
0

20

40

60

80

100
Ze

ni
th

 [d
eg

] Ru
n0

57
60

Ru
n0

57
61

Ru
n0

57
62

Ru
n0

57
63

Ru
n0

57
64

Ru
n0

57
65

Ru
n0

57
66

Ru
n0

57
67

Ru
n0

57
68

Ru
n0

57
69

Ru
n0

57
70

Ru
n0

57
71

Ru
n0

57
72

Ru
n0

57
73

Ru
n0

57
74

Ru
n0

57
75

Ru
n0

57
76

Ru
n0

57
77

Ve
ga

No
va

_R
S_

Op
h

LH
AA

SO
J2

10
8+

51
57

Cr
ab

park-in position
park-out position
Moon time

0

2000

4000

6000

8000

10000

12000

14000

ca
m

er
a 

ra
te

 [H
z] Ru

n0
57

60
Ru

n0
57

61
Ru

n0
57

62

Ru
n0

57
63

Ru
n0

57
64

Ru
n0

57
65

Ru
n0

57
66

Ru
n0

57
67

Ru
n0

57
68

Ru
n0

57
69

Ru
n0

57
70

Ru
n0

57
71

Ru
n0

57
72

Ru
n0

57
73

Ru
n0

57
74

Ru
n0

57
75

Ru
n0

57
76

Ru
n0

57
77

Ve
ga

No
va

_R
S_

Op
h

LH
AA

SO
J2

10
8+

51
57

Cr
ab

2021-08-15
19:00

2021-08-15
20:00

2021-08-15
21:00

2021-08-15
22:00

2021-08-15
23:00

2021-08-16
00:00

2021-08-16
01:00

2021-08-16
02:00

2021-08-16
03:00

2021-08-16
04:00

2021-08-16
05:00

2021-08-16
06:00

2021-08-16
07:00

Time (UTC)

0.0

2.5

5.0

7.5

10.0

12.5

15.0

17.5

no
rm

al
ize

d 
an

od
e 

cu
rre

nt
 [u

A]

Ru
n0

57
60

Ru
n0

57
61

Ru
n0

57
62

Ru
n0

57
63

Ru
n0

57
64

Ru
n0

57
65

Ru
n0

57
66

Ru
n0

57
67

Ru
n0

57
68

Ru
n0

57
69

Ru
n0

57
70

Ru
n0

57
71

Ru
n0

57
72

Ru
n0

57
73

Ru
n0

57
74

Ru
n0

57
75

Ru
n0

57
76

Ru
n0

57
77

Ve
ga

No
va

_R
S_

Op
h

LH
AA

SO
J2

10
8+

51
57

Cr
ab

mean
std. dev.
1 NSB (1.6 uA)
5 NSB (8.0 uA)
10 NSB (16 uA)

2021-8-15



0

100

200

300

Az
im

ut
h 

[d
eg

]

Ru
n0

57
60

Ru
n0

57
61

Ru
n0

57
62

Ru
n0

57
63

Ru
n0

57
64

Ru
n0

57
65

Ru
n0

57
66

Ru
n0

57
67

Ru
n0

57
68

Ru
n0

57
69

Ru
n0

57
70

Ru
n0

57
71

Ru
n0

57
72

Ru
n0

57
73

Ru
n0

57
74

Ru
n0

57
75

Ru
n0

57
76

Ru
n0

57
77

Ve
ga

No
va

_R
S_

Op
h

LH
AA

SO
J2

10
8+

51
57

Cr
ab

Moon time

50

100

150

200

250

300

350

L1
 lo

ca
l r

at
e 

(m
ea

n)

Ru
n0

57
60

Ru
n0

57
61

Ru
n0

57
62

Ru
n0

57
63

Ru
n0

57
64

Ru
n0

57
65

Ru
n0

57
66

Ru
n0

57
67

Ru
n0

57
68

Ru
n0

57
69

Ru
n0

57
70

Ru
n0

57
71

Ru
n0

57
72

Ru
n0

57
73

Ru
n0

57
74

Ru
n0

57
75

Ru
n0

57
76

Ru
n0

57
77

Ve
ga

No
va

_R
S_

Op
h

LH
AA

SO
J2

10
8+

51
57

Cr
ab

mean
std. dev.
egal rc (target=290)
egal rc (min=120, max=250)
gal rc (target=200)
gal rc (min=50, max=250)
Moon time

