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{UN o))
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170 [91X2 TWUND

Ola, B,y)=1-cos® a —cos® S —cos’ y +2cos a cos Bcos y (2.4)
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[y .| u,
arcsin| — |—arcsin| —=
v V,
u; u,
®, =arcsin +arcsin| —=
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2 2
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+ 2{003 0 ([1 (e, /v,) Il (u, /v,) ])1/2

NN DIwY? N1 ,N'XNA0'KN NI7221 DINYNN DX NMTANY JNX?  ,NYd

*27202'KN
(2.10)
Fu,uy) _ NT TTG(Vl,vz,ﬁ)x sin @ d6 dv, dv,
wi, e W [ROuy v )]0 - o2 —a2)]”

7271 (2.10) nXWNn 112y 2 NN DR NP YR

2.11)
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[ ((9 y vy, [V, )]1/2 [(Vl2 —u; XVZZ —u; )]1/2

uu,

Uy Uy

‘2 A npn il



-18 -

(2.12)
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‘9 U /Vl a”z/vz )]1/2
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12 N\1/2
—arcsin N cos@ — [ [ﬂjJ {I[M—ZJJ =7
v V)

.N =7 "M [Nn

JTR,D'TTIA NIAIT 7w Da™n 'K7X |D9IN] 0'2D1D NIAIT DI 1IX D NM)
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Frisd i S B 8 214)

IR
Fu,u,)=F ) - F,(u,) (2.15)
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.D'9X¥1IN D'TTIAN D'A2DN 7W NIA79NNN NIYY719
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MPNN 2 TI9N7 MYON M7 TR NN 'K INT DX ,)T'RN .(2.15) nkiwn

.G(v,,v,,0)=H(v,,v,)g(0) nw'ampn i G(y,v,,0) Inra o0
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:(10'4 ¥ NIT'N'a DA 27200 N2 DN VWA DDYYA 72) AB mipN'mn

Velocity

interval 0-50  50-100 100-150 150-200 200-250 250-300 300-350 @, (u,) u,(u,)
(Km/sec)

0-50 563 525 406 351 200 90 51 0.22 115
50-100 617 575 446 388 221 99 58 0.24 116
100-150 ~ 451 420 324 282 161 73 42 0.18 115
150-200 ~ 433 404 313 271 155 70 41 0.17 116
200-250 276 260 200 174 99 45 26 0.11 116
250-300 122 115 88 77 44 20 12 0.05 116
300-350 104 99 76 67 39 17 10 0.04 117
¢ (u,) 0.26 0.24 0.19 0.16 0.09 0.04 0.02

u, (u,) 125 126 126 126 126 126 127

DATNAN NIAY NIRRT 20NN NIYA NIAYONAN ,NTAN-ITA NNANoAN nymio .2 n'av

:(10'4 ¢ NIT'N1 01D 22200 N2 9XA VWA DDAYaA '75) ABR nxnixnn mpx'mMn

Velocity

interval 0-50  50-100 100-150 150-200 200-250 250-300 300-350 @, (u,) u,(u,)
(Km/sec)

0-50 576 496 385 356 205 105 0 0.21 112
50-100 657 627 466 412 215 94 0 0.25 108
100-150 452 447 331 277 141 56 22 0.17 110
150-200 465 454 335 276 143 57 22 0.18 109

200-250 290 264 201 172 96 45 18 0.11 112
250-300 115 99 80 65 37 19 7 0.04 112
300-350 115 88 74 66 43 25 10 0.04 119
¢ (u,) 0.27 0.25 0.19 0.16 0.09 0.04 0.01
u, (uy) 126 125 126 124 125 125 201

DATNA NIAY NNIXRTY? Ao N2IYA NIAYONNA NTAN-ITA NINANoAN NyIe .3 a7

:(10™ Yw nIT'N'a DIn Y20 N2 NOKD NVWA DDA 99) RB mmxn
|

Velocity
interval 0-50  50-100 100-150 150-200 200-250 250-300 300-350 @, (u,) u,(u,)
(Km/sec)

0-50 1901 198 20 0 0 0 0 0.21 31
50-100 614 1564 158 40 10 0 0 0.24 68
100-150 40 515 1000 158 0 0 0 0.17 112

150-200 69 79 574 752 158 9 10 0.17 156
200-250 10 50 99 535 347 50 40 0.11 190
250-300 0 0 30 59 228 119 30 0.05 231
300-350 0 10 10 50 129 198 89 0.05 254
¢ (u,) 0.26 0.24 0.19 0.16 0.09 0.04 0.02

u, (uy) 43 89 144 193 242 278 284
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Velocities
interval 0-50 50-100 100-150 150-200 200-250 250-300 300-350
(Km/sec)

