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In a development firom an elder SV experiment, asial bubble chamber was
rieplaced by a microstrips silicon vertex detector'and Cerenkoyv: and gamma
detectors were installed. First physics run was in April 2002
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SVD-2' detector schematic VIiew M

1. High' precision microstrip vertex 3. Magnet ( 1.18 T over 3 m
detector (see next sliae). region).

1a Active target with 'Si, € and Pb 4, Multicell threshold Cherenkov:
planes counter.

2. Multiwire proportional chambers. 5. Gammal detector.
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SVD-2 target / tracking detector \/
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SVD-2 trigger \V4

Lava| T

Using eneray: depositions: in Se8! S/ .active
Lalrget Strps

Basic principle!isitorlook fier the; >2...5 MIPs
depoesitions: In' consecutive planes

DEecision time: 220 ns

“Non-usable™ events contamination: < 10%.
Easily rejected: peor/non-reconstiucted
PrIMaR. VERLEX

[EVEI RIS
Wasinoet implemented at April: 2002 run
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évh
SVID-2 physSICs program \/

CUIHERL PLOJECHSS

Measurement of the total charm preduction
cross-sections on Si, € and! Pb nuclear targets
and study: off the cross-section A-dependence.

Measurement of thae difierential x= and p;
spectia andl stidy of the leading effect for the
charm Mesensiand baryens.

Investigation off the; pessibleinfluence of the
“ntrinsic eharm™ ini the preton on the
INCIUSIVE charm Spectta.

Searches: for new: Men-exotic;strange baryons
andl exolic Sstirange: baryors (Pentaguarks):
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évh
SVD-2 run I (Aprili"2002) M

Proton beam 70 GeV/c firom IHEP Protvino
U-70raccelerator

Intensity 5-6x10> 1/cycle (1.2 sec)
Jjotal target thickness ~ 0.5% hadrenic
Interaction: Iengt

400...600 events/cycle registered

50,000,000 events recordea

Pentaguark 2005 October 20-22,
Jefferson LLab, Newport News;,
Virginia, USA 7



Experimental resolutions (with a M
vertex detector)

X, Y-resolutions fior tracks fitted: 7...10 um

Z-resojution:

x primary vertex: 70... 130 pm

s secondary. vertex: 200... 300 pm

Inmpact parameter reselution: ~ 14 wm

MomentUmi reselution for the's GeV. tracks is 1%

Effiective mass resolution:
= KO 3.8 MeV.
A 1.4 MeV.
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SV.D

Primary: Vertex Z-coordinate in SVID-2\V/

active target

Si —300pm; Pb — 220 um; C — 500 um

Pb

A

F of prirmrarys e itesx

Entrance
window
( Al 10 um)

c,=70+130pm, o  =7+10pum Exit

window
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SVD; result of 0272004 M

A by-product off D-mesens
searchi using neutral particle
M=1526£3 1(stat.) MeV/c® candidates decaying before
0=102:27(siat) MeV/c’ silicons tracking planes (5-35
MMl region).

Number off events withini a
peak: 50 over background of;
/8.

Mass: 1526 % 3(stat.) £
3(syst.) MeV/c?

Width I < 24 MeV/c?
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V
New. data analyses Y/

Analysis 1 : better reconstruction
algorithmsifier the same 0.5-35 mmi region
as in 2004 paper

Analysis I1 i using spectremeter data to
search for' the particles decaying afterthe
tracking detector.
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Analyses starting points: KO candidates. \%

Point of decay selections
!

Analysis I : decay region Z = 0.5-35 mm

]
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' — |
i |
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Tt — |

Analysis II : decay region Z = 35-600 mm
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Analysis I initial selection M

events with a number of charged tracks up to) 7 selected
~3(0,000 “short™ K°® candidate; events found

%  M=497.556+0.27 MeV N\ M=1115.8+0.1 MeV

o=3.98140.2 MeV o=1.4640.04 MeV

Pretons are identified!as nos hits i EC (P<21 GeV) + any
positive track outside TCC aperture
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N/IO MeV/c:

- V;
Analysis I : pK° N4

205, events, over the

4| M=15222836t20) MeVie packground ofi 1050
YO iﬁ + 4 Mass = 1522.2+35=£3 MeV
Pty RN PRVIEY
pckgoundof 1050 rens Significance:
Sign=6.30 S
———=6.30
VB
No cuts S =580

