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Intro C

@ We have many different datasets for Drell-Yan;

@ One inclusive, and many exclusive in number of partons
(Np =0,1,2,3,4), p% (50 — 70, 70 — 100, 100—, 180—) and Hr
(200 — 400, 400—);

@ A complex procedure has been put in place to merge all the dataset
exploiting the full statistical power of the datasets.

@ This requires a reweighting of the datasets

w; = Ni
l Zf’:o/\/ij

where N; is the number of events of the dataset /, and Nj; is the
number of events of the dataset / in the bin j, and n is the number
of different bins in the (N, p%, HT) space.

@ Here | check different distribution for the inclusive sample and the
merged ones, in order to ensure that no issue are present in the
merging procedure.
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INFN
Datasets used C
Dataset Events | o x B[pb] | [ Ldt[fb~ ]
DY JetsToLL_M-50_TuneZ2Star_8TeV 30459503 3503.71 8.693
DY1JetsTolLL_M-50_TuneZ2Star_8TeV 24 045 248 666.30 36.087
DY2JetsToLL_M-50_TuneZ2Star_8TeV 21852156 214.97 101.650
DY3JetsToLL_M-50_TuneZ2Star_8TeV 11015445 60.69 181.499
DY4JetsToLL_M-50_TuneZ2Star_8TeV 6402 827 27.36 233.982
DY JetsTolLL_PtZ-50To70_TuneZ2star_8TeV 4930773 111.41 44.259
DY JetsToLL_PtZ-50To70_TuneZ2star_8TeV _ext 16577089 105.71 156.823
DY JetsToLL_PtZ-70To100_TuneZ2star_8TeV 1413395 62.13 22.749
DY JetsToLL_PtZ-70To100_TuneZ2star_8TeV _ext 11764538 62.95 186.892
DY JetsToLL_PtZ-100_TuneZ2star_8TeV 2662137 40.50 65.730
DY JetsToLL_PtZ-100_TuneZ2star_8TeV_ext 12511326 39.08 320.185
DY JetsToLL_PtZ-180_TuneZ2star_8TeV 1555476 5.42 287.205
DY JetsToLL_HT-200To400.TuneZ2Star_8TeV 3789889 19.73 161.731
DY JetsToLL_HT-200To400_TuneZ2Star 8TeV_ext 3118888 19.73 133.096
DY JetsToLL_HT-400Tolnf_TuneZ2Star_8TeV 1703863 2.826 507.640
DY JetsToLL_HT-400Tolnf_TuneZ2Star_8TeV_ext 1023926 2.826 305.063
Stefano Lacaprara (INFN Padova) Hbb Padova 04/10/2013 3 /51



o
« A lhePartons
%) L L e L L B
c —e— ZInclusive 1
] B Z0jets
L|>J W Zljets
B Z2jets
o 2% ot : :
E X2Indf = 166.5/4, K-S =0.000 Data/MC = 1.006 4 0.001
= 15
E E
@ E
0O 05F E
0 0 1 2 3 4 5
IhePartons
Stefano Lacaprara (INFN Padova) Hbb

Padova 04/10/2013

4 /51



-~
g lhePtZ AN

%) T T T LA sy s e
c —— ZInclusive
] . B ZOjets
L|>J 10 W Zljets
B Z2jets
I Z3jets
Z4jets
[ ZPt50
[ zPt70
104 [ ZPt100
ZPt180
[ ZHT200
[ ZHT400
10°
10?
@) 2F . N T 3
2 1 5 E X?Indf = 96.5/48, K-S =0.000 Data/MC = 1.005 + 0.001 3
g 1k . venves eyt
0O 05F 3
0% -
0 50 100 150 200 250
IhePtZ

o [l = = ~
Stefano Lacaprara (INFN Padova) Hbb Padova 04/10/2013 5 /51



Y
>
()
T
_4

%) T T T T T T T T L B B S B B B
c —— ZInclusive
] 5 B Z0jets
L|>J 10 W Zljets
B Z2jets
I Z3jets
Z4jets
I zPtso
104 ZPt70
[0 ZPt100
ZPt180
[ ZHT200
I ZHT400
3 ] MC Stat
10
10
10
[SIT=
S 1sF X¥ndf =90.4/58, K-S =0.000 Data/MC & 1.006 + 0.001
0O 05F =
oE E
0 100 200 300 400 500 600
lheHT
Stefano Lacaprara (INFN Padova) Hbb

