Statistical analysis of
nu_tau CC and nu NC

using detector response information

Vasilisa Guliaeva
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Neutral current and CC (tau leptonic decay):
Hadrons initiated by W or Z0 have a same energy.
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Importance of parameters

LightGBM Feature Importance (Split)

energy 750
edep (i=1) =233
edep (i=2) 200
edep (i=0) =142
edep (i=3) —135
edep (i=4) 98
edep (i=5) 68
edep_(i=6) 64
,, ratio_cog_edep_(i=2) 62
C ratio_cog_edep_(i=3) - 60
© edep (i=7) F==—==58
" ratio_cog edep (i=1) F=—==56
ratio_cog_edep (i=15) F==——==52
edep (i=8) +=——==47
ratio_cog_edep (i=4) =——==47
edep (i=15) +=—==45
ratio_cog_edep (i=7) =42

edep (i=9) +==40
edep (i=10) =35
ratio_cog_edep (i=5) +==34

0 100 200 300 400 500 600 700 800
Feature importance



Frequency

Frequency

sqrt(cogX”~2 + cogY~2) / edep (i=0)

10° 4

B nu_tau_NC - ratio_cog_edep (i=0)
I nu_tau_CC - ratio_cog_edep (i=0)

0 2 - 6 8 10
Ratio sqrt(cogX™2 + cogY”™2) / edep (i=0)

sqrt(cogX”~2 + cogY~2) / edep (i=1)

10° 4 . _
; B nu_tau_NC - ratio_cog_edep (i=1)

I nu_tau_CC - ratio_cog_edep (i=1)

0 2 - 6 8 10
Ratio sqrt(cogX”™2 + cogY”™2) / edep (i=1)

sqrt(stdx”~2 + stdy”~2) / edep (i=0)

10° 3

10* 3

=

o
w
1

Frequency

[

o
~
1

10! 4

107 5

B nu_tau_NC - ratio_stdx_edep (i=0)
[0 nu_tau_CC - ratio_stdx_edep (i=0)

2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”™2) / edep (i=0)

sqrt(stdx”~2 + stdy~2) / edep (i=1)

10° 1

10* 5

=

o
w
1

Frequency

[

o
~
1

10! 5

107 5

B nu_tau_NC - ratio_stdx_edep (i=1)
I nu_tau_CC - ratio_stdx_edep (i=1)

2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”2) / edep (i=1)

sqrt(stdx”~2 + stdy”~2) / energy (i=0)

10% -

Frequency
[
o
w

=

o
~
]

10* -

BN nu_tau_NC - ratio_stdx_energy (i=0)
0 nu_tau_CC - ratio_stdx_energy (i=0)

2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”™2) / energy (i=0)

sqrt(stdx”~2 + stdy~2) / energy (i=1)

10% 4

=

o
w
1

Frequency

=

o
~
1

101 A

B nu_tau_NC - ratio_stdx_energy (i=1)
[ nu_tau_CC - ratio_stdx_energy (i=1)

2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”™2) / energy (i=1)

sqrt(cogX”~2 + cogY~2) / energy (i=0)

10° -

10* 3

=

o
W
1

Frequency

[

o
~
1

10!

109 5

B nu_tau_NC - ratio_cog_energy (i=0)
0 nu_tau_CC - ratio_cog_energy (i=0)

2 - 6 8 10
Ratio sqrt(cogX”™2 + cogY”™2) / energy (i=0)

sqrt(cogX”~2 + cogY~2) / energy (i=1)

Frequency

104 4

=

o
w
1

Frequency

=

o
N
1

10! 4

109 4

B nu_tau_NC - ratio_cog_energy (i=1)
I nu_tau_CC - ratio_cog_energy (i=1)

2 - 6 8 10
Ratio sqrt(cogX”™2 + cogY”™2) / energy (i=1)

Frequency

edep (i=0)

7000 A

6000 A

&
3

2000 A

1000 -

B nu_tau_NC - edep (i=0)
0 nu_tau_CC - edep (1=0)

