with the mass (4.8 MeV @M=1.48 GeV, 11.3 MeV @M=1.7 GeV)

Use of the modified frequentist approach based on likelihood ratios, which takes
the statistical and systematic uncertainties into account.

The systematic uncertainties are 11 % for the signal (efficiency, lumi calculation,
event selection..) and 2 % for the background determination.

The upper limit is given for the process ep—e6(8) X —»eK'p(K"p)X
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upper limit on the cross section

> 200
@ -
< 180
10 160 [
g s
o 1401
2 120 [

20 5< Q%< 10 GeV?

« H1 data
— bgr fit

_95%CL

14515155 161651717518

M(Kp(p)) [GeV]

180 |
160
140 |
120 [
100 |,
80
60
a0 -
20 10 < Q% < 20 GeV?

Ofl....l....I....I....I....I.... L
80

60
40
22‘95%CL o
14515155161651717518

M(Kp(p)) [GeV]

« H1 data
— bgr fit

250 |
200 |
150 |-
1001 « H1 data
B —bgr fit
50 [
20 < Q° < 100 GeV?
. Ojl....I....I.‘.‘I....I....I....

20‘95%CL

80
] N
,60 -
Y40}

No fluctuation at the same mass in different Q? bins

ot
14515155161651717518

M(K<p(p)) [GeV]
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upper limit on the cross section:
baryon/anti-baryon case

p— 80—
= ®r
.. — . . Q. N
The limits for the /0 (decay involving = 60|~
proton or anti-proton) are comparable in size. If’gf -
5> [
@] B
20_— \ ,
i _ 959%C.L. 5<Q°<10 GeV
No narrow resonance is observed. ) S P S A N
e} B
=
. =N
No fluctuation is present at the L wf
same mass for particle or anti-particle S
. . 2 . 20— e
in different Q* bins. - 10020 GeV?
D_....I....I....I....I....
=
2 60|
3
L a0
55 [
B B
20
B 20<Q°<100 Ge\f2
o_l 11 1 I 11 11 I | | | | | | 1 | | | 1
1.45 1.5 1.55 165
M(Ksp(P)) [GeV]
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Combinations / 0.005 GeV

Comparison with the ZEUS signal |

350
300[-
250/

200/

150 §
100| ¢

50|

ol

1.7

M (GeV)

signal at Q2 >20.0 GeV?
0.04 <y < 0.95,

narrow width, M=1.522 GeV

band selection (proton) :

P(p) < 1.5 GeV

H1 analysis,

restricted

to Q% > 20.0 GeV?

and to low momentum
(P(p) < 1.5 GeV) :

no significant signal is
observed.

Entries / 5 MeV

—bgr fit

20 < Q% < 100 GeV?

« H1 data

2 8o P)
~ 60
B a0

20‘95%CL o

oc
14515155 16165171

7518

M(K2p(p)) [GeV]
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Comparison with the ZEUS signal I

Hl:

350

0.l1<y<0.6
o (M =152)<72pb(95C.L.)

300[-

250/

Combinations / 0.005 GeV

(interpolated to ZEUS
y-region):

o(M=152)<100pb(95C.L.)

Entries / 5 Me
[+)]
(=]

200/

150 §

100i 3 20
0:’;1.‘1;5l — :~:|..5’i I “l‘u'l.55l — ‘1.5I = ‘1.65I = I'|7.7 ﬁ 80

M (GeV) ._l_l 60

E 40

ZEUS : preliminary result (DIS 2005) 20

Q° > 20.0 GeV?, 0.04 <y < 0.95
oglep—e0X —eK’ pX)=125+27(stat) ), (syst) pb

zEs  20.0 <Q?<100.0 GeV? >1°°:_

80 |-

- H1 data
—bgr fit

20 < Q% < 100 GeV?

s

_95%CL

oc
14515155 161651717518

M(K2p(p)) [GeV]
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Comparison with the ZEUS signal il

H1 analysis,
-  restricted to Q2 > 20.0 GeV’
L KeP® 1 and to low momentum

: (P(p) < 1.5 GeV)

nations / 0.005 GeV

-----

No significant signal is observed in K p/Kp
combinations

a8t fEEREE

o 20<Q<100 GeV?
—100 S
A ‘ S 80L° ~ Ksp H1
1 65 1.7 ot s —s K p R
M (GeV) — 60 = S
signal at Q°>20.0 GeV? %3 a0F
0.04 <y < 0.95, < I
narrow width, M=1.522 GeV 5 201 | | | 95 ?6 C.L.
b O-I L1 1 L1 1 1 L1 1 1 L1 1 1 L1 1 1
band selection (proton): 145 15 155 166 (165 1.7
P(p) < 1.5 GeV M(Kep(p)) [GeV]
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Summary

« H1 performed a search in DIS for a narrow resonance decaying to K'p/K’p
 No significant signal observed in the Q° region between 5 and 100 GeV?

« Assuming that in the fragmentation region the production of the pentaquark is
similar to that of strange baryons, the mass dependent limits at 95% C.L. on
the cross section are derived.

95% C.L. o(ep—e0(0)X »eK’ p(K'p)X) < 30-90pb for ©® mass = 1.48 - 1.7 GeV

« With similar selection and phase space as in the ZEUS analysis:
no significant signal observed
H1 does not support the ZEUS evidence,
as expressed in their preliminary cross section
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BACKUP SLIDES
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Entries / 5 MeV

MC description

700
600 f
500 b
400
300 f
200 E

100 |

i
P
MR

P(p) < 1.5 GeV

Q*> 5 GeV?
0.l1<y<0.6
HII'||5IIH'I’ljf}llII'IlﬁlHI'l.:ﬁf;lll1|?””'l.l'.-"f}llll15
M (K p)GeV

Good description of the shape of the M(KOsp) distribution by the inclusive MC
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Combinations / 0.005 GeV

MC description

ZEUS > "
_| I T T T T | T T T T | T T T T | T T T T ] g 250 |
350 Kg p(P) . I
- Q?>20 GeV? | LN
300|— S~ 20 -
0 | | }
250 ] m I } ‘ | | }
- ZEUS 96-00 - [
: o : B 10 H ‘ H
200 — [ ARIADNE MC | :
B 200 a m i
150:_ «2 7 ndf =35 7 44 :2: _: 100 P(p) < 1-5 GeV
B peak= 1521.5 + 1.5 MeV 130/ 7 |
100/ — width=_ 6.1+ 1.6 MeV ool | }
evenis=227+ 48 B0 -
: oo : 50 |- Q*> 5 GeV’

i PUATTTNOAO: I - | 0.1<y<0.6
*J-ILLL‘I‘-‘LH"LL|‘.‘-J|||||||||||||||: poabe by v by vy b e e Lo b v by g
1.45 1.5 1.55 1.6 1.65 1.7 1.4 1.45% 1.5 1.8% 1.6 1.65 1.7 1,75 1.8

M (GeV)
0
M (K, p)GeV

Compare the MC description of the shape of Kosp combinations
for ZEUS (Q*>20 GeV? case) and H1 (Q? > 5 GeV? case)
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