
400 300 200 100 0 100 200 300 400
xfocal

400

300

200

100

0

100

200

300

400
yf

oc
al

fiber offsets: 10 mm = 0.2"

x: = 0.00, = 0.23"
y: = 0.02, = 0.20"

Altitude:  36.9

dither20200216-63289-lowsnr-Z (clipped)



400 300 200 100 0 100 200 300 400
xfocal

400

300

200

100

0

100

200

300

400
yf

oc
al

fiber offsets: 10 mm = 0.2"

x: = 0.40, = 1.74"
y: = 0.15, = 1.79"

Altitude:  37.5

dither20200216-63289-lowsnr-Z (outliers)



0.13 0.14 0.15 0.16 0.17
MJD - 58896

0.2

0.1

0.0

0.1

0.2

of
fs

et
 ("

)

Mean offset: -0.28  0.11
ra
dec

0.2

0.4

0.6

0.8

1.0

1.2

1.4

FW
HM

, t
ra

ns
pa

re
nc

y

FWHM
transparency



0.8 0.6 0.4 0.2 0.0 0.2 0.4 0.6 0.8
mspec mphot

0

20

40

60

80 = 0.00, = 0.26



2 0 2

2

0

2

data

2.02.53.03.54.04.55.05.5

2 0 2

2

0

2

model

2.02.53.03.54.04.55.05.5

2 0 2

2

0

2

residuals

0.0 0.2 0.4 0.6 0.8

Fiber 2527, dchi2frac= 1.0



2 0 2

2

0

2

data

2.002.252.502.753.003.253.503.754.00

2 0 2

2

0

2

model

2 3 4 5 6 7

2 0 2

2

0

2

residuals

4 3 2 1 0

Fiber 2895, dchi2frac= 0.9



2 0 2

2

0

2

data

3 4 5 6 7

2 0 2

2

0

2

model

3 4 5 6 7 8 9

2 0 2

2

0

2

residuals

1.751.501.251.000.750.500.250.00

Fiber 2409, dchi2frac= 1.0



2 0 2

2

0

2

data

1.752.002.252.502.753.003.253.50

2 0 2

2

0

2

model

1.752.002.252.502.753.003.253.50

2 0 2

2

0

2

residuals

0.250.200.150.100.050.000.05

Fiber 4920, dchi2frac= 1.0



2 0 2

2

0

2

data

2.02.53.03.54.04.55.0

2 0 2

2

0

2

model

2.02.53.03.54.04.55.0

2 0 2

2

0

2

residuals

0.20.10.00.10.20.3

Fiber 335, dchi2frac= 1.0



2 0 2

2

0

2

data

1.752.002.252.502.753.003.253.50

2 0 2

2

0

2

model

2.02.22.42.62.83.03.23.4

2 0 2

2

0

2

residuals

0.30.20.10.00.10.2

Fiber 768, dchi2frac= 1.0



2 0 2

2

0

2

data

2.0 2.5 3.0 3.5 4.0

2 0 2

2

0

2

model

2.0 2.5 3.0 3.5 4.0

2 0 2

2

0

2

residuals

0.1000.0750.0500.0250.0000.0250.0500.0750.100

Fiber 648, dchi2frac= 1.0



2 0 2

2

0

2

data

2.02.22.42.62.83.03.23.43.6

2 0 2

2

0

2

model

2.02.22.42.62.83.03.23.4

2 0 2

2

0

2

residuals

0.3 0.2 0.10.0 0.1

Fiber 2766, dchi2frac= 1.0



2 0 2

2

0

2

data

2.02.53.03.54.04.55.0

2 0 2

2

0

2

model

2 3 4 5 6

2 0 2

2

0

2

residuals

1.41.21.00.80.60.40.20.0

Fiber 4891, dchi2frac= 1.0



2 0 2

2

0

2

data

2.502.753.003.253.503.754.004.25

2 0 2

2

0

2

model

2.5 3.0 3.5 4.0 4.5

2 0 2

2

0

2

residuals

0.20.10.00.10.20.3

Fiber 4016, dchi2frac= 1.0



2 0 2

2

0

2

data

1.41.61.82.02.22.42.62.83.0

2 0 2

2

0

2

model

1.5 2.0 2.5 3.0 3.5

2 0 2