Padova 04/10/2013

6/51



A nPV

% L B o LA o e e e e e
€ 10°k ‘ ‘ ‘ T Zhetusive —
o E s B Z0jets E
Lﬁ = Bl Z1jets
T I Z2jets ]
Z3jets
10° Zdjets —
E [ zPts0 =
C [ zPt70 .
L ZPt100 .
103 | ZPt180
10°
10
1
g 1 é E XéIndf = 27.9/48, K-S =0.158 Data/MC = 1.006 + 0.001 E
E . 1é 4 . IR T SN 4 E
54 E "’#'?*‘\Ht
0O 05F E
ok 3
0 5 100 15 20 25 30 35 40 45 50

Stefano Lacaprara (INFN Padova)

Primary Vertices

Hbb

Padova 04/10/2013

7/51



v
I
_|

Events/12 GeV
=1

10?

LA T
—e— ZInclusive
Il ZOjets
B Zijets
B Z2jets
I Z3jets
Z4jets
[ ZPt50
ZPt70
[ ZPt100
ZPt180
[ ZHT200
[ ZHT400
[ MC stat

O 2 E X¥ndf =53.6/48, K-S =0.087 Data/MC & 1.006 + 0.001
% 15F
= 1; - .. . RR}
0O 05F
00 100 200 300 400 500
Stefano Lacaprara (INFN Padova) Hbb

Padova 04/10/2013

8 /51



LN L e B

—e— Zinclusive

Il ZOjets

B Zijets

B Z2jets

I Z3jets
Z4jets

[ zPts0

[ zPt70

[ ZPt100
ZPt180

[ ZHT200

[ ZHT400

[ MC stat

180

Events/4 GeV

lawivolotioolonivolotiadlot 4o lony

L

2
X?Indf = 382.0/48, K-S =i0.052 Da a/+nc 06 + 0.001

=
= o
TR

IO M\‘ ||
. L) *\1+TTT;T

Data/MC

o
w0

Lot

o
O Ty
N
o

40 60 80 100 120 140 160 180 200

#r [GeV]

Stefano Lacaprara (INFN Padova) Hbb Padova 04/10/2013 9 /51



" d

« A MEt sign

0 L e e L e
c —— ZInclusive
[} 5 B ZOjets
L|>J 10 W Zljets
B Z2jets
I Z3jets
10° Z4jets
[ ZPt50
10° . ZPt70
ZPt100
ZPt180
10° [ ZHT200
[ ZHT400
[ MC stat
o 2E 3
2 1 5 E X2Indf = 355.2/48, IﬁrS:OOB Data/MC = 1.006 + 0.001 3
3 vt T% N :
© E =
0O 05F t + H 3
o 3
0 1 2 3 4 6 7 8 9 10

Stefano Lacaprara (INFN Padova)

. Significance

Hbb

Padova 04/10/2013

10 / 51



Leptonl PFlso

0 L B e o e e S e o
c —— ZInclusive -
[ Il Z0jets -
L|>J W Zljets |
B Z2jets
10° [ Z3jets
Z4jets
[ ZPt50 -
[ zPt70 -
ZPt100 .
ZPt180
10* I ZHT200 —
[ ZHT400 3
10°
10?
(@) 2E 2 E|
2 1 5 E X?Indf = 26.6/48, K-S =0.902 Data/MC = 1.006 + 0.001 3
: :
0O 05F 3
0 E =
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14

Stefano Lacaprara (INFN Padova)

Leptonl Isolation

Hbb

Padova 04/10/2013

11 /51



z
-
z

e Leptonl eta (2

c — —e— ZInclusive -
% 45000 - Z0jets =
Lﬁ - Zljets =
40000 |— N Z2jets —

C [ Z3jets .

C Z4j; 4

35000 - o S =
30000 =
25000 — —
20000 = =
15000 — —
10000 —
5000 — —

(@) 2E - - T 3
E X?%ndf = 24.4/48, K-S =0.813 Data/MC = 1.006 + 0.001 =

= 15F 3
3 i E
© E 3
O 05F E
-3 2 -1 0 1 2 3
Leptonl n

m] = = E PENE
Stefano Lacaprara (INFN Padova) Hbb Padova 04/10/2013 12 /51

!
<



v

-

=

Events/4 GeV

Data/MC

Leptonl pt

B ‘ ‘ ‘ —— Zl‘nclusive‘
5| = B Z0jets
10 E B Zijets
- B Z2jets
- I Z3jets
* Z4jets
= - [ ZPt50
[ ZPt70
10° = ZPt100
E ZPt180
= N ZHT200
10° =
102 =
2F 2 3
1 5 E X?Indf = 56.3/48, K-S =0.032 Data/MC = 1.006 + 0.001 3
12 . T i
0.5F 3
0% -
0 20 40 60 80 100 120 140 160 180 200