2021-08-15
19:00

2021-08-15
20:00

2021-08-15
21:00

2021-08-15
22:00

2021-08-15
23:00

2021-08-16
00:00

2021-08-16
01:00

2021-08-16
02:00

2021-08-16
03:00

2021-08-16
04:00

2021-08-16
05:00

2021-08-16
06:00

2021-08-16
07:00

Time (UTC)

0

50

100

150

200

250

L1
 th

re
sh

ol
d Ru

n0
57

60
Ru

n0
57

61
Ru

n0
57

62

Ru
n0

57
63

Ru
n0

57
64

Ru
n0

57
65

Ru
n0

57
66

Ru
n0

57
67

Ru
n0

57
68

Ru
n0

57
69

Ru
n0

57
70

Ru
n0

57
71

Ru
n0

57
72

Ru
n0

57
73

Ru
n0

57
74

Ru
n0

57
75

Ru
n0

57
76

Ru
n0

57
77

Ve
ga

No
va

_R
S_

Op
h

LH
AA

SO
J2

10
8+

51
57

Cr
ab

DAC A
DAC B

2021-8-15



0

2000

4000

6000

8000

10000

12000

14000

TI
B 

ra
te

 [H
z]

Ru
n0

57
60

Ru
n0

57
61

Ru
n0

57
62

Ru
n0

57
63

Ru
n0

57
64

Ru
n0

57
65

Ru
n0

57
66

Ru
n0

57
67

Ru
n0

57
68

Ru
n0

57
69

Ru
n0

57
70

Ru
n0

57
71

Ru
n0

57
72

Ru
n0

57
73

Ru
n0

57
74

Ru
n0

57
75

Ru
n0

57
76

Ru
n0

57
77

Ve
ga

No
va

_R
S_

Op
h

LH
AA

SO
J2

10
8+

51
57

Cr
ab

camera rate
local rate
busy rate
pedestal rate
calib rate
Moon time

2021-08-15
19:00

2021-08-15
20:00

2021-08-15
21:00

2021-08-15
22:00

2021-08-15
23:00

2021-08-16
00:00

2021-08-16
01:00

2021-08-16
02:00

2021-08-16
03:00

2021-08-16
04:00

2021-08-16
05:00

2021-08-16
06:00

2021-08-16
07:00

Time (UTC)

100

101

102

103

104

TI
B 

ra
te

 [H
z]

Ru
n0

57
60

Ru
n0

57
61

Ru
n0

57
62

Ru
n0

57
63

Ru
n0

57
64

Ru
n0

57
65

Ru
n0

57
66

Ru
n0

57
67

Ru
n0

57
68

Ru
n0

57
69

Ru
n0

57
70

Ru
n0

57
71

Ru
n0

57
72

Ru
n0

57
73

Ru
n0

57
74

Ru
n0

57
75

Ru
n0

57
76

Ru
n0

57
77

Ve
ga

No
va

_R
S_

Op
h

LH
AA

SO
J2

10
8+

51
57

Cr
ab

2021-8-15



0

10

20

30

40

50
CB

ox
Te

m
pe

ra
tu

re
 [d

eg
.]

LA
SE

RO
FF

FI
RI

NG
LA

SE
RO

FF

LA
SE

RO
FF

FI
RI

NG

FI
RI

NG
LA

SE
RO

FF
FI

RI
NG

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

LA
SE

RO
FF

FI
RI

NG

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF
LA

SE
RO

FF
FI

RI
NG

FI
RI

NG
LA

SE
RO

FF
LA

SE
RO

FF
FI

RI
NG

FI
RI

NG
LA

SE
RO

FF
LA

SE
RO

FF
FI

RI
NG

LA
SE

RO
FF

LA
SE

RO
FF

FI
RI

NG

FI
RI

NG

Moon time
twilight/dawn

0

20

40

CB
ox

De
w 

Po
in

t [
de

g.
]

0

20

40

60

80

100

CB
ox

Hu
m

id
ity

 [%
]

