datacheck dI1 LST-1.Run19380.h5

First shower event UTC:

(from Dragon time): 2024-10-29 22:09:48.620491



number of events

rate (events/s)

10° -

104

1 5 32
ucts_trigger_type

103 -

102 A

— flatfield (guessed)

—— pedestals
— COSMmics

0.0

0.5 1.0 1.5 2.0 2.5 3.0 3.5
subrun index

4.0

106 4

number of events

105 4

0
trigger_type

© o o =
H (o)) (o] o
1 1 1 1

o
N
1

Fraction of events surviving cleaning

o
o
1

—— flatfield (guessed)
—— pedestals
—— Ccosmics

0.0

0.5

1.0

1.5

2.0 2.5 3.0 3.5 4.0
subrun index




timestamp

telescope altitude (deg)

+1.730239e9

830 1 —— dragon_time |

104 E

820 - ]

103 E

. ]

810 - o) ]

2102 4

© ]

800 10! E

790 0 [] E ﬂ!"
T T T T T T T 10 E T T T T T T [] [][]ﬂl] T [] T
0 50000 100000 150000 200000 250000 300000 0.00 0.25 050 075 1.00 125 150 1.75 2.00
event id delta_t (ms) from Dragon timestamp

54.5 ~ 54.5 A
g

54.5 - ) 54.5 A
()
©
>

54.4 - S 54.4
@©
(&)
o
o

54.4 @ 54.4 1
]
e

54.4 ~ 54.4 4

232.8 232.8 232.8 232.9 232.9 232.9 233.0 233.0 22:09:5522:10:00 22:10:05 22:10:10 22:10:15 22:10:20 22:10:25

telescope azimuth (deq) time (UTC)



y (m)

y (m)

Pedestal mean charge (p.e.)

1.0 A

0.5 1

0.0

_0.5 .

—1.0 A

EngineeringCameraFrame
T T T

-1 0 1
X (m)

Pedestal charge std dev (p.e.)

1.0

0.5

0.0 A

—0.5 A

—1.0 A

EngineeringCameraFrame
T T

-1 0 1
X (m)

PEDESTALS, pixel-wise charge info

4 x 10°

3 x10°

2 x10°

4 x 10°

3x 10°

2 x 10°

100

Pedestal mean charge (p.e.)

Pedestal charge std dev (p.e.)

500 1000 1500
Pixel id

o_

500 1000 1500
Pixel id

o_

Number of pixels

Number of pixels

102

=

o
-
1

10° -

1 2 3 4 5
Pedestal mean charge (p.e.)

102 4

=

o
-
1

1009 4

|-

1 2 3 4
Pedestal charge std dev (p.e.)



y (m)

y (m)

Flat-field mean charge (p.e.)

1.0 A

0.5 1

0.0

_0.5 .

—1.0 A

EngineeringCameraFrame
T T

Flat-field charge std dev (p.e.)

-1 0 1
X (m)

1.0

0.5

0.0 A

—0.5 A

—1.0 A

EngineeringCameraFrame
T T

-1 0 1
X (m)

FLATFIELD, pixel-wise charge info

7.8x103
7.6 x16%
[J]
7.4x 1062
e
72x 102
©
7x10t2
6.8 x 1@
6.6 x 108
L

6.4 x 101

10!

dev (p.e.)

9 x 100'8

8 x 10°

7 x 10°

field charge s

6 x 100

Flat

60 -

40 A

20 A

0 -
(I) 5(|)0 10|00 15|00

Pixel id

6 .
4 .
2 .
O .
0 500 1000 1500
Pixel id

Number of pixels

Number of pixels

102

10! E

10° -

20 40 60 80
Flat-field mean charge (p.e.)

102 E

10! 3

1009 4

2 4 6 8 10 12
Flat-field charge std dev (p.e.)



fraction of events of the given type

fraction of events of the given type

1073 4

= L
o o o o
LoLoh L

=
9
oo

100§
10—1%
10-2é
10-3é
10-4é

107>

1 flatfield
[1 pedestals
[ cosmics

1071

Number of pixels in image

10° 10! 102 103 104
Pixel charge (p.e.)
LELIL | LB T LR | 'Il'“'l'll
10° 10! 102 103

fraction of events of the given type

fraction of events of the given type

10° 3

10_2?
10_3?

