Gap-X-Gap update

1) Artur Swiech:

1)Beam Halo and Cosmics

2) Dominik Wrana:

1)Cleaning the central
calorimeter

2)Some Evd images
3) Maria Zurek:

1)Pi+Pi- Invariant mass

2)Antideuterons
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Beam Halo and Cosmics

Artur Swiech

* Typical events
 Neural network method
e Pre-results
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e Beam Halo
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« Empty events
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Little energy
in COT

* Only Hadronic
Empty
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Neural Network

* Layers of neurons with mixing matrices
petween layers

 Require learning sample of events and selected
iInput data

* Glves promising results

08/19/2010 QCD Meeting - GXG update 6



Pre-results

* 1000 events learning sample (10 000 in plans)

* Type = 0 for O-Bias and Cosmics

 Type = 1 for good events

* Input:
- SUMEt,
- Missing Et,
- Em Energy,
- Had Energy

08/19/2010 QCD Meeting - GXG update



Pre-results
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Pre-results

« 5 out of 225 bad events still in sample
* 8 out of 775 good events tagged as bad

e To do:

- Bigger learning sample
- More learining time
- Improve Neural Net topology

08/19/2010 QCD Meeting - GXG update



08/19/2010

New method of cleaning the
calorimeter - results

Dominik Wrana

QCD Meeting - GXG update
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Picking good tracks

according to Sasha's code

- Pt > 0.3 GeV/c

- Pt <980 GeV/c

- At least 2 segments in COT St with 5 hits
- At least 2 segments in COT Ax with 5 hits
- X2 of COT fit max of 3

- Z0 track — Z vertex < 3 (not used)

08/19/2010 QCD Meeting - GXG update
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Tracks curvature included using
Stntuple/photon/TExtrap.hh routines
- GetPhiTower(), GetEtaTower()

(Iphi, leta of hit towers)
- DetEtaAtShowerMax(), PhiAtR(184.15)
(phi, eta of a track)

08/19/2010 QCD Meeting - GXG update
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Track energy In a calorimeter

(Extrapolated) Track hit -

Tower hit

Hottest tower

Finally picked towers A\

/1% — the hit one Is
the hottest

08/19/2010 QCD Meeting - GXG update 13



Method of a central calorimeter cleaning

E_ Trackl — energy from 9 towers around hottest one (with it) for 1st
track

E_Track2 — energy from 9 towers around hottest one (with it) for 2"
track

E Tracks = E_Trackl + E_Track2

E_All — energy from all towers in a central region

_ Noise level of the rest of the
Cut (events rejected): calorimeter
E All - E Tracks >| 0.96 * 1 Ge\r

08/19/2010 QCD Meeting - GXG update 14




After:
- gaps

cuts

- beam halo cuts

- side cal cleaning

Cuts Runs# 292319 + 294607

80714
60116
19887

- 2 tracks, opposite charge 1097

- Muons, cosmics

- GoodTrac

- Not-t

ne-ec

- Exclusivity cuts

- Bad extrapolation cut

08/19/2010

1035
K demand 873
ge-hit 792

339

338 0.5% of gap data

QCD Meeting - GXG update
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Exclusive 2 particles features

Exclusive 2 tracks: tracks Pt |

Exc_Tracks N_Pt | Exc_Tracks P_Pt

Entries 338 | Entries 338
ﬂ T LI N B N B B B N B B —| Mean 0.9716 | Mean 0.9109
S = RMS 0.544 | RMS 0.4968
3 B Underflow 0 | Underflow 0
5 | Overflow 0 | Overflow 0
£ S —
2 —— Positive particles
E I
3 Negative particles
10— —
B Jrl i
1 |—| —
_I L L L I L 1 1 1 I 1 1 1 1 I 1 1 1 1 L 1 | 1 1 1 1 I L 1 L L I I_
0 0.5 1 15 2.5 3 3.5
Track Pt (GeV/c)
' Entries 338
2] T — 1 1| Mean 0.8781
S C RMS 0.6107
q>, 35 :_ Underflow 0
e C Overflow 0
o C —
£ S — —
& 30 —
1S C -
= C ]
< 25— —
20— —
15— —
10— —
51 —
o ; 1 L II_I 1 I L 1 L L F
0 4 5

Missing Pt (GeV/c)

Pt for positive and
negative particles
separately

- similar distribution

Missing Pt

.G update
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Enerqy Ieft by tracks In a calorimeter

| Energy left by each track - e 2 tracks events data E _Cal_Test
ttttt 678

|||l||||||||||l||||Mean 0.8981
RMS 0.5912
Underflow 0
Overflow 0

Number of events

Energy gathered from
: around each track hit

| -39 events with 0 energy

2.5 3 3.5 4
Energy (GeV)
| Sum of energy left by all tracks - exclusive 2 tracks events data I Ilizr:(t(:i;(s:al_-resg_si
Sus
3 12— —
2 o 1 Sum of energy from both
3 :u|{ 1 tracks hits
6[— ]
£ JWMM’H 1 -1 event with O energy
2 ~
N — ] ﬂHIJ[Lﬂ"" [ ‘G update 17
0 1 2 5 6
Energy (GeV)