Ru
n0

57
60

Ru
n0

57
61

Ru
n0

57
62

Ru
n0

57
63

Ru
n0

57
64

Ru
n0

57
65

Ru
n0

57
66

Ru
n0

57
67

Ru
n0

57
68

Ru
n0

57
69

Ru
n0

57
70

Ru
n0

57
71

Ru
n0

57
72

Ru
n0

57
73

Ru
n0

57
74

Ru
n0

57
75

Ru
n0

57
76

Ru
n0

57
77

No
va

_R
S_

Op
h

LH
AA

SO
J2

10
8+

51
57

Cr
ab

0

10

20

30

CB
ox

in
te

r c
al

ib
ra

tio
n

0

250

500

750

1000

CB
ox

La
se

r F
re

qu
en

cy
 [H

z]

2021-08-15
19:00

2021-08-15
20:00

2021-08-15
21:00

2021-08-15
22:00

2021-08-15
23:00

2021-08-16
00:00

2021-08-16
01:00

2021-08-16
02:00

2021-08-16
03:00

2021-08-16
04:00

2021-08-16
05:00

2021-08-16
06:00

2021-08-16
07:00

Time (UTC)

2

4

6

CB
ox

Fil
te

r W
he

el

LA
SE

RO
FF

FI
RI

NG
LA

SE
RO

FF

LA
SE

RO
FF

FI
RI

NG

FI
RI

NG
LA

SE
RO

FF
FI

RI
NG

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

LA
SE

RO
FF

FI
RI

NG

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF

FI
RI

NG
LA

SE
RO

FF
LA

SE
RO

FF
FI

RI
NG

FI
RI

NG
LA

SE
RO

FF
LA

SE
RO

FF
FI

RI
NG

FI
RI

NG
LA

SE
RO

FF
LA

SE
RO

FF
FI

RI
NG

LA
SE

RO
FF

LA
SE

RO
FF

FI
RI

NG

FI
RI

NG

filter 1
filter 2

Calibration Box (2021-8-15)



  2021/08/15
22:23:12 (UTC)

nominal HV -200 V
         (red)

Run05760

Vega

Vmag=5.7

Vmag=4.6

normalized anode current
  2021/08/15
22:23:12 (UTC)

nominal HV -200 V
         (red)

Run05760

Vega

Vmag=5.7

Vmag=4.6

L1 local rate [Hz]

  2021/08/15
22:30:24 (UTC)

nominal HV -200 V
         (red)

Run05761

Vega

Vmag=4.6

normalized anode current
  2021/08/15
22:30:24 (UTC)

nominal HV -200 V
         (red)

Run05761

Vega

Vmag=4.6

L1 local rate [Hz]

  2021/08/15
22:38:21 (UTC)

nominal HV -200 V
         (red)

Run05762

Vega

Vmag=4.6

normalized anode current
  2021/08/15
22:38:21 (UTC)

nominal HV -200 V
         (red)

Run05762

Vega

Vmag=4.6

L1 local rate [Hz]

0

2

4

6

8

10

160

180

200

220

240

0

2

4

6

8

10

160

180

200

220

240

0

2

4

6

8

10

160

180

200

220

240



  2021/08/15
23:06:36 (UTC)

nominal HV -200 V
         (red)

Run05763

Nova_RS_Oph

Nova_RS_Oph

Vmag=6.3

Vmag=6.2

normalized anode current
  2021/08/15
23:06:36 (UTC)

nominal HV -200 V
         (red)

Run05763

Nova_RS_Oph

Nova_RS_Oph

Vmag=6.3

Vmag=6.2

L1 local rate [Hz]

  2021/08/15
23:31:03 (UTC)

nominal HV -200 V
         (red)

Run05764

Nova_RS_Oph

Nova_RS_Oph

Vmag=6.3

Vmag=6.2

normalized anode current
  2021/08/15
23:31:03 (UTC)

nominal HV -200 V
         (red)

Run05764

Nova_RS_Oph

Nova_RS_Oph

Vmag=6.3

Vmag=6.2

L1 local rate [Hz]

  2021/08/15
23:56:38 (UTC)

nominal HV -200 V
         (red)

Run05765

Nova_RS_Oph

Nova_RS_Oph

Vmag=6.3

Vmag=6.2

normalized anode current
  2021/08/15
23:56:38 (UTC)

nominal HV -200 V
         (red)