0-50 20 4 9 -8 -11 -2 -12
50-100 2 -14 4 11 -1 0 -2
100-150 19 1 -8 -5 -3 0 -3
150-200 1 -3 3 -8 2 0 4
200-250 -14 6 -2 4 1 1 4
250-300 -8 2 -2 3 3 -2 3
300-350 -19 4 -4 4 9 2 5

0y 75 .ABR nynixnn 'nix'mn pamman 1Ay oaxnxigEn D1y .5 nhao

. 10”° ¥ nIT'N"a Dan nYavn M

Velocities
interval 0-50 50-100 100-150 150-200 200-250 250-300 300-350
(Km/sec)
0-50 93 -300 -121 109 183 203 -167
50-100 -25 153 36 108 -24 -52 -196
100-150 -90 197 77 -31 -108 -128 83
150-200 -25 206 71 -84 -110 -135 77
200-250 -1 -45 -21 -46 1 15 97
250-300 24 -54 7 -32 2 17 36
300-350 24 -157 -49 -26 57 81 70

n720n M2 0N 'O .RB 'mmxn Dan Ny oaxxiga DIy .6 nav

.10° Yw niIT'n'a Dan

Velocities
interval 0-50 50-100 100-150 150-200 200-250 250-300 300-350
(Km/sec)

0-50 [ 13430 | -3139 -3809 -3378 -1846 -902 -357
50-100 -146 9879 | -2928 -3408 -1980 -1016  -402
100-150  -4115 | 1010 6761 | -1146 -1492  -729 -288

150-200  -3792 -3322 | 2522 4810 100 | -131 -188

200-250  -2874 -2232 -1144 | 3547 2482 15 206
250-300 1226 -1124  -583 -148 1872 990 219
300-350 1278 -1073  -818 -278 864 1774 809
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DM YAl 7y nooann XY P N1 nimn .Microsoft nian v
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.(Catalog of Stellar Projected Rotational Vel., Glebocki et al., 2000)
TIa'wn nrxini ,Microsoft nnan 2w Excel XP ni>ima yxia alzopn yaz 1wy
ASCI v nma yalzd nnwa

ITX2l 'YK ||'7n 7v MdNN2 NN XN L,NMDINN N7Y9N DR VWO? Nan 7Y

. Differences -1 Omega ,SubClasses ,Distribution :nno> nyax

= Binaries by Netzach Farbiash (c) 2002

192 20 2 i] a i] 0 i
62 158 16 4 1 i] 0

4 52 1 16 0 i 0 SubClasses

7 g 58 7 1B G 1

1 15} 10 54 35 5 4 Differences

a a 3 G 23 12 3

1] 1 1 a 12 20 9

Omega

Total number of systems: 1010

114768 108936 82712 71581 40765 18413 10431
125723 117212 90304 3072 45037 20273 11780
92002 25662 ERIES 57393 32787 14779 8532
aa262 224 E3745 BR202 NE79 14243 2357
56134 52327 40731 35517 20266 N6 5391
24787 23371 17978 15715 L 3993 2404
21189 20259 15491 13615 7924 A/132 2136

Total number of systems: 2038180

15177 13053 10151 3374 5339 2773 5

17303 16507 12274 10856 5RS7 2467 0

11890 11760 a70e 7299 3708 1481 5a0
12251 11963 8826 7276 3766 1433 568
7R27 6956 5295 4522 2515 1183 452
3032 2812 2100 1724 983 480 183
3020 2327 15945 1732 1125 E&7 27

Total number of systemns: 263344

.Distribution — 0 M3 7y nx'N7 ANK7 21w'NN NIKXIN — 1 0N NIINN
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SubClasses - nn9> .a

%, Binaries by Netzach Farbiash (c) 2002

L Distribution
102 4 1 a 0 a a

4 k) il 15 1 1 Differences
0 3 4 15 8 2
1 1 4 10 19 k| 0

mega

(== Y I

32 1] 0 1] 1] 0

o 10 0 oo 1] 0

o 2 a8 3 1] 0 1]

oo 2 12 0 1 0

1] 0 1] 3 5 1] 1]

