08/31/10

Event shape variables:
circularity, thrust
+ some new muons stuff

Last update...

Dominik Wrana
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Data sample

All our data: runs
292319,294607,294630,294773,294775,294777

Gap data:
~2.5M
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Sum Et, Central Mass for different
central triggers:

Trigger 8 :

L2 SUMET2 RL60HZ L1 TWO CEMO0.5 & CLC BS
C1 VETO [1]

Trigger 9 :
L2 SUMET2 RL60HZ L1 TWO CJET0.5 & CLC B
SC1_VETO [1]
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Trigger 8

| Trig_8_SumEt | Hg 8 SumEt .
a2 All plots after
E Underflow . 0
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C RMS 3.846
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10002— —i
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Trigger 9

[ Trig_9_SumeEt | 1tlg 9 SumEt
Entries 172863
T T T [ T T T — 1 7| Mean 4.007
5000 — RMS 1.888
L Underflow 0
B Overflow 1
4000 — -
3000 — ]
2000 — ]
1000 ] ]
0 e . l A
0 10 30 40 50
| Trig 9 CentralMass | 1d 9 CentralMass
—_— Entries 172863
T T T T T T T I T | | Mean 6.023
3000— RMS 3.363
: Underflow 0
C Overflow 9
2500 — ]
2000 —
1500 — —
1000 — —
500 =
0 R S SRR l P N T
0 10 30 40 50
08/31/10

Sum Et

Central Mass
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| Trig_89_ SumEt
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Underflow 0

Overflow 0
50

Trig_89_CentralMass

Entries 25248
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Underflow (V]
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Trigger 8 & 9

Trig_89 SumkEt

Sum Et

Central Mass
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Circularity

Conditions:

- forward gaps

- after crap cleanup
-In| < 2.1

Circularity: y'

C=min (Z|E X *E_ y' |/ Et’2)
a

. o S
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Circularity for different bands of SumEt

| Circularity SumEt 0 4 |

Circularity_SumEt_0_4

| Circularity SumEt 4 6 |

Circularity_SumEt_4 6
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Overflow 0

Entries 224677
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1200 - Underflow 0
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400 ]
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| Circularity SumEt 6 9 | ity St e 9

— S Entries 59064

400 T T T T T T T T T T Mean 0.1769

— RMS 0.06551

- Underflow 0

350 - Overflow 0
300 —
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100 —
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o e | | ]
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| Circularity SumEt 0 4 | Circularity SumEt 0.4 | Circularity_SumEt_14 | Clreibniny e 18
= Ea— Entries 224677 = Entries 4028
T T T T T T T T T T T T Mean 0.1532 P 1) el L L L L L L B LI BB B Mean 0.1733
1200 - RMS 0.06623 - RMS 0.06765
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B Overflow _ 0 200 ;_ Overflow - 0
1000 — — 180E- 3
- 160— =
800— — = 3
B 140— —
- 120 E
600— 1 - ]
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a00F 3 80 E
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0 I I I 0 Ll Ll I Ll Ll | Ll 1l Lol I | I - | | - I Lol Ll | Lol I Ll Ll | Lol Ll
0 0.2 0.4 0.6 0.8 1 0 0.1 02 03 04 05 06 07 08 09

4 GeV>SumEt>0GeV SumkEt> 14 GeV

Little difference — no jets appearing at
large SUmEt (why?)
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Thrust

Conditions:

- forward gaps

- after crap cleanup
-In| < 2.1

Thrust:
T=max (X |n*E t|/ZEY
n

N — unit vector

- % %T = ~1/2

T=0
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Thrust
Entries 433546
T T T 1 T T 11 T T T 7T T T 171 T T 17T T T 171 T T 1T T T 171 T 1| Mean 0.7989
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0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9
Thrust
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Thrust_Trig5 | Thrust Trigo Thrust_Trig8 | hrust Trigs
= Entries 4865 — Entries 235046
LA L L Y L L L Mean 0.8589 T T T T T T 1400 T T T T T T T T T T T T T T T Mean 0.7924
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Thrust for different bands of SumEt

_Thrust SumEt 0 4 | Thrust SumEt 0.4 | Thrust SumEt 4 6 | Thist SUmEL 4 6
Entries 224677 Entries 128011
1200 "~ T T T . . Mean 0.8118 e T I T — Mean 0.786
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08/3 1/10 Skype meeting = upduL\.’ A\JLLLILA1AN YV il A




Thrust for different bands of SumEt (+ 1 vertex demand)

| Thrust 1Vertex SumEt 0 8 |

Thrust_1Vertex_SumEt 0_8

| Thrust 1Vertex SumEt 8 14 |

Thrust_1Vertex_SumEt_8 14

Entries 17697 Entries 10288
LI L I L B T T T 1 L T T 11 1 Meah 0.7813 500 TT T[T T T TTrTr [Tt T rprrrrprrrrprrrrrrrrr 11T Mean 0.7805
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|_Thrust_1Vertex_SumEt_14 | lnst Ve e
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Beam constrained parameters (from

stntuple)
Difference between normal and beam constrained
guantities
| Tracks Bc DO | Tracks Bc DO | [Tracks Bc Z0 | Tracks_Bc_Z0

Entries 2004444

Entries 2004444
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| Tracks Bc_Phio0 |

