Number of Events

N
)

=
o

_ Pythia_ref
4/ Imu+ B Other

T Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

X
. [ ]
ﬁ?gl AL el

40 50
j4p_(GeV)



Number of Events

Pythia_ref

4/ Imu+ B Other

B 1 Z0j: 15%

B 1 Z0jj : 20%

} 1 Z0jjj : 25%
20 ] ZOjjjj : 25%
15 j
10- N

5 -- [
: Jﬂ—|—0i0—0—0—‘
n | [ 1 T 1 1 T

) o TeeTrrl o [N T
0 200 400 600 800

M(j3,]4) (GeV)



Number of Events

=
o

Pythia_ref
B Other

I

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

"l dhd

500 1000
M(u*,j1,3) (GeV)



Number of Events

e Pythia ref
B Other
L 170j:15%
[ 1 Z0jj: 20%
1 Z0jjj : 25%

] Z0jjjj : 25%

1
AQ(j2,j4) (radians)

2




Number of Events

=
o)
[ [ [ [ | [ [ [ [ | [ [ [ [ | [ [

g -

=
o

4j1mu+

Pythia_ref
B Other

+

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

| [ ]
| I

T
[T

| | | | |
500 1000
M(u*.j2,)3) (GeV)

1500



Number of Events

=
o

Pythia_ref
B Other

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

|y

N L]

. |
JEENInIEIINIn

|
[

| | | | |
500 1000 1500

M(p*,j1,)2,)3) (GeV)



Number of Events

=
o

il

L] ]

Pythia_ref
B Other
L 170j:15%
[ 1 Z0j:20%
1 Z0jjj : 25%
1 ZOjjjj : 25%

I L T T

| L]

" 500
M(u*,)3,]4) (GeV)



Number of Events

N
o

=
o1

=
o

4j1mu+

Pythia_ref
B Other

|
1

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

] |
! .t L
40 50
13 p, (Gev)



Number of Events

10

4j1mu+

e Pythia ref
B Other
L 170j:15%
L 1 Z0jj:20%
1 Z0jjj : 25%
1 ZOjjjj : 25%




Number of Events

10

4j1mu+

e Pythia ref
B Other
L 170j:15%
L 1 Z0jj:20%
1 Z0jjj : 25%
1 ZOjjjj : 25%




Number of Events

N
o

=
o1

=
o

4j1mu+

Pythia_ref
B Other

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

] Y

ul

II\ [ ]
T

200 400
M(j1,j3) (GeV)



Number of Events

=
o

e Pythia_ref
B Other

I Z0j : 15%
] Z0jj: 20%
] Z0jjj : 25%
] 20jjj : 25%

_._

2
A@(”,j1) (radians)




Number of Events

e Pythia_ref

4)1mu+ B Other
10~ [ Z0j : 15%
1 Z0jj : 20%
. 1 20jjj : 25%
I ] Z0jjj : 25%
5_




_ Pythia_ref
4)1mu+ B Other

o
[ [ [ | [ [ [ [ | [ [ [ [ |

Number of Events

] Z0j: 15%

[ 1 Z0jj: 20%
1 Z0jjj : 25%
] Z0jjjj : 25%

+

BINE -FLI+ LT | ]
1IN T 10 5 A11 T

[

' L 1l o al

200 300 400 500 600
sumPt (GeV)



Number of Events

Pythia_ref

4 1mu+ B Other
- I Z0j : 15%
20 ] L 1Z0j:20%
s ] ZOjjj : 25%
- T [ 1 Z0jjjj : 25%
15
10 I |
5:— [
: + L] |
B I |
O_| I=T|= |\ \ | | m | | m
0 500 1000

M(u*,J3) (GeV)



Number of Events

e Pythia_ref
B Other

] Z0j: 15%
| 7 Z0jj : 20%
1 Z0jjj : 25%

] Z0jjjj : 25%

U U

|||.|.l|..

3 4
AR()2,]3)



Number of Events

e Pythia_ref
B Other

T Z0j: 15%

[ 1 Z0jj: 20%
] Z0jjj : 25%
] Z0jjjj : 25%

un

0 2
U™ ¢ (radians)



Number of Events

=
o

il

il

|
1L

Pythia_ref

B Other
I Z0j : 15%
] Z0jj : 20%
] Z0jjj : 25%
] Z0jjj : 25%

T

X X

1] . I

0
200

400

L
600

800

M(1,]3,)4) (GeV)

1000



Number of Events

=
o

Pythia_ref
B Other

] Z0j: 15%

[ 1 Z0jj: 20%
1 Z0jjj : 25%
] Z0jjjj : 25%

%ﬁjj HER
| HEMEEInel

" 500 1000

M(j1,)2,]3,j4) (GeV)



