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Introduction

| have been looking at the 10-milliblock cosmic MC samples
 Each event is 32k TDC ticks, about 10 drifts
* Many cosmics in each event

Like to have each event include approximately one cosmic
* Looks like it is easy to define event boundaries with empty channels

 E.g.start a new event after N empty TDC bins
o Empty means no channel with |signal| above some threshold
o For real data, empty should include noise, bad channels and radiologicals

o N=100-1000
* For continuous data, new event may cross old event boundaries
Plots of channel vs. tick from cosmic samples show
 5-10 new events for each old event

* See following pages

D. Adams, BNL Raw and deconvoluted signal shapes DUNE 35t sim/reco November 4, 2015



Raw signals for full detector event 3901

?OOO _l ' ! r'._ T f -""\“_ )
I Z
J8oor . ;-1 7 Y,
’; l K // ‘-1 :—I -
1600F ' oo : £
[ !'_ { \' i
1400 — || _
1200F i 3
i | e
1000F 1 ; ~
800F | N -
600F g )
i ' ] i} -
i 4 .
200f 5 i ! ':-IF q
L - i
o [ | | | | I | | | I LL-._H"'I 1 I 1 | | 1 I 1 1 1 | I | | | | I 1
0 5000 10000 15000 20000 25000 30000
TDC tick

200 —

180

160

100 TDC ticks

140=

100
80

60

|ADC counts| /(16 channels)

40

20

D. Adams, BNL Raw and deconvoluted signal shapes DUNE 35t sim/reco November 4, 2015



Raw signals for full detector event 3902

TgOOO_— "-._; i '|. j’ N T Y " . L.
g I 1- .lt 1

800F - - ~ no : i
8 E '.', ] ? ; 1, i' % - l..
1600F - ; ! 'f' ! 1 I 1 \J

L s —
1400f / f | !

1200} b : { ! -y

5 SR [l \ !{"
1000} v 1
800F = : ;

[ a0 | \
600F . -H ) \
400} ' f" \:_E_ i . f
200F \,4r | A

0: - '.' [ 40 l{? ﬁ | T S 1..-1 ] ll'l 1 ﬂl"l I

0 5000 10000 15000 20000 25000 30000

TDC tick

200

)

180

160

140

100

80

60

40

|ADC counts| /(16 channels) /(100 TDC ticks

20

D. Adams, BNL Raw and deconvoluted signal shapes DUNE 35t sim/reco November 4, 2015



Raw signals for full detector event 3903

2000} 2N - T .
C N ' .
(4] L
geoof 7 \' . : y
1600F # h l : {f
i - '
1400F - '
1200F & : I f
i L |
1000¢F i
- ’
800 '
I 1
600F » 1
- R
400} VL N il
b h L P Vo
0:1 N F N |.| IAI [ T R N | SR .r",l':l 1 1 ITI I
0 5000 10000 15000 20000 25000 30000
TDC tick
D. Adams, BNL Raw and deconvoluted signal shapes DUNE 35t sim/reco

200 —

180

160

100 TDC ticks

140=

100
80

60

|ADC counts| /(16 channels)

40

20

November 4, 2015



Raw signals for full detector event 3904

2000F T S Vb ol T
4] i Y Fa
800} - 1 { = 1 g W
3% g A B G B
1600 i &y f. S R B
i .\i ' ) : ' s_'rl.
1400 - .
- ' wor
1200F ; |‘.. r i - ’ /
: 0 ' 1w
1000 ~ .Y
800} ; .
i d 1 H
600F r . ; F'I
i 1 ¥ %
a00f Wowoo '
i [ r "
AR
0: L1 1 1 | (I T S NN N R R N F 2 I IJ |i| il W ’I 1 | | [
0 5000 10000 15000 20000 25000 30000
TDC tick
D. Adams, BNL Raw and deconvoluted signal shapes DUNE 35t sim/reco

200

180

160

140

100

80

60

40

20

November 4, 2015

——

|ADC counts| /(16 channels) /(100 TDC ticks



Raw signals for full detector event 3905

& | T -
800F - 4
3800F B
- o3 .
1600} {3 i
1400f ' | -
1200F | | '

i L
1000F ¥ Y '
800F" ¢ r

! -4' =
600F, q !

i L . '
swof W1 . - ey

i . ' -
200F lf) ! % -~ Y ]

. R .

