
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: = 0.15"
y: = 0.18"

Altitude:  31.1

dither20200314-63159-2-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: = 0.21"
y: = 0.41"

Altitude:  31.5

dither20200314-63159-2-B (outliers)



0.30 0.32 0.34

0.2

0.0

d

0.30 0.32 0.34
0.3

0.2

0.1

0.0

0.1

d

0.30 0.32 0.34

1.5

1.6

1.7

1.8

1.9

FWHM

0.30 0.32 0.34
0.00

0.25

0.50

0.75

1.00

Transparency

Per-exposure parameters vs. MJD - 58923.0



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 = 0.18′′

0.5 0.0 0.5
fiber offset, ra, arcsec

0

100

200

300
x = 0.17′′

0.0 0.2 0.4 0.6
fiber offset, total, arcsec

0

100

200

= 0.23′′



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

5

10

15

2

0.30 0.32 0.34
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

= 0.09, = 0.19

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

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

1.8 1.2 0.6 0.0
mag

Fiber 102, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

1.8 1.2 0.6 0.0
mag

Fiber 124, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.15 0.00 0.15
mag

Fiber 264, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

4.5
mag

2 0 2
dra, arcsec

model

4.5
mag

2 0 2
dra, arcsec

residuals

0.0 1.5 3.0
mag

Fiber 300, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

2.43.2
mag

2 0 2
dra, arcsec

model

3.2
mag

2 0 2
dra, arcsec

residuals

0.0 0.8 1.6 2.4
mag

Fiber 341, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.50 0.25 0.00
mag

Fiber 642, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.8 0.4 0.0
mag

Fiber 653, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.8 0.4 0.0
mag

Fiber 695, dchi2frac= 0.9



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.6 0.4 0.2 0.0
mag

Fiber 720, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

4
mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0 1 2 3
mag

Fiber 756, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.4 0.2 0.0
mag

Fiber 1589, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

3 2 1 0
mag

Fiber 2125, dchi2frac= 0.9



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.4 0.2 0.0 0.2
mag

Fiber 2573, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

3.0 4.5
mag

2 0 2
dra, arcsec

model

3.0 4.5
mag

2 0 2
dra, arcsec

residuals

0.0 1.5 3.0
mag

Fiber 2656, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.4 0.2 0.0
mag

Fiber 2746, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.4 0.2 0.0
mag

Fiber 2812, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.250.00 0.25 0.50
mag

Fiber 2865, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.0 0.5 1.0
mag

Fiber 2957, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.75 0.50 0.250.00
mag

Fiber 3100, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.4 0.2 0.0
mag

Fiber 3111, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.00 0.25 0.50
mag

Fiber 3400, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.50 0.25 0.00 0.25
mag

Fiber 3696, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

1.2 0.6 0.0 0.6
mag

Fiber 3779, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.50 0.25 0.00 0.25
mag

Fiber 4209, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

1.5 1.0 0.5 0.0
mag

Fiber 4440, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.8 0.4 0.0 0.4
mag

Fiber 4769, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.4 0.2 0.0
mag

Fiber 4807, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.4 0.0 0.4 0.8
mag

Fiber 4915, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.150.00 0.15 0.30
mag

Fiber 4921, dchi2frac= 1.0



2 0 2
dra, arcsec

2

0

2

dd
ec

, a
rc

se
c

data

mag

2 0 2
dra, arcsec

model

mag

2 0 2
dra, arcsec

residuals

0.4 0.2 0.0
mag

Fiber 4983, dchi2frac= 1.0