Lepton p_ [GeV]

Stefano Lacaprara (INFN Padova) Hbb

Padova 04/10/2013

13 /51



VZ Lepton2 PFlso

%) L A e s s s s s s B B
c —e— ZInclusive 7
[} B ZOjets i
o . Zljets ]
N Z2jets
5 [ Z3jets |
10 Z4jets 3
B ZPt50 =
[ zPt70 —
ZPt100 1
ZPt180 B
[ ZHT200
10* .o J ZHT400 —
10°
10°
g 1 ;—2) E X?Indf =32.3/48, K-S=0.954 Data/MC = 1.006 £ 0.001 E|
g 1E 3
0O 05F 3
0 E =
0 0.02 0.04 0.06 0.08 0. 0.12 0.14

Stefano Lacaprara (INFN Padova)

Hbb

1
Lepton, Isolation

Padova 04/10/2013

14 / 51



z
-
z

e Lepton?2 eta (2

‘& 45000 — —e— ZInclusive —]
[ c Z0jets B
— Zljets -

L 40000 . Z2jets -
C I Z3jets -

35000 ; [0 Z4jets {
30000 =
25000 [ =
20000 - =
15000 - =
10000 - =
5000 3

o 2E - - T 3
E X?%ndf = 25.5/48, K-S =0.976 Data/MC = 1.006 + 0.001 =

= 15F 3
3 o N
© E 3
QO o05F E
-3 2 1 0 1 2 3
Lepton2 n

m] = = E PENE
Stefano Lacaprara (INFN Padova) Hbb Padova 04/10/2013 15 / 51

!
<



W
2)

o Lepton2 pt C

> e L L B e
[} - —e— ZInclusive -
o 5| Il ZOjets
< 10° E B Zljets
) E . Z2jets
E - I Z3jets
[} [ Z4jets
L|>J 10% = ~ I ZPt50
= - [ zPt70
E ZPt100 .
- ZPt180 m
5| W ZHT200 |
10 E I ZHT400 E
E [JMC stat =
10% -
10
@) 2F Z 3
2 1 5 E X?Indf = 73.1/48, K-S =0.117 Data/MC = 1.006 + 0.001 .3
E 1E . USRI TR S S ISSF SO B 1 + E
= E LRI L AR LR SR *f
O o5E L
0% -
0 20 40 60 80 100 120 140 160 180 200

Lepton, p_ [GeV]

Stefano Lacaprara (INFN Padova) Hbb Padova 04/10/2013 16 / 51



L e By
—e— ZInclusive
Il ZOjets
B Zijets
B Z2jets
I Z3jets
Z4jets
[ ZPt50
ZPt70
[ ZPt100
ZPt180
[ ZHT200
[ ZHT400
[ MC stat

Events

ST DRI AT SRR SN ARSI BN

X?Indf = 65.5/48, K-S =0.508 Data/MC = 1.006 # 0.001

=
= o
TR

Data/MC
o
(5,1

o

Shunuy
[N
N
w
IN
[
)
~

Stefano Lacaprara (INFN Padova) Hbb Padova 04/10/2013 17 / 51



2

Events

Data/MC

w7

Z dPhi

90000

80000

70000

60000

50000

40000

30000

20000

10000

T T

—e— Zinclusive

Il ZOjets

B Zijets

B Z2jets

I Z3jets
Z4jets

[ zPts0

[ zPt70

[ ZPt100
ZPt180

[ ZHT200

2 E X?Indf = 56.7/48, | K-S = 0.008 Data/MC = 1.006 + 0.001 E

15E 3
1k ws ooy g

0.5F E
oE E

0 0.5 1 15 2 25 3
A ¢|I
=} 5 = E E
Stefano Lacaprara (INFN Padova) Hbb Padova 04/10/2013 18 / 51



Z dR

3

100—

80—

60

40

20

120 B

—e— ZInclusive

Il ZOjets
B Zijets
N Z2jets
I Z3jets
Z4jets
[ ZPt50
[ zPt70
[ ZPt100
ZPt180
[ ZHT200
[ ZHT400
[ MC stat

