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Motivation

strong (>1J]y) emission at mm wavelengths
compact (<<1”) emission at mm wavelengths
emission should not be variable in time

preferentially with long LST range
(i.e., high declination source)

no or only little sun-avoidance

e preferentially well known properties
(such as SED, size)
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Flux Calibrators: Quasars

110230 MEAN(RMS): 1.23{9.22)

. 7.0
10.41 n= 2.45(»=100/1 0.10(r= 90
n= 0.08{s 1 0.21(p

100:
FO(w/100)**n ywyv @ Imm <
1.84(r= 80/100)

31{v= 80/110) J=10.4

Source: &
MEAN(RMS):  4.59(1.31) 4.05(1.05 4.23(1.98) 29801
T 7.0
4.05 n 0.43(r=100, 0.48{1= 90/

100/230) FO= 4.42 0.47(w

tmm

pwy &

90/100) I 20 1
90,/110) 0= 6.2 54(v—100/230) 1'0- 5.54

Absolute Flux Calibration

Iram

Radioastronomie
Millimétrique

ME 5.33(2.85) 8.96(1.97)
pwy @

0ny==

100)==r
1. 57(k=100/110) FO- 6.08 n

MEAN(RMS):

tmm <

owy @
0 0 n 0.08(v
0.24(p=100,

(v/100)**n
90,/100)
90/110) FO




Flux Calibrators: Quasars

110230 MEAN(RMS): 1.23{9.22)

. 7.0
10.41 n= 2.45(»=100/1 0.10(r= 90
n= 0.08{s 1 0.21(p

100+
FO{1/100)**n i @ A

1.84(v= 90,/100)
11(p— 90/110) FO-10.4

Source.
MEAN(RMS):  4.59(
pwv @ 1mm < 7.0
4.05 n 0.43(r=100,

100/230) FO= 4.42 0.47(w

90/100) I 20 1
90,/110) 0= 6.2 54(v—100/230) 1'0- 5.54

0.48(= 90,

Absolute Flux Calibration

Iram

Radioastronomie
Millimétrique

ME 5.33(2.85) 8.96(1.97)
pwy @

0ny==

100)==r
1. 57(k=100/110) FO- 6.08 n

IEAN(RMS):

tmm <

owy @
0 0 n 0.08(v
0.24(p=100,

(v/100)**n
90,/100)
90/110) FO




Absolute Flux Calibration il

Flux Calibrators

Quasars

Planets

Solar Bodies
(Satellites, Asteroids,
Dwarf Planets)

Radio Stars

Antenna Efficiencies?




Absolute Flux Calibration il

Flux Calibrators: Planets |f'rom

Institut de
Radioastronomie
Millimétrique 4

e Pro:
most of the solar planets have strong mm-emission and
reasonably well derived flux models
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Flux Calibrators: Planets Iram | |

Institut de
Radioastronomie
Millimétrique 4

e Pro:
most of the solar planets have strong mm-emission and
reasonably well derived flux models

Contra:
1.) Fluxes not completely constant
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Flux Calibrators: Planets Iram
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Kramer et al. (2008)
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Flux Calibrators: Planets Iram
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Flux Calibrators: Planets Iram
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Flux Calibrators: Planets Iram
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Flux Calibrators: Planets Iram |

e Pro:
most of the solar planets have strong mm-emission and
reasonably well derived flux models

Contra:
1.) Fluxes not completely constant
2.) They start to be resolved (>2”) already at 3mm
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NEPTUNE = < 21.2 Jy/K > @ 26.6°
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Flux Calibrators: Planets Iram
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MNEPTUNE = < 28.5 Jy/K > @ 28.4°

Ternperature {K}

URANLS < 27.8 Jy/K » @ 40.8°
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Flux Calibrators: Planets Iram |

Institut de

Radioastronomie
Millimétrique

e Pro:
most of the solar planets have strong mm-emission and
reasonably well derived flux models

Contra:

1.) Fluxes not completely constant

2.) They start to be resolved (=3”) already at 3mm

3.) Some of them have broad molecular line absorption
(e.g., Mars, Jupiter, Saturn)
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Flux Calibrators: Planets Iram
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Flux Calibrators: Planets

e Pro:
most of the solar planets have strong mm-emission and

reasonably well derived flux models

Contra:
1.) Fluxes not completely constant
2.) They start to be resolved (=3”) already at 3mm

3.) Some of them have broad molecular line absorption
(e.g., Mars, Jupiter, Saturn)

4.) Not always visible, i.e., more constraints due to sun-
avoidance, short LST ranges




Absolute Flux Calibration

Flux Calibrators: Planets Iram
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Flux Calibrators: Satellites *'|:r(]m |

Institut de
Radioastronomie y 4
Millimétrique 4

e Pro:
- They are quite compact (hence better
for extended configurations and/or higher
frequencies than planets) and still
sufficiently bright (>500mJy@3mm)

e Already regularly used at the SMA:
Titan, Ganymede, Callisto

e Contra:
- Titan also shows broad molecular lines
- they are not always useable especially when
they are too close to their ‘mother’-planet
(or each other); one needs at least 3xPB
- flux models not as well constrained as for planets
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Flux Calibrators: Satellites *'|:r(]m |
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e Pro:
- They are quite compact (hence better
for extended configurations and/or higher
frequencies than planets) and still
sufficiently bright (>500mJy@3mm)

e Already reqgularly used at the SMA:
Titan, Ganymede, Callisto

e Contra:
- Titan also shows broad molecular lines
- they are not always useable especially when
they are too close to their ‘mother’-planet
(or each other); one needs at least 3xPB
- flux models not as well constrained as for planets
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Flux Calibrators: Satellites |f'rom