600 800 1000 1200
edep (i=0)

edep (i=1)

12000 ~

10000 -

8000 A

(o)}
o
o
o
1

4000 A

2000 A

BN nu_tau_NC - edep (i=1)
I nu_tau_CC - edep (1=1)

1000 1500 2000
edep (i=1)



Frequency

Frequency

sqrt(cogX”~2 + cogY”2) / edep (i=2)

10° 4

B nu_tau_NC - ratio_cog_edep (i=2)
I nu_tau_CC - ratio_cog_edep (i=2)

0 2 - 6 8 10
Ratio sqrt(cogX”™2 + cogY”™2) / edep (i=2)

sqrt(cogX”~2 + cogY”2) / edep (i=3)

10° 1
] B nu_tau_NC - ratio_cog_edep (i=3)

I nu_tau_CC - ratio_cog_edep (i=3)

0 2 - 6 8 10
Ratio sqrt(cogX”™2 + cogY”™2) / edep (i=3)

Frequency

Frequency

sqrt(stdx”~2 + stdy~2) / edep (i=2)

10* 5

=

o
w
1

=

o
8]
!

10! 5

107 5

BN nu_tau_NC - ratio_stdx_edep (i=2)
I nu_tau_CC - ratio_stdx_edep (i=2)

2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”2) / edep (i=2)

sqrt(stdx”~2 + stdy~2) / edep (i=3)

10* 5

=

o
w
1

[

o
~
1

10!

107 5

B nu_tau_NC - ratio_stdx_edep (i=3)
W nu_tau_CC - ratio_stdx_edep (i=3)

2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”2) / edep (i=3)

Frequency

Frequency

104 4

=

o
w
1

[

o
~
1

10! 4

10% 1

=

o
w
1

=

o
~
1

10! 4

sqrt(stdx”~2 + stdy~2) / energy (i=2)

B nu_tau_NC - ratio_stdx_energy (i=2)
[ nu_tau_CC - ratio_stdx_energy (i=2)

0 2 4 6 8 10

Ratio sqrt(stdx”™2 + stdy”™2) / energy (i=2)

sqrt(stdx”~2 + stdy~2) / energy (i=3)

B nu_tau_NC - ratio_stdx_energy (i=3)
[ nu_tau_CC - ratio_stdx_energy (i=3)

0 2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”™2) / energy (i=3)

Frequency

Frequency

sqrt(cogX”~2 + cogY~2) / energy (i=2)

B nu_tau_NC - ratio_cog_energy (i=2)
I nu_tau_CC - ratio_cog_energy (i=2)

2 - 6 8 10
Ratio sqrt(cogX”™2 + cogY”™2) / energy (i=2)

sqrt(cogX”~2 + cogY~2) / energy (i=3)

B nu_tau_NC - ratio_cog_energy (i=3)
I nu_tau_CC - ratio_cog_energy (i=3)

2 - 6 8 10
Ratio sqrt(cogX™2 + cogY”™2) / energy (i=3)

Frequency

Frequency

edep (i=2)

12000 A

10000 -

8000 A

(o))

o

o

o
1

4000 A

2000 A

B nu_tau_NC - edep (i=2)
0 nu_tau_CC - edep (1=2)

1000
edep (i=2)
edep (i=3)

1500 2000

14000 -

12000 A

10000 A

(o2}

o

o

o
1

6000 A

4000 -

B nu_tau_NC - edep (i=3)
0 nu_tau_CC - edep (1=3)

750 1000 1250 1500 1750

edep (i=3)




Frequency

Frequency

sqrt(cogX”™~2 + cogY”2) / edep (i=4) sqrt(stdx”~2 + stdy~2) / edep (i=4) sqrt(stdx”~2 + stdy”~2) / energy (i=4) sqrt(cogX”~2 + cogY~2) / energy (i=4) edep (i=4)