Run05765

Nova_RS_Oph

Nova_RS_Oph

Vmag=6.3

Vmag=6.2

L1 local rate [Hz]

0

2

4

6

8

10

160

180

200

220

240

0

2

4

6

8

10

160

180

200

220

240

0

2

4

6

8

10

160

180

200

220

240



  2021/08/16
00:20:51 (UTC)

nominal HV -200 V
         (red)

Run05766

Nova_RS_Oph

Nova_RS_Oph

Vmag=6.3

Vmag=6.2

normalized anode current
  2021/08/16
00:20:51 (UTC)

nominal HV -200 V
         (red)

Run05766

Nova_RS_Oph

Nova_RS_Oph

Vmag=6.3

Vmag=6.2

L1 local rate [Hz]

  2021/08/16
00:45:52 (UTC)

nominal HV -200 V
         (red)

Run05767

LHAASOJ2108+5157

LHASSO J2108+5157

Vmag=6.4
Vmag=5.9

Vmag=5.7

Vmag=6.1

Vmag=6.0
normalized anode current

  2021/08/16
00:45:52 (UTC)

nominal HV -200 V
         (red)

Run05767

LHAASOJ2108+5157

Vmag=6.4
Vmag=5.9

Vmag=5.7

Vmag=6.1

Vmag=6.0
L1 local rate [Hz]

  2021/08/16
01:09:00 (UTC)

nominal HV -200 V
         (red)

Run05768

LHAASOJ2108+5157

LHASSO J2108+5157

Vmag=6.6Vmag=5.8
Vmag=5.6

Vmag=6.4

Vmag=5.9

Vmag=5.7

normalized anode current
  2021/08/16
01:09:00 (UTC)

nominal HV -200 V
         (red)

Run05768

LHAASOJ2108+5157

Vmag=6.6Vmag=5.8
Vmag=5.6

Vmag=6.4

Vmag=5.9

Vmag=5.7

L1 local rate [Hz]

0

2

4

6

8

10

160

180

200

220

240

0

2

4

6

8

10

160

180

200

220

240

0

2

4

6

8

10

160

180

200

220

240



  2021/08/16
01:33:12 (UTC)

nominal HV -200 V
         (red)

Run05769

LHAASOJ2108+5157

LHASSO J2108+5157

Vmag=6.6

Vmag=6.4

Vmag=5.9

Vmag=5.7

Vmag=6.1

normalized anode current
  2021/08/16
01:33:12 (UTC)

nominal HV -200 V
         (red)

Run05769

LHAASOJ2108+5157Vmag=6.6

Vmag=6.4

Vmag=5.9

Vmag=5.7

Vmag=6.1

L1 local rate [Hz]

  2021/08/16
01:57:10 (UTC)

nominal HV -200 V
         (red)

Run05770

LHAASOJ2108+5157

LHASSO J2108+5157

Vmag=6.6
Vmag=5.8Vmag=5.6

Vmag=6.4

Vmag=5.9

Vmag=5.7

normalized anode current
  2021/08/16
01:57:10 (UTC)

nominal HV -200 V
         (red)

Run05770

LHAASOJ2108+5157

Vmag=6.6
Vmag=5.8Vmag=5.6

Vmag=6.4

Vmag=5.9

Vmag=5.7

L1 local rate [Hz]

  2021/08/16
02:20:13 (UTC)

nominal HV -200 V
         (red)

Run05771

LHAASOJ2108+5157

LHASSO J2108+5157

Vmag=6.4

Vmag=5.9

Vmag=5.7

Vmag=6.1
Vmag=6.0

normalized anode current
  2021/08/16
02:20:13 (UTC)

nominal HV -200 V
         (red)

Run05771

LHAASOJ2108+5157
Vmag=6.4

Vmag=5.9

Vmag=5.7

Vmag=6.1
Vmag=6.0

L1 local rate [Hz]

0

2

4

6

8

10

160

180

200

220

240

0

2

4

6

8

10

160

180

200

220

240

0

2

4

6

8

10

160

180

200

220

240



  2021/08/16
02:44:26 (UTC)

nominal HV -200 V
         (red)