Number of Events

e Pythia ref
B Other
L 170j:15%
[ 1 Z0j:20%
1 Z0jjj : 25%
1 ZOjjjj : 25%

o
|3 eta




Number of Events

e Pythia ref
B Other
L 170j:15%
L 1 Z0jj:20%
1 Z0jjj : 25%
1 ZOjjjj : 25%




Number of Events

e Pythia_ref
B Other

] Z0j: 15%
1 Z0jj : 20%
1 Z0jjj : 25%

) Z0jj : 25%
|

—— e

gl

2
A@(”,j2) (radians)

L
|



Number of Events

=
o

Pythia_ref
B Other

il

N

i

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

200

400
M(J1,)2,3)

B
600 800
(GeV)



Number of Events

10

4j1mu+

e Pythia_ref
B Other

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%




Number of Events

10

4j1mu+

e Pythia_ref
B Other

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%




Number of Events

e Pythia_ref

4 1mu+ B Other
10 ] Z0j: 15%
] Z0jj : 20%
- ] Z0jjj : 25%
] ] Z0jjjj : 25%
| _
5_
O | —‘ | .| |
0 10 20



Number of Events

10

4j1mu+

Hll gl |

e Pythia ref
B Other
] Z0j: 15%
[ 1 Z0jj: 20%
[ 1 Z0jj : 25%

|

1

] Z0jjjj : 25%
| -

—@—

.

u

0 10

20

clusteredObjectsRecoll p. (GeV)




Number of Events

4j1mu+

Pythia_ref
B Other

15

=
o

H. '5'

L

T Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

] ]
ﬂWj I

| | | |
500 1000

M(u*,j2,)4) (GeV)



Number of Events

e Pythia_ref

4 1mu+ B Other
] Z0j: 15%
- 1 Z0jj : 20%
i -- -- [ | 7| Z0jj - 25%
] Z0jjjj : 25%
— | |
4_
2_

% 05 1 o

planesAngle(XX - 4)) (GeV)

1.5




Number of Events

10

_ e Pythia_ref
4j1mu+ BN Other

— ] Z0j: 15%

1 Z0jj : 20%
- L1 Z0jjj : 25%
] Z0jjjj : 25%

A

AR(j1,j3)



Number of Events

=
o

Pythia_ref

B Other

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
L1 Z0jjj : 25%

1

__ )

Al |
10

M(j3) (GeV)

|
15



Number of Events

e Pythia_ref
B Other

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

|t

0 2
|3 ¢ (radians)



Number of Events

Pythia_ref

4)Imu+ B Other
o 20 : 15%
151 ] Z0j : 20%
i 1 20jjj : 25%
i ] Z0jjj : 25%
10—

-

I
—

—1

N

Imimimn

-

50

0 N
100 150

1P, (Gev)



Number of Events

15

=
o

Pythia_ref

4 Imu+ B Other
I Z0j: 15%
i [ Z0jj: 20%
i 1 Z0jjj : 25%
B (1 Z0jjj : 25%

L

AT [ S S G G

O TTT O T [T

500 1000

M(u*,J1,)2) (GeV)



Number of Events

=
o

Pythia_ref
B Other

]
e

T Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

U

|
[

i
500

| | |
1000

M(p*,j1,3,j4) (GeV)

1500



_ Pythia_ref
4/ Imu+ B Other

=
O1

Number of Events
H
[ [ [ [ | [ [ [ Io| [ [ [ [ | [ [

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

T
qu --||TTT|T

{
| IR A
500 1000 1500
M(u*,j2,j3,j4) (GeV)



Number of Events

10

Pythia_ref
B Other

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
| Z0jjj : 25%

—@—

lm!

j1o@(radians)




Number of Events

=
o

Pythia_ref
B Other

L @—

ul

] Z0j: 15%
[ 1 Z0jj: 20%
1 Z0jjj : 25%
] Z0jjjj : 25%

'L ] |
ol L O DL T
500 1000 1500

M(u*,11,)2,)3,)4) (GeV)




Number of Events

e Pythia_ref
B Other

] Z0j: 15%
1 Z0jj : 20%
1 Z0jjj : 25%

] Z0jjjj : 25%

[l

_._

1 2
A@(”,j4) (radians)



Number of Events

=
o

Pythia_ref
B Other

T Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%




_ Pythia_ref
4j1mu+ BN Other

=
O1

Number of Events
H
o

T Z0j: 15%

[ 1 Z0jj: 20%
] Z0jjj : 25%
] Z0jjjj : 25%

L I L A L
: + :