B nu_tau_NC - ratio_cog_edep (i=4) : B nu_tau_NC - ratio_stdx_edep (i=4) ; B nu_tau_NC - ratio_stdx_energy (i=4) : B nu_tau_NC - ratio_cog_energy (i=4) 20000 - B nu_tau_NC - edep (i=4)
I nu_tau_CC - ratio_cog_edep (i=4) ! I nu_tau_CC - ratio_stdx_edep (i=4) . [ nu_tau_CC - ratio_stdx_energy (i=4) I nu_tau_CC - ratio_cog_energy (i=4) I nu_tau_CC - edep (i1=4)
107 +
104 : 104 - 17500 -
15000 -
107 5 103 -
> >, 10° 1 5 3 - 12500 -
(o) (o) o) |9
(= = c c
<)) 5] 5] Q
s s S S 10000 -
M) i M) () M)
£ 107 £ E E
104 S
] 7500 -
102 1
101 1 5000 A
] 10% 5
' 2500 -
10° 1 107 -
: h 0 - T T T T T
0 2 - 6 8 10 0 2 - 6 8 10 0 2 - 6 8 10 0 2 - 6 8 10 0 250 500 750 1000 1250 1500 1750
Ratio sqrt(cogX”™2 + cogY”™2) / edep (i=4) Ratio sqrt(stdx”™2 + stdy”2) / edep (i=4) Ratio sqrt(stdx”™2 + stdy”™2) / energy (i=4) Ratio sqrt(cogX™2 + cogY”™2) / energy (i=4) edep (i=4)
sqrt(cogX”™~2 + cogY~2) / edep (i=5) sqrt(stdx”~2 + stdy~2) / edep (i=5) sqrt(stdx”~2 + stdy”~2) / energy (i=5) sqrt(cogX”~2 + cogY~2) / energy (i=5) edep (i=5)
B nu_tau_NC - ratio_cog_edep (i=5) B nu_tau_NC - ratio_stdx_edep (i=5) ; B nu_tau_NC - ratio_stdx_energy (i=5) BN nu_tau_NC - ratio_cog_energy (i=5) B nu_tau_NC - edep (i=5)
I nu_tau_CC - ratio_cog_edep (i=5) i I nu_tau_CC - ratio_stdx_edep (i=5) . [ nu_tau_CC - ratio_stdx_energy (i=5) 1 I nu_tau_CC - ratio_cog_energy (i=5) I nu_tau_CC - edep (i=5)
104 3 1077
] 20000 A
103 -
- - 103 . - - 15000 4
(o) (o) o) |9
(= = c c
<)) 5] 5] Q
- - =3 =)
o 102 - ] o o
= = = = 10000 -
102 -
101 -
; 5000 A
0
10 10! A . 0-
0 2 - 6 8 10 0 2 - 6 8 10 0 2 - 6 8 10 0 2 - 6 8 10 0 250 500 750 1000 1250 1500

Ratio sqrt(cogX”™2 + cogY”™2) / edep (i=5) Ratio sqrt(stdx”™2 + stdy”2) / edep (i=5) Ratio sqrt(stdx”™2 + stdy”™2) / energy (i=5) Ratio sqrt(cogX™2 + cogY”™2) / energy (i=5) edep (i=5)