2

0

2

residuals

0.70.60.50.40.30.20.10.0

Fiber 97, dchi2frac= 1.0



2 0 2

2

0

2

data

1.61.82.02.22.42.62.83.0

2 0 2

2

0

2

model

1.82.02.22.42.62.83.03.2

2 0 2

2

0

2

residuals

0.050.000.050.100.15

Fiber 650, dchi2frac= 1.0



2 0 2

2

0

2

data

1.8 2.0 2.2 2.4 2.6

2 0 2

2

0

2

model

1.8 2.0 2.2 2.4 2.6

2 0 2

2

0

2

residuals

0.060.040.020.000.020.040.06

Fiber 1460, dchi2frac= 1.0



2 0 2

2

0

2

data

2.02.53.03.54.04.55.05.56.0

2 0 2

2

0

2

model

2.53.03.54.04.55.05.56.06.5

2 0 2

2

0

2

residuals

0.50.40.30.20.10.0

Fiber 2859, dchi2frac= 1.0



2 0 2

2

0

2

data

1.752.002.252.502.753.003.253.50

2 0 2

2

0

2

model

2 3 4 5 6 7

2 0 2

2

0

2

residuals

3.02.52.01.51.00.50.0

Fiber 1141, dchi2frac= 0.9



2 0 2

2

0

2

data

2.02.53.03.54.0

2 0 2

2

0

2

model

2.0 2.5 3.0 3.5 4.0

2 0 2

2

0

2

residuals

0.200.150.100.050.000.050.10

Fiber 2467, dchi2frac= 1.0



2 0 2

2

0

2

data

2.02.53.03.54.04.55.05.56.0

2 0 2

2

0

2

model

2.02.53.03.54.04.55.05.56.0

2 0 2

2

0

2

residuals

0.060.040.020.000.02

Fiber 2394, dchi2frac= 1.0



2 0 2

2

0

2

data

1.82.02.22.42.62.83.03.2

2 0 2

2

0

2

model

2.0 2.5 3.0 3.5 4.0

2 0 2

2

0

2

residuals

0.8 0.6 0.4 0.20.0

Fiber 4805, dchi2frac= 1.0



2 0 2

2

0

2

data

2.002.252.502.753.003.253.503.75

2 0 2

2

0

2

model

2.002.252.502.753.003.253.503.75

2 0 2

2

0

2

residuals

0.040.020.000.020.040.060.08

Fiber 492, dchi2frac= 1.0



2 0 2

2

0

2

data

1.82.02.22.42.62.83.03.2

2 0 2

2

0

2

model

2.4 2.6 2.8 3.0 3.2

2 0 2

2

0

2

residuals

0.60.50.40.30.20.10.00.1

Fiber 4523, dchi2frac= 1.0



2 0 2

2

0

2

data

1.6 1.8 2.0 2.2 2.4

2 0 2

2

0

2

model

1.6 1.8 2.0 2.2 2.4

2 0 2

2

0

2

residuals

0.060.040.020.000.020.040.06

Fiber 62, dchi2frac= 1.0



2 0 2

2

0

2

data

2.0 2.5 3.0 3.5 4.0

2 0 2

2

0

2

model

2.002.252.502.753.003.253.503.75

2 0 2

2

0

2

residuals

0.10.00.10.20.30.4

Fiber 2136, dchi2frac= 1.0



2 0 2

2

0

2

data

2.42.62.83.03.23.43.63.8

2 0 2

2

0

2

model

2.502.753.003.253.503.754.004.254.50

2 0 2

2

0

2

residuals

0.60.50.40.30.20.10.00.10.2

Fiber 4481, dchi2frac= 1.0



2 0 2

2

0

2

data

2 3 4 5 6

2 0 2

2

0

2

model

2.02.53.03.54.04.55.05.5

2 0 2

2

0

2

residuals

0.10.00.10.20.30.40.5

Fiber 642, dchi2frac= 1.0



2 0 2

2

0

2

data

2.02.22.42.62.83.03.23.4

2 0 2

2

0

2

model

2.002.252.502.753.003.253.503.754.00

2 0 2

2

0

2

residuals

0.4 0.3 0.2 0.10.0 0.1
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2 0 2

