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Triggers

- BSC1 and CLC in veto both on west and east side
- Sum of E; in Forward Plug < 0.75 GeV

 DIFF_TWO_CJETO0.5_PLUGVETO_0.75

- 2 central towers with E; > 0.5 GeV
 DIFF_TRK2 PLUGVETO 0.75

— 2 tracks with P; > 2GeV
 DIFF_CJET5 PLUGVETO 0.75

- 1 central jet with E; > 5GeV
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Offline gap cleanup - noise level

BSC1 West, OBias data |

OBias data separated into two |
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Gap between BSC1 and CLC

In similar way we used OBias data from 0j period to determine
Importance of 0.7 (5.4-4.7) rapidity units coverage gap between
BSC1 and CLC after veto on them.

| Miniplug west, OBias data from 0j period |

| Miniplug west, OBias data from 0j period |
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Neural Network cleanup

Scan over 20000 events - 24.10£0.35% are background events:

Beam Halo, Cosmics, Empty
Key variables:
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Neural Network cleanup

Results

differences
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Exclusivity cuts

Require everything outside of cone in (phi,eta) space to be at
noise level.

Cone radius for Fake Event MC:

|__Single Pion MC |

[ Energy density in cone around track, Single pion MC |
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25th August 2011 A. Swiech, M. Zurek - QCD meeting

=, _ ———




2 tracks events analysis
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Table of cuts

» gap cleaning + NN cleaning + 2 tracks with total charge = 0 : 229008
« 2CJet>0.5 GeV and 2CEM>0.5 GeV triggers: 210775

- |etal < 1.2: 173525

* no muons cut: 173175

« 3D open angle < 3.1: 172567

« |DO| < 1.0 mm: 130233

* Ptof each track > 0.3 GeV/c: 113375

* Vec sum of Pt < 2.0 GeV/c: 110860

» exclusivity cut: 16893
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Inlvariant mass of TT+T1t-

| Invariant mass of n+ 1-
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Invarlant mass of TT+T1t-

| Invariant mass of n+ n-

‘S 70 —_l_ L L L L L L DL L L Ly '_:
> - Data Entries 16893
s 3 ) -
o 60— x2 | ndf 220/240 —
5 i f(x) =aexp(-bx +c) + d Prob 0.8177
2 5olHF T
£ : '1 a 16.23+4.00
o i -
< u c 5.214+0.247 3
30 d 0.4084 +0.1651
20— —
10— —
o:l 1 1 1 1 1 1 1 1 1 .11 7".”‘. I g | m mmmn S — =
2 2.5 3 3.5 4 4.5 5
M(Tm)[GeV/c ]

Exponential tail in mass range

2 GeV/c2to 5 GeV/c?
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2 tracks — high mass studies

NN clean + gap clean: 258298 (smaller sample)
Total charge = 0: 168292

letal < 1.2: 140245

no muons cut: 139011

3D opening angle < 2.8: 132954

IDO| < 0.3 mm: 129299

Exclusivity cut: 12642

Both tracks Pt > 2.5 GeVi/c: 8

Both tracks have |eta| < 1.0: 6
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2 tracks — high mass studies

T+7- invariant mass | | Vector sum of Pt |
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Event : 56578 Run : 204607 FRatigpe--DAT,

£
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2 tracks — high mass

Event : 1594460 Run : 294630 Bent ype-:

studies

Livent : 210706 Run : 294775 Fventhy pesick
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2 tracks — high mass studies

Event : 100565 Run : 294777 FxontTy pe--DATALU 3.9:1:,21:23-Presc: 39,11 — Event : 267840 Run : 294777 F¥ontTy pe--DATALU

Missing zt
st= 0.5 phi=3.0
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4 tracks events analysis
Events with displaced vertices
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Table of cuts

» gap cleaning + NN cleaning + 4 tracks with total charge = 0 : 142919
« 2CJet>0.5 GeV and 2CEM>0.5 GeV triggers: 128443

 ifthereis 1 vertex: |Z|< 60 cm : 125117

* Nno muons cut: 124962

« Pt of each track > 0.3 GeV/c: 73246

* Vec sum of Pt < 2.0 GeV/c: 68872
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New parameters to cut on
A