10_4?

11—

10!

10?2 103 104 10° 10°

Image intensity (p.e.)

100 4

10_3?

10_4?

10_5?

Ml

100 10t

Number of islands in image




Fraction of >10 p.e. pulses

Fraction of >30 p.e. pulses

PEDESTALS, relative frequency of pixel charges

Fraction of >100 p.e. pulses

le-01 le-01 le-01
1.0 A 1.0 A 1.0 A
5e-02 5e-02
0.5 A 0.5 A 0.5 A
le-02
0.0 A 0.0 A 0e+00 0.0 A 0e+00
—0.5 1 —0.5 A —0.5 ~
le-03 -5e-02 -5e-02
—1.0 A —1.0 A —1.0 A
: EngilneeringCamerlaFrame EngilneeringCamerIaFrame 1le-01 EngilneeringCamerlaFrame -1e-01
-1 0 1 0
x (m) X (m) x (m)
Fraction of >300 p.e. pulses Fraction of >1000 p.e. pulses
le-01 le-01 X
A 1071 4
(]
1.0 1 1.0 1 o
©
5e-02 5e-02 5
05 N 05 N 5
2 1072 -
0.0 A 0e+00 0.0 A Oe+004‘é’ ]
S ]
~0.5 - ~0.5- 2
-5e-02 -5e-022 1073 3
~1.0- ~1.0- = 10
: EngilneeringCamerlaFrame 1le-01 : EngilneeringCamerIaFrame _1e_01g i ? . — . -
-1 0 1 -1 0 1 10! 102 103
X (m) X (m) pixel charge (p.e.)



PEDESTALS, relative frequency of pixel charges, camera averages

10° 5

1071 E

1072 E

Fraction of >10 p.e. pulses

0.0

0.5

1.0

1.5

2.0 2.5
subrun index

3.0 3.5

4.0

© © e o
N e ()} (o]
1 1 1 1

Fraction of >30 p.e. pulses

o
o
1

0.0

0.5

1.0

1.5

2.0 2.5
subrun index

3.0 3.5

4.0




Fraction of >10 p.e. pulses

1.0 A

0.5 1

0.0 A

—0.5 1

—1.0 A

EngineeringCameraFrame
T T

-1 0 1
X (m)

Fraction of >300 p.e. pulses

1.0 A

0.5 1

0.0 A

—0.5 1

—1.0 A

COSMICS, relative frequency of pixel charges

le-01

le-02

3e-05

2e-05

1le-05

0e+00

Fraction of >30 p.e. pulses

1.0 A

0.5 A

0.0

—0.5 1

—1.0 A

EngineeringCameraFrame
T T

-1 0 1
X (m)

Fraction of >1000 p.e. pulses

1.0~

0.5 A

0.0

—0.5 1

—1.0 A

EngineeringCameraFrame
T T

le-03

6x 1074

4x1074

3e-05
2e-05
2e-05
le-05
le-05

5e-06

fraction of events with charge>x

o
(0]

+
o
o

Fraction of >100 p.e. pulses

1.0 A

0.5 A

0.0 1

—0.5 1

—1.0 -

EngineeringCameraFrame
T T

-1 0 1
X (m)

le-04

le-05

1071 3
1072 -
1073 -
1074 -

107> 3

()

.

{oaa

102
pixel charge (p.e.)

10!

103



Fraction of >10 p.e. pulses

Fraction of >30 p.e. pulses

COSMICS, relative frequency of pixel charges, camera averages

100 -

1071 4

1072 4

0.0

0.5

1.0

1.5

2.0 2.5
subrun index

3.0

3.5

4.0

100 1

1071 E

1072 E

1073 E

0.0

0.5

1.0

1.5

2.0 2.5
subrun index

3.0

3.5

4.0




y (m)

Flat-field mean time (ns)

1.0 A

0.5 1

0.0 A

_0.5 .