sqrt(cogX”™~2 + cogY~2) / edep (i=6) sqrt(stdx”~2 + stdy~2) / edep (i=6) sqrt(stdx”~2 + stdy~2) / energy (i=6) sqrt(cogX”~2 + cogY~2) / energy (i=6) edep (i=6)
B nu_tau_NC - ratio_cog_edep (i=6) B nu_tau_NC - ratio_stdx_edep (i=6) B nu_tau_NC - ratio_stdx_energy (i=6) B nu_tau_NC - ratio_cog_energy (i=6) 25000 ~ B nu_tau_NC - edep (i=6)
I nu_tau_CC - ratio_cog_edep (i=6) [ nu_tau_CC - ratio_stdx_edep (i=6) 104 [ nu_tau_CC - ratio_stdx_energy (i=6) I nu_tau_CC - ratio_cog_energy (i=6) I nu_tau_CC - edep (i1=6)
104 4 10* E 5 10 -
: : 20000 -
103 E 103 E 103 .
> > > 103 - > > 15000 A
o) (o) (o) o) |9
c (= = c c
5] <)) 5] 5] Q
=5 > - =3 =)
& 102 o o o o
& 107 3 & 102 - & £ 192 - &
10000 -
102 4
10? 5 ]
3 10! 101 1 5000
109 5
. 0 - T T T T
2 - 6 8 10 2 - 6 8 10 2 - 6 8 10 2 - 6 8 10 600 800 1000 1200
Ratio sqrt(cogX”™2 + cogY”™2) / edep (i=6) Ratio sqrt(stdx”™2 + stdy”2) / edep (i=6) Ratio sqrt(stdx”™2 + stdy”™2) / energy (i=6) Ratio sqrt(cogX”™2 + cogY”™2) / energy (i=6) edep (i=6)
sqrt(cogX”™~2 + cogY"2) / edep (i=7) sqrt(stdx”~2 + stdy~2) / edep (i=7) sqrt(stdx”~2 + stdy~2) / energy (i=7) sqrt(cogX”~2 + cogY~2) / energy (i=7) edep (i=7)
B nu_tau_NC - ratio_cog_edep (i=7) B nu_tau_NC - ratio_stdx_edep (i=7) B nu_tau_NC - ratio_stdx_energy (i=7) BN nu_tau_NC - ratio_cog_energy (i=7) B nu_tau_NC - edep (i=7)
I nu_tau_CC - ratio_cog_edep (i=7) [ nu_tau_CC - ratio_stdx_edep (i=7) . [ nu_tau_CC - ratio_stdx_energy (i=7) I nu_tau_CC - ratio_cog_energy (i=7) 25000 - I nu_tau_CC - edep (i1=7)
104 . 104 E 10 5
20000 A
103 E 103 i
> > 5, 10% 1 > >
e = = e c
o o o o o 15000 -
=5 > - =3 =)
o o o o o
& 102 - & & & &
102 - 10000 -
102 -
10! 5000 -
10? -
1]
10+ 1 0-

2 - 6 8 10
Ratio sqrt(cogX”™2 + cogY”™2) / edep (i=7)

2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”2) / edep (i=7)

2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”™2) / energy (i=7)

2 - 6 8 10
Ratio sqrt(cogX™2 + cogY”™2) / energy (i=7)

edep (i=7)

600 800

1000

1200




Frequency

Frequency

sqrt(cogX”™~2 + cogY"2) / edep (i=8)

B nu_tau_NC - ratio_cog_edep (i=8)
I nu_tau_CC - ratio_cog_edep (i=8)

2 - 6 8 10
Ratio sqrt(cogX”™2 + cogY”™2) / edep (i=8)

sqrt(cogX”™~2 + cogY~2) / edep (i=9)

B nu_tau_NC - ratio_cog_edep (i=9)
I nu_tau_CC - ratio_cog_edep (i=9)

2 - 6 8 10
Ratio sqrt(cogX”™2 + cogY”™2) / edep (i=9)

Frequency

Frequency

sqrt(stdx”~2 + stdy~2) / edep (i=8)

B nu_tau_NC - ratio_stdx_edep (i=8)
104 [ nu_tau_CC - ratio_stdx_edep (i=8)
103 -

102 -
10? 5
0 2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”2) / edep (i=8)
sqrt(stdx”~2 + stdy~2) / edep (i=9)

B nu_tau_NC - ratio_stdx_edep (i=9)
10° 4 [ nu_tau_CC - ratio_stdx_edep (i=9)
103 -

102

0 2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”2) / edep (i=9)

Frequency

Frequency

sqrt(stdx”~2 + stdy”~2) / energy (i=8)

B nu_tau_NC - ratio_stdx_energy (i=8)
[ nu_tau_CC - ratio_stdx_energy (i=8)

10* 4

=

o
w
1

107 1

10* 4

0 2 - 6 8 10
Ratio sqrt(stdx”~2 + stdy”™2) / energy (i=8)

sqrt(stdx”~2 + stdy~2) / energy (i=9)

B nu_tau_NC - ratio_stdx_energy (i=9)

104 - [ nu_tau_CC - ratio_stdx_energy (i=9)

103 4

=

o
™~
1

10!