+

E
|—F—|
|—H—|
———@——
———@———




Number of Events

=
o

e Pythia_ref
B Other

T Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

10
minMass(j) (GeV)



Number of Events

e Pythia ref
B Other
L 170j:15%
[ 1 Z0j:20%
1 Z0jjj : 25%
1 ZOjjjj : 25%

UL

-2

11 eta



Number of Events

e Pythia_ref
B Other

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

U (L

-2

|1 detEta



Number of Events

e Pythia ref
B Other
L 170j:15%
[ 1 Z0j:20%
1 Z0jjj : 25%
1 ZOjjjj : 25%




Number of Events

4j1mu+

=
o1

=
o
— T T T 1 | T T 1 | T T 1 | T

T

I

Pythia_ref
B Other
] Z0j: 15%
[ 1 Z0jj: 20%
[ 1 Z0jjj : 25%
L ] Z0jjjj : 25%

M(j1,i2) (GeV)

*J |
] (T T 1] [
0 DL U T T T
0 200 400 600 800



Number of Events

10

_ o Pythia_ref
4)1mu+ B Other
— ] Z0j: 15%
[ 1 2Z0jj:20%
B [ ] ZOjjj : 25%
i lD Z0jjjj : 25%
| | |l
0 2 3

A@(”,j3) (radians)



Number of Events

e Pythia_ref
B Other

I Z0j : 15%
] Z0jj: 20%
] Z0jjj : 25%
] ZOjjjj : 25%




Number of Events

B Other

e Pythia_ref

T Z0j: 15%

[ 1 Z0jj: 20%
] Z0jjj : 25%
] Z0jjjj : 25%

LA

10 20
M(j2) (GeV)



Number of Events

30

N
)

=
o

Pythia_ref
B Other

T Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

I

11, T’=ﬂﬁ I_’_I |

400 600

M(j2,)4) (GeV)



Number of Events

=
o

a1 it

—e—o— = Le—

/

Pythia_ref
B Other
L 170j:15%
L 1 Z0jj:20%
1 Z0jjj : 25%
1 ZOjjjj : 25%

|

| L L L
50 100

i1p_(GeV)



Number of Events

10

4j1mu+

e Pythia ref
B Other
L 170j:15%
[ 1 Z0jj: 20%
1 Z0jjj : 25%
1 ZOjjjj : 25%

1

2

AQ(1,)2) (radians)




Number of Events

Pythia_ref

4ilmu+ B Other

_ I Z0j : 15%

i ] Z0jj : 20%
151 ] Z0jjj : 25%
i L | Z0Ojjjj : 25%

101~

o | T "
: F RRIIBEN N

! |“ ! | | J -_I_‘ I_‘ ' : |

o
o —

0.5 1
AMass(X)/M(X)(XX - 4j)



Number of Events

=
o

Pythia_ref
B Other

i

] Z0j: 15%

[ 1 Z0jj: 20%
1 Z0jjj : 25%
] Z0jjjj : 25%

200

] "
C HINDNEIEIRIERE
400 600 800

M(2,]3,]4) (GeV)




Number of Events

=
o

Pythia_ref
B Other

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

JUm
12

--|-- | | | |“| l

2 3
AQ(1,j4) (radians)



Number of Events

N
o

=
o

Pythia_ref
B Other

+

|
| |
| l|| ! |

T
e

] Z0j: 15%
1 Z0jj : 20%
1 Z0jjj : 25%

1 Z0jjjj : 25%

T
[ ] [ ]
| J.I J.I J’

IJ. IJ. | |

1l
50

100

150

AMass(X)(XX = 4)) (GeV)



Number of Events

e Pythia ref
B Other
L 170j:15%
L 1 Z0jj:20%
1 Z0jjj : 25%

] Z0jjjj : 25%

o | e

15 20 25
M(j1) (GeV)



Pythia_ref

4 1mu+ B Other

=
o

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

Number of Events

Lo 1 NI

|
40 60
J2p_(GeV)




Number of Events

Pythia_ref

41mu+ B Other
201 ] 20) : 15%
B 1 Z0jj : 20%
B [ 1 Z0jjj : 25%
- ] Z0jjjj : 25%
15— [T]
101~ o
Sl | -
1 SEa
: |11
| Ao

I
L1

o
)

il
200

ey
400 600 800
M(u*,j1) (GeV)



Number of Events

15

=
o

4j1mu+

Pythia_ref
B Other

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

N | |

-

[T 1]