1] 0 1] 1 0 1] 0
0 ] ] 1 ] 0

o1 1] 0 1] 1] 0

o 2 1] (I 1] 0

o o 2 1 1] 0 1]
oo i 2 2 0 0

1] 0 1] 2 0 1] 1]
1] 0 1] 1] 2 1] 0
1] 0 1] 1] 0 1] 0

Total number of systems which have differences of 3 subclazzes is: 14

2 000 0 0 0
o2 0 0 0 0 0 v

.SubClasses — n 1Mo 7y N¥'N7 ANK7 2IW'NN NIKXIN — 2 70N NINN

29 117 TINn T 171w nnTo n7'won SubClasses — N N9 7y nx'nY
12 |2 "R0PO90N NINAN 7Y 'Ran qon oy9nw X7X | Distribution -n Nno>
IT NI7TAIN ,NNIYA NIXIAPN 1A D719 0'DIWN D72 DX DTN [DINY AITD

N alitn 11 'aY II7?('\l.’)|7'.-')0|'\ 7’Nnn -9V 1M
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Differences -nmo9> .2
a90n NX NIoion NI7vs NT1o n'7'von Differences -n W9y 7y nx'n%

nw/n"p 100 ,nmw/m"p 50 -n v DN7Y NINNN 700 2 YTANNY NIAITD

%, Binaries by Netzach Farbiash (c) 2002

Distribution
<B0= 834
:} gg; 13?3 SubClaszes
<200=12
<260=3
<300=0
<350=0 0

mega

Total number of syztems: 1010

.Differences — n 1Mo 7y N¥'N7 ANX7 2W'NN NIRXIN — 3 70N NINN

N'NITH NN 700 'w5n 7w TINA NzYTn oo yxan Omega -n 1Inod
NIXYINA YIN'Y NWYI X7 IT NTIAYA D71 ,DIFMMKD NIFAITD NIDIYAL AIT 22 |2

AR
NN NYNNYN 0'9712 DNAXNL IT N'DINA 172ApNnY DIman Ty Ix?

.Microcal nnan 7w Origin 6
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N'DINN TR
Private Sub Differences_Click()

Dim i As Variant
Dim C5050, C10050, C15050, C20050, C25050, C30050, C35050

C5050 = 0: C10050 = 0: C15050 = 0: C20050 = 0: C25050 = 0: C30050 = 0: C35050
=0

i=0

'‘Building two arrays, one for the first component
'of each binary system, and the other for the second one.

Dim StarA(1010, 2) As Integer
Dim StarB(1010, 2) As Integer

'Inserting the data into the arrays
Open "c:\vbbinaries\data.txt" For Input As #1

Do Until EOF(1)
Input #1, StarA(i, 2), StarA(i, 1)
Input #1, StarB(i, 2), StarB(i, 1)
i=i+1

Loop

Close #1
Fori=0 To 1009

If Abs(StarA(i, 2) - StarB(i, 2)) < 50 Then C5050 = C5050 + 1

If Abs(StarA(i, 2) - StarB(i, 2)) < 100 And Abs(StarA(i, 2) - StarB(i, 2)) >= 50 Then
C10050 = C10050 + 1

If Abs(StarA(i, 2) - StarB(i, 2)) < 150 And Abs(StarA(i, 2) - StarB(i, 2)) >= 100
Then C15050 = C15050 + 1

If Abs(StarA(i, 2) - StarB(i, 2)) < 200 And Abs(StarA(i, 2) - StarB(i, 2)) >= 150
Then C20050 = C20050 + 1

If Abs(StarA(i, 2) - StarB(i, 2)) < 250 And Abs(StarA(i, 2) - StarB(i, 2)) >= 200
Then C25050 = C25050 + 1

If Abs(StarA(i, 2) - StarB(i, 2)) < 300 And Abs(StarA(i, 2) - StarB(i, 2)) >= 250
Then C30050 = C30050 + 1

If Abs(StarA(i, 2) - StarB(i, 2)) >= 300 Then C35050 = C35050 + 1

Next i
Text.Text = Text.Text & Chr

Text.Text = Text.Text & Chr
Text.Text = Text.Text & Chr

13) & Chr(10) & "<50=" & C5050

13) & Chr(10) & "<100=" & C10050

13) & Chr(10) & "<150=" & C15050

Text. Text = Text.Text & Chr(13) & Chr(10) & "<200=" & C20050

Text. Text = Text.Text & Chr(13) & Chr(10) & "<250=" & C25050

Text. Text = Text.Text & Chr(13) & Chr(10) & "<300=" & C30050

Text. Text = Text.Text & Chr(13) & Chr(10) & "<350=" & C35050

Text.Text = Text.Text & Chr(13) & Chr(10) & Chr(13) & Chr(10) & "Total number of
systems: "