0 2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”™2) / energy (i=9)

Frequency

Frequency

sqrt(cogX”~2 + cogY~2) / energy (i=8)

B nu_tau_NC - ratio_cog_energy (i=8)
I nu_tau_CC - ratio_cog_energy (i=8)
104 -
103 .
102 1
10? -
0 2 - 6 8 10
Ratio sqrt(cogX”™2 + cogY”™2) / energy (i=8)
sqrt(cogX”~2 + cogY~2) / energy (i=9)
B nu_tau_NC - ratio_cog_energy (i=9)
I nu_tau_CC - ratio_cog_energy (i=9)
104 1
103 .
102 ]
107 -

0 2 - 6 8 10
Ratio sqrt(cogX”™2 + cogY”™2) / energy (i=9)

Frequency

Frequency

edep (i=8)
30000
B nu_tau_NC - edep (i=8)
0 nu_tau_CC - edep (1=8)
25000 A
20000 A
15000 -
10000 -
5000 A
0 - ! 1 1
0 200 400 600 800 1000
edep (i=8)
edep (i=9)
B nu_tau_NC - edep (i=9)
30000 - W nu_tau_CC - edep (i=9)
25000 A
20000 A
15000 -
10000 -
5000 A
0 - 1 I 1 !
0 200 400 600 800 1000
edep (i=9)



Frequency

Frequency

104 1

=

o
w
1

102 4

10* 1

=

o
w
1

102 1

sqrt(cogX”~2 + cogY”2) / edep (i=10)

BN nu_tau_NC - ratio_cog_edep (i=10)
I nu_tau_CC - ratio_cog_edep (i=10)

0 2 - 6 8 10
Ratio sqrt(cogX”™2 + cogY”™2) / edep (i=10)

sqrt(cogX”~2 + cogY~2) / edep (i=11)

B nu_tau_NC - ratio_cog_edep (i=11)
[ nu_tau_CC - ratio_cog_edep (i=11)

0 2 - 6 8 10
Ratio sqrt(cogX”™2 + cogY”™2) / edep (i=11)

Frequency

Frequency

sqrt(stdx”~2 + stdy~2) / edep (i=10)

104

=

o
w
1

102 -

B nu_tau_NC - ratio_stdx_edep (i=10)
I nu_tau_CC - ratio_stdx_edep (i=10)

2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”2) / edep (i=10)

sqrt(stdx”~2 + stdy~2) / edep (i=11)

104 1

=

o
w
1

102 1

B nu_tau_NC - ratio_stdx_edep (i=11)
[ nu_tau_CC - ratio_stdx_edep (i=11)

2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”™2) / edep (i=11)

Frequency

Frequency

sqrt(stdx”~2 + stdy”~2) / energy (i=10)

10% 4

=

o
w
1

[

o
8]
1

10! 4

B nu_tau_NC - ratio_stdx_energy (i=10)
[ nu_tau_CC - ratio_stdx_energy (i=10)

2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”™2) / energy (i=10)

sqrt(stdx”~2 + stdy”2) / energy (i=11)

10% 4

BN nu_tau_NC - ratio_stdx_energy (i=11)
I nu_tau_CC - ratio_stdx_energy (i=11)

2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”2) / energy (i=11)

Frequency

Frequency

sqrt(cogX”~2 + cogY”2) / energy (i=10)

10* 1

=

o
w
|

107 1

B nu_tau_NC - ratio_cog_energy (i=10)
0 nu_tau_CC - ratio_cog_energy (i=10)