0- 1 | d | .l IFd 1l I fl 1 I lh | I | | | | -I.l 1 | I |

0 5000 10000 15000 20000 25000 30000

TDC tick

D. Adams, BNL

Raw and deconvoluted signal shapes

DUNE 35t sim/reco

200 —

180

160

100 TDC ticks

140=

100
80

60

|ADC counts| /(16 channels)

40

20

November 4, 2015

7



®000
C

©
&§800

1600}
1400}

12001

1000

800

600

400

200

0

Raw signals for full detector event 3906

{ Y
!

| L~
_—

P

{

Y i : '
R EE

~
N
.

s d

; !

]

ay  f

%

!
\

-

- , .
la | 1 | I | I I |

\

-

RN

0 5000

D. Adams, BNL

10000

15000

Raw and deconvoluted signal shapes

20000

DUNE 35t sim/reco

25000

30000
TDC tick

200

)

180

160

140

100

80

60

40

|ADC counts| /(16 channels) /(100 TDC ticks

20

November 4, 2015



Raw signals for full detector event 3907

‘@000 : - : :
U f ,
Jsoof | . /
1600f . f ;
i l v .a
1400 i
1200f 1. \ ! :
L 1 i =
1000F ' o ! l !
eoo? ] r
600F ! |
a00l. P } . 'I !
i | 1 J r
L - L " 4,
200 - ]
: , 1 l.
o'l [ ||.| L1431 Ill [N SN T S B & P R R ||
0 5000 10000 15000 20000 25000 30000

TDC tick

200 —

180

160

140

100

80

60

|ADC counts| /(16 channels) /(100 TDC ticks

40

20

D. Adams, BNL Raw and deconvoluted signal shapes DUNE 35t sim/reco November 4, 2015



Raw signals for full detector event 3908

Tgooo_— | g | Y
© i
800k } ' | y \E
: / ! , .
1600F ‘ i .' 'E e
1400f l' d ' h
1200} I / ! a "!:f
; P 7 : .
1000} : A I L e
800 .
: 1 ‘.: i '
600F J \ | ;
400 ; . :ﬁ 1
oo :
o [ | | | | I | - | | | I | I. | | | l 1 | | | Il |
0 5000 10000 15000 200 0 25000 30000

TDC tick

D. Adams, BNL Raw and deconvoluted signal shapes DUNE 35t sim/reco November 4, 2015

200 —

180

160

140

100

80

60

|ADC counts| /(16 channels) /(100 TDC ticks

40

20

10



Raw signals for full detector event 3909

= — . 200 —
£000F : ! 1 i . ¢
© I =
5800} ' - ' % Y* %0
: ' ' , .o -
wof 7 S S R
1400F o ! 140~
i . ' o
1200} ] i | 120 £
: ! S
1000F ! ' |- / 100
800F . i , - 80 @
=
[ 1 . =
600.‘ i i‘ - ) |" 60 8
400:_ I ‘h\ |T . 40 é
i i ¥ =
[ ' . 1
2000 1y | 8Y T S 20
o- | I P | | I 1 | : IH‘L‘I 1 I 1 1 1 I- | L1 1| I | 1 1 | I | 0
0 5000 10000 15000 20000 25000 30000
TDC tick

D. Adams, BNL Raw and deconvoluted signal shapes DUNE 35t sim/reco November 4, 2015 11



Raw signals for full detector event 3910

2000 : P9
g ' 180~
- 1
@800: i (é
1600F i s _ 160
: ' /|1 40=
1400 N ." :l' ’_u?
: 3 LI o) £
1200 : \ ‘ F ! =
I J’} .i '.1 -S
1000 -t - o~ 100 ©
800:- ! ¥ 80 g
: J pY g 3
600F . f : 60 3
i - , - O
i ;o8
400F AT D] <
L ™ .
200F | " 'f,- : c - : 3 20
0 : l‘ | | | I | | 1 I 1 1 I | | 1 I la Ifl | 1 | | HI | I l_.l_ 0
0 5000 10000 15000 20000 25000 30000
TDC tick