» Collinearity: a
- Decay length: Iy,

P
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Secondary vertex

XY plane

Primary vertex
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KOs searching

cuts on decay length

Decay length for K: from MC simulation ‘

Decay length for the pairs of tracks from 4 tracks events
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Our cut: 0.5 cm
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KOs searching

cuts on collinearity

collinearity calculated for decayed K? from MC simulation | |_collinearity for the pairs of tracks from 4 tracks events |
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KOs searching

cuts on collinearity

collinearity calculated for decayed K:from MC simulation | | collinearity for the pairs of the tracks from 4 tracks events after Ixy cut
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| Invariant mass of n+n-

KOs searching

Invariant mass of m+rt-
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KOs searching

Invariant mass of n+r- - second pair
no l,, and no a cuts

Invariant mass of n+n- from the 2nd pair when 1st is in the mass window |

| Invariant mass of n+n- from the 2nd pair when 1st is in the mass window
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KOs searching - events with two KO

‘ A¢ between two K
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KOs searching

Events with two KOg

Invariant mass of 2 K2

n of entries/(100MeV/c?)

25th August 2011

6

i

-—h

A. Swiech, M. Zurek - QCD meeting

6
M(KZKS) [GeV/c?]

26




\

KOs searching
dE/dx method of ID

dE/dx vs P for the particles from 4 tracks events
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KOs searching

Events with one KO¢ (+ K and m)

| dE/dx vs P for particles in mass window |
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 Pair in the mass window

| dE/dx vs P for particles out of the mass window of 2nd pair when 1st pair is in mass window
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KOs searching

Background analysis — conversions

M
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KOs searching
Background analysis - conversions

| Invariant mass of m+n-
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/\ searching

cuts on decay length

|_Deacy length for decayed ) from MC simulation _| | Decay length for pairs of tracks from 4 tracks events
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Our cut: 0.5 cm
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/\ searching

cuts on collinearity

collinearity for decayed A from MC simulation |

| collinearity for the pairs of tracks from 4 track events
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/\ searching

cuts on collinearity

collinearity for decayed A from MC simulation

collinearity for the pairs of the tracks from 4 tracks events after IXy cut
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« Our cut: 3 deg
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/\ searching

Momentum of pion vs momentum of proton — MC data

Momentum of proton vs momentum of pion
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/\ searching

Invariant mass of pm

Invariant m f "
ariant mass of pr | [ Invariant mass of pr |
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All plots are made after removing KO

Mass window: 1.116 = 2 - 0.0008 GeV/c?
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/\ searching

Invariant mass of pr - second pair

Invariant mass of pn from the 2nd pair when 1st is in the mass window
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/\ searching
Events with one A (+ p and K)

dE/dx vs P for particles when 1st pair is in mass window and one additional is id as a prot | dE/dx vs P for particles when 1st pair is in mass window and one additional is id as a kaon
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/\ searching

Events with one A\

[ dE/dx vs P for r in the mass window | dE/dx vs P for p in the mass window |
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4 tracks events analysis
events with primary vertex only
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Table of cuts

* gap cleaning + NN cleaning + 4 tracks with total charge = 0 : 142919
« 2CJet>0.5 GeV and 2CEM>0.5 GeV triggers: 128443
* |etal < 1.2: 85531

* N0 muons cut: 85425

* |DO| < 1.0 mm: 42255

*  Ptof each track > 0.3 GeV/c: 26901
* Vec sum of Pt < 2.0 GeV/c: 25149

« exclusivity cut: 6796

* 1 Vertex: 6439

* |Z of Vertex| < 60cm: 6196
25th August 2011 A. Swiech, M. Zurek - QCD meeting

40



Invariant mass of 1+T1t-

Invariant mass of t+n-
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Invariant mass of m+1m-m-+T11-

Invariant mass of nt+n-nt+mn-
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Thank you!
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Backup slides
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2 tracks events — mass

Invariant mass of 7w+ «t-
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D Iengt”\ linear scale
Decay length for K° from MC simulation ‘ [ Decay length for the pairs of tracks from 4 tracks events |
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2 tracks events — cuts

| n distribution for particles from 2 tracks events | | DO parameter for 2 tracks events |
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2 tracks events — cuts

3D opening angle for 2 tracks events
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4 tracks events — cuts

| n distribution for particles from 4 tracks events |

| DO for the tracks from 4 tracks events
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