Text. Text = Text.Text & C5050 + C10050 + C15050 + C20050 + C25050 + C30050 +
C35050 + C50100 + C100100 + c150100 + ¢c200100 + ¢250100 + c300100 +
¢350100 + C50150 + C100150 + ¢150150 + c200150 + c250150 + c300150 +
¢350150 + C50200 + C100200 + ¢150200 + c200200 + c250200 + c300200 +

P . R .
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350200 + ¢50250 + ¢100250 + c150250 + c200250 + c250250 + c300250 +
350250 + ¢50300 + ¢100300 + c150300 + c200300 + c250300 + c300300 +
350300 + ¢50350 + ¢100350 + c150350 + c200350 + c250350 + c300350 +
350350

Text.Text = Text.Text & Chr(13) & Chr(10) & Chr(13) & Chr(10)

End Sub
Private Sub Distribution_Click()

Dim i, j, k As Variant

Dim C5050, C10050, C15050, C20050, C25050, C30050, C35050, C50100,
C100100, ¢150100, c200100, c250100, c300100, ¢350100, C50150, C100150,
¢150150, c200150, ¢250150, c300150, ¢350150, C50200, C100200, c150200,
¢200200, ¢250200, c300200, ¢350200, c50250, ¢c100250, c150250, c200250,
¢250250, ¢300250, ¢350250, ¢50300, c100300, ¢c150300, c200300, c250300,
¢300300, ¢350300, c50350, c100350, ¢c150350, c200350, c250350, c300350,
¢350350 As Variant

Dim C1, C2, C3, C4, C5, C6, C7 As Variant

C5050 = 0: C10050 = 0: C15050 = 0: C20050 = 0: C25050 = 0: C30050 = 0: C35050
=0

C50100 = 0: C100100 = 0: ¢150100 = 0: c200100 = 0: c250100 = 0: c300100 = O:
c350100 =0

C50150 = 0: C100150 = 0: ¢150150 = 0: c200150 = 0: c250150 = 0: 300150 = O:
c350150 =0

C50200 = 0: C100200 = 0: ¢150200 = 0: c200200 = 0: c250200 = 0: c300200 = O:
€350200 =0

€50250 = 0: ¢100250 = 0: 150250 = 0: c200250 = 0: c250250 = 0: c300250 = 0:
c350250 =0

¢50300 = 0: ¢100300 = 0: ¢150300 = 0: c200300 = 0: c250300 = 0: 300300 = 0:
¢350300 =0

¢50350 = 0: c100350 = 0: ¢150350 = 0: c200350 = 0: c250350 = 0: 300350 = 0:
c350350 =0

C1=C2=C3=C4=C5=C6=C7=0

0
0
0

=~ -

'Building two arrays, one for the first component
'of each binary system, and the other for the second one.

Dim StarA(1010, 2) As Integer
Dim StarB(1010, 2) As Integer

'Building two arrays, one for the first component
'of each artifical binary system,
‘and the other for the second one.

Dim MixA(2038180) As Integer
Dim MixB(2038180) As Integer

'Inserting the data into the arrays
Open "c:\vbbinaries\data.txt" For Input As #1

Do Until EOF(1)
Input #1, StarA(i, 2), StarAi, 1)
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Input #1, StarB(i, 2), StarB(i, 1)
i=i+1
Loop

Close #1
Fori=0 To 1009
'u2 when u1<=50

If StarA(i, 2) <= 50 And StarB(i, 2) <= 50 Then C5050 = C5050 + 1

If StarA(i, 2) > 50 And StarA(i, 2) <= 100 And StarB(i, 2) <= 50 Then C10050 =
C10050 + 1

If StarA(i, 2) > 100 And StarA(i, 2) <= 150 And StarB(i, 2) <= 50 Then C15050 =
C15050 + 1

If StarA(i, 2) > 150 And StarA(i, 2) <= 200 And StarB(i, 2) <= 50 Then C20050 =
C20050 + 1

If StarA(i, 2) > 200 And StarA(i, 2) <= 250 And StarB(i, 2) <= 50 Then C25050 =
C25050 + 1

If StarA(i, 2) > 250 And StarA(i, 2) <= 300 And StarB(i, 2) <= 50 Then C30050 =
C30050 + 1

If StarA(i, 2) > 300 And StarB(i, 2) <= 50 Then C35050 = C35050 + 1

'u2 when 50<u1<=100

If StarA(i, 2) <= 50 And StarB(i, 2) > 50 And StarB(i, 2) <= 100 Then C50100 =
C50100 + 1

If StarA(i, 2) > 50 And StarA(i, 2) <= 100 And StarB(i, 2) > 50 And StarB(i, 2) <=
100 Then C100100 = C100100 + 1

