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SPIRE FTS Calibration Update:
FTS mission stats
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Nominal: 97% of total time (2132.6 hrs), 91% of all observations
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% num reps

Sparse 73 (1590.3) 75
Intermediate 17 (366.2) 9
Full 8 (176.1) 7
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SPIRE FTS Calibration Update:
FTS mission stats

Integration time

(nomlnal sparse)

Observation Integration time (hours)

Nominal sparse obs

% time (hrs)

I II\Iqunber of reps (nommal sparse)
5|re|oI darks + —>90 reps 11% 1
calibration + g
full mapping Faint science + 1
HR dark sky
/ LR science ]
+ darks

-J—u-rL..II-LJ'l..I...J_..

/

ALLobs: 1785, [m—>>3.33hrs 34% 550
;‘t'ime =2194.1 hrg . % 300
= R\ Faint science +_f EES
: HR dark sky 3

Z_ —: _8 200
f— —f qé 150
F : 3

- — £ 100
- : o
‘UJ_LI""_LFI_IIHJ —I-I—qu—.er_LJ E T
2 ] 50 -
:...-|-"'|""|""—'|----I. L ] OE”I
0 1 2 3 4 P p p

0

11
20 40 60 80 100

120

140 160 180 200 220

Number of repetitions

% num reps

Calibration 7 (153.9) 22
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SPIRE FTS Calibration Update:
V&YV overview

* Sensitivity

e Offset

* Repeatability

* Absolute flux calibration



SPIRE FTS Calibration Update: 5
Sensitivity

METRIC:

O

@)
@)
@)
@)

Very faint science
target from OD
1032 (continuum
< 300 mly)

Used to asses the total observed noise levels achieved against HSpot
Observations included: Dark sky and featureless SSO

Estimated from the average noise over all observations (92)

Average sensitivity = median of the sensitivity per detector

Significant improvement with implementation of a mean telescope RSRF,
but see poster by Fulton et al. for HIPE11 update

Systematic noise is particularly significant for ‘bad days’ e.g.
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SPIRE FTS Calibration Update:

Sensitivity

Used to asses the total observed noise levels achieved against HSpot
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SPIRE FTS Calibration Update:

Sensitivity

Used to asses the total observed noise levels achieved against HSpot
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SPIRE FTS Calibration Update:
Sensitivity: all detectors

Improvement: ~ 0% HIPE9 -> HIPE10
~16% HIPES -> HIPE11
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SPIRE FTS Calibration Update: 9
Continuum offset

METRIC:

O

@)
@)
@)
@)

Very faint science
target from OD
1130 (continuum
50-500 mly)

Used to asses the additive error on continuum flux density
Observations included: Dark sky only

Estimated from the ‘spread’ (standard deviation) over all scans (> 5000)
Average offset error = median of the spread per detector

Hugely improved with the telescope model correction

(see poster by Hopwood et al.)

Particularly ugly looking for faint sources e.g.:

HIPE10 without
telescope
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correction

6_||||||||||||||||||||||||||||||||||||||||||||

(=] BN W
—— —= 1T TTT I TTTT I TTT
= |

(95)
T
|

Flux density [Jy]

HIPE10 with
telescope

IIIIIIIIIIII|IIII|IIIIIIIII|IIII|IIII|IIII|IIIIIII:
500 600 700 800 900 1000 1100 1200 1300 1400 1500 mo d e I

Frequency [GHz] correction
HIPE10

—

—— HIPEI10 no telescope model correction




0.75

0.70

0.65

0.60

Continuum offset [Jy]
s o o
5 & 3 v

e
[
vy

0.30

0.25

020C

SPIRE FTS Calibration Update:

10

Continuum offset

Used to asses the additive error on continuum flux density
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SPIRE FTS Calibration Update:

11

Continuum offset

Used to asses the additive error on continuum flux density

HIPE11
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SPIRE FTS Calibration Update: Future work
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SPIRE FTS Calibration Update: Stats in OD bins 13

Noise Shape
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SPIRE FTS Calibration Update: Stats in OD bins 14

Noise Shape
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SPIRE FTS Calibration Update: Stats in OD bins
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Noise Shape
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Mrk 231 OD209: a ‘bad day’, awful shape, horrible noise

SPIRE FTS Calibration Update:

Improvements for science

Flux density [Jy]
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Mrk 231 OD209: a ‘bad day’, awsfutshape, horrible noise

SPIRE FTS Calibration Update:
Improvements for science

Flux density [Jy]
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SPIRE FTS Calibration Update:

Improvements for science
9 ‘good day’|
Mrk 231 OD209 Va—‘bael—el—ay— aedshase horrblonoico

10 lI1TTIIIT1T[IITTITTIT]TTTI]TTTTII1TT[III1]TIIT]IITIIT
8
; HIPES 1o U
2 ¢f  HIPEOHIPE1Q muﬁg
— 4 HIPE11!! ‘ ;f '”ﬁ -
‘é w ‘HM -
2 M ‘ -
3 Lk SR
50 [ | B
= "'PM g ~# '**‘A HﬂJ i -
-4 ‘ —
llIllll|llll[lllllllllllllllllllIlll[lllllllllllllllll[

500 600 700 800 900 1000 1100 1200 1300 1400 1500

Frequency [GHz]

