L] L] n ""éi‘i
Centrum Astronomiczne im. M. Kopernika PAN &>

Practical Observational
Astronomy

Lecture 5

Photometry

Wojtek Pych
Warszawa, October 2019



History

 Hipparchos 190 -120 B.C.
visible stars divided into 6 magnitudes

 John Hershel 1792- 1871 -
Norman Robert Pogson A.D. 1829 - 1891
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Visual Observations

*Argelander method
*Cuneiform photometer

*Polarimetric photometer
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Photographic Plates
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anning Micro-Photodensitometer

proaches: setting up sound
waves in liquids of high
refractivemndex—liquids that
were generally very poison:
ous; and building mirrors on
magnetic deflectors, which
became incandescent at the
power levels needed 1o oper-
ate them. In total the work-
shop made 23 prototype
scanners before we devel-
oped a simple high-speed
SCARNET using mirrors driven
by piezoclectric transducers.
did

The protolype sy
not  work
ecially wh
1ors), but after six years and
a PhD 1 did mt least know the
problems. The Sci
search Coundil (now SERC)
Fmvmd funds 1o build a
ully working  machine.
Council showed great
faith in someone who held
one of the lowest posts in the
university!
Throughout the whole de-
velopment, the SERC has
been enormously helpful and
supportive. We split  the
project into two, The design

Machine replaces man as siar-
gazer: now Edl Kibblewhite's
analyser does the donkey work




Photographic plates
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Photoelectric Photometer

 Photomultiplier tubes

- Single star measurement
- Individual photons




Photoelectric Photometer

« 1953 - Harold Lester Johnson - UBV system

- telescope with aluminium covered mirrors,

- detector is photomultiplier 1P21,

- for V Corning 3384 filter is used,

- for B Corning 5030 + Schott CG13 filters are used,
- for U Corning 9863 filter is used.

- Telescope at altitude of >2000 meters to allow the
detection of sufficent amount of UV light.
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Types of photometry

* Aperture
* Profile

* Image subtraction



Aperture Photometry




Aperture Photometry




Profile Photometry

2 .y ... :T.s i |




Profile Photometry
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DAOphot

Find stars

Aperture photometry
Point Spread Function
Profile photometry



Image Subtraction




Image Subtraction

 Construct a template image

- Select a number of best quality images

- Register all images into a selected astrometric
position
 Find common stars
» Calculate astrometric transformation
» Calculate photometric scale transformation

- Stack images
« Subtract template from the science image(s)



Image Subtraction

« Subtract template image from a science image

Find common stars

Calculate astrometric transformation
Calculate photometric scale transformation
Find PSF transformation kernel

Convolve template image with PSF transformation
kernel

Subtract template



10N

Image Subtract




Image Subtraction

Detect variable stars

Aperture or profile photometry on subtracted
iImage

Profile photometry with aperture corrections on
the template image

Photometric calibration of the light curves



Image subtraction

NGC 6802 LCO V25 (DIAPL)
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