O 2 E X?Indf = 47.6/48, K-S =0.018 Data/MC = 1.006 + 0.001 3
S 15F 3
8 1t o x? [&

© E ° '
§ o i
00 0.5 1 15 2 25 3 3.5 4 4.5 5
AR,

Stefano Lacaprara (INFN Padova) Hbb

Padova 04/10/2013

19 / 51



80000

T T
‘ —e— ZInclusive
Il ZOjets
B Zijets
B Z2jets
I Z3jets
Z4jets
[ zPts0
[ zPt70
[ ZPt100
ZPt180
[ ZHT200
[ ZHT400
[ MC stat

Stefano Lacaprara (INFN Padova)

o 2E - - T 3
2 1 5 E X?%ndf = 48.0/48, K-S =0.527 Data/MC = 1.006 + 0.002 3
3 “E E
© E 3
O 05F E
%3 2 -1 1 2 3

Zn

Hbb

Padova 04/10/2013

20 / 51



d
2)

?4:-. / mass C

LN L B e
—e— Zinclusive
Il ZOjets
B Zijets
B Z2jets
I Z3jets
Z4jets
[ zPts0
[ zPt70
[ ZPt100
ZPt180
[ ZHT200
[ ZHT400
[ MC stat

80

Events/0 GeV

X?Indf = 27.3/38, K-S=0554 Data/MC = 1.006 + 0.002

Data/MC

o

o
S

82 84 8 8 90 92 94 96 98
M, [GeV]

o 5 = = .
Stefano Lacaprara (INFN Padova) Hbb Padova 04/10/2013 21 /51




oV
&
=

90000

80000

Events/5 GeV

70000

—e— ZInclusive
Il ZOjets
B Zijets
B Z2jets
I Z3jets
Z4jets
[ zPts0
[ zPt70
[ ZPt100
ZPt180
[ ZHT200
[ ZHT400
[ MC stat

O 2 E X?ndf = 103.2/78, K-S =0.002 Data/MC = 1.005 # 0.001 3
= 15 E
E 15 COPMPR ENERET IO SN I T YO STE YO TORINE:
< E ovee » . LA "* T Vf?*?;
0O 05F 3
00 50 100 150 200 250 300 350 400
Zp,[GeV]
Stefano Lacaprara (INFN Padova) Hbb

Padova 04/10/2013

22 /51



I

Events

10*

10°

10°

10

Data/MC

nJets20

R R U
—e— ZInclusive

Il ZOjets
B Zijets
B Z2jets
I Z3jets
Z4jets
[ ZPt50
[ zPt70
ZPt100
ZPt180
[ ZHT200
[ ZHT400
[ MC stat

]

HH‘ | HHM | HHMJ

E|

2Indf = 1

.3/8, K-S

=0.022

Data/M

=1.005# 0.001

TITT T[T TTTT

IRTTEIRITL IRTAAAT:

Stefano Lacaprara (INFN Padova)

9 10

11

Number of Jets

Hbb

Padova 04/10/2013

23 /51



oy nBTaglets

Events

L S e o
—e— ZInclusive
Il ZOjets
Bl Z1jets
B Z2jets

Z3jets
Z4jets
[ zPts0
ZPt70
ZPt100
ZPt180
[ ZHT200
I ZHT400
[ MC stat

2Indf = 5.

418, K-S

1.000

Data/M

=1.006 % 0.001

Data/MC

[
TITT T[T TTTT

IRTTEIRITL IRTAAAT:

Stefano Lacaprara (INFN Padova)

6

5 7 8 9
Number of b-Tagged Jets

Hbb Padova 04/10/2013 24 / 51



" d

» A BJetl CSV

%) L B i B L e
€ 10° ‘ —— Zl‘nclusive‘
[} Il ZOjets
L|>J B Zijets
B Z2jets
I Z3jets
Z4jets
I ZPt50
. ZPt70
ZPt100
10* ZPt180
N ZHT200
I ZHT40(
10°
o 2F . E
2 1 5 E X?Indf = 30.2/48, K-S=0.351 Data/MC = 1.006 + 0.001 3
g 1f . . E
0O 05F 3
ok 3
0 01 02 03 04 05 06 07 08 09 1
Jet, CSV

Stefano Lacaprara (INFN Padova)