2

0

2

data

1.82.02.22.42.62.8

2 0 2

2

0

2

model

1.82.02.22.42.62.8

2 0 2

2

0

2

residuals

0.1000.0750.0500.0250.0000.0250.0500.075

Fiber 2863, dchi2frac= 1.0
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Fiber 1112, dchi2frac= 1.0
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Fiber 4546, dchi2frac= 1.0
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Fiber 630, dchi2frac= 1.0
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Fiber 2224, dchi2frac= 1.0



2 0 2

2

0

2

data

1.52.02.53.03.54.04.55.0

2 0 2

2

0

2

model

2.02.53.03.54.04.55.0

2 0 2

2

0

2

residuals

0.150.100.050.000.050.100.150.20

Fiber 35, dchi2frac= 1.0



2 0 2

2

0

2

data

2.02.53.03.54.04.5

2 0 2

2

0

2

model

2.02.53.03.54.04.55.0

2 0 2

2

0

2

residuals

0.6 0.4 0.20.0 0.2 0.4

Fiber 2898, dchi2frac= 1.0



2 0 2

2

0

2

data

1.92.02.12.22.32.42.52.6

2 0 2

2

0

2

model

1.92.02.12.22.32.42.5

2 0 2

2

0

2

residuals

0.1000.0750.0500.0250.0000.0250.0500.0750.100

Fiber 4248, dchi2frac= 1.0



2 0 2

2

0

2

data

2.53.03.54.04.55.05.5

2 0 2

2

0

2

model

2.53.03.54.04.55.05.56.0

2 0 2

2

0

2

residuals

0.60.50.40.30.20.10.0

Fiber 4295, dchi2frac= 1.0



2 0 2

2

0

2

data

1.5 2.0 2.5 3.0 3.5 4.0

2 0 2

2

0

2

model

1.52.02.53.03.54.04.5

2 0 2

2

0

2

residuals

0.3 0.2 0.10.0

Fiber 1298, dchi2frac= 1.0



2 0 2

2

0

2

data

1.501.752.002.252.502.753.00

2 0 2

2

0

2

model

1.82.02.22.42.62.83.03.2

2 0 2

2

0

2

residuals

0.2 0.10.0 0.1 0.2

Fiber 819, dchi2frac= 1.0



2 0 2

2

0

2

data

2.502.753.003.253.503.754.004.25

2 0 2

2

0

2

model

3.03.54.04.55.05.5

2 0 2

2

0

2

residuals

1.41.21.00.80.60.40.20.0

Fiber 2178, dchi2frac= 1.0



2 0 2

2

0

2

data

1.52.02.53.03.54.0

2 0 2

2

0

2

model

1.52.02.53.03.54.0

2 0 2

2

0

2

residuals

0.080.060.040.020.000.020.040.060.08

Fiber 119, dchi2frac= 1.0



2 0 2

2

0

2

data

1.752.002.252.502.753.003.253.503.75

2 0 2

2

0

2

model

2.22.42.62.83.03.23.43.6

2 0 2

2

0

2

residuals

0.50.40.30.20.10.00.10.20.3

Fiber 2866, dchi2frac= 1.0



2 0 2

2

0

2

data

2.02.53.03.54.04.55.0

2 0 2

2

0

2

model

2.02.53.03.54.04.55.05.5

2 0 2

2

0

2

residuals

0.4 0.3 0.2 0.10.0 0.1

Fiber 2412, dchi2frac= 1.0



2 0 2

2

0

2

data

2.002.252.502.753.003.253.503.75

2 0 2

2

0

2

model

2.0 2.5 3.0 3.5 4.0

2 0 2

2

0

2

residuals

0.1000.0750.0500.0250.0000.0250.0500.0750.100