Run05772

LHAASOJ2108+5157

LHASSO J2108+5157

Vmag=6.6
Vmag=5.8Vmag=5.6

Vmag=6.4

Vmag=5.9

Vmag=5.7

normalized anode current
  2021/08/16
02:44:26 (UTC)

nominal HV -200 V
         (red)

Run05772

LHAASOJ2108+5157

Vmag=6.6
Vmag=5.8Vmag=5.6

Vmag=6.4

Vmag=5.9

Vmag=5.7

L1 local rate [Hz]

  2021/08/16
03:08:27 (UTC)

nominal HV -200 V
         (red)

Run05773

LHAASOJ2108+5157

LHASSO J2108+5157

Vmag=6.6
Vmag=6.4

Vmag=5.9

Vmag=5.7

Vmag=6.1

normalized anode current
  2021/08/16
03:08:27 (UTC)

nominal HV -200 V
         (red)

Run05773

LHAASOJ2108+5157
Vmag=6.6

Vmag=6.4

Vmag=5.9

Vmag=5.7

Vmag=6.1

L1 local rate [Hz]

  2021/08/16
03:56:46 (UTC)

nominal HV -200 V
         (red)

Run05774

LHAASOJ2108+5157

Crab

OffCrabLo142

HAWC_J0543+233

Vmag=4.9

Vmag=6.3

Vmag=6.2

Vmag=5.4

Vmag=3.0

Vmag=6.3

Vmag=6.6

Vmag=6.4

Vmag=6.2

Vmag=6.9

normalized anode current
  2021/08/16
03:56:46 (UTC)

nominal HV -200 V
         (red)

Run05774

LHAASOJ2108+5157

Vmag=4.9

Vmag=6.3

Vmag=6.2

Vmag=5.4

Vmag=3.0

Vmag=6.3

Vmag=6.6

Vmag=6.4

Vmag=6.2

Vmag=6.9

L1 local rate [Hz]

0

2

4

6

8

10

160

180

200

220

240

0

2

4

6

8

10

160

180

200

220

240

0

2

4

6

8

10

160

180

200

220

240



  2021/08/16
04:32:07 (UTC)

nominal HV -200 V
         (red)

Run05775

Crab

HAWC_J0543+233

Vmag=4.9

Vmag=6.3

Vmag=6.2

Vmag=5.4

Vmag=3.0

Vmag=6.3

Vmag=6.6

Vmag=6.4

Vmag=6.2

normalized anode current
  2021/08/16
04:32:07 (UTC)

nominal HV -200 V
         (red)

Run05775

Vmag=4.9

Vmag=6.3

Vmag=6.2

Vmag=5.4

Vmag=3.0

Vmag=6.3

Vmag=6.6

Vmag=6.4

Vmag=6.2

L1 local rate [Hz]

  2021/08/16
04:55:26 (UTC)

nominal HV -200 V
         (red)

Run05776

Crab

HAWC_J0543+233

Vmag=4.9

Vmag=6.3

Vmag=6.2

Vmag=5.4

Vmag=3.0

Vmag=6.3

Vmag=6.6

Vmag=6.4

Vmag=6.2

normalized anode current
  2021/08/16
04:55:26 (UTC)

nominal HV -200 V
         (red)

Run05776

Vmag=4.9

Vmag=6.3

Vmag=6.2

Vmag=5.4

Vmag=3.0

Vmag=6.3

Vmag=6.6

Vmag=6.4

Vmag=6.2

L1 local rate [Hz]

  2021/08/16
05:15:08 (UTC)

nominal HV -200 V
         (red)

Run05777

Crab

Vmag=4.9

Vmag=6.3

Vmag=6.2

Vmag=5.4

Vmag=3.0

Vmag=6.3

Vmag=6.4

normalized anode current
  2021/08/16
05:15:08 (UTC)

nominal HV -200 V
         (red)

Run05777

Vmag=4.9

Vmag=6.3

Vmag=6.2

Vmag=5.4

Vmag=3.0

Vmag=6.3

Vmag=6.4

L1 local rate [Hz]

0

2

4

6

8

10

160

180

200

220

240

0

2

4

6

8

10

160

180

200

220

240

0

2

4

6

8

10

160

180

200

220

240