Hbb

Padova 04/10/2013

25 / 51



" d

» A BJetl CSVSL

%) LB B B L L L L L L R
c —— ZInclusive
[} Il ZOjets
L|>J 10° . Zljets
B Z2jets
I Z3jets
Z4jets
[ ZPts0
I ZPt70
11 zPt100
10*
10°
@) 2F 2 3
S 1sF XéIndf = 40.2/48, K-S =0.494 Data/MC = 1.006 + 0.001 E
g eeenned
0O 05F 3
oE E
0 01 02 03 04 05 06 07 08 09 1
Jet, CSV+SL

Stefano Lacaprara (INFN Padova)

Hbb

Padova 04/10/2013

26 / 51



BJetl CSVV1

%) 0 e e
€ 10° .o [ Zl‘nclusive‘
[ & Bt I ZOjets
Lﬁ Bl Z1jets
10 et
10°
10
10
1
10
102
o % : E
S 1sE XéIndf = 40.1/48, K-S =0.214 Data/MC = 1.006 + 0.001 E
T LR verrnnend
© ol E
0O 05F E
oE E
0 01 02 03 04 05 06 07 08 0.9 1
Jet, CSV,,
Stefano Lacaprara (INFN Padova) Hbb

Padova 04/10/2013

27 / 51



30000

25000

20000

15000

10000

5000

T
—e— ZInclusive

X4ndf = 28.7/48,

-S=0.677

Data/MC

£1.006 + 0.001

Data/MC

Stefano Lacaprara (INFN Padova)

H
N
[
@
@
K
Sw

Hbb

Padova 04/10/2013

PANE
28 / 51



VZ BJetl etaGen

x10°
0 T T T T T L e e O e e e
c —— ZInclusive =
[} B ZOjets 3
L|>J 400 W Zljets —]
B Z2jets .
I Z3jets —
350 Z4jets =
[ zPts0 J
W zPt70 7
300 ZPt100 B
ZPt180 .
250 N ZHT200 -
[ ZHT400 7
[ MC stat .
200 —]
150 —
100 —
50 —
@) 2F 3
2 1 5 E X%ndf = 41.1/48, K-S =0.973 Data/MC = 1.006 + 0.001 3
T s i
O 05F 5
3 2 -1 1 2 3
Jetn

Stefano Lacaprara (INFN Padova)

Hbb

Padova 04/10/2013

29 / 51



Events/4 GeV

Data/MC

Stefano Lacaprara (INFN Padova)

Bletl pt

E ‘ ‘ —— Zl‘nclusive‘
] I ZOjets
B B Zljets
G I Z2jets
10 E o Z3jets
oy Z4jets
C I ZPt50
B [ ZPt70
[0 ZPt100
L ZPt180
10° E [ ZHT200
- I ZHT400
C I MC stat
10° =
10% =
2 - 3
1 5 E X?Indf = 38.8/48, K-S=0.776 Data/MC = 1.006 + 0.001 3
i . NP SRV
05F 3
0% E
0 20 40 60 80 100 120 140 160 180 200

Jetp, [GeV]

Hbb

Padova 04/10/2013

30 / 51



"

« A Bletl ptGen

> L e B
[0 —e— ZInclusive
o Il ZOjets
3 e
‘g 10° o Z3jets
[0 Z4jets
Lﬁ B ZPt50
[ ZPt70
1 ZPt100
10* ZPt180
W ZHT200
[ ZHT400
[7] MC Stat
10°
10?
o 2E S 3
2 1 5 E X?Indf = 44.8/48, K-S =0.696 Data/MC = 1.006 + 0.001 3
(E; 12 L3 . aien X i
0O 05F 3
o 3
0 20 40 60 80 100 120 140 160 180 200

Stefano Lacaprara (INFN Padova)

Jetp, [GeV]

Hbb

Padova 04/10/2013

31 /51



o
% WA BJet2 CSV
%) L B B B L R BB U IR
c —e— Zinclusive —
[} B ZOjets N
L|>J W Zljets 1
10° I Z2jets _|
I Z3jets =
Z4jets E
I ZPt50 ]
[ zPt70 -
ZPt100

10* ZPt180 =
[ ZHT200 =
[ ZHT400 1
[ MC stat n

10°

10?
@) 2F T T a 3
= X2Indf = 42.5/48, K-S =0.038 Data/MC = 1.006 + 0.001 3
= 15 E
g 1 s . deernstethatatate,
0O 05F 3
0% s
0 01 02 03 04 05 06 07 08 09 1
Jet, CSV

Stefano Lacaprara (INFN Padova)