Events with no energy left by tracks

racks_Phi_Eta_OEnergy
Entries 40

||||||||||||||||||||||||||| Mean x 3.003
B Meany 0.00975
RMS x 1.754
RMSy 0.6273

e L =44 Etavs Phi of these tracks

0 0

. . .. 1 -tracks don' hit cracks in
- E the calorimeter

-0.5—- . . ]
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| T

Number of events

Number of events

racks EM_HAD Ratio OEnergy | bbbttt sl

— Entries 39

[F [ [ 1 Mean 0.4139

3 RMS 0.1006

- Underflow 0

— Overflow 0
25— ]
21— =
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0 T Il ] Wl il L 1 | L L ] L —[
0 0.2 0.4 0.6 0.8 1
EM / (EM+HAD) ratio

| Tracks_Missing Et OEnergy | i i o

— — Entries 39

T T T T T T T T T T T T T | Mean 11
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| Underflow 0

- Overflow 0
4 — ]
3 — —
2 =
i H H H H H H :
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0o 1 2 3 2 5
Missing Et in a calorimeter (GeV)
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EM fraction of O energy
from track events

Missing Et
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| Tracks_D_TO_OEnergy |

Tracks_D_TO0_OEnergy

Number of tracks
w H (3]
[ [

i

Underflow
Overflow
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0
0
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ITO, - TO,| (ns)

Tracks D Z0 OEner Tacks D 20 UEnorgy
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— 2.5 ]
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| 20, - 20, | (cm)

QCD Meeting - GXG update

Absolute value of a
difference in tracks TO

Absolute value of a
difference In tracks Z0

- few events are far apart
In Z0's
- no general characteristic

20



Position of a beam and PhiO

Difference between tracks Phi0 with/without beam position included I IBEe:'.“_P°5_Te:;;:3|': . .

ntries

s 1w anes|  POSItION Of @ beam from
[ — B
3 10° & Underflow 46

"6 § Overflow - 33 COT

5 F ]

E10° -

2 E =
ok ]

102: f
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10 5
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ntries 676
= = T T T T T T T T T T T T T T T T T T T| Mean 2.226e-05
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Il 1— Underflow 0 -
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e compared with all
- .

ol 3 - similar distribution
10°® ;—III'I o L L L —;
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EVD images of events with no
energy left by a track

Events only from 294607 run (July 2010)

08/19/2010 QCD Meeting - GXG update
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EventType : DATA | Unpresc: 9,21,23-P

Event : 110812 Run : 294607
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EventType : DATA | Unpresc: 1,9,21:23Pr

Event : 120347 Run : 294607
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EventType : DATA | Unpresc: 1,9,21,iﬂ Prese: 159

Event : 34214 Run: 294607
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EventType : DATA | Unpresc: 3,21,23-Px

Event : 34720 Run : 294607
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EventType : DATA | Unpresc: 1,9,21/23-Pre
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EventType : DATA | Unpresc: 9,21,23 Prese:9—

Event : 81795 Run : 294607
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Maria Zurek

e PI+PI- Invariant mass — new calorimeter
cleaning

 Antideuterons events

e X-G-X events vs X-X-X events Pi+Pi- invariant
mass and antideuterons events
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08/19/2010

Pi+PI- Invariant mass
new calorimeter cleaning

312
1.692
0.9928
0

Pi+Pi-invariant mass (all calorimeter cleaning) PIPIMass_dEdx
~ Entries
g 22 [~ e L N R S B S RN B B B Mean
= — M RMS
S 20 = Underflow
5 18 :_ Overflow -
= — -
16— —
14 \ —
12— L f (1 2 7 O) —
— 2 -
10— -
8 —
6 —
4 —
i ‘ ”H'—m‘”“ul b E
0:I 1 I 1 1 1 1 1 1 | | 1 1 _" |_I1I-III-I I_ 1 | I"I I"I |I-I| I I:
1 2 3 4 5 6
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Antideuterons events

dEdx P Minus Cut dEdx_P_Minus_Cut
Entries 69022
'E' [T | T T T | T T T | T T T | T T T | T T T Mean X _0_1795
L2 — Mean y 14.41
% | RMS x 0.2283
X, 100— * RMS y 5.494
X N * 0 0 0
e 0| 68999 23
T 80— 0 0 0
60— —
40— —
20 )
0 e
log_ (P)

Anideuterons — 8 entries
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Number of tracks In events with
antideuterons

|  Number of tracks in antideuterons events | Adeuteron_Track
Entries 8
ﬂ 1. T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T Mean 6_625
S 21— 1 RMS 3.389
3 - Underflow (1}
% 1.8 :_ Overflow - 0
Z 16— —
14— —
1.2— —
1= I I —
0.8 —]
0.6 — —
04— —
0.2 —
0 1__ 1 I 1 1 1 III | l" | III 1 1 1 u 1 1 1 I 1 1 1 I 1 1 1 I 1 m 1 I 1 1 1 I 1 1 I:
0 2 4 6 8 10 12 14 16 18
N of tracks
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Events with antideuterons - evd

