
400 300 200 100 0 100 200 300 400
xfocal (mm)

400

300

200

100

0

100

200

300

400
yf

oc
al

 (m
m

)
40 microns

x: = 0.14"
y: = 0.13"

Altitude:  36.2

dither20200315-63224-B (clipped)



400 300 200 100 0 100 200 300 400
xfocal (mm)

400

300

200

100

0

100

200

300

400
yf

oc
al

 (m
m

)
40 microns

x: = 0.53"
y: = 0.72"

Altitude:  35.9

dither20200315-63224-B (outliers)



0.48 0.50 0.52

0.15

0.10

0.05

0.00

0.05

d

0.48 0.50 0.52
0.1

0.0

0.1

0.2

d

0.48 0.50 0.52
1.1

1.2

1.3

1.4

FWHM

0.48 0.50 0.52

0.00

0.25

0.50

0.75

1.00

Transparency

Per-exposure parameters vs. MJD - 58924.0



0.50 0.25 0.00 0.25 0.50
fiber offset, ra, arcsec

0.4

0.2

0.0

0.2

0.4

fib
er

 o
ffs

et
, d

ec
, a

rc
se

c

0.5 0.0 0.5
fiber offset, dec, arcsec

0

50

100

150

200 y = 0.14′′

0.5 0.0 0.5
fiber offset, ra, arcsec

0

50

100

150

200 x = 0.15′′

0.0 0.2 0.4 0.6
fiber offset, total, arcsec

0

50

100

150

200
= 0.19′′



250 0 250
xfocal (mm)

400

200

0

200

400

yf
oc

al
 (m

m
)

4
2

0
2
4

250 0 250
xfocal (mm)

400

200

0

200

400

yf
oc

al
 (m

m
)

0
2
4
6
8
10
12
14

2

0.48 0.50 0.52
time since first (days)

0

5

10

15

2

2 0 2
total fiber offset (x)

2

0

2
to

ta
l f

ib
er

 o
ffs

et
 (y

)

0.4
0.2

0.0
0.2
0.4

re
sid

ua
l (

m
ag

)



14 12 10 8 6 4
mphot (instrumental)

0.5

0.0

0.5

m
sp

ec
m

ph
ot

= 0.00, = 0.13

15 10 5
mspec (instrumental)

0.5

0.0

0.5

m
sp

ec
m

m
od

el

15 10 5
mspec (instrumental)

5

0

5

(m
sp

ec
m

m
od

el
)/

0 1 2 3 4
total fiber offset (′′) 

0.5

0.0

0.5

m
sp

ec
m

m
od

el

0 1 2 3 4
total fiber offset (′′) 

5

0

5
(m

sp
ec

m
m

od
el

)/



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.2 1.6 2.0 2.4
mag

2 0 2
dra, arcsec

model

1.2 1.6 2.0
mag

2 0 2
dra, arcsec

residuals

0.2 0.1 0.0 0.1
mag

Fiber 116, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.2 1.8 2.4 3.0
mag

2 0 2
dra, arcsec

model

1.2 1.8 2.4 3.0
mag

2 0 2
dra, arcsec

residuals

0.15 0.00
mag

Fiber 228, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.6 2.4 3.2
mag

2 0 2
dra, arcsec

model

1.6 2.4 3.2
mag

2 0 2
dra, arcsec

residuals

0.1 0.0 0.1
mag

Fiber 261, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.5 3.0 4.5
mag

2 0 2
dra, arcsec

model

0.8 1.6 2.4 3.2
mag

2 0 2
dra, arcsec

residuals

0.8 0.0 0.8 1.6
mag

Fiber 382, dchi2frac= 0.9



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.2 1.8 2.4 3.0
mag

2 0 2
dra, arcsec

model

1.5 2.0 2.5
mag

2 0 2
dra, arcsec

residuals

0.15 0.00 0.15 0.30
mag

Fiber 659, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.2 1.6 2.0 2.4
mag

2 0 2
dra, arcsec

model

1.2 1.6 2.0 2.4
mag

2 0 2
dra, arcsec

residuals

0.16 0.08 0.00
mag

Fiber 748, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.2 1.8 2.4 3.0
mag