—1.0 A

-1

EngineeringCameraFrame
T T

0 1
x (m)

Flat-field time std dev (ns)

1.0 A

0.5

0.0 A

—0.5 A

—1.0 A

EngineeringCameraFrame
T T

-1

0 1
X (m)

FLATFIELD, pixel-wise pulse time info

17.5
15.0
12.5
10.0
7.5
5.0
2.5
0.0

1.2

1.0

0.8

0.6

0.4

0.2

0.0

Flat-field mean time (ns)

Flat-field time std dev (ns)

-
()]
1

=
o
1

ol
1

500

1000
Pixel id

1500

=
N
1

=
o
1

o
(o]
1

o
(o))
1

o
D
1

©
N
1

©
o
1

500

1000
Pixel id

1500

Number of pixels

Number of pixels

103 E

102 E

107 4

5 10 15
Flat-field mean time (ns)

102 E

101! 5

100 E

0.0

0.2 04 06 0.8 1.0
Flat-field time std dev (ns)

1.2




y (m)

y (m)

FLATFIELD, pixel-wise pulse time relative to camera mean

Flat-field mean time (ns)

1.0 A

0.5 1

0.0

_0.5 .

—1.0 A

EngineeringCameraFrame
T T

-1 0 1
X (m)

Flat-field time std dev (ns)

1.0

0.5

0.0 A

—0.5 A

—1.0 A

EngineeringCameraFrame
T T

-1 0 1
X (m)

0.0

500 1000 1500
Pixel id

)
o
oo

o
(0)]
1

0.2

Flat-field time std dev (ns

0.0 A

500 1000 1500
Pixel id

Number of pixels

Number of pixels

10% 1

109 -

-0.10 -0.05 0.00 0.05 0.10 0.15

Flat-field mean time (ns)

102 -

10! E

100

0.0

0.2 0.4 0.6 0.8
Flat-field time std dev (ns)



y (m)

y (m)

COSMICS, pixel-wise pulse time info for pixel

Cosmics mean time (ns)

1.0 - . ? B
LBV 5 W
L ] ... » .‘...
0.5 - o
L
L ] L ]
0.0 % o @
oite &q'
.m %
—0.5 - .. ff L
Setee
S8
-1.0 - o
: EngmeeﬁngCawmrqﬁame
-1 0 1
X (m)
Cosmics time std dev (ns)
1.0
¥
0.5 A
0.0
~0.5 *
—1.0
Eng@eeﬁngCawmrqﬁame

-1 0 1
X (m)

17.5
15.0
12.5
10.0
7.5
5.0
2.5
0.0

Cosmics mean time (ns)

Cosmics time std dev (ns)

N
o
1

=
)]
1

=
o
1

u
1

500 1000

1500

Pixel id
10 - i n
8 -
6 -
4
2
0 -
560 10|00 15|00
Pixel id

charge > 1 p.e.

101?

Number of pixels

100 4 |

0 5 10 15 20
Cosmics mean time (ns)

103 4

=

o
N
1

Number of pixels
|_I
<

100 4

0 2 4 6 8 10
Cosmics time std dev (ns)



Image c.o.g.

1.0

0.5 1

0.0 -

_0.5 .

—1.0 A

Image c.o.g., intensity>200pe

EngineeringCameraFrame
T T T
-1 0 1
x (m)

1.0

0.5 1

0.0 -

_0.5 .

—1.0 A

EngineeringCameraFrame
T T

-1 0 1
X (m)

0.0008

0.0006~

0.0004™

0.0002

0.0000

0.0012
0.0010

0.0008’5‘

~

0.0006>
0.0004
0.0002

0.0000

COSMICS, image c.0.g. position

Image c.o.q.
Po_ Po
1.0 A N T .
o g B,
)
054 ¢ b}
L § »
3 ;
0.0 N L3 [ 3
b § 1
L § )
—054 % ® 2#
1 8§ é
....Oo J....
—-1.0 - - ‘o
: EngmleeringCameralFrame
-1 0 1

Image c.o.g., intensity>200pe

X (m)

1.0

0.5 A

0.0 A

_0.5 .