Institut de
Radioastronomie
Millimétrique 4

e Pro:
- They are quite compact (hence better
for extended configurations and/or higher
frequencies than planets) and still
sufficiently bright (>500mJy@3mm)

e Already reqgularly used at the SMA:
Titan, Ganymede, Callisto

e Contra:
- Titan also shows broad molecular lines
- they are not always useable especially when
they are too close to their ‘mother’-planet
(or each other); one needs at least 3xPB
- flux models not as well constrained as for planets
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Flux Calibrators: Asteroids/Dwarf Planets "‘|7r(]m

Institut de

Radioastronomie
Millimétrique

e Pro: Ceres
- bright and relatively small solar bodies

e Contra:
- Fluxes not (yet) well determined; some of them
known to vary quite significantly within a day
- irregular shapes

Pt
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Flux Calibrators: Asteroids/Dwarf Planets "‘|7r(]m

Institut de

Radioastronomie
Millimétrique

e Pro: Ceres
- bright and relatively small solar bodies

e Contra:
- Fluxes not (yet) well determined; some of them
known to vary quite significantly within a day
- irregular shapes
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Flux Calibrators: Asteroids/Dwarf Planets Iram

Institut de
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Moullet et al. (2010)
I I I I

1.1 T T T T L T 345 T T 184
Titan s gz =
11 Eo+ 202 aa | »
| 4 140 %
& 5358 ] E

=
E L F’k} 4§ aaf HT 1 HT 1T H 126 E
£ s S0 A B & T ﬁ # &
: igainddl KOS
= i 325 F B
o | | 1 182 g
az b

4 120 E
Eﬂ

04 1 1 1 1 1 1 315 1 1 1 1 1 1 1 ] 178

11 12 13 14 15 & 17 aC0 200 S50 200 {0 {00 EO o
Tima (UT hours) E Caniral Longiude [deg ress)

332E 75E 152 E

258E 348E 78E




Absolute Flux Calibration il

Flux Calibrators

Quasars

Planets

Solar Bodies
(Satellites, Asteroids,
Dwarf Planets)

Radio Stars

Antenna Efficiencies?




Absolute Flux Calibration il

Flux Calibrators: Radio Stars

Number of radio bright stars:
MWC349 (binary star)
CRL618 (PPN)

W3O0H (HII region)
NGC7072 (young PN)
NGC7538 (HII region)
K3-50A (HII-region)




Flux Calibrators: Radio Stars
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Flux Calibrators: Radio Stars Iram
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Flux Calibrators: Radio Stars
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Flux Calibrators: Radio Stars
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Flux Calibrators: Radio Stars

Number of radio bright stars:

CRL618
W30H
NGC7072
NGC7538
K3-50A
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Flux Calibrators: MWC349 Iram

Institut de
Radioastronomie
Millimétrique

e binary stellar system: w20 | Tafoya et al. (2004)
MWC349A (Be) & MWC349B (BO type III)

DECLINATION (B1950)

grey scale - 1.3cm
contours - 7 mm

20 30 56.87 56.86 56,85 56,84 56,83 56.82
RIGHT ASCENSION (B1950)

Martin-Pintado et al. (1994) Thum et al. (1995)

-100 0 100
visr (km/sec)
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Flux Calibrators: MWC349 Iram |

Institut de y 4
Radioastronomie
Millimétrique 4

e bina ry stellar system: 4029208 |- Ta‘foya et al. (2064)
MWC349A (Be) & MWC349B (BO type III)

e the two stars are separated by 2.4"+0.1"” and
possibly interact

DECLINATION (B1950)

grey scale - 1.3cm
contours - 7 mm

20 30 56.87 56.86 56,85 56,84 56,83 56.82
RIGHT ASCENSION (B1950)

Martin-Pintado et al. (1994) Thum et al. (1995)

-100 0 100
visr (km/sec)
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Flux Calibrators: MWC349 Iram |

Institut de y 4
Radioastronomie
Millimétrique 4

e bina ry stellar system: 4029208 |- Ta‘foya et al. (2064)
MWC349A (Be) & MWC349B (BO type III)

e the two stars are separated by 2.4"+0.1"” and
possibly interact

e MWC349A the brightest radio continuum star

DECLINATION (B1950)

grey scale - 1.3cm
contours - 7 mm

20 30 56.87 56.86 56,85 56,84 56,83 56.82
RIGHT ASCENSION (B1950)

Martin-Pintado et al. (1994) Thum et al. (1995)

-100 0 100
visr (km/sec)
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Flux Calibrators: MWC349 Iram

Institut de
Radioastronomie
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e bina ry stellar system: 4029206 Tafoya et al. (2004)
MWC349A (Be) & MWC349B (BO type III)

e the two stars are separated by 2.4"+0.1"” and
possibly interact

e MWC349A the brightest radio continuum star

e radio continuum produced by “ionised bipolar
flow that photoevaporates from the surface
of a neutral Keplerian disk”

20.5

203

DECLINATION (B1950)