Hbb

Padova 04/10/2013

32 /51



W
2)

» A BJet2 CSVSL C

%) L L B B
c —e— ZInclusive T
] B ZOjets u
L|>J . W Zljets
10 I Z2jets
I Z3jets
Z4jets .
[ ZPt50 a
[ zPt70
10* ZPt100
ZPt180
[ ZHT200
N ZHT400
10°
10°
10
g 1 é; X2Indf = 53.4/48, K-S =0.651 Data/MC = 1006+ 0.001 E
g 15 . etietanelt e ‘ué
0O 05F 3
oE 3
0 01 02 03 04 05 06 07

08 0.9 1
Jet, CSV+SL

Stefano Lacaprara (INFN Padova) Hbb Padova 04/10/2013 33 /51



i

=

Events

Data/MC

INFN
BJet2 CSVV1 C
L L B B B L L L IS B
—e— Zinclusive
Il ZOjets
10° B Zljets
B Z2jets
Z3jets
Z4jets
I zPtso
[ zPt70
2F 3
E X?Indf = 44.9/48, K-S =0.035 Data/MC = 1,006+ 0.001 E
15E 3
k. . o . Y LI AT
15 ¢ ' E
0.5E E
OO 01 02 03 04 05 06 07 08 0.9 1
Jet, CSV,,

Stefano Lacaprara (INFN Padova) Hbb Padova 04/10/2013 34 /51



W
5

» A BJet2 eta

e - —e— ZInclusive -
% 45000 [— Z0jets =
L|>J E Zijets -
40000 — . Z2jets =

- I Z3jets .

- [ Zajets .

35000 — —
30000 =
25000 — —
20000 — —
15000 [— —
10000 - =
5000 — —

o 2E - - T 3
E X?%ndf = 45.4/48, K-S =0.992 Data/MC = 1.006 + 0.001 =

= 15F 3
E E 3
© E 3
O 05F 3
-3 2 -1 0 1 2 3

<

[0)

—
N
>

=] 5 = E DAC
Stefano Lacaprara (INFN Padova) Hbb Padova 04/10/2013 35 /51



» A BJet2 etaGen

x10°

500

Events

400

300

T T
‘ —e— ZInclusive
Il ZOjets N
B Zijets
B Z2jets N
I Z3jets
Z4jets
[ zPts0
[ zPt70
ZPt100
ZPt180
[ ZHT200
I ZHT400
[ MC stat

+ X%ndf = 78.2/48,

-$=0.119

Data/MC

£1.005+ 0.001

Data/MC

vt divn

Stefano Lacaprara (INFN Padova)

,_‘
N
I
@

o
5

= w

Hbb

Padova 04/10/2013

36 / 51



g BJet2 pt

> L B L B B B B L IR B
[0 —e— ZInclusive
o [ Il ZOjets
<t * B Zijets
E 105 | -ZZJ:EIS
c E [ Z3jets
[0 - Z4jets
Lﬁ E I ZPt50
B [ ZPt70
B [0 ZPt100
ZPt180
10* E [ ZHT200
C [ ZHT400
C [ MC stat
10° =
10? =
o 2E S 3
S 1sF XéIndf = 48.8/48, K-S =0.779 Data/MC = 1.006 + 0.001 E
(E\; 1 . . e
0O 05F 3
oE E
0 20 40 60 80 100 120 140 160 180 200
Jet, p, [GeV]

Stefano Lacaprara (INFN Padova)

Hbb

Padova 04/10/2013

37 /51



"

% A Blet?2 ptGen

> L e B L B L B L BN B
[0 —e— ZInclusive
o Bl ZOjets
<t B Zijets
D B Z2jets
£ 10 o Z3jets
[} Z4jets
o [ ZPt50
[ zPt70
[ ZPt100
ZPt180
10t [ ZHT200
I ZHT400
10°
10?
O 2 E X?Indf = 53.3/48, K-S =0.233 Data/MC = 1.005 + 0.001 3
= 15F 3
(E; 1;‘ .0t e tainge et .0;
0O 05F E
oE E
0 20 40 60 80 100 120 140 160 180 200
Jet, p, [GeV]
Stefano Lacaprara (INFN Padova) Hbb