If StarA(i, 2) > 100 And StarA(i, 2) <= 150 And StarB(i, 2) > 50 And StarB(i, 2) <=
100 Then ¢150100 = ¢150100 + 1

If StarA(i, 2) > 150 And StarA(i, 2) <= 200 And StarB(i, 2) > 50 And StarB(i, 2) <=
100 Then c200100 = ¢c200100 + 1

If StarA(i, 2) > 200 And StarA(i, 2) <= 250 And StarB(i, 2) > 50 And StarB(i, 2) <=
100 Then ¢250100 = ¢250100 + 1

If StarA(i, 2) > 250 And StarA(i, 2) <= 300 And StarB(i, 2) > 50 And StarB(i, 2) <=
100 Then ¢300100 = ¢300100 + 1

If StarA(i, 2) > 300 And StarB(i, 2) > 50 And StarB(i, 2) <= 100 Then C35050 =
¢350100 + 1

'u2 when 100<u1<=150

If StarA(i, 2) <= 50 And StarB(i, 2) > 100 And StarB(i, 2) <= 150 Then C50150 =
C50150 + 1

If StarA(i, 2) > 50 And StarA(i, 2) <= 100 And StarB(i, 2) > 100 And StarB(i, 2) <=
150 Then C100150 = C100150 + 1

If StarA(i, 2) > 100 And StarA(i, 2) <= 150 And StarB(i, 2) > 100 And StarB(i, 2)
<= 150 Then c150150 = ¢150150 + 1

If StarA(i, 2) > 150 And StarA(i, 2) <= 200 And StarB(i, 2) > 100 And StarB(i, 2)
<= 150 Then c200150 = c200150 + 1

If StarA(i, 2) > 200 And StarA(i, 2) <= 250 And StarB(i, 2) > 100 And StarB(i, 2)
<= 150 Then c250150 = ¢250150 + 1

If StarA(i, 2) > 250 And StarA(i, 2) <= 300 And StarB(i, 2) > 100 And StarB(i, 2)
<= 150 Then c300150 = ¢c300150 + 1

If StarA(i, 2) > 300 And StarB(i, 2) > 100 And StarB(i, 2) <= 150 Then ¢350150 =
¢350150 + 1

' u2 when 150<u1<=200
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If StarA(i, 2) <= 50 And StarB(i, 2) > 150 And StarB(i, 2) <= 200 Then C50200 =
C50200 + 1

If StarA(i, 2) > 50 And StarA(i, 2) <= 100 And StarB(i, 2) > 150 And StarB(i, 2) <=
200 Then C100200 = C100200 + 1

If StarA(i, 2) > 100 And StarA(i, 2) <= 150 And StarB(i, 2) > 150 And StarB(i, 2)
<= 200 Then c150200 = ¢150200 + 1

If StarA(i, 2) > 150 And StarA(i, 2) <= 200 And StarB(i, 2) > 150 And StarB(i, 2)
<= 200 Then c200200 = ¢c200200 + 1

If StarA(i, 2) > 200 And StarA(i, 2) <= 250 And StarB(i, 2) > 150 And StarB(i, 2)
<= 200 Then c250200 = ¢250200 + 1

If StarA(i, 2) > 250 And StarA(i, 2) <= 300 And StarB(i, 2) > 150 And StarB(i, 2)
<= 200 Then c300200 = ¢300200 + 1

If StarA(i, 2) > 300 And StarB(i, 2) > 150 And StarB(i, 2) <= 200 Then ¢350200 =
¢350200 + 1

'u2 when 200<u1<=250

If StarA(i, 2) <= 50 And StarB(i, 2) > 200 And StarB(i, 2) <= 250 Then c50250 =
c50250 + 1

If StarA(i, 2) > 50 And StarA(i, 2) <= 100 And StarB(i, 2) > 200 And StarB(i, 2) <=
250 Then ¢100250 = ¢100250 + 1

If StarA(i, 2) > 100 And StarA(i, 2) <= 150 And StarB(i, 2) > 200 And StarB(i, 2)
<= 250 Then c150250 = ¢150250 + 1

If StarA(i, 2) > 150 And StarA(i, 2) <= 200 And StarB(i, 2) > 200 And StarB(i, 2)
<= 250 Then c200250 = c200250 + 1

If StarA(i, 2) > 200 And StarA(i, 2) <= 250 And StarB(i, 2) > 200 And StarB(i, 2)
<= 250 Then c250250 = ¢c250250 + 1