20.2

e grey scale - 1.3cm

contours - 7 mm

199 | | | | | | |
20 30 56.87 56.86 56,85 56,84 56,83 56.82
RIGHT ASCENSION (B1950)

Martin-Pintado et al. (1994) Thum et al. (1995)
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Flux Calibrators: MWC349 Iram
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e bina ry stellar system: 4029206 Tafoya et al. (2004)
MWC349A (Be) & MWC349B (BO type III)

e the two stars are separated by 2.4"+0.1"” and
possibly interact

e MWC349A the brightest radio continuum star

e radio continuum produced by “ionised bipolar
flow that photoevaporates from the surface
of a neutral Keplerian disk”

e size of flow decreases with frequency
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Flux Calibrators: MWC349

e binary stellar system:
MWC349A (Be) & MWC349B (BO type III)

e the two stars are separated by 2.4"+0.1"” and
possibly interact

e MWC349A the brightest radio continuum star

e radio continuum produced by “ionised bipolar
flow that photoevaporates from the surface
of a neutral Keplerian disk”

e size of flow decreases with frequency

e strong but highly variable hydrogen maser grey scale - 1,3cm

emission (RRLs) from the near-edge-on disk
(~0.065"=80AU@1.2kpc)
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Dec Offzet {arcsec)

Calibrators: MWC349
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Flux Calibrators: MWC349

e binary stellar system:
MWC349A (Be) & MWC349B (BO type III)

e the two stars are separated by 2.4"+0.1"” and
possibly interact

e MWC349A the brightest radio continuum star

e radio continuum produced by “ionised bipolar
flow that photoevaporates from the surface
of a neutral Keplerian disk”

e size of flow decreases with frequency

e strong but highly variable hydrogen maser grey scale - 1,3cm
emission (RRLs) from the near-edge-on disk Hwsem  wem  _mm e wm e
(~0.065"=80AU@1.2kpc)

e at declination of >40deg e Martin-pintado et
=> visible for ~13h per | :
day
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Flux Calibrators: MWC349 Iram

Institut de
Radioastronomie

Millimétrique

Day: U4—0C 1 —2070 e RSpsian 202,000
0 S 6 9 12 15 18 2
B T | T T | T T | T T | T T | T T | T T ! | | T T | T M
P MwC349 I: | | i Mwes4g
=—10.6] 40 20 : 20 40 o | | dof " &0 60
|| (3C273) N
B 20 40 ' 40 20 ||
3@84 1 1 l 1 | 1 1 i : L |3084
B0 ad 8D k0! 40 20 1o 44
Tl MOON | | -
sal | ) 40 ' 40 20 L
e (SUN) |
L L ] o
o 20 40 40 20 |
. (MERCURY) . !
I o 40 ' 40 a0 o
. VENUS L “m
! 20 20 i m
N MARS | o
| ! 20 | 2q | :
JUPITER B o JUPITER
40 20 L | :20 a0
| ( SATURN) o
| ' Atk - | e
L 20 40 40 20 e
URAHUS . o e UEANUS
40 20 : | j20 40 '
NEFTUNE | L MEFTUMNE
20 B o] '
| 1 | 1 1 || | L] | | 1 1 | 1 | | | 1 | g il I | | | 1 W
0 3 & 9 12 15 18 21 24

A .




Absolute Flux Calibration

How to calibrate a calibrator? Iram

Institut de
Radioastronomie
Millimétrique

N
WINC 3409




Absolute Flux Calibration

How to calibrate a calibrator? Iram

Institut de
Radioastronomie
Millimétrique
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Flux of MWC348: SED Iram
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Flux of MWC348: SED
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Flux of MWC348: Time variability?
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Flux of MWC348: Using satellites? Iram

Institut de
3 Radioastronomie
Wik Z g Millimétrique

21-MAY-2008 @ B2.2 GHz {LO1R

Using SMA model!
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Flux of MWC348: Using satellites? Iram

Institut de
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21-MAY-2003 @ 82,7

Using SMA model!
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Flux of MWC348: Using satellites? Iram
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Flux of MWC348: Using satellites? Iram
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21-MAY-2008 @ B2.2 GHz {LO1R

Using SMA model!

. . . g . —-1
CANYMED < 259 Jy/K = @ 7.6
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- Flux: <1.2 Jy>@3mm; <1.5 Jy>@2mm;
| Fitted size:111+5mas@3mm: 91+6mas@2mm:
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Primary Flux Calibrators

Quasars

Planets

Solar Bodies
(Satellites, Asteroids,
Dwarf Planets)

Radio Stars

Antenna Efficiencies?
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Antenna Efficiencies: Interferometrically + Holo + SD Iram
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Practical Tips

Checklist:

e Antenna Shadowing
Pointing/Focus Problems
Tracking Problems
Do phases of different spectral
windows overlap?
Noisy data
Has Flux Calibrator Lines?
Is Flux Calibrator Extended?
Check Elevation of your source
Check whether source is polarised
(only important when using NC with
one polarisation)
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Practical Tips: Pointing/Focus Iram
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Practical Tips : Pointing/Focus Iram
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Practical Tips Iram
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] standard calibration package for NGRE]@E]

G0 ABORT HELP

SELECT| AUTOFLAG| PHCOR| RF} PHASE. FLUX| AMPL.| PRINT

llze previous settings 7 Mo
File name | 0l-oct-2010-uad6. ket File
First and lazt =scan :0 10000k

