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Introduction

The Aitken Criterium:

Log(Separation) + 0.2*(Magnitude of fainter component) < 2.8

can be used as a rough test to decide if any pairing of stars is worth including in a catalog of double stars.

Aitken's criterium is a statistical rule-of-thumb using as it does two easily obtained parameters: apparent magnitude and angular separation. However the test is not without its critics – for example the danger using apparent magnitude is clear. Two stars that appear to be of a similar apparent magnitude might in fact be a widely differing distances. Deneb and Regulus come to mind - where although they are similarly bright they differ in distance by roughly a factor of 20.

The angular separation required for a star to "qualify" as a double system should allow for the distance to the star in question since 10 arc seconds at 80 light years does not represent the same linear distance between partners as 10 arc seconds at 1600 light years.
The data from the 2MASS survey can be accessed via the Vizier web pages at:

http://vizier.u-strasbg.fr/viz-bin/VizieR?-source=II/246
It is possible to choose from a wide selection of database fields and for the purpose of this experiment I downloaded material on all stars with a visual magnitude brighter than 10 in the area of the sky between RA 0 and 120 degrees and declination between 0 and 90 degrees south. 

The results were processed through purpose built software to convert the astrometric data from 2MASS survey to the positional angles and separations required for double star work. 

The results fell into three clear groups.

