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ALMA OT: Sensitivity Calculator

Brief outline:

- What are we measuring
(brief theoretical discussion)

- How to use the sensitivity
calculator

- What to look out for

- Minor wrap-up
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ALMA OT: Sensitivity Calculator
P, = I,dAdQ

2;{‘ Ts-rc | RJ Iir_nit means. power ~ specific intensity
— dfldQ ~ (brightness) temperature

AQ

_ 9kT,.
'T.sg.s = sky T I'n,  Something we don't need!
Lsys > > Lgrc

We need T_ ! What to do?
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Tgyg > > Tgrﬂ <= This is usually the case!
T = T This is what we need to get a
e
Src rms measurement!
T . TSQS .
TS @=== Reduce T by samplingT_...

N
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Tsys The noise when measuring T_ _decreases

/N with increasing N (sampling points)

But what /s N?

Trms =

N ~n(n-1)/2 = number of baselines, n is the number of

antennas
~Av = frequency range (bandwidth) in Hz
~1 = exposure time (on source time) in seconds
~ 2 = a factor for double polarization mode

T
T -~ =i K
e Jn(n—l)-Av-t[ ]
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Back to flux and Jansky... or milliJansky (mJy):

Tsys Tsys

SR = (K/Jy) ~ A./2k

System Equivalent Flux Density

_ SEFD
™ Jn(n—1)-Av-t

n(n-1) ~ number of baselines, n is the number of antennas
Av = frequency range (bandwidth) in Hz
t = exposure time (on source time) in seconds
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Inputs to calculator:
- declination (for elevation)

- frequency (e.g. for atmospheric absorbtion etc.)

- weather (optional)
- number of antennas (gives number of baselines)
- resolution (gives the Av)
- integration time (gives the value of t)

Common Parameters

Polarization Dual

Observing Frequency

Output:
- Sensitivity reached

10:00:00.000

100.0

GHz

Bandwidth per Polarization [5.0

km/s

|
o
'h

Water Vapour ® Automatic Choice ) Manual Choice
) Column Density 5.186mm (7th Octile)

tau/Tsky tau=0.054, Tsky=16.480 K

Tsys 83.464 K
Individual Parameters

12m Array 7m Array Total Power Array
Number of Antennas (34 < |9 < — | |2_<— |
Resolution 5.0 arcsec_ w [ 20.612211 arcsec 61.836633 arcsec
Sensitivity(rms) 0.92236 my « v [[10.65809" " [y | v |[21.84647 iy |

(equivalent to) 0.00451 K w | 0.00307 K |w| 0.00070 K |w»w
Integration Time 1 h _ w ([l w1 h _
Integration Time Unit Option |Automatic v
Calculate Integration Time Calculate Sensitivity Close
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Inputs to calculator:

- declination (for elevation)

- frequency (e.g. for atmospheric absorbtion etc.)
- weather (optional)

- number of antennas (gives number of baselines)
- resolution (gives the Av)

- desired sensitivity (gives the value of S __or T )

-Common Parameters

Output:
- Integration time required

Dec = -20:00:00.000

Polarization Dual v

Obsenving Frequency 100.0 GHz

Bandwidth per Polarization (5.0 km/s .

Water Vapour ~Emmmm) ® Automatic Choice © Manual Choice

) Column Density 5.186mm (7th Octile)

tauTsky tau=0,054, Tsky=16.480 K

Tsys 79.838 K
-Individual Parameters

12m Array 7m Array Total Power Array
Number of Antennas (34 < |9 < — | |2 <— |
Resolution 5.0 arcsec < w || 20.612211 arcsec || 61.836633 arcsec |
Sensitivity(rms) 10.00000  [mly < ummmn v |[10 mly | w10 [y

(equivalent to) 0.04891 K w|10.00288 K |+]||0.00032 IK -
Integration Time ~ [28.02397  [ls < mmmmm || [1.03941 <o | v | (4.36707 <
Integration Time Unit Option |Automatic -

| Calculate Integration Time I | Calculate Sensitivit; I | Close |
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Source size:
What to look out for? -

Atmospheric absorbtion:

Chajnantor - 5000m, 0.25mm pwv
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Notes on calibration:

Amp vs. Time Spw: 1

Phase . S _ N T
. - H :. . I
calibrator s - l | I | | l | I l ' l l
] Poof b by Pob 3 i o
_'i’__'l H .'_" L E ?1. - . . -

i £
.

0.04 +

Makes sure all antennas are in
phase (atmospheric effects)

0.03 —

Amp

0.02 -
Bandpass

ib Assures a flat frequency ‘ .. Flux

calibrator ] I response l i :  Calibrator
aamcmen | LT BN 1 T 1N T 1T

Source ]

T T T T T |
03:06:40 03:40:00

T I T T I T T I T | T I T |
04:13:20 04:46:40 05:20:00 05:53:20
Time (from 2011/04/16)



Thank-yetr
and make sure to check the summary slides in the
afternoon
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