RECEIYER BAND = 1

JuTETETR T TRT R C TS ad |r\..p,wp‘_u_p¢u.;u:c._-.;m* .. % logdr@iralx0:~/project/plan... x |krips@bureSb:~/project/pla... =

W-FIND,[8210] Nothing found |
W-FIND,[8210] Nothing found
X axis : Time , = to =
Y axis : Amplitude 5 0.08 to *
Amplitudes are absolute
Amplitude Calibration is antenna-based
Amplitudes are divided by assumed calibrator flux
Amplitudes are expressed in kelwins
I-CLIC SET,[82108] Polarization mode: BOTH
All subbands
Subband group 1 : L8l Lez2 Le3 Led4 LG5 Lee L7 Les Leg
L11 L12
Ident 0.5950000
Y axis : Atm.Corr.Val.
Plot type is HIST
Plot type is BARS
I-5ET,[8634] Message display level set to
I-HARD, 0l-oct-2010-ua36-eff-1.ps created
I-FIND,[8634] New generation receivers data
I-FIND,[8634] 57 observations found
W-FIND,[8634] Nothing found
W-FIND, [8634] Nothing found
Y axis : Amplitude
CLIC> -
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Institut de
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] standard calibration package for NGRE]@E]

G0 ABORT HELP

SELECT| AUTOFLAG| PHCOR| RF F'HFISE< FLUX >\HF’L. FRINT

llze previous settings 7 Mo

File name | 01-oct-2010-ua36,hptf | File
First and lazt =scan :0 10000k

RECEIYER BAND = 1

JuTETETR T TRT R C TS ad |r\..p,wp‘_u_p¢u.;u:c._-.;m* .. % logdr@iralx0:~/project/plan... x |krips@bureSb:~/project/pla... =

W-FIND,[8210] Nothing found |
W-FIND,[8210] Nothing found
X axis : Time , = to =
Y axis : Amplitude 5 0.08 to *
Amplitudes are absolute
Amplitude Calibration is antenna-based
Amplitudes are divided by assumed calibrator flux
Amplitudes are expressed in kelwins
I-CLIC SET,[82108] Polarization mode: BOTH
All subbands
Subband group 1 : L8l Lez2 Le3 Led4 LG5 Lee L7 Les Leg
L11 L12
Ident 0.5950000
Y axis : Atm.Corr.Val.
Plot type is HIST
Plot type is BARS
I-5ET,[8634] Message display level set to
I-HARD, 0l-oct-2010-ua36-eff-1.ps created
I-FIND,[8634] New generation receivers data
I-FIND,[8634] 57 observations found
W-FIND,[8634] Nothing found
W-FIND, [8634] Nothing found
Y axis : Amplitude
CLIC> -
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= Flux Receiver 1 (on iralx0) 4

GO ABORT HELP

CHECk| SOLVE| GET RESULT| STORE| PLOT| > CALIERATE
GO AEORT e e e T TR
N T T e o e i g o e e o Frequency 108,95 GHz

SELECT| AUTOFLAG| PHCOR| RF| PHASE iMPL. | PRI

HT % Efficienciesy (00000

sy 1

Scan list 7 | 8175 9634
llze previous settings 7 Mo
e Calibrator 3C345
i — - i File | T
File name | 0l-oct-2010-ua3k,hpk Input Flu? | 4199

First and last scan | 0 1000 Fixed flux? MNo

Solved Fluxy |0
RECEIVER BAWD = 1
Flux in File: |4,155

JuTETETR T TRT R C TS ad |r\..p,wp‘_u_p¢u.;u:c._-.;m* roject/pla...

| Source MWCZ49, Model Flux 1,26 Jy
W-FIND, [8210] Nothing found | Al
W-FIND,[8210] Nothing found | Input Flux? 1,221
X axis : Time , = to = |
Y axis : Amplitude . 0.88 to * |
Amplitudes are absolute j Solved Flux: |0
Amplitude Calibration is antenna-based |
Amplitudes are divided by assumed calibrator flux |
Amplitudes are expressed in kelvins gcahbmtm.ﬂ4wo%
I-CLIC SET,[82108] Polarization mode: BOTH | =
All subbands é Input Flux? | 3,242
Subband group 1 : L8l Lez Le3 Le4 Le5 Lo6 ||
L11 L1z |
Ident ©.5950000 | Solved Fluxz |0
¥ axis : Atm.Corr.Val. ; :
Plot type 1is HIST |
Plot type is BARS | Calibrator 1424+366
I-5ET,[8634] Message display level set to | =
I-HARD, 01-oct-2018-ua36-eff-1.ps created [ Irput Flux? | L
I-FIND,[8634] New generation receivers data [
I-FIND,[8634] 57 observations found |
W-FIND, [8634] Nothing found % Solwed Flux:
W-FIND, [8634] Nothing found [
Y axis : Amplitude
CLIC> -

Fixed flux? Yes

Flux in File: |1.,221

Fixed flux? Mo

Flux in File: |3.,242

Fixed flux? Mo

Flux in File:
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= Flux Receiver 1 (on iralx0) 4

GO ABORT HELP

] standard calibration package for NGR i
SOLVE| GET RESULT| STORE| PLOT| »» CALIBRATE
TE T i i | Frequency 108,95 GHz