Padova 04/10/2013

38 / 51



» A h dEta C

x10°

L B B L B
—e— ZInclusive —
Il ZOjets |
B Zijets
B Z2jets
I Z3jets T

Z4jets —
[ zPts0 u
ZPt70
[ ZPt100

ZPt180
[ ZHT200 ]
I ZHT400 —
[ MC stat u

Events

X?Indf = 16.4/48, K-S £0.403 Data/MC = 1.006 # 0.001

Data/MC
=
[l

o
w0

o

Shunuy
[N
N
w
IN
[
)
~

o = = =
Stefano Lacaprara (INFN Padova) Hbb Padova 04/10/2013 39 /51




" d

« A h dPhi

50000 —

Events

T T
—e— ZInclusive

Z0jets
Zljets
B Z2jets
I Z3jets
[0 Zdjets

o 2E - - ™ E
2 1 5 E X?Indf = 48.6/48, | K-S = 0.000 Data/MC = 1.006 + 0.0G1 3
I E E
S 1E E
O 05F 3
oF 3

0 0.5 1 15 2 25 3

Stefano Lacaprara (INFN Padova)

Hbb

Padova 04/10/2013

PANE
40 / 51



oV
[
1 o
{ =™

Events

70000

60000

50000

40000

30000

20000

10000

LRI e
—e— Zinclusive
Il ZOjets
B Zijets
B Z2jets
I Z3jets
Z4jets
[ zPts0
[ zPt70
[ ZPt100
ZPt180
[ ZHT200
[ ZHT400
[ MC stat

O 2 E X?Indf = 23.5/48, K-S =0.046 Data/MC = 1.006 + 0.001 3
= 15F 3
s E
© E ] 3
0O 05F 3
00 0.5 1 15 2 25 3 35 4 4.5 5

ARy,

Stefano Lacaprara (INFN Padova)

Hbb

Padova 04/10/2013

41 /51



T T
‘ —e— ZInclusive
Il ZOjets
B Zijets
B Z2jets
I Z3jets
[0 Zdjets
I zPtso
[ zPt70

o 2F 3
2 1 5 E X?%ndf = 42.9/48, K-S =0.329 Data/MC = 1.006 + 0.002 3
3 TEoLL. E
© E 3
O 05F E
-3 -2 -1 1 2 3

r]bb

Stefano Lacaprara (INFN Padova)

Hbb

Padova 04/10/2013

PANE
42 /51



3
>1eoxlqu‘uuuuuuHHHH‘HH“H
[0 * —e— ZInclusive 1
(O] C B ZOjets ]
o 140 — [ ] leets —
— - B Z2jets —
E - o Z3jets —
c L Z4jets ]
[ 1201 . ZPt50 i
] = [ zPt70 —

o [ ZPt100 B
100 - ZPt180 ]
C W ZHT200 m
- [ ZHT400 B
80— [IMC Stat —
sof- =
40/~ =
20(— -
@) 2F P - 3
2 1 5 E X?Indf = 86.4/38, K-S =1.000 Data/MC = 1.006 # 0.001 3
3 k. . . E
kS 1 B
0O 05F 3
o 3

0 50 100 150 200 250 300 350 400

Stefano Lacaprara (INFN Padova)

M,, [GeV]

Hbb

Padova 04/10/2013

43 /51



> i

50000

40000

30000

20000

L B e
—e— Zinclusive
Il ZOjets
B Zijets
B Z2jets
I Z3jets
Z4jets
[ zPts0
[ zPt70
[ ZPt100
ZPt180
[ ZHT200
[ ZHT400
[ MC stat

O 2 e " - 3

2 1 5 E X?Indf = 67.4/48, K-S =0.023 Data/MC = 1.006 + 0.001 3

? .k . - E

c‘E 1 i - ey

Q 05f E
O ~"20 20 60 80 100 120 140

Stefano Lacaprara (INFN Padova)

160 T180 200
p., [GeV]

[m] = = = v .
Hbb Padova 04/10/2013 44 / 51




A dEta

—e— ZInclusive

Il ZOjets
B Zijets
B Z2jets
I Z3jets
Z4jets
[ zPts0
[ zPt70
[ ZPt100
ZPt180

I ZHT200
[ ZHT400

[ MC stat

O 2 E X?Indf = 35.0/48, K-S =0.334 Data/MC = 1.006 # 0.001 3
= 15F 3
0O 05F 3
oE E
0 1 2 3 5 6 7 8

An
(I(bb)

Stefano Lacaprara (INFN Padova) Hbb

Padova 04/10/2013

45 / 51



"

2

Events

Data/MC

Stefano Lacaprara (INFN Padova)