D. Adams, BNL Raw and deconvoluted signal shapes DUNE 35t sim/reco November 4, 2015 12



Raw signals for full detector event 3911

Tgooo__! ’ o f T
g [ ih
8800:| F I.( ﬁ ‘ r
- i
1600}I 1 ;! , '
T f .
1400 ! bl
" ! ' |
1200§f' . :: .
1000}’r _ ‘ SO
800F
- F
6001 -
400} N -
: \ L |
200p i b |
o'llyllal-yll|||||||||||||||1|||||
0 5000 10000 15000 20000 25000 30000
TDC tick
D. Adams, BNL Raw and deconvoluted signal shapes DUNE 35t sim/reco

200 —

180

160

100 TDC ticks

140=

100
80

60

|ADC counts| /(16 channels)

40

20

November 4, 2015 13



2000F A TN X
g [ . b
800 -
. ; . r { \l\. %
1600
3 N Y P
1400 ° ,
i i
12000 | !
1 d ’. .
u d r
1000 :—\ i !
800 . F
- i
600 }'t | , "
400?”1-.1' b ‘! f 'I .r""f y
i . r. r 4
Wb L
0 . I..I '11||||.|||||'||1|.H'."|’|||||||||
0 5000 10000 15000 20000 25000 30000
TDC tick
D. Adams, BNL Raw and deconvoluted signal shapes DUNE 35t sim/reco

Raw signals for full detector event 3912

November 4, 2015

200 —

180

160

100 TDC ticks

140=

100
80

60

|ADC counts| /(16 channels)

40

20

14



Raw signals for full detector event 3913

200 —

@000F - - . ’.r - - f f 2
g o 180~
geoof . w . [ Q
[ l "us I ! E
1600F * 3 l g " 160 5
e 3.'\ ! S
~ . i 1 {,
1400 &y . 03
SR s 1 ' 120 £
1200 %4 . . : &
-y ; ' S
1000F * : 100
800 . 80 2
i =
600F : 60 8
a s N 8
400 40 <
[ 3
200 = .{ 20
. "Il I ﬂ
0' -l:ili ' \\l ' T N R T B SR A | IR ¥ | P N Y N N B I 0
0 5000 10000 15000 20000 25000 30000
TDC tick

D. Adams, BNL Raw and deconvoluted signal shapes DUNE 35t sim/reco November 4, 2015 15



Raw signals for full detector event 3914

2000f A ¥ A

& I ‘ !

8 800 - - { y [ £ .i\
1600f ) ; [f, . . ',\
1400F .

- =
1200} : : 1
[ : R |
1000; . T i
800¢ r | \
600 ' . :
- L
400F % i P o
; . -
200F . _ !
: ' i | b 1
oL 1 1 | TN T T TN N SN TN O SN NN [T R S M o B T M R T
0 5000 10000 15000 20000 25000 30000
TDC tick
D. Adams, BNL Raw and deconvoluted signal shapes DUNE 35t sim/reco

200

180

160

140

100

80

60

40

20

November 4, 2015

—

100 TDC ticks

—
S

|ADC counts| /(16 channels)

16



Raw signals for full detector event 3915

2000~ | b o )
§ I ¢ 180
e Co
Foool: "y , 2
1600 -} -'""5 . 1605
i - -
: 5
1200;III / \ > 120
A r ¥ g
1000FF . - 100 5
[ f - L
800F 80 @
I x <
600F} b 60 8
[ - 't" - &)
: , - - y
400 - .‘ L _ \i . ! 40 g
[ . . a ' 1
200 ; : Y . 20
o : | | e | I | | | | I A | :Ir | I f | | | I | L. rI l' I | | | ! I | ﬂ 0
0 5000 10000 15000 20000 25000 30000

TDC tick

D. Adams, BNL Raw and deconvoluted signal shapes DUNE 35t sim/reco November 4, 2015 17