If StarA(i, 2) > 250 And StarA(i, 2) <= 300 And StarB(i, 2) > 200 And StarB(i, 2)
<= 250 Then c300250 = ¢300250 + 1

If StarA(i, 2) > 300 And StarB(i, 2) > 200 And StarB(i, 2) <= 250 Then ¢350250 =
¢350250 + 1

'u2 when 250<u1<=300

If StarA(i, 2) <= 50 And StarB(i, 2) > 250 And StarB(i, 2) <= 300 Then ¢50300 =
¢50300 + 1

If StarA(i, 2) > 50 And StarA(i, 2) <= 100 And StarB(i, 2) > 250 And StarB(i, 2) <=
300 Then ¢100300 = ¢100300 + 1

If StarA(i, 2) > 100 And StarA(i, 2) <= 150 And StarB(i, 2) > 250 And StarB(i, 2)
<= 300 Then c150300 = ¢150300 + 1

If StarA(i, 2) > 150 And StarA(i, 2) <= 200 And StarB(i, 2) > 250 And StarB(i, 2)
<= 300 Then c200300 = ¢c200300 + 1

If StarA(i, 2) > 200 And StarA(i, 2) <= 250 And StarB(i, 2) > 250 And StarB(i, 2)
<= 300 Then c250300 = c250300 + 1

If StarA(i, 2) > 250 And StarA(i, 2) <= 300 And StarB(i, 2) > 250 And StarB(i, 2)
<= 300 Then c300300 = ¢300300 + 1

If StarA(i, 2) > 300 And StarB(i, 2) > 250 And StarB(i, 2) <= 300 Then ¢350300 =
¢350300 + 1

' u2 when 300<u1<=350

If StarA(i, 2) <= 50 And StarB(i, 2) > 300 Then ¢50350 = c50350 + 1

If StarA(i, 2) > 50 And StarA(i, 2) <= 100 And StarB(i, 2) > 300 Then c100350 =
¢100350 + 1

If StarA(i, 2) > 100 And StarA(i, 2) <= 150 And StarB(i, 2) > 300 Then c150350 =
¢150350 + 1

If StarA(i, 2) > 150 And StarA(i, 2) <= 200 And StarB(i, 2) > 300 Then c200350 =
c200350 + 1

If StarA(i, 2) > 200 And StarA(i, 2) <= 250 And StarB(i, 2) > 300 Then c250350 =
€250350 + 1
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If StarA(i, 2) > 250 And StarA(i, 2) <= 300 And StarB(i, 2) > 300 Then c300350 =
¢300350 + 1
If StarA(i, 2) > 300 And StarB(i, 2) > 300 Then ¢350350 = ¢350350 + 1
Next i

' Making the table of the 1010 real systems

Text.Text = Text.Text & Chr(13) & Chr(10) & C5050 & " " & C10050 & " " &
C15050 & " " & C20050 & " " & C25050 & " " & C30050 & " " &
C35050

Text.Text = Text.Text & Chr(13) & Chr(10) & C50100 & " "&C100100 &" " &
¢150100 & " " & c200100 & " " & c250100 & " " & c300100 & " "
& ¢350100

Text. Text = Text.Text & Chr(13) & Chr(10) & C50150 & " " & C100150 & " "
&c150150 & " " & c200150 & " " & c250150 & " " & c300150 & " " &
c350150

Text. Text = Text.Text & Chr(13) & Chr(10) & C50200 & " " & C100200 & " "
& ¢150200 & " " & c200200 & " " & c250200 & " " & c300200 & " "&
€350200

Text.Text = Text.Text & Chr(13) & Chr(10) & ¢50250 & " "&c100250 & " "
& c150250 & " " & c200250 & " " & c250250 & " " & c300250 & " " &
€350250

Text.Text = Text.Text & Chr(13) & Chr(10) & c50300 & " " & c100300 & " "
& ¢150300 & " " & c200300 & " " & c250300 & " " & c300300 & " "
& ¢350300

Text. Text = Text.Text & Chr(13) & Chr(10) & c50350 & " " & c100350 & " "
& ¢c150350 & " " & c200350 & " " & c250350 & " " & c300350 & " "
& ¢350350

Text. Text = Text.Text & Chr(13) & Chr(10) & Chr(13) & Chr(10) & "Total number of
systems: "

Text.Text = Text.Text & C5050 + C10050 + C15050 + C20050 + C25050 + C30050 +
C35050 + C50100 + C100100 + c150100 + c200100 + ¢250100 + c300100 +
¢350100 + C50150 + C100150 + ¢c150150 + c200150 + c250150 + c300150 +
€350150 + C50200 + C100200 + ¢150200 + ¢200200 + c250200 + c300200 +
€350200 + c50250 + ¢100250 + c150250 + c200250 + ¢250250 + ¢300250 +
€350250 + c50300 + c100300 + c150300 + ¢c200300 + ¢250300 + ¢300300 +
€350300 + c50350 + c100350 + c150350 + ¢c200350 + ¢250350 + ¢300350 +
¢350350

Text.Text = Text.Text & Chr(13) & Chr(10) & Chr(13) & Chr(10)

" Mixing all the stars execpt the real pairs.
' We sould get 2038180 pairs.