JS+B

550 00 1650 I 700 S

mg<p e N
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Preten energy andi # of tracks cuts i\v/P

3GeV <P  <10GeV

N >4

riack

118 events in the peak over
background of 162 events

o O
o~
N
=
=
=
—
Z

20

f
400 160f) 1800

M _(K%) MeV/c
. = E; — E) :Z
After the cuts: Significance: N
118" events over the S ,
background of 162 I
Gpeak iy 8 MeV Pentaguark 2005 October 20-22, \/S—Sl—ﬁ =5.60
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Applying track cuts to estimate It

K9 vertex reconstruction:
distance of the closest
approach < 3c

NQ_;
N
<
L
Q
<

Tracks have >=12 hits 1n
spectrometer

50 signal events over 25 of
background

1700 1800 fynn 2000
M, (K’p) MeV/c [ <14 MeV at
% c.l
95% c.l.
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Analysis II: starting point M

Only: spectrometer wire
M=497.62+0.06(stat.) MeV/c’ Chamber information iS
0=06.1010.08(stat.) MeVic®

Used for the secondary
tracks reconstruction

Effiective mass resolution:
s KO 6.1 MeV/
M=1115.02%0.03(stat.) MerCz
6=2.4150.04(stat.) MeV/c? m &\ 2.4 Me\/

M ') MeV/c”

1120 1140 ii60 1180 200

M, p) MeV/c
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Well-established resonances

Particle

Deca

y
mode

$0(1020)

A*(1520)

K*(892)

> H(1385)

PDG

Exp. Mass
ESS

1019.6 10194

15204 1519.5

891.6  891.7

1380.4 1382.8

EXp.
FWHM

5.7

16.5

58

43
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Analysis I1: Events selection M

6 or |ess, primarny. charged: tracks

KO --'nott Al Cutting offf goed! A' candidates

Protons selecteadl as:

. a positive particle with 8 GeV' < pi < 15
GeV.
Aumber off hits >= 12 (in| 18’ chamBbers)
no Cerenkov NIt (not a pion)

Pentaguark 2005 October 20-22,
Jefferson LLab, Newport News;,
Virginia, USA 240)



W/

Analysis IT: K°p: effective mass

187 events over the
++ﬂ background ofi 940

T LT

Mass = 1522.8:5535 MeV
o, A 112 MeV

N/ 10 MeVic?

Peak:significances:

130 + M=1522 8+3(star) MeVic*
=12 B+3(stat.) MeV/c?

N =187
. S
Background estimations —=6.10
| by M.C. and mixing \/g
Jll events are practically S
[l identical as shown m =3.60
= =4.lo

VS +2B
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Monte-Carlo simulation M

P-S/. Interactions
simulated n the' ROMD
model to Include nuclear:
effects + GEANT 3.21

Tihe same analysis cuts

protons NG peaks inithe pKOS
SPECLrum

nK®. spectrum shows
A(1520) signal

oy
oo
=
=

N/S MeV/c?

All positives as

Pentaguark 2005 October 20-22,
Jefferson LLab, Newport News;,
Virginia, USA 22



SVD-2 result WV

The inclusive reaction pA — pK?_+X with a 70l GeV' proton
beam of IHEP accelerator are studied

Tiwo) different statistically independent samples: of
candidates; are analyzea

A narrow: peak with armassi M=1523 £2(stat.) £3(syst)
MeVyc:is ebserved, with 392 of signal over 1990 ofi
Dackgroundievents in twosanalyzes) combined

Statistical significance;is
S S S
T =8.60 = 8o =5.9
/B S+ B S+2B E

Preliminary cross-section estimation is o -Br(6*—pK®% ~ 6 ub
(still needs detailed Monte Carlorstudy).
Work In pregress!
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about SELEX Flyperon
EXpeariment
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Note about SELEX Hyperon
Experiment O+ search
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Notas apout SELEX
EXpeariment ®F sazrc

1)

J'_
I
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Pentaquark in fragmentation
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N CGL5270) in fragmentation
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“About SPHINX: the basic SPHINX idea is to look for exotics
in the deep fragmentation area X f> (.8.

I'm myself coauthor of some SPHINX papers: always quasi-
exclusive reactions are investigated, where exotics may born
(for example there is a claim for X(2000) pentaquark).

So I don't think it is possible to compare results - it is
completely different experiments, though at the same energy.”
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