Fiber 4036, dchi2frac= 1.0



2 0 2

2

0

2

data

1.61.82.02.22.42.62.83.03.2

2 0 2

2

0

2

model

1.752.002.252.502.753.003.253.50

2 0 2

2

0

2

residuals

0.200.150.100.050.000.050.10

Fiber 4822, dchi2frac= 1.0



2 0 2

2

0

2

data

1.52.02.53.03.54.04.55.0

2 0 2

2

0

2

model

1.52.02.53.03.54.04.55.05.5

2 0 2

2

0

2

residuals

0.100.050.000.050.10

Fiber 4106, dchi2frac= 1.0



2 0 2

2

0

2

data

2.0 2.5 3.0 3.5 4.0

2 0 2

2

0

2

model

2.0 2.5 3.0 3.5 4.0

2 0 2

2

0

2

residuals

0.060.040.020.000.020.04

Fiber 893, dchi2frac= 1.0



2 0 2

2

0

2

data

1.82.02.22.42.62.83.03.2

2 0 2

2

0

2

model

1.82.02.22.42.62.83.03.2

2 0 2

2

0

2

residuals

0.4 0.3 0.2 0.10.0

Fiber 1376, dchi2frac= 1.0



2 0 2

2

0

2

data

1.5 2.0 2.5 3.0 3.5 4.0

2 0 2

2

0

2

model

1.52.02.53.03.54.04.55.0

2 0 2

2

0

2

residuals

1.00.80.60.40.20.00.2

Fiber 1003, dchi2frac= 1.0



2 0 2

2

0

2

data

2 3 4 5 6

2 0 2

2

0

2

model

1 2 3 4 5 6

2 0 2

2

0

2

residuals

0.200.150.100.050.000.05

Fiber 4437, dchi2frac= 1.0



2 0 2

2

0

2

data

2.02.53.03.54.04.55.05.5

2 0 2

2

0

2

model

2.02.53.03.54.04.55.0

2 0 2

2

0

2

residuals

0.6 0.4 0.20.0 0.2

Fiber 4536, dchi2frac= 1.0



2 0 2

2

0

2

data

2.0 2.5 3.0 3.5

2 0 2

2

0

2

model

2.0 2.5 3.0 3.5

2 0 2

2

0

2

residuals

0.1250.1000.0750.0500.0250.0000.0250.050

Fiber 4881, dchi2frac= 1.0



2 0 2

2

0

2

data

2.02.53.03.54.04.55.0

2 0 2

2

0

2

model

2.02.53.03.54.04.55.0

2 0 2

2

0

2

residuals

0.250.200.150.100.050.000.05

Fiber 4866, dchi2frac= 1.0



2 0 2

2

0

2

data

2 3 4 5 6 7

2 0 2

2

0

2

model

2 3 4 5 6 7

2 0 2

2

0

2

residuals

0.100.050.000.050.100.150.200.25

Fiber 2667, dchi2frac= 1.0



2 0 2

2

0

2

data

1.41.61.82.02.22.42.62.8

2 0 2

2

0

2

model

1.41.61.82.02.22.42.6

2 0 2

2

0

2

residuals

0.100.050.000.050.10

Fiber 1017, dchi2frac= 1.0



2 0 2

2

0

2

data

1.52.02.53.03.54.04.55.0

2 0 2

2

0

2

model

1.52.02.53.03.54.04.5

2 0 2

2

0

2

residuals

0.150.100.050.000.050.100.15

Fiber 1182, dchi2frac= 1.0



2 0 2

2

0

2

data

2.02.53.03.54.04.5

2 0 2

2

0

2

model

2 3 4 5 6

2 0 2

2

0

2

residuals

1.751.501.251.000.750.500.250.00

Fiber 1404, dchi2frac= 1.0



2 0 2

2

0

2

data

1.52.02.53.03.54.0

2 0 2

2

0

2

model

1.52.02.53.03.54.0

2 0 2

2

0

2

residuals

0.1500.1250.1000.0750.0500.0250.0000.0250.050

Fiber 74, dchi2frac= 1.0



2 0 2