SELECT| AUTOFLAG| PHCOR| RF) PHASE iMFL. | PRI

HT ; Efficienciesy (00000

Scan list 7 | 8175 9634
llze previous settings 7 Mo
e Calibrator 3C345
i — - i File | T
File name | 0l-oct-2010-ua3k,hpk Input Flu? | 4199

First and last scan | 0 1000 | Fixed Flux? MNo

Solved Fluxy |0
RECEIVER BAWD = 1
Flux in File: |4,155

JuTETETR T TRT R C TS ad |r\..p,wp‘_u_p¢u.;u:c._-.;m* roject/pla...

| Source MWCZ49, Model Flux 1,26 Jy
W-FIND, [8210] Nothing found | Al
W-FIND,[8210] Nothing found | Input Flux? 1,221
X axis : Time , = to = |
Y axis : Amplitude . 0.88 to * |
Amplitudes are absolute j Solved Flux: |0
Amplitude Calibration is antenna-based |
Amplitudes are divided by assumed calibrator flux |
Amplitudes are expressed in kelvins gcahbmtm.ﬂ4wo%
I-CLIC SET,[82108] Polarization mode: BOTH | =
All subbands é Input Flux? | 3,242
Subband group 1 : L8l Lez Le3 Le4 Le5 Lo6 ||
L11 L1z |
Ident ©.5950000 | Solved Fluxz |0
¥ axis : Atm.Corr.Val. ; :
Plot type 1is HIST |
Plot type is BARS | Calibrator 1424+366
I-5ET,[8634] Message display level set to | =
I-HARD, 01-oct-2018-ua36-eff-1.ps created [ Irput Flux? | L
I-FIND,[8634] New generation receivers data [
I-FIND,[8634] 57 observations found |
W-FIND, [8634] Nothing found % Solwed Flux:
W-FIND, [8634] Nothing found [
Y axis : Amplitude
CLIC> -

Fixed flux? Yes

Flux in File: |1.,221

Fixed flux? Mo

Flux in File: |3.,242

Fixed flux? Mo

Flux in File:
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= Flux Receiver 1 (on iralx0) 4

<=GREG 0

] standard calibration packa

= T iy CLIC — 04—0CT—2010 10:43:25 — ogdr@iraix0  NT1WOSWOSNOFEQS 80g Scan fg.
| i) am, UA3E CO21R 108.950GHz B1 03(320,320,320,320)v Q3(320,320,320 3-20}H BOTH polarizatiens
; " (11 8176 P CORR)—( 576 BA34 P CORR) 01-0CT—2010 12:49—18:09

SELECT| AUTOFLAG| PHCOR| RF| PHASE(

llze previous settings 7

File name . 01-oct-20)

First and lazt =scan :0 10000k

RECEIYER BAND = 1

T T T

W-FIND, [8210] Nothing found

Y axis : Amplitude Armplitude KA wa, Time Amplitude (K/Jy) va, Time Amplitude (K0 wa, Time
Amplitudes are absolute
Amplitude Calibration is 3

Amplitudes are divided by T L B e e e e e
Amplitudes are expressed i p, . ; IE 1 24*‘ 59 £i5 A
I-CLIC_SET,[8210] Polarizat 7 m o
All subbands

Subband group 1

L11 L1z

Ident 0.5950000

Y axis : Atm.Corr.Val.
Plot type 1is HIST

Plot type is BARS
I-5ET,[8634] Message displd
I-HARD, 0l-oct-2018-ua36-s
I-FIND,[8634] New generatid
I-FIND,[8634] 57 obSETVELIONS TOOmg T
W-FIND, [8634] Nothing found % Solved Flux: [0
W-FIND, [8634] Nothing found [
Y axis : Amplitude

CLIC= cursorl

||||||||||||||r-ﬁi='|||||

L I 1 1 1 I 1 1 1 I 1 1
—10 —& —5 —10 =5
Amplitude (K 0y) ws, Time Amplitude (KAl ws. Time

| Flux in File: |1
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= Flux Receiver 1 (on iralx0) 4

<=GREG 0

] standard calibration packa

= T iy CLIC — 04—0CT—2010 10:43:25 — ogdr@iraix0  NT1WOSWOSNOFEQS 80g Scan fg.
| i) am, UA3E CO21R 108.950GHz B1 03(320,320,320,320)v Q3(320,320,320 3-20}H BOTH polarizatiens
; " (11 8176 P CORR)—( 576 BA34 P CORR) 01-0CT—2010 12:49—18:09

SELECT| AUTOFLAG| PHCOR| RF| PHASE(

llze previous settings 7

File name . 01-oct-20)

First and lazt =scan :0 10000k

RECEIYER BAND = 1

T T T

W-FIND,[8210] Nothing found

Y axis : Amplitude Armplitude KA wa, Time Amplitude (K/Jy) va, Time Amplitude (K0 wa, Time
Amplitudes are absolute
Amplitude Calibration is 3

Amplitudes are divided by T L B e e e e e
Amplitudes are expressed i p, . ; IE 1 24*‘ 59 £i5 A
I-CLIC SET,[8218] Polarizaf] ! . =

All subbands

Subband group 1

L11 L1z

Ident 0.5950000

Y axis : Atm.Corr.Val.
Plot type is HIST

Plot type is BARS
I-5ET,[8634] Message displd
I-HARD, 0l-oct-2018-ua36-g
I-FIND,[8634] New generatid
I-FIND,[8634] 57 obSETVELIONS TOOmg T
W-FIND,[8634] Nothing found % Solved Flux: |0
W-FIND, [8634] Nothing found |

||||||||||||||r-ﬁi='|||||

L I 1 1 1 I 1 1 1 I 1 1
—10 —& —5 —10 =5
Amplitude (K 0y) ws, Time Amplitude (KAl ws. Time

| Flux in File: |1




Practical Tips

] standard calibration packa

ABORT
Rel.fA) Atm.

