SHORT TERM VARIABILITY IN QUASAR MAGNITUDE: QUASARS OBSERVATION OVER TWO PERIODS OF 30-40 DAYS, IN ORDER TO DETERMINE PHYSICAL QUALITIES THAT CHARACTERISE THE OBJECTS BEING OBSERVED.  
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QUASAR VARIABILITY

Quasar magnitude have been know to vary over a period of time, and taking note of these variations is the purpose of this research. The observation is carried out over a period of 30-40 days. Images of certain quasars are requested daily through the NFO telescope located in New-Mexico with the use of the ATIS, these images are received on a daily basis and aligned into one single image. These images are taking in two different color bands: red and green. The files are decompressed and aligned using a software called IRAF (image reduction and analysis facility) a program called ImCombine is run on individual images in order to produce a single image, this image is then set aside for comparison. The spectroscopy of the images is done using Source Extractor (SexTractor), the variation in the brightness are observed and a comparison of all data is made. Three individual exposures are taken for each color band on individual quasars. The quasars for observation are the HS1603+3820 and MRK 0877.

ANALYSIS

Quasar magnitude is determined using a number scale, brighter objects have a lower magnitude. Three 200 second exposures were taken for each color band V and R, and the three images for each band were shifted into alignment to produce the single image for analysis purposes. This was carried out using IRAF, also, the spectroscopy of the stars in the area of  the sky under observation was taken, a list of ten stars were picked from each area of the sky and the first night of observation was used as a control for analysis of images of every other night. The chosen stars had typical characteristics that qualified them in the sense that they were not saturated and had a considerable radial separation from other nearby stars. The magnitudes of these stars were taken over the period of the research and observed for signs of significant change in magnitude, then the results were recorded on excel table format for comparison with the reference data at the top of the table. These results were combined with previous research results from the previous year in order to make a proper comparison and analysis. The MRK 0877 was observed to be consistent over time with an intermittent drop in luminosity. In the present year of this research, the first data were taken on May 24th and the data recorded as a reference data of analysis, the images taken on this day featured a clear night sky which further ensured it as a reference data.

DATA COLLECTION AND ORGANIZATION

A naming system was adopted for the observation in order to avoid a mix in data, the HS1603+3820 images were given a number prefix of 7 and the MRK_0877 was given a number prefix of 3 for every data collected. These data were collected and a catalog made for each resulting image after alignment. The request for images were made using the ATIS (automatic telescope instruction set) with 200 second exposures.

DISCUSSION

The purpose of this experiment is to set a distinct limit for short term quasar magnitude variability, and this was achieved by making use of a 24inch telescope and an image reduction and analysis program. Throughout this research it was observed that the HS_1603+3820 is a considerable stable quasar with a relatively low alteration in luminosity. The MRK 0877 on the other hand demonstrated a more significant change in magnitude with considerable jump on the 25th of may, this further buttresses earlier observations made in the previous year of this research. There were three exposures taken for each color band for each quasar, and this meant that there were a minimum of twelve images to be analyzed daily. New images were decompressed on a daily basis, while old images were recorded as data for the purpose of comparison and analysis. Analysis of this images was done using the IRAF software, the aligned using the ImCombine program, and the spectroscopy of each image was done using the Source Extractor program, it normally takes 15-20 minutes to align each image before proceeding to run the spectroscopy. After the images were aligned and stacked, 

 


A standard luminosity scale.

	Quasar
	RA (2000)
	Dec (2000)
	z
	mV, MV
	mR, MR
	Dco (Mpc)
	LV (erg/s)
	LR (erg/s)
	Reason for Selection

	MRK 0877
	16h20m11s
	17º24'28”
	0.1124
	15.39

-22.96
	15.04

-23.31
	444.716
	4.7E+044
	6.5E+044
	Low Redshift, UV, IR Xray

	3C-334
	16h20m21s
	17º36'24”
	0.0555
	16.41

-25.22
	16.14

-25.49
	1,697.990
	3.75E+045
	4.83E+045
	Low to Moderate z, RLQ,IR

	HS 1603+3820
	16h04m55s
	38º12'01”
	2.5100
	15.64

-28.73
	15.13

-29.24
	3,996.336
	3.98E+046
	1.52E+047
	Very High L, Very High z

	QUEST J1507-0202
	15h07m24s
	-02º02'13”
	1.0900
	14.53

-28.38
	13.96

-29.22
	2,642.447
	6.9E+046
	1.5E+047
	High mag, High z, Disc. by Variability

	QUEST J1507-0207
	15h07m07s
	-02º07'29”
	1.9200
	17.31

-25.68
	16.77

-27.15
	3,555.379
	1.35E+046
	2.22E+046
	High z, Low mag, Disc. by Variability
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Observation quasars and their calculated properties.

RESULTS
Out of the three quasars observed during this period, one quasar was observed to have had a considerable variability, the quasar MRK 0877 had a significant drop in magnitude on the 25th of may, which was the second day of observation for this period of observation, the HS 1603+3820  was observed to have a significantly steady magnitude over the period of this observation, with it’s biggest magnitude occurring on may 30th . After a thorough comparison of the results, it can be said that the HS 1603+3820 is a very stable quasar  with a high red shift, while the MRK 0877 has more tendency for variability over a short period of time.

7-day observation of the MRK 0877

Day vs. magnitude
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