2

0

2

data

1.52.02.53.03.54.04.55.0

2 0 2

2

0

2

model

1.52.02.53.03.54.04.55.0

2 0 2

2

0

2

residuals

0.0250.0000.0250.0500.0750.1000.1250.150

Fiber 1235, dchi2frac= 1.0



2 0 2

2

0

2

data

1.41.61.82.02.22.42.6

2 0 2

2

0

2

model

1.41.61.82.02.22.42.62.8

2 0 2

2

0

2

residuals

0.150.100.050.000.050.100.150.20

Fiber 1265, dchi2frac= 1.0



2 0 2

2

0

2

data

2.53.03.54.04.55.05.56.0

2 0 2

2

0

2

model

2.53.03.54.04.55.05.56.0

2 0 2

2

0

2

residuals

0.100.080.060.040.020.00

Fiber 2637, dchi2frac= 1.0



2 0 2

2

0

2

data

1.52.02.53.03.54.04.5

2 0 2

2

0

2

model

1.52.02.53.03.54.04.55.0

2 0 2

2

0

2

residuals

0.150.100.050.000.050.10

Fiber 4652, dchi2frac= 1.0



2 0 2

2

0

2

data

2.0 2.5 3.0 3.5 4.0

2 0 2

2

0

2

model

2.02.53.03.54.04.5

2 0 2

2

0

2

residuals

0.4 0.3 0.2 0.10.0

Fiber 909, dchi2frac= 1.0



2 0 2

2

0

2

data

2.02.53.03.54.04.55.05.5

2 0 2

2

0

2

model

2.02.53.03.54.04.55.05.5

2 0 2

2

0

2

residuals

0.4 0.3 0.2 0.10.0

Fiber 398, dchi2frac= 1.0



2 0 2

2

0

2

data

2.02.53.03.54.04.55.0

2 0 2

2

0

2

model

2.53.03.54.04.55.0

2 0 2

2

0

2

residuals

0.4 0.20.0 0.2

Fiber 2423, dchi2frac= 1.0



2 0 2

2

0

2

data

2.02.53.03.54.04.55.05.5

2 0 2

2

0

2

model

2.02.53.03.54.04.55.05.5

2 0 2

2

0

2

residuals

0.080.060.040.020.000.020.040.06

Fiber 4464, dchi2frac= 1.0



2 0 2

2

0

2

data

2.5 3.0 3.5 4.0

2 0 2

2

0

2

model

2.62.83.03.23.43.63.84.04.2

2 0 2

2

0

2

residuals

0.40.30.20.10.00.10.2

Fiber 2188, dchi2frac= 1.0



2 0 2

2

0

2

data

2.02.53.03.54.04.55.05.5

2 0 2

2

0

2

model

2 3 4 5 6

2 0 2

2

0

2

residuals

0.40.30.20.10.00.1

Fiber 330, dchi2frac= 1.0



2 0 2

2

0

2

data

3 4 5 6 7

2 0 2

2

0

2

model

3.03.54.04.55.05.56.06.5

2 0 2

2

0

2

residuals

0.750.500.250.000.250.500.751.00

Fiber 2186, dchi2frac= 1.0



2 0 2

2

0

2

data

2.0 2.5 3.0 3.5 4.0 4.5

2 0 2

2

0

2

model

2.0 2.5 3.0 3.5 4.0 4.5

2 0 2

2

0

2

residuals

0.30.20.10.00.10.20.30.4

Fiber 2875, dchi2frac= 1.0



2 0 2

2

0

2

data

1.752.002.252.502.753.003.25

2 0 2

2

0

2

model

1.752.002.252.502.753.003.253.503.75

2 0 2

2

0

2

residuals

0.50.40.30.20.10.00.1

Fiber 4549, dchi2frac= 1.0



2 0 2

2

0

2

data

2.02.22.42.62.83.03.23.43.6

2 0 2

2

0

2

model

2.002.252.502.753.003.253.503.75

2 0 2

2

0

2

residuals

0.150.100.050.00

Fiber 735, dchi2frac= 1.0