SELECT| AUTOFLAG| PHCOR| RF| PHASE(

llze previous settings 7

Absolute Flux Calibration

Institut de
Radioastronomie
Millimétrique

= Flux Receiver 1 (on iralx0) 4

<=GREG 0

CLIC — 04—0CT—2010 10:43:25 — ogdr@iraix0  NT1WOSWOSNOFEQS 80g Scan fg.
UAZE COZ21R 108.950GHz B1 Q3{320,320,320,320)V Q3(320,320,320 3-20}H BOTH polarizatiens
(11 B178 P CORR)—( 576 B&34 P CORR) 01—0CT—2010 12:49—15:09

I 004
File name | Ol-oct-20)

1003 F

Eiret and last ecan | 4o

= ogdr@iralx0:~/project/ua3é

File Edit View Terminal Tabs Help

ogdr@iralx0:~/project/ua36  x |krips@pctcpl6:fusers/astro... x-ogdr@iralx[]:~fpro]ect.fplan,.. x-krips@bure5b:~jproject.fpla,..

CLIC>
CLIC>
CLIC>
CLIC>
CLIC>
CLIC>
CLIC>
CLIC> cursor
I-CLIC CURSOR,[B218] Use closest point in X
Cursor
. 2 LB1 LB2 LB3 LO4 Le5 Lee LO7
X: Time = -16.5448192 Y: Amplitud
Scan: 8193 Obs: 51 Rec: 1 Weight =
Cursor
. 2 LO1 LBZ2 LO3 LO4 L5 Lee LO7
X: Time = -9.080451594 Y: Amplitud
Scan: 8296 Obs: 181 Rec: 1 Weight =
CLIC> cursor
I-CLIC_CURSOR,[8218] Use closest point in X
Cursor
. 3 LG1 LBZ2 Le3 Le4 Le5 Lee LO7
X: Time = -6.07560594 Y: Amplitud
Scan: 8546 Obs: 472 Rec: 1 Weight =
cLIC> []

- g
2 (K AN wa, Time

Les Le9 L10 L11 L12
e (K/Jy) = 3.357461229E-02
74.0850220

L@8 Le9 L10 LI11 L12
e (K/Jy) = 3.298940594E-02
9.43385124

Leg Le9 L16 L11 L12
e (K/Jy) = 3.440744862E-02
6.44466686
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= Flux Receiver 1 (on iralx0) .

<GREG O
] standard calibration packa

CLIC — 04—0CT—2010 10:43:25 — ogdr@iraix0  NT1WOSWOSNOFEQS 80g Scan fg.
UAZE COZ21R 108.950GHz B1 Q3{320,320,320,320)V Q3(320,320,320 3-20}H BOTH polarizatiens
(11 B178 P CORR)—( 576 B&34 P CORR) 01—0CT—2010 12:49—15:09

ABORT
Rel.fA) Atm.

SELECT| AUTOFLAG| PHCOR| RF| PHASE(

llze previous settings 7

I 004
File name | Ol-oct-20)

e TR L
= ogdr@iralx0:~/project/ua3é

File Edit View Terminal Tabs Help

ogdr@iralx0:~/project/ua36  x |krips@pctcpl6:fusers/astro... x-ogdr@iralx[]:~fpro]ect.fplan,.. x-krips@bure5b:~jproject.fpla,..

CLIC= :
CLIC= 5
EEE: 2 (K AN wa, Time
CLIC>

CLIC>

CLIC=

CLIC= cursaor

-CLIC CURSOR,[8210] Use closest point in X \

Cursor
. 2 LB1 LGZ2 LO3 LO4 LBe5 Les LOT L8s Le9 L18 L11 L1Z2
X: Time = -16.5448192 Y: Amplitude (K/Jy) = 3.357461229E-02
Scan: 8193 Obs: 51 Rec: 1 Weight = 74.0850228
Cursor
. 2 LO1 LGZ LO3 LO4 L5 Lee LOT7 Les Le9 L1® L11 L12
X: Time = -9.080451594 Y: Amplitude (K/Jy) = 3.298940594E-02
Scan: 8296 Obs: 181 Rec: 1 Weight = 9.43385124
CLIC> cursor
I-CLIC_CURSOR,[8218] Use closest point in X
Cursor
LB1 LGZ LO3 LO4 L85 Lee LOT7 Les Le9 L1e L11 L1z
-6.07560594 Y: Amplitude (K/Jy) = 3.440744862E-02
8546 Obs: 472 Rec: 1 Weight = 6.44466686
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GO AEORT HELP

] standard calibration packa - = : - -
CHECK| SOLYE| GET RESULT| STORE| PLOT| »» CALIBRATE