T
1

400
M(j2,i3) (GeV)

| |
600



Number of Events

e Pythia ref
B Other
L 170j:15%
[ 1 Z0jj: 20%
1 Z0jjj : 25%
1 ZOjjjj : 25%

0

]2 @ (radians)




Number of Events

=
o

Pythia_ref
B Other

T Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%




Number of Events

e Pythia_re
B Other

] Z0j: 15%

f

] Z0jj : 20%
[ 1 Z0jjj : 25%

] Z0jjjj : 25%
|

I

| | |

1 2
AQ(j3,j4) (radians)




Number of Events

=
o

4j1mu+

e Pythia_ref
B Other

T Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

10 15

M(j4) (GeV)



Number of Events

|

1

e Pythia ref
B Other
L 170j:15%
[ 1 Z0jj: 20%
1 Z0jjj : 25%
1 ZOjjjj : 25%

iml

1

2 3

AQ(2,]3) (radians)




Number of Events

N
o

=
o1

=
o

4j1mu+

L

1
|

\T

|
J

|

—@—

|

Pythia_ref
B Other
L 170j:15%
L 1 Z0jj:20%
1 Z0jjj : 25%
1 ZOjjjj : 25%

L

11

I

RERE

500
M(1,2,)4) (GeV)

| | |
1000



_ Pythia_ref
4j1mu+ BN Other

N
o

=
o1

:

Number of Events
H
o

T Z0j: 15%

[ 1 Z0jj: 20%
] Z0jjj : 25%
] Z0jjjj : 25%

| ol ] [ ] T
T [ [T [T [T]

| | |
0 500 1000
M(u*,j2) (GeV)



Number of Events

4j1mu+

Pythia_ref
B Other

30

N
)

=
o

|

@ —

|

] Z0j: 15%
[ 1 Z0jj: 20%
1 Z0jjj : 25%
] Z0jjjj : 25%

|
RS nal s T N o =
200 400 600 800

M(1,)4) (GeV)



Number of Events

e Pythia ref
B Other
L 170j:15%
L 1 Z0jj:20%
1 Z0jjj : 25%

] 11l
i

] Z0jjjj : 25%
|

—@—

L

0

]4 ¢ (radians)




Number of Events

=
o

e Pythia ref
B Other
L 170j:15%
L 1 Z0jj:20%
1 Z0jjj : 25%
1 ZOjjjj : 25%




Number of Events

10

4j1mu+

e Pythia ref
B Other
L 170j:15%
[ 1 Z0j:20%
1 Z0jjj : 25%

) Z0jj : 25%

—@—




Number of Events

N
o

=
O1

=
o

4j1mu+

Pythia_ref
B Other

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

=

T I

M., . M

I
1

o

| | | |
500 1000
M(u*,j4) (GeV)



Number of Events

10

e Pythia_ref
B Other

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
) Z0jj : 25%

—@—




Number of Events

Pythia_ref

4 1mu+ B Other
- o Z0j: 15%
N [ 1 Z0jj: 20%
15— ] Z0jjj : 25%
i : — ] Z0jjjj : 25%
10~ 2s
o
_ [ [ [ [ [ 1 [ ] L T
i IR HHEE |
04.11|l Lo L il
2 4 6



Number of Events

15

=
o

4j1mu+

Pythia_ref
B Other

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

IR

il | |

T 11T ] | [
ST T

T
T

| |
500 1000 15
M(u",j1,j2,j4) (GeV)

L
00



Number of Events

=
o

4j1mu+

e Pythia_ref
B Other

T Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%




Number of Events

e Pythia_ref
B Other

] Z0j: 15%
1 Z0jj : 20%
1 Z0jjj : 25%

] Z0jjjj : 25%
|

1

1 2
A@(1,]3) (radians)



Number of Events

=
o

Pythia_ref
B Other

T Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

| | ]
A1

i

| | | | |
500 1000

M(u*,1,)4) (GeV)

|
15

00



Number of Events

4j1mu+

Pythia_ref
B Other

15

=
o

il

T

o

] Z0j: 15%
[ 1 Z0jj: 20%
1 Z0jjj : 25%
] Z0jjjj : 25%

il

C 1l
100

200 300
M(X)(XX = 4j) (GeV)



Number of Events

e Pythia_ref
B Other

o Z0j : 15%
] Z0jj : 20%
1 Z0jjj : 25%
] Z0jjjj : 25%

||

b
AR(1,)2)



Number of Events

60

40

20

e Pythia_ref
B Other

I Z0j : 15%
1 Z0jj : 20%
1 Z0jjj : 25%
1 Z0jjjj : 25%

uncl P (GeV)