Event : 24902 Run : 2946075_3

|

>
N
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©
=]
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A24902

N of events
—t
(e

1.4
1.2

0.8
0.6
0.4
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III|I II|II I|III |III|I II|II I|III |III| III|I

o

Entries
Mean
RMS
Underflow
Overflow

5

-0.8
1.833
0

0

IIII II| III| IllI LIl |III |II I|II III

[

1
-y
o
1
a
o
(3]

1 antideuteron

Missing Et
Et= 1.2 phi=3.7
List of Tracks
Id pt phi eta L
i
Cdf Tracks: first 5
19 0.9 0.3 -0.3
20 0.4 -2.5 0.4
21 -0.4 -0.7 -0.5
22 -0.3 1.1 0.6
23 -0.3 2.0 0.8
21 -0.4 -0.7 -0.5
To select track type
SelectCdfTrack(Id) H
4
¢
L)
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e 2 pions+

e 2 pions-

Antideuteron's track
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Events with antideuterons - evd

Event : 108075 Run : 294607 Eventrypes:

Et= 1.0 phi=0.2

List of Tracks
Id pt phi eta

Cdf Tracks: first
32
33
34
35
36
37

To select trac

SelectCdfTrack (Id

o
oo oo oo
I I TR BRI

08/19/2010

e~ ~—]

:

N of events

I T

Antideuteron's track

m
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4

3.5

3

25

2

1.5

1

0.5

_IIIIIIIIIlIIIIlIIII|IIIIIIIIIIIIII|IIII|I_
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| Mean -

RMS
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Overflow

8
0.375
1.654

0

0
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1 antideuteron

3 pions-

4 pions+

KT
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Event : 106767 Run : 294607 Eventrype--D:

Missing Et

Et= 2.4 phi=2.3

List of Tracks

Id

pt

phi

eta

Cdf Tracks: first 5

63
64
65
66
67
72

2.5
-1.5
1.4
-1.1
0.6
-0.4

3.
.9 -0.

3.
To select track type

BN e

9
5
.8
7
1

1

0.

0.
-0.
0.
-0.

SelectCdfTrack (Id)
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Events with antideuterons - evd

|

Parti
pdg
13
To li
ListC

Antideuteron's track

A106767 |

N of events

A106767

~

IIIIIIIII|IIIIIIIIIIIIIIIIIII|IIII|I

Entries

15

Mean 0.06667
RMS 1.569

Underflow
Overflow

0
0

(=)

e 1 antideuteron
e 1 proton
* 5 pions -

e 7 pions +
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Events with antideuterons - evd

N |
Event : 115493 Run : 294607 EventFy pes-Da; Gl - 1,9 : I )
I A115493 - A11493
ntries
i 7)) T T T T T T T T T T T T T T T T T T Mean
i .“z’ 2 ] RMS
‘g E Underflow
] e 18 Overflow
Missing Bt o : .
Et= 2.1 phi=0.1 H Z 16— ]
List of Tracks 1.4:— —:
Id pt phi eta — —
Cdf Tracks: first 5 1.2:_ _:
13 -0.9 -1.6 0.2 ¥ - .
14 0.6 1.6 -0.2 : 1:_ [ | [ ] _:
15 -0.5 -1.1 -0.7 — —
16 -0.4 -1.0 0.1 0.8 ]
16 -0.4 -1.0 0.1 C .
To select track type 1 I | 0-6__ —_
SelectCdfTrack (Id) — .
' 04— =
0.2 —
0:' | | | | l:
J i -10 -5 0 5 10
1 .
] 4 Particle Id
| 1 antideuteron
} e 2 plons -
]
- g

e 1 pion+

Antideuteron's track
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G-X-G vs X-X-X events
Pi+Pi-Mass

° Zero BI as d ata from runs | Pi+Pi- invariant mass - zero bias data E:::i’g\:ass dEd’:e
) [T T r [ rrrr [ r T [T T[T T ™1 Mean 0.95
292319 and 294607 § T WS 0eas
s T Overflow 0
 Central calorimeter Z 08 ]
cleaning l E
* In central region (|eta] s -
<1.2) exactly 2 tracks :
. N 02_ ]
* With |etal] > 1.2 anything : '
IS allowed 0 (I) I |0.|5I 1 = I'“2.|5| = :I‘a
Invariant mass[GeV/c?]
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Low statistics
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G-X-G vs X-X-X events

Antideuterons

» Zero bias deta — |

dEdx P Mi C
runs 292319, e S

Mean y 14.15

3
(3]

294607 ol o
¥ 100— RMS 7.076
x | ol ol o
) 0[19173] 6
w 0] o 0
T 80_ . 3

* Exactly 1 Vertex
e 2 Jets > 0.5 GeV

60 ~

40_ .0..0: 5

Ratio d bar/d
e XGX -0.0123
e XXX —=0.0125 6 entries
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