[ HIPE7 HIPES HIPE9

HIPE10

HIPE11 |

Standard SPG level-2 output



HIPES8
HIPES HIPE10
HIPE11

SPIRE FTS Calibration Update:

Improvements for science
Mrk 231 OD209 (50 reps)

19

Sensitivity < 600 GHz:
New instrument RSRF

~25% improvement
HIPE10->HIPE11
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SLW offset > 600 GHz:
Telescope model corr.
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Sensitivity SSW:
New Telescope RSRF

~20% improvement
HIPE10->HIPE11
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Flux density [Jy]

Flux density [Jy]
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SPIRE FTS Calibration Update:
Photometer comparison
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SPIRE FTS Calibration Update: 21
Repeatability

METRIC:

Used to asses consistency across the mission for repeated observations
Line sources

Measurements taken: line flux, line velocity

Lines and continuum fitted simultaneously in HIPE

o e.g. NGC7027
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SPIRE FTS Calibration Update: 22
Line sources
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SPIRE FTS Calibration Update: 23
(Line flux)/(Average line flux)
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Mean SPIRE FTS Calibration Update: 2

Velocity [km s™']
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SPIRE FTS Calibration Update: Errors (HIPE10)
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Absolute flux

METRIC:

O

@)
@)
@)

Asteroids - Thomas Muller

Used to asses point source flux calibration

Planets and asteroids with associated models available
Measurements taken: ratio of data to model

Currently a single observation of Uranus is used for point source
calibration but future versions may incorporate more after pointing
correction (see poster by Valtchanov et al.)

e.g. pointing correction L ranus

of Uranus observations ’

Models used:
Uranus - ESA4

Neptune - ESA3

Flux density [Jy]
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SPIRE FTS Calibration Update: Asteroids
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SPIRE FTS Calibration Update Aster0|ds W|th photometer ratlos
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SPIRE FTS Calibration Update:
Absolute flux: Planets
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SPIRE FTS Calibration Update:
Absolute flux: Planets pointing offset

Flux density [Jy]

700

650

600

550

500

F
W
o

g

350

300

200

150

100

Uranus ODs <=972

Uranus < OD972

500 600 700 800 900 1000 1100 1200 1300 1400 1500
Frequency [GHz]
——— 0OD209 0x50002968 ——— OD383 0x50004EE0 ——— OD395 0x50005201 ——— OD423 0x5000596F ——— ODS571 0x5000831C
0OD602 0x500088F2 0OD767 0x5000B210 0OD972 0x5000E959 0OD972 0x5000E959 0OD972 0x5000E956

0OD972 0x5000E955

30



SPIRE FTS Calibration Update:
Absolute flux: Planets pointing offset

Uranus ODs > 972
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SPIRE FTS Calibration Update:
Absolute flux: Planets pointing offset

Flux density [Jy]
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33

Absolute flux: Planets

Uranus
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SPIRE FTS Calibration Update:
Absolute flux: Planets pointing offset

Flux density [Jy]

Neptune

T T ] T T T T I T T T [ T T T T l T T T l T T T T I T T T T ] T T T T ] T T T T l T T T T ] T T T T
220
200
180 |-
T Uncorrected
140 —
120 -
100 -~
80 |—
60 |— ) _
- Y .
40 —
l 1 1 L L L 1 l 1 1 1 [ 1 1 L L l L 1 1 J 1 1 1 1 l L L 1 1 l 1 1 1 1 l L 1 L 1 l 1 1 1 1 l 1 L L L l L l—
500 600 700 800 900 1000 1100 1200 1300 1400 1500
Frequency [GHz]

—— 0D209 0x5000296F —— 0D342 0x50004694 ——— 0D354 0x5000483B ——— OD368 0x50004B89 ——— 0OD382 0x50004E78
0OD392 0x5000529D 0OD543 0x50007981 0OD557 0x50007F3F OD571 0x50008319 OD711 0x5000A52C
0OD742 0x5000AD87 ——— OD908 0x5000D5B8 ——— ODI1080 0x500108D9 —— OD1099 0x50010BEA —— OD1112 0x50010D88

—— ODI11120x50010D88 ——— OD11250x50011041 —— ODI1284 0x500130AE —— OD1292 0x500133E0 0OD1299 0x500134F1
OD1314 0x500138C8

34



SPIRE FTS Calibration Update: 35
Summary

Continuum offset error improves by:

11% SLW, 8% SSW HIPE10 29% SLW, 20% SSW HIPE11
Sensitivity improves by:

1% SLW, 0.5% SSW HIPE10 23% SLW, 21% SSW HIPE11

Systematic shape, spread issues not resolved in HIPE10 are mainly resolved in HIPE11

Infamous bad days resolved

Line sources:
Error on line flux < 6.0%

Spread on line velocity < 7 kms™

Absolute flux calibration assessment is hampered by pointing offset

For observations with low pointing offset, agreement with the model is 1%
Pointing corrected data:

Uranus: n=1.0+£0.01 Neptune: p=2.3+0.01 SLW & 1.0+0.02 SSW

Future work: Fabulous new RSRFs into HIPE11
Pointing offset correction & temperature based flux correction into HIPE12
Off-axis detectors & mapping



SPIRE FTS Calibration Update:

Absolute flux: Summary
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