Tracks Bc_ Phi0

Entries 2004444

6 T T T T T T T T T T T T T Mean 0.001282

10 |§r RMS 0.06025

- Underflow 1.035e+05

5 B Overflow 1205
10° E E|
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-4 -2 0 2 4

| Tracks Bc Pt |

Tracks Bc Pt

10°

10°

IIIIIIII| IIIII|T|'| IIIII|T|'| IIIIIIII| T
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Entries 2004444

Mean -0.01442
RMS 0.581
Underflow 90
Overflow 164

IIIIIII IIIII|,|,|,| IIIIIIIII IIIII|,|,|,I IIlIILl,LL

40

| Tracks Bc P |

Tracks Bc P

10°

10*

10°

102

10

IIIIIIII| IIIII|'|T| IIIII|T|] IIIII|T|'| IIIIIIIII IIIIIIII| T

Tracks quantities:

<N Phi0
/\> F)
< Pt
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Muons update

Conditions:
- gaps cuts
- crap cuts
-In| < 2.1
- vertex cuts:
- 120 - Z0 mean| < 3
-|IR_ 2D —-R 2D mean | <0.6
- Pt > 0.3 GeV/c
- 3 superlayers of St and Ax separately with
at least 8 hits (Jonathan's suggestion)
- All parameters are beam constrained !!
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| GXG_2Muons_3D_Angle _2Muons 3D_
Entries 9
||||| | UL LI | T T 1 T T 1 T T Mean 2_706 LI
3 RMS 0.5515 -
B Underflow 0
C Overflow 0 ]
25 - 3D angle
2 -
1.5 -
1- 1
0.5 +
1 1 1 1 l 1 1 1 1 I 1 1 1 1 | 1 u 1 1 I 1 1 1 I
% 0.5 1 15 2 2.5 3

Cosmics cut:
3D angle > 3.05 (events rejected)

Muon split into 2 tracks (or inverse situation) cut
3D angle < 0.05 (events rejected)
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| GXG_2Muons Pt | GXG_2Muons Pt| | GXG_2Muons_Missing_Pt | S e sl

= = Entries 4 = = — Entries 4

T T [ T T T [T 11 L L — L — T T T Mean 4.822 mr r 1 1 1 T ] 1 7 71 LI B — L — Mean 1.524

11— ] i RMS 0.9331 2 ] RMS 1.025

B Underflow 0 r Underflow 0

B Overflow _ 0 1.8 = Overflow _ 0
0.8— — 1.6 -
- . 1.4 =
0.6— — 1.2 -
L - 1— — —
0.4 — 0.8 —
- . 0.6— —
0.2~ — 0.4 -~
2 . 0.2 —
0_ NI (Y 1 I T R S B B O:r | | Ll | | n

0 2 4 6 8 10 12 14 16 0 1 2 3 4 5

| GXG_2Muons D Phi |

oo <" Pt (scalar sum)

~> Missing Pt (vector sum)
o << Delta Phi

°o: o5 T s 2 EER
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| GXG_2Muons Ass NTracks | e e
Entries 4
N N e s e I B By ey e 1 -1 3.75
2r RMS 5932
C Underflow 0
1.8 - Overflow _ 0
1.6 — .
14 1 Number of other tracks In
1.2 —
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0.82— _i
0.6F =
0.4;— —;
0.2 —
0:| | | | L1 | | =
0 2 4 6 8 10 12 14 16
| GXG_2Muons_Inv_ Mass | S v Meoo
ntries 4
— T T T T T Mean 5.047
1— ] B RMS 1.902
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: Overflow_ 0
0.8_— —_
ol 1 Invariant mass of gy pair
ol E
oo _j
0o_"'2I % ) "1|o"'1|2"'1|4"_
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| GXG_2Muons DO |

GXG_2Muons_D0
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mr r [ r 11 1t [ r 1 11 T T T 1T LI L B B I Mean 2.706e-16
4— — RMS 0.1118
Z Underflow 0
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21— —
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0.5 —
:I L I L L L 1 I 1 1 1 1 1 L 1 1 L I L L 1 1 I:
0 15 -1 05 0.5 1
| GXG_2Muons D DO | §X@ 2Wwions b BO
Entries 4
[ rrrrrrr 111 1 | Mean 0.175
3 — ] RMS 0.0433
B Underflow 0
- Overflow 0
2.5 ]
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0 L I L 1 L | L 1 1 L | L 1 I L L I L L | L L I 1 L 1 L I L N
-2 -1.5 -1 -0.5 0 0.5 1 1.5
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DO of each track

Difference in DO in pu pair
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Some plots of events with 3D angle >
3.05 (cosmics probably) (dimuons)

The same conditions as in muons analysis

| GXG_2Muons Cosmics DO |

2

-1 | | Underflow
1.8

1.6F
1.4F

1.2F

DO

0.8
0.6

11—

|III|III|III|III|III|III|III|

0.4F

0.2

..........................................
0-1.2 -1 -08 -06 -04 -02 O 02 04 06 038
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[ GXG_2Muons_Cosmics_Missing_ Pt | e
Entries 5
mrrr[rrrjrrrfrrr[rr 11 LI Mean 2.74
2— I RMS 5.38
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1.6 —
1.4;— —
1.2 —] . .
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0.8 = .
0.4;— —
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O:r......|...|...|...|...|...|..|.:
-2 0 2 4 6 8 10 12 14
| GXG_2Muons _Inv_Mass | 58X Muois b Moss
Entries 4
LI I I B B B | LI T Mean 5.047
1— B RMS 1.902
B Underflow 0
: Overflow_ 0
0.8_— ]
o5~ - Invariant mass
0.4 -
0.2:— _
R SR
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