Group 1 – Known double stars meeting Aitken’s criterium

	Name
	RA
	Decl
	Julian Date
	Mag 1
	Mag 2
	PA
	Sep

	STF8
	2.896642
	-67.8969
	2451073.7
	7.79
	9.21
	291.435
	7.851

	HJ3357
	4.005244
	-15.68278
	2451821.8
	8.43
	8.47
	156.107
	9.792

	S390
	14.54061
	-60.09747
	2451538.6
	7.72
	7.81
	215.77
	6.469

	HJ 3416AB
	15.82461
	-13.8936
	2451496.7
	7.53
	7.63
	128.851
	5.056

	STF124
	21.56882
	-30.94839
	2451840.7
	8.38
	9.56
	233.306
	7.169

	JSP 859
	29.00513
	-28.5045
	2451148.5
	9.2
	9.84
	324.557
	6.522

	COO 14
	39.68451
	-2.088257
	2451465.8
	7.87
	8.42
	128.462
	8.74

	STF 341
	45.75578
	-40.35216
	2451084.9
	7.51
	7.52
	42.646
	8.682

	DUN 15
	54.9395
	-20.98523
	2451407.9
	6.92
	7.71
	327.532
	7.599

	ALG 1
	56.48379
	-31.77873
	2451144.7
	9.49
	9.96
	294.024
	5.597

	HJ 3596
	57.13431
	-37.62017
	2451155.6
	8.25
	8.52
	138.167
	9.393

	DUN 16
	57.14947
	-57.07137
	2451440.8
	4.72
	5.25
	215.551
	7.965

	RMK 4
	66.05085
	-59.87485
	2451551.6
	6.81
	7.16
	246.317
	5.539

	HJ 3665
	67.98313
	-61.21774
	2451488.6
	9.77
	9.97
	57.539
	6.084

	HJ 3686
	70.43846
	-8.796194
	2451115.7
	8.37
	8.44
	221.111
	7.162

	STF590
	70.89651
	-31.90424
	2451130.8
	6.65
	6.74
	317.513
	9.207

	HJ 3735
	78.38725
	-8.415584
	2451176.6
	8.15
	8.35
	149.205
	7.145

	STF701
	80.8271
	-35.35279
	2451108.8
	6.14
	8.1
	139.168
	6.133

	HJ 3760AB
	81.4712
	-7.369441
	2451187.5
	7.74
	8.31
	222.292
	7.427

	STF 871
	92.89109
	-7.752491
	2451095.8
	8.85
	9.38
	306.732
	7.362

	BRT 376
	93.99085
	-38.57954
	2451154.8
	9.37
	9.39
	294.955
	6.067

	COO35
	94.02695
	-47.04435
	2451556.6
	9.54
	9.54
	229.526
	6.156

	HJ 3848
	94.2152
	-67.58235
	2451498.7
	9.87
	9.99
	137.425
	5.686

	HJ3862
	95.30513
	-40.97549
	2451155.8
	9.18
	9.34
	111.319
	8.001

	HJ 3860
	96.44301
	-16.88042
	2451222.6
	7.24
	8.72
	227.576
	8.634

	RMK 5
	107.6019
	-9.269628
	2451528.7
	7.61
	7.73
	226.375
	6.908

	STF1060
	109.0279
	-52.31148
	2451229.6
	8.6
	9.61
	25.771
	6.832

	RMK 6
	110.0893
	-0.66917
	2451581.6
	5.96
	6.45
	26.33
	9.086

	STF1077
	110.2488
	-37.29119
	2451105.8
	9.75
	9.86
	139.523
	5.49

	HJ 3966
	111.1973
	-22.00033
	2451220.5
	6.83
	6.88
	322.51
	6.837

	H27
	114.7078
	-30.91136
	2451211.7
	4.42
	4.63
	317.849
	9.954

	COO 63
	119.029
	-60.81505
	2451216.7
	8.94
	9.18
	308.915
	8.046

	HJ 4027 AB
	119.188
	-14.22687
	2451551.6
	8.37
	8.76
	115.569
	9.325


Group 2 – Catalogued double stars not meeting Aitken’s criterium

	Name
	RA
	Decl
	Julian Date
	Mag 1
	Mag 2
	PA
	Sep

	STF 3065
	1.996771
	-14.22687
	2451014.8
	9.52
	9.57
	289.72
	9.72

	STF49
	10.19783
	-7.232632
	2451088.7
	7.05
	10
	321.355
	8.601

	STF68 AB-C
	12.96052
	-8.165755
	2451088.8
	8.25
	9.9
	295.937
	7.902

	BAL277
	20.48687
	-1.285022
	2451076.7
	9.9
	9.9
	261.764
	8.393

	HJ 3472
	28.24198
	-28.0789
	2451120.7
	9.86
	9.99
	239.04
	6.508

	STF 596 AB-C
	71.46265
	-11.94944
	2451142.8
	8.28
	10
	301.7
	9.989

	HJ3715
	74.87357
	-49.4581
	2451489.7
	7.16
	9.1
	112.211
	9.923

	HDS 707
	80.48751
	-28.14429
	2451184.6
	9.29
	9.3
	141.84
	9.633

	COO 36 AB-C
	96.08773
	-28.02373
	2451201.6
	8.49
	9.26
	241.975
	9.079

	COO39
	98.96964
	-48.27993
	2451509.8
	7.41
	9.9
	206.825
	9.508

	HJ734
	98.97995
	-9.450808
	2451190.7
	9.75
	9.78
	33.024
	7.969

	H60
	99.17112
	-22.61477
	2451198.6
	6.41
	9.3
	335.554
	9.178

	B2609
	101.6172
	-19.19582
	2451198.7
	9.2
	9.87
	88.839
	8.882

	STF 972 AB-C
	102.0923
	-15.32979
	2451193.6
	8.28
	9.21
	144.293
	9.643

	HJ 399
	102.6971
	-3.25572
	2451526.7
	9.6
	9.6
	211.611
	8.729

	ARA886
	105.3143
	-20.57258
	2451204.7
	9.26
	9.85
	320.078
	8.398

	WFC 49
	105.5881
	-5.140629
	2451866
	9.71
	9.94
	201.168
	8.887

	J2803
	109.132
	-5.224441
	2451103.9
	9.9
	9.9
	234.562
	7.78

	HJ3962
	110.2289
	-56.78017
	2451524.7
	8.53
	9.43
	107.319
	8.247

	HJ 3973
	112.9629
	-20.93039
	2451633.5
	7.89
	9.9
	38.192
	9.06

	HJ 3979
	113.4177
	-36.43034
	2451220.6
	9.47
	9.49
	249.684
	8.855

	HJ 56
	113.5845
	-3.2061
	2451156.9
	9.48
	9.84
	148.352
	7.172

	COO 61
	118.1606
	-30.47551
	2451216.7
	9.14
	9.43
	42.699
	8.876

	I 1104
	119.7079
	-60.64422
	2451604.6
	9.4
	9.6
	63.394
	8.553


Group 3 – Previously unreported double stars meeting Aitken’s criterium

	RA
	Decl
	Julian Date
	Mag 1
	Mag 2
	PA
	Sep
	Const

	27.23758
	-0.728391
	2451079.84
	10
	10
	206.389
	7.961
	Cetus

	38.65834
	-75.83901
	2451509.62
	9.5
	9.5
	338.158
	8.257
	Hydrus

	38.97029
	-28.5045
	2451129.58
	10
	10
	235.107
	6.048
	Fornax

	92.73577
	-7.369441
	2451134.82
	9.7
	9.7
	265.367
	5.839
	Monoceros

	100.3232
	-15.35743
	2450903.56
	9.8
	9.8
	286.305
	9.502
	Canis Major

	102.2572
	-13.28411
	2451193.61
	9.8
	9.8
	233.072
	9.647
	Canis Major

	104.3291
	-16.88042
	2451153.72
	10
	10
	219.926
	5.502
	Canis Major

	104.3364
	-25.4878
	2451208.53
	9.6
	9.6
	223.514
	8.245
	Canis Major

	106.7515
	-15.013
	2451153.84
	9
	9.84
	239.625
	6.827
	Canis Major

	107.0369
	-16.76554
	2451153.85
	9.5
	9.5
	296.958
	7.719
	Canis Major

	108.4269
	-6.543167
	2451229.62
	10
	10
	245.181
	8.602
	Monoceros

	111.1435
	-12.99702
	2450905.56
	9.6
	9.6
	223.734
	9.093
	Canis Major

	113.0874
	-28.85236
	2451211.68
	9.9
	9.9
	222.131
	9.184
	Puppis

	113.9579
	-22.00033
	2451639.51
	9.6
	9.78
	311.198
	6.1
	Puppis

	114.2095
	-29.57842
	2451211.73
	10
	10
	355.451
	8.093
	Puppis

	118.4282
	-65.90225
	2451550.66
	10
	10
	251.217
	7.938
	Volans

	119.5175
	-14.37034
	2451207.66
	9.5
	9.5
	300.391
	9.642
	Puppis


While not without some problems this method has allowed the detection of some bright double stars that have not been reported before.

The experiment will now be repeated for the remain 5/6th of the sky.