LLIC — D=0 —— __EWOSNOAERT ADg Soan g

UAZE COZ1R Frequency 108,595 GHz 32@ 320 220 520:‘H BOTH polarizaticns

i = Rel.{A) Atm. (11 8176 | 10 12:49—15:09
SELECT| AUTOFLAG| PHCOR| RF| PHASE( | Efficienciess |14 24.4

G0 ABORT

Scan 1@t 7 | 9175 3193 § 8295 8546
llze previous settings 7 W
| Calibrator 3C345 R

#

File name . 01-oct-20)

B e LOYSE b e e P

0 ogdr@iralx0:~/pro| |

Input Flux? | 4,328

¥

Solved Flux: | 4,322
File Edit View Terminal Tabs Help

| Flux in File: |4.322

ogdr@iralx0:~/project/ua36  x |krips@pctcpl6:fusers/astro... X |og| pject/pla...

i | Source MUC349, Model Flux 1,26 Jy
= |

CLIC> Input Flux? | 1,16
CLIC= |

CLIC> |
CLIC~ | Solved Flux:

CLIC= |
CLIC> Flux in File:

- i
Fixed flux? 2 (K AN wa, Time

CLIC> cursor

-CLIC CURSO0R,[8210] Use closest point in X | i
Cursor Input Flux? |

2 LBl LGZ2 LO3 LO4 Le5 Les LOT7 Le8 Le9 L1o E
X: Time = -10.5448192 Y: Amplitude (K/Jy) = 3.1|
Scan: 8193 Obs: 51 Rec: 1 Weight = 74.0850228 Solved Flux: |0
Cursor |
2 Le1 LOZ LO3 Le4 L85 Le6 Le7 Les Le9 L1e || Flu inFile: | 3.165

X: Time = -9.00451594 Y: Amplitude (K/Jly) = 3.; Calibrator 1424+366

Scan: 8296 Obs: 181 Rec: 1 Weight = 9.43385124 |

| Calibrator 1743+0%

Fixed flux? Ho

CLIC> cursor | Input Flw? |[0.254
I-CLIC_CURSOR,[8218] Use closest point in X |
Cursor |

LO1 L2 L3 L84 L5 Le6 LOT7 Le8 L83 L10 || Salved Flux:
-6.07560594 Y: Amplitude (K/ly) = 3.4|
8546 Obs: 472 Rec: 1 Weight = 6.44466686 || Nlux inFile:

Fixed flux? Ho




= Flux Receiver 1 (on iralx0)
£ | 50 ABDRT HELP
] standard calibration packa 5 = 3 g5 : 3 T
CHECK| SOLME| GET RESULT| STORE| PLOT| >» CALIBRATE

a0 AEORT EF gn(ft)d LLIC — D=0 —— = __ISWOSNOFEQS S0qg i ISCGHt!’wgr

! — A e atm., WASE CO21R [ Fquency 108,55 oHe 320,320,320 3-20}H pelarizations
{11 B176 R 10 12:49-1%:09
SELECT| AUTOFLAG| PHCOR| RF PHHSE‘ | Efficiencies: |34 24.4

?I . Scan 1(Gt 7 | 8175 8193 | 9295 8546
‘ llze previous settings 7 Mo AL 3 Lo LD L3 L4 L0 Lon L7 Lon e L1 Lt L | : L)
E . 01 .......... 2 " 0.04 ;- ; . tal ! E 5 Calibrator 3[3345. E
; ile name g | Input Flux? [ 4,322 =
oo wonoe_| 0:03 - E
5_ = ogdr@iralx0:~/project/ua3c ]
t File Edit View Terminal Tabs Help _:
1 ogdr@iralx0: ~/project/ua3c krips@pctcpl6:fusers/astro... x -ogdr@iralx[]:~fpro]ect.fplan,.. 3 -krips@bure5b:~jproject.fpla,.. S . _:

CLIC> [+] : : .

Phases are Degrees Continuous 10 — —— :

I-CLIC MASK,[B81B1] Masked - Ant 1: SHADOW, Ant 2: SHADOW, Ant 3: SHADOW, Ant 4: SHADOW, Ant 5: SHADOW, Ant —B —-&

6: SHADOW 2 (K AN wa, Time

I-CLIC_SET,[8181] Polarization mode: BOTH

All subbands

Subband group 1 LGl Le2 Le3 Le4 LG5 Lee Le7 Les Le9 Lle

L11

L1z

Plot type is
I-FIND,[8181]
I-FIND,[8181]
W-FIND, [8181]
W-FIND, [8181]

BARS

New generation receivers data
33 observations found

Nothing Tound

Nothing found

I-LISTE,[8181] Source # 1 3C345 o Observations
I-LISTE,[8181] Source # 2 MWC349 2 Observations
I-LISTE, [8181] Source # 3 1424+36b 75 DDSErvarlons

I-50LVE_FLUX, [8181] Average fluxes will use the best 3 antennas
Amplitudes are absolute

mplitude Calibration 1s antenna-based
Amplitudes are divided by assumed calibrator flux
Amplitudes are expressed in kelwins
I-SOLVE_FLUX,[8546] Reference sources:
I-SOLVE_FLUX, [8546] MWC349 Flux =
I-50LVE_FLUX, [8546] Average efficiencies:

1.1600 Jy

(4]
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E] <=GREG 0

] standard calibration packag

Pencil Harker Lut| Hardcopy! Draw| Zoom| Zoom off ReFresh Clear
a0 AEORT I ety LU — D—D =20 fzrzlrgl) — ogardiraixD  NTTWOSWOSNDTERS S0q Foan fvg.
Am; Scaled UA3E CO21R 108.950GHz B1 Q3{320,320,320,320)V Q3(320,320,320 3-20}H BOTH polarizatiens

; 2 —————4 Flv RellAl Am. T " 0"8176 P CORR)—( 576 8634 P CORR) 01—0CT—2010 12:49—18:09
SELECT| AUTOFLAG| PHCOR| FF| PHAcE

llze previous settings 7 Mo

=

._5
H]
i

LY Lt LIFR LG LT LA Lg| L0 L1 L1
T T T [ 1
=

Lot
T

T T
wa
iq=

File name . 01-oct-201

4

ile Edit View Terminal Tabs

ogdr@iralx0:~/project/uasie KE

CLIC=>

Phases are Degrees Continuog o

I-CLIC MASK,[8181] Masked - =10 -8 -4 =10 -8 —6 =10 —B —-&

6: SHADOW Armplitude KA wa, Time Amplitude (K/Jy) va, Time Amplitude (K0 wa, Time
I-CLIC_SET,[8181] Polarizati
All subbands

Subband group 1 L
L11 L1z

Plot type is BARS
I-FIND,[8181] New generation|
I-FIND,[8181] 33 obs
W-FIND,[8181] Nothing found
W-FIND, [8181] Nothing found
I-LISTE,[8181] Source # 1
I-LISTE,[8181] Source # 2
I-LISTE,[8181] Source # 3
I-SOLVE_FLUX, [8181] Average
Amplitudes are absolute —10 —& =4 =14 -5

Amplitude Calibration is an Amplitude (K/0y) ws, Time Amplitude (K01 ws. Time
Amplitudes are divided by al
Amplitudes are expressed in kelwins
I-SOLVE_FLUX,[8546] Reference sources:
I-SOLVE_FLUX, [8546] MWC349 Flux = 1.1688 Jy
I-50LVE_FLUX, [8546] Average efficiencies:

el b s b a Tay

||||||||||||||||||||‘|‘:|§
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Mt: m1m:m:m+|mmelmmﬂLluL1l L1:| =
T

-+

0 T I T T T I T T C I
_a; 2A+IER A ¢« . |5 i
?494.;9 "

LO1 LT LOS LO4 LOS LDA LO7 LA LM L10 L11 LIg
L -

=

=

a:;“:’t{‘;jii

_;-._._‘;45

IIIIIIIIIIIIIIIII”'-I|III;

|||||||||||||||||||T|

[EazapamsapancapralE

O ) A N IR S M




Absolute Flux Calibration

Practical Tips Iram

Institut de
Radioastronomie
Millimétrique

ant 13 L1 LT LOS LO4 Lo LOB LOT L8 L L0 L1 L12 Lisk 140 W1 LUg 180
T T T T [ T T T T [ T T T T T T 17T TT [T 11T

;

5000 E0QC FOOO 200 a00n 00D 5000 E000 OO0
Phose v, IFi FPhase ws. IF1 Phase wa, IF1

i
Ju

ant, 14 L1 LOT LO3 Arl 1+ UM LT: 03 L0 L0 L, UT) LM L6 140 141 LIT__ L
T T T T T

}

Covloa 1

}

e

|

(

5000 E0OC  FOO0 5000 &CO0 TOOD S000 000 7000
Phoee wa. IF1 Phoma «e. IF1 Phaee va. IF1

SO0
Fhage we

D 11 1
TT

Lia L e ant 54 L7 LO L03 L LOS LB LO7 L0 Lo Li0 LAY L2 U3E "‘,“’,'.'".ml“’?“‘.“.'}““’.".“f'“'“:“.’.
L

&

|

l

Pl e e Y

(

s de e by b v b b
5000 eQOC FoDo 5000 eCO0 700D 2000 EOCD FOOO

£000 a0 Phose wa. IFi Phaza we. IF1 Phaee va. IF1
FPhaee +a. IF1 Phaza we

Al A LA) LAt LA LA LY L L) L Lk L0 L1 LIS LK

Jd&
H5

LO5 oG LOT LoE Leg L LI L2
T LB |

[

Ank 25 LO4 LOZ LOG LOd4 LO® LOB LOT LCE LS Li0 L1 L2 use
T _|_|_|_|_'_I_|_I_|_'_|_|_|_|_'_|_I_|_I_

[..

II|II|II_|§

l
1

T o e b b e

&000 E0OC  FoO0 500D &C00  TOCod S000 800D FOOO
Ll Phose  wa. IF1 Phaas wz IF1 Phaze va, IF1
Phose wa

AP LT L0 L0 LY L LU L L LB L) L2 AP
L R R R

7] Ank 45 LO1 LO% L3 LO4 L6S LOB LO7 L8 Lak L10 L1 Li2
T

'%

&

&0O00 EOOC FoOo 5000 &CRO0 TOOA S000 8QCD 7000
BADD B0 Phoee 8. IF1 Phoma we. IF1 Phaee va. IF1
FPhaoee wa. Phoes  wE.
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Summary

e SED of MWC349 follows f o« v0-6
e No time variability found above 10% during the past ~10years

e Satellites can be used as flux calibrators as well but need better
models

e Antenna efficiencies ok for 3mm & 2mm but quickly degrade for 1mm
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