2 - 6 8 10
Ratio sqrt(cogX”™2 + cogY”™2) / energy (i=10)

sqrt(cogX”~2 + cogY”2) / energy (i=11)

10* 1

=

o
w
1

102 1

B nu_tau_NC - ratio_cog_energy (i=11)
[ nu_tau_CC - ratio_cog_energy (i=11)

2 - 6 8 10
Ratio sqrt(cogX”™2 + cogY”™2) / energy (i=11)

Frequency

Frequency

edep (i=10)

30000 -

25000 -

20000 -

15000 A

10000 A

5000 A

B nu_tau_NC - edep (i=10)
0 nu_tau_CC - edep (1=10)

0 200

400

600

edep (i=10)

edep (i=11)

1000

1200

35000 A

30000 A

25000 A

20000 A

15000 A

10000 ~

5000 -

B nu_tau_NC - edep (i=11)
0 nu_tau_CC - edep (1=11)

0 200

400
edep (i=11)

600

800

1000




Frequency

Frequency

sqrt(cogX”~2 + cogY~2) / edep (i=12)

B nu_tau_NC - ratio_cog_edep (i=12)
W nu_tau_CC - ratio_cog_edep (i=12)

10* 1

=

o
w
1

102 -

0 2 - 6 8 10
Ratio sqrt(cogX”™2 + cogY”™2) / edep (i=12)

sqrt(cogX”~2 + cogY~2) / edep (i=13)

B nu_tau_NC - ratio_cog_edep (i=13)
I nu_tau_CC - ratio_cog_edep (i=13)

104 1

=

o
[
1

102

0 2 - 6 8 10
Ratio sqrt(cogX™2 + cogY”™2) / edep (i=13)

sqrt(stdx”~2 + stdy~2) / edep (i=12)

10% |

=

o
w
1

Frequency

102 -

B nu_tau_NC - ratio_stdx_edep (i=12)
[ nu_tau_CC - ratio_stdx_edep (i=12)

2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”™2) / edep (i=12)

sqrt(stdx”~2 + stdy”2) / edep (i=13)

=

o
w
1

Frequency

102 A

B nu_tau_NC - ratio_stdx_edep (i=13)
I nu_tau_CC - ratio_stdx_edep (i=13)

2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”™2) / edep (i=13)

Frequency

Frequency

sqrt(stdx”~2 + stdy~2) / energy (i=12)

10% 4

=

o
w
1

[

o
~
1

10! 4

B nu_tau_NC - ratio_stdx_energy (i=12)
[ nu_tau_CC - ratio_stdx_energy (i=12)

2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”™2) / energy (i=12)

sqrt(stdx”~2 + stdy”~2) / energy (i=13)

107 5

[

o
]
1

=

o
™~
1

101 4

109 1

BN nu_tau_NC - ratio_stdx_energy (i=13)
[ nu_tau_CC - ratio_stdx_energy (i=13)

2 - 6 8 10
Ratio sqrt(stdx”™2 + stdy”™2) / energy (i=13)

sqrt(cogX”~2 + cogY”2) / energy (i=12)

104 -

Frequency
=
o
w

102 1

B nu_tau_NC - ratio_cog_energy (i=12)
I nu_tau_CC - ratio_cog_energy (i=12)

2 4 6 8 10

Ratio sqrt(cogX™2 + cogY”™2) / energy (i=12)

sqrt(cogX”~2 + cogY~2) / energy (i=13)

10% 1

=

o
[
1

Frequency

102 -

B nu_tau_NC - ratio_cog_energy (i=13)
[ nu_tau_CC - ratio_cog_energy (i=13)

2 - 6 8 10
Ratio sqrt(cogX”™2 + cogY”™2) / energy (i=13)