A dPhi

x10°
180 —— ZInclusive
: Il ZOjets
- B Zijets
160 — I Z2jets
- I Z3jets
r Z4jets
1401 [ ZPt50
C [ ZPt70
120— [ ZPt100
C ZPt180
C N ZHT200
100(— I ZHT400
C [JMC stat
80
60—
40—
20f—
2F 3
= X?Indf = 36.2/48, | K-S = 0.002 Data/MC = 1.006 + 0.001 3
15F E
1E . 2
0.5F E
o 3
0 0.5 1 15 2 25 3

Ad

(IN(bb)

Hbb Padova 04/10/2013 46 / 51



A dR C

v

Events 'u
z
3

Data/MC

x10°
140 ? ‘ ‘ — Zl‘nclusive‘
L B ZOjets
L B Zijets
120— ] . Z2jets
~ I Z3jets
r Z4jets
B [ ZPt50
100 C . ZPt70
L [0 ZPt100
L ZPt180
80— [ ZHT200
o [ ZHT400
B [ MC stat
60—
40[—
20—
2 E X?Indf = 40.7/48, K-S =0.622 Data/MC = 1.006 + 0.002 3
15E 3
Lerweses . E
0.5F 3
0% :
0 0.5 1 15 2 25 3 3.5 4 4.5 5
A R(II)(bl:v)

Stefano Lacaprara (INFN Padova) Hbb Padova 04/10/2013 47 / 51



Events
N
a
<)

200

150

T T
‘ —e— ZInclusive
Il ZOjets
B Zijets
B Z2jets
I Z3jets
Z4jets
[ ZPt50
ZPt70
[ ZPt100
ZPt180
[ ZHT200
[ ZHT400
[ MC stat

Data/MC

X4ndf = 34.9/48,

-S=0.603

Data/MC

£1.006 + 0.002

Stefano Lacaprara (INFN Padova)

Hbb Padova 04/10/2013 48 / 51



d

v

o

% =4 A mass C

%SOOOOHHHHHHHHHHHH“H“;‘Zl‘ngllﬁ‘i\‘le“u:

(U] Bl ZOjets —

[=] B Zljets 7

— B Z2jets 1

E 70000 — —

g Zdjets .

[ ZPt50 -

Lﬁ 60000 [ zPt70 .

[ ZPt100 m

ZPt180 -

50000 [ ZHT200 -

I ZHT400 m

40000 [ MC stat .

30000

20000

10000

X%Indf = 37.6/48,

.507

Dal

1a/MC = 1.

06 + 0.002

Data/MC

Stefano Lacaprara (INFN Padova)

900 150 200 250 300 350 400 450 500 550 600

My, [Ge

o = = = DA
Hbb Padova 04/10/2013 49 / 51



300 T
—e— ZInclusive
Il ZOjets
B Zijets
B Z2jets
I Z3jets
Z4jets
[ zPts0
[ zPt70
ZPt100
ZPt180
[ ZHT200
I ZHT400
[ MC stat

Events/8 GeV

e dsaabiaaenladeeidoneiy

X?Indf = 68.9/48, K-S £0.018 Data/MC = 1.006 # 0.001

=
= o
T

. o oy b
LA AL ARREFRFRE

Data/MC

L L
A

o
w0

NI IRTe ITAT1 AT

o
O rrrprm
3
S
=
o
S
=
I3
o
N
=}
S

250 300 350 400
Py, [GeV]

Stefano Lacaprara (INFN Padova) Hbb Padova 04/10/2013 50 / 51



,.4
=

2
« = A ptBalance
x10°
%) R L B L B B IS I I I
c —e— ZInclusive
] B B ZOjets 1
L|>J 100 — B Zijets —
= B Z2jets —
- I Z3jets -
. Z4jets -
- I ZPt50 ]
80 L [ zPt70 n
[ ZPt100
B ZPt180 N
B [ ZHT200
60— I ZHT400 —
[ MC stat
40
20
O 2 E X?Indf = 45.7/48, K-S =0.305 Data/MC = 1.006 + 0.001 3
% 15E 3
= . . voivensH
kS ¥ 3
0O 05F 3
E)0.5 -04 -03 -02 -01 O 01 o 0.5

2 _03 04 O
Zh p,_balance

Stefano Lacaprara (INFN Padova) Hbb Padova 04/10/2013 51 /51



	Intro
	Generator level variables
	Event variables
	Leptons
	Z
	Jets
	h
	A