2 0 2
dra, arcsec

model

1.2 1.8 2.4 3.0
mag

2 0 2
dra, arcsec

residuals

0.8 0.4 0.0
mag

Fiber 761, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

2 3 4
mag

2 0 2
dra, arcsec

model

1.5 3.0 4.5
mag

2 0 2
dra, arcsec

residuals

0.50 0.25 0.00
mag

Fiber 908, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.6 2.4 3.2
mag

2 0 2
dra, arcsec

model

1.2 1.8 2.4 3.0
mag

2 0 2
dra, arcsec

residuals

0.50 0.25 0.00
mag

Fiber 1537, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.5 2.0 2.5
mag

2 0 2
dra, arcsec

model

1.5 2.0 2.5 3.0
mag

2 0 2
dra, arcsec

residuals

0.4 0.2 0.0
mag

Fiber 1694, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.6 2.4 3.2
mag

2 0 2
dra, arcsec

model

1.6 2.4 3.2
mag

2 0 2
dra, arcsec

residuals

0.2 0.0 0.2
mag

Fiber 1709, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.5 2.0 2.5
mag

2 0 2
dra, arcsec

model

1.5 2.0 2.5
mag

2 0 2
dra, arcsec

residuals

0.15 0.00 0.15 0.30
mag

Fiber 1723, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1 2 3 4
mag

2 0 2
dra, arcsec

model

1 2 3 4
mag

2 0 2
dra, arcsec

residuals

0.15 0.00 0.15
mag

Fiber 1795, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.5 2.0 2.5 3.0
mag

2 0 2
dra, arcsec

model

1.6 2.4 3.2
mag

2 0 2
dra, arcsec

residuals

0.4 0.2 0.0
mag

Fiber 1810, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.2 1.5 1.8 2.1
mag

2 0 2
dra, arcsec

model

1.2 1.6 2.0
mag

2 0 2
dra, arcsec

residuals

0.2 0.0 0.2 0.4
mag

Fiber 1883, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.0 1.5 2.0 2.5
mag

2 0 2
dra, arcsec

model

1 2 3 4
mag

2 0 2
dra, arcsec

residuals

1.8 1.2 0.6 0.0
mag

Fiber 1928, dchi2frac= 0.9



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.5 3.0 4.5
mag

2 0 2
dra, arcsec

model

2 3 4 5
mag

2 0 2
dra, arcsec

residuals

0 1 2
mag

Fiber 2226, dchi2frac= 0.6, EXCLUDED



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.5 3.0 4.5 6.0
mag

2 0 2
dra, arcsec

model

1.6 2.4 3.2
mag

2 0 2
dra, arcsec

residuals

0 1 2 3
mag

Fiber 2229, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.5 3.0 4.5 6.0
mag

2 0 2
dra, arcsec

model

1.5 3.0 4.5
mag

2 0 2
dra, arcsec

residuals

1.5 0.0 1.5 3.0
mag

Fiber 2578, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.6 2.4 3.2
mag

2 0 2
dra, arcsec

model

1.6 2.4 3.2 4.0
mag

2 0 2
dra, arcsec

residuals

0.15 0.00 0.15
mag

Fiber 2770, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

3.0 4.5 6.0
mag

2 0 2
dra, arcsec

model

2.4 3.0 3.6
mag

2 0 2
dra, arcsec

residuals

0.0 0.8 1.6 2.4
mag

Fiber 2963, dchi2frac= 0.9, EXCLUDED



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.2 1.8 2.4 3.0
mag

2 0 2
dra, arcsec

model

1.6 2.4 3.2 4.0
mag

2 0 2
dra, arcsec

residuals

0.50 0.25 0.00
mag

Fiber 3184, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.5 3.0 4.5
mag

2 0 2
dra, arcsec

model

2 3 4
mag

2 0 2
dra, arcsec

residuals

0.15 0.00 0.15
mag

Fiber 3300, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.6 2.4 3.2 4.0
mag

2 0 2
dra, arcsec

model

1.6 2.4 3.2
mag

2 0 2
dra, arcsec

residuals

0.3 0.0 0.3 0.6
mag

Fiber 3469, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.5 2.0 2.5 3.0
mag

2 0 2
dra, arcsec

model

1.5 2.0 2.5
mag

2 0 2
dra, arcsec

residuals

0.08 0.00 0.08 0.16
mag

Fiber 3698, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.6 2.4 3.2
mag

2 0 2
dra, arcsec

model

1.6 2.4 3.2
mag

2 0 2
dra, arcsec

residuals

0.1 0.0 0.1 0.2
mag

Fiber 4291, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.6 2.4 3.2
mag

2 0 2
dra, arcsec

model

2 3 4
mag

2 0 2
dra, arcsec

residuals

0.9 0.6 0.3 0.0
mag

Fiber 4392, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.6 2.4 3.2 4.0
mag

2 0 2
dra, arcsec

model

1.6 2.4 3.2 4.0
mag

2 0 2
dra, arcsec

residuals

0.15 0.00 0.15
mag

Fiber 4784, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

1.2 1.8 2.4 3.0
mag

2 0 2
dra, arcsec

model

1.2 1.8 2.4 3.0
mag

2 0 2
dra, arcsec

residuals

0.1 0.0 0.1 0.2
mag

Fiber 4786, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

2 3 4
mag

2 0 2
dra, arcsec

model

2 3 4
mag

2 0 2
dra, arcsec

residuals

0.2 0.1 0.0 0.1
mag

Fiber 4995, dchi2frac= 1.0