—1.0 A

1074

107>

1074

# of pixels (excluding edge pixels)

# of pixels (excluding edge pixels)

80 A

60 -

40

20 A

—— Poisson for uniform density

||J|I

1074

1073
Fraction of events

150 A

125 ~

100 A

75 A

50 A

25 A

—— Poisson for uniform density

1073 1072
Fraction of events

1074



events per deg2

COSMICS, image parameters

cog radial distribution

events per deg2

17500
103
15000
12500
102
10000
7500 A
5000 - . 10
2500 A
0 T T T T T . L] T T T UL | 100
0.0 0.5 1.0 1.5 2.0 2.5 10! 102 103 104 10°
distance (deq)
cog radial distribution, intensity>200pe
8000 A 10
7000 A
6000 - —
0
5000 - o 102
z
4000 - S
o
3000 - - .
10!
2000 A
1000 A
0 T T T T T 00 T LAY | LR | LRI | LR | 1T 100
0.0 0.5 1.0 1.5 2.0 2.5 10! 102 103 104 10°

distance (deg) Intensity (p.e.)



Skewness

Time gradient (ns/deg)

COSMICS, image parameters

_4 T A | T L T T T
10! 102 103 104 10°
Intensity
500 Time gradient vs. Length

175 A
150 A

]

-
125 &

=i

0.2 0.4 0.6 0.8 1.0
Length (deg)

107

10!

100

103

102

10!

100

Intercept (fitted time @ charge cog) (ns)

Time gradient (ns/deq)

40

30 A

20 A

10 -

_10 .

_20 .

-30

(S
o

10!

103 104 10°
Intensity

Time gradient vs. Length, intensity>200pe

102

SN
o
1

W
o
1

N
o
1

=
o
1

0.2 0.4 0.6 0.8
Length (deq)

103

102

10!

100

102

10!

100



number of muon rings per subrun

fraction of rings

MUON RINGS

10
80 - —— all rings in files =
/ contained rings E /
c 81
2
60 H \/
—_— (8.’ 6 .
£
40 =
o 4
=]
1S
20 - S ]
9 —— all rings in files
e contained rings
O T T T T T T T T T O T T T T T T T T T
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
subrun index subrun index
[ all rings in files
0.4 1 0.10 - contained rings
%]
03- _g 0.08
S 0.06 -
c
0.2 4 '.8
2 0.04 1 H
0.1 -
0.02 - ” [
0.0 T T 0.00 T T — T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0

ring containment

ring completeness



number of rings

ring completeness

14 ~

12 A

10 A

0.0 1.5 2.0

0.5
ring center, distance from camera center (m)

1.0

0.9 - :
0.8 - X
X X X
0.7 1 XX
% X
0.6 - O
XXX
x "
X -:::
e
e
2 4 6 8 10

reconstructed impact parameter (m)

MUON RINGS with containment = 1

e.)

ring intensity (p

ring width (deg)

2600 -

2400 -

2200 -

= = N

(@)] [e0] o

o o o

o o o
1 1 1

28

0.30

0.8

0.9 1.0 1.1

ring radius (deg)

1.2

0.25 A

0.20 -

0.15 -

0.10 -

0.05 A

0.00

3

0, x
O, KX TR ¢
S I K ZRRIL R %
% %

>

X

0.8

0.9 1.0 1.1

ring radius (deg)

1.2

number of rings

25 A

20 ~

15 A

10 A

number of rings

1000 3000 4000

2000
ring intensity (p.e.)

17.5 ~
15.0 ~
12.5 -
10.0 ~

oo~
o (6,
1 1

2.5 1

0.0 -

0.00 0.05 0.10 0.15 0.20 0.25 0.30

ring width (deq)



ring light (p.e.) / ring radius (deg)

MUON RINGS with containment =1

40 A

30 A

20 A

number of rings

10 A

f

10 20 30
HG peak sample in R1 waveform

40

2200 A

2000 A

1800 A

1600

1400 A

1200 +

0.4

0.5

0.6 07 08 0.9
ring completeness

number of rings

estimated telescope efficiency for muons

0
c
S 0.5
40 E
L
> 0.4 1
O
30 o
é 0.3 A
(O]
20 3
9 0.2 1
]
9
10 2
5 0.1+
3
©
0 - T T T g 00
0.0 0.1 0.2 0.3 0.4 05 g
estimated telescope efficiency for muons
0.5 0.30
0.4 - 0.25 -
© 0.20 -
0.3 A c)
=
5 0.15 -
S =
0.2 A .
M&’ 2 0.10 -
0.1 0.05 1
0.0 . . . . . 0.00
0.00 0.05 0.10 0.15 0.20 0.25 0.30

ring width (deq)

2
subrun index

2
subrun index