" Mixing all the u1 with u2

Fori=0 To 1009
Forj=0To 1009
Ifi <>j Then
MixA(k) = StarA(i, 2)
MixB(k) = StarB(j, 2)
k=k+1
Else:t=t+1
End If
Next j
Next i

j=0

' Mixing u1 with u1



-62 -

Fori=0 To 1008
Forj=i+1To 1009
MixA(k) = StarA(i, 2)
MixB(k) = StarA(j, 2)
k=k+1
Next j

Next i

' Mixing u2 with u2
j=0

Fori=0To 1008
Forj=i+1To 1009
MixA(k) = StarB(i, 2)
MixB(k) = StarB(j, 2)
k=k+1
Next j

Next i

C5050 = 0: C10050 = 0: C15050 = 0: C20050 = 0: C25050 = 0: C30050 = 0: C35050
=0

C50100 = 0: C100100 = 0: ¢150100 = 0: c200100 = 0: c250100 = 0: c300100 = O:
c350100 =0

C50150 = 0: C100150 = 0: ¢150150 = 0: c200150 = 0: c250150 = 0: c300150 = O:
c350150 =0

C50200 = 0: C100200 = 0: ¢150200 = 0: c200200 = 0: c250200 = 0: c300200 = O:
c350200 =0

€50250 = 0: ¢100250 = 0: 150250 = 0: c200250 = 0: c250250 = 0: c300250 = 0:
c350250 =0

¢50300 = 0: c100300 = 0: ¢150300 = 0: c200300 = 0: c250300 = 0: c300300 = 0:
¢350300 =0

¢50350 = 0: ¢100350 = 0: ¢150350 = 0: c200350 = 0: c250350 = 0: 300350 = 0:
c350350 =0

' Count the number of systems in each category for the mixed stars
Fori=0To 2038179

'u2 when u1<=50

If MixA(i) <= 50 And MixB(i) <= 50 Then C5050 = C5050 + 1
If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) <= 50 Then C10050 = C10050 +

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) <= 50 Then C15050 = C15050 +
If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) <= 50 Then C20050 = C20050 +
If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) <= 50 Then C25050 = C25050 +
If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) <= 50 Then C30050 = C30050 +
If MixA(i) > 300 And MixB(i) <= 50 Then C35050 = C35050 + 1

' u2 when 50<u1<=100

If MixA(i) <= 50 And MixB(i) > 50 And MixB(i) <= 100 Then C50100 = C50100 +
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If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) > 50 And MixB(i) <= 100 Then
C100100 = C100100 + 1

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) > 50 And MixB(i) <= 100 Then
¢150100 = ¢150100 + 1

If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) > 50 And MixB(i) <= 100 Then
200100 = 200100 + 1

If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) > 50 And MixB(i) <= 100 Then
250100 = 250100 + 1

If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) > 50 And MixB(i) <= 100 Then
300100 = ¢c300100 + 1

If MixA(i) > 300 And MixB(i) > 50 And MixB(i) <= 100 Then ¢350100 = ¢350100 +
1

'u2 when 100<u1<=150

If MixA(i) <= 50 And MixB(i) > 100 And MixB(i) <= 150 Then C50150 = C50150 +
1

If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) > 100 And MixB(i) <= 150 Then
C100150 = C100150 + 1

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) > 100 And MixB(i) <= 150 Then
¢150150 = ¢150150 + 1

If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) > 100 And MixB(i) <= 150 Then
200150 = 200150 + 1

If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) > 100 And MixB(i) <= 150 Then
250150 = 250150 + 1

If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) > 100 And MixB(i) <= 150 Then
300150 = 300150 + 1

If MixA(i) > 300 And MixB(i) > 100 And MixB(i) <= 150 Then ¢350150 = ¢350150
+1

'u2 when 150<u1<=200

If MixA(i) <= 50 And MixB(i) > 150 And MixB(i) <= 200 Then C50200 = C50200 +
1

If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) > 150 And MixB(i) <= 200 Then
C100200 = C100200 + 1