1000

edep (i=12)
40000 - BN nu_tau_NC - edep (i=12)
I nu_tau_CC - edep (1=12)
35000 A
30000 A
5. 25000 -
|9
c
-
= 20000 A
&
15000 -
10000 -
5000 A
0 - 1 |l 1 !
200 400 600 1000 1200
edep (i=12)
edep (i=13)
40000 - B nu_tau_NC - edep (i=13)
0 nu_tau_CC - edep (i=13)
35000 A
30000 A
25000 A
>
o)
c
-
> 20000 A
&
15000 -
10000 -
5000 A
0 = T T T
200 400 600 800
edep (i=13)



Frequency
[
o
w

102

Frequency
[
o
w

102 1

sqrt(cogX”~2 + cogY”2) / edep (i=14) sqrt(stdx”~2 + stdy”2) / edep (i=14) sqrt(stdx”~2 + stdy~2) / energy (i=14) sqrt(cogX”~2 + cogY”2) / energy (i=14) edep (i=14)

BN nu_tau_NC - ratio_cog_edep (i=14) ] B nu_tau_NC - ratio_stdx_edep (i=14) - B nu_tau_NC - ratio_stdx_energy (i=14) - B nu_tau_NC - ratio_cog_energy (i=14) 40000 ~ B nu_tau_NC - edep (i=14)
104 A I nu_tau_CC - ratio_cog_edep (i=14) ] I nu_tau_CC - ratio_stdx_edep (i=14) 104 E I nu_tau_CC - ratio_stdx_energy (i=14) 10° - I nu_tau_CC - ratio_cog_energy (i=14) W nu_tau_CC - edep (i=14)
‘ ' : 35000 -
3 30000
10°
25000 A
3‘ 103 - 5‘ k>; 103 1 5‘
c c c c
) ] 5] ]
g_ g. 102 - g. g- 20000 -
£ £ £ £
15000 A
1.
1073 1024 10000 -
5000 A
102 1
i 100 c
i 0 = Ll Ll Ll T
0 2 - 6 8 10 0 2 - 6 8 10 0 2 - 6 8 10 0 2 - 6 8 10 0 200 400 600 800 1000
Ratio sqrt(cogX”™2 + cogY”™2) / edep (i=14) Ratio sqrt(stdx”™2 + stdy”™2) / edep (i=14) Ratio sqrt(stdx”™2 + stdy”™2) / energy (i=14) Ratio sqrt(cogX”™2 + cogY”™2) / energy (i=14) edep (i=14)
sqrt(cogX”~2 + cogY~2) / edep (i=15) sqrt(stdx”~2 + stdy”2) / edep (i=15) sqrt(stdx”~2 + stdy~2) / energy (i=15) sqrt(cogX”~2 + cogY”2) / energy (i=15) edep (i=15)
104 1 B nu_tau_NC - ratio_cog_edep (i=15) I B nu_tau_NC - ratio_stdx_edep (i=15) - B nu_tau_NC - ratio_stdx_energy (i=15) B nu_tau_NC - ratio_cog_energy (i=15) 40000 A B nu_tau_NC - edep (i=15)
] [ nu_tau_CC - ratio_cog_edep (i=15) | [ nu_tau_CC - ratio_stdx_edep (i=15) 10 ’ [ nu_tau_CC - ratio_stdx_energy (i=15) 104 - I nu_tau_CC - ratio_cog_energy (i=15) I nu_tau_CC - edep (i=15)
35000 A
103 - 30000 -
25000 A
3 103 - 9 S 103 1 9
(= = c c
) 3] ] )
% ?', 102 - ng, q?.; 20000 -
& s & &
15000 -
1
10 102 - 10000 -
5000 A
102 - 10° 5
- 1 A 0- T T T T
0 2 - 6 8 10 0 2 - 6 8 10 0 2 - 6 8 10 0 2 - 6 8 10 0 200 400 600 800 1000

Ratio sqrt(cogX”™2 + cogY”™2) / edep (i=15) Ratio sqrt(stdx”™2 + stdy”™2) / edep (i=15) Ratio sqrt(stdx”™2 + stdy”™2) / energy (i=15) Ratio sqrt(cogX”™2 + cogY”™2) / energy (i=15) edep (i=15)



back up slides