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) > 150 And MixB(i) <= 200 Then
150200 = ¢150200 + 1

If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) > 150 And MixB(i) <= 200 Then
200200 = c200200 + 1

If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) > 150 And MixB(i) <= 200 Then
250200 = ¢250200 + 1

If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) > 150 And MixB(i) <= 200 Then
300200 = ¢c300200 + 1

If MixA(i) > 300 And MixB(i) > 150 And MixB(i) <= 200 Then ¢350200 = ¢350200
+1

' u2 when 200<u1<=250

If MixA(i) <= 50 And MixB(i) > 200 And MixB(i) <= 250 Then c50250 = c50250 +
1

If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) > 200 And MixB(i) <= 250 Then
¢100250 = 100250 + 1

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) > 200 And MixB(i) <= 250 Then
150250 = ¢150250 + 1

If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) > 200 And MixB(i) <= 250 Then
200250 = 200250 + 1

If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) > 200 And MixB(i) <= 250 Then
250250 = 250250 + 1
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If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) > 200 And MixB(i) <= 250 Then
300250 = ¢300250 + 1
If MixA(i) > 300 And MixB(i) > 200 And MixB(i) <= 250 Then c350250 = c350250

+1
'u2 when 250<u1<=300

If MixA(i) <= 50 And MixB(i) > 250 And MixB(i) <= 300 Then c50300 = c50300 +
1

If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) > 250 And MixB(i) <= 300 Then
¢100300 = ¢100300 + 1

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) > 250 And MixB(i) <= 300 Then
¢150300 = ¢150300 + 1

If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) > 250 And MixB(i) <= 300 Then
200300 = 200300 + 1

If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) > 250 And MixB(i) <= 300 Then
250300 = 250300 + 1

If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) > 250 And MixB(i) <= 300 Then
300300 = c300300 + 1

If MixA(i) > 300 And MixB(i) > 250 And MixB(i) <= 300 Then ¢350300 = c350300
+1

' u2 when 300<u1<=350

If MixA(i) <= 50 And MixB(i) > 300 Then c50350 = 50350 + 1
If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) > 300 Then c100350 = ¢100350 +

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) > 300 Then c150350 = c150350

+1

If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) > 300 Then c200350 = c200350
+1

If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) > 300 Then c250350 = c250350
+1

If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) > 300 Then c300350 = c300350
+1

If MixA(i) > 300 And MixB(i) > 300 Then c350350 = ¢350350 + 1
Next i
Text.Text = Text.Text & Chr(13) & Chr(10) & C5050 & " " & C10050 & " " &
C15050 & " " & C20050 & " " & C25050 & " " & C30050 & " "&
C35050
Text. Text = Text.Text & Chr(13) & Chr(10) & C50100 & " " & C100100 & " "&
c150100 & " " & c200100 & " " & c250100 & " " & c300100 & " "
& c350100
Text. Text = Text.Text & Chr(13) & Chr(10) & C50150 & " "& C100150 & " "
& c150150 & " " & c200150 & " " & c250150 & " " & c300150 & "
" & 350150
Text.Text = Text.Text & Chr(13) & Chr(10) & C50200 & " " & C100200 & " "
& ¢c150200 & " " & c200200 & " " & ¢250200 & " " & c300200 & "
" & 350200
Text. Text = Text.Text & Chr(13) & Chr(10) & c50250 & " " & c100250 & " "
& c150250 & " " & c200250 & " " & c250250 & " " & c300250 & "
" & 350250
Text.Text = Text.Text & Chr(13) & Chr(10) & ¢50300 & " "&c100300 & " "
& c150300 & " " & c200300 & " " & c250300 & " " & ¢300300 & "
" & ¢350300
Text. Text = Text.Text & Chr(13) & Chr(10) & c50350 & " " & c100350 & " "
& c150350 & " " & c200350 & " " & c250350 & " " & ¢300350 & "

" & ¢350350
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Text. Text = Text.Text & Chr(13) & Chr(10) & Chr(13) & Chr(10) & "Total number of
systems: "

Text. Text = Text.Text & C5050 + C10050 + C15050 + C20050 + C25050 + C30050 +
C35050 + C50100 + C100100 + c150100 + c200100 + ¢250100 + c300100 +
¢350100 + C50150 + C100150 + ¢150150 + c200150 + c250150 + c300150 +
¢350150 + C50200 + C100200 + ¢150200 + c200200 + c250200 + 300200 +
¢350200 + c50250 + c100250 + 150250 + c200250 + ¢250250 + ¢300250 +
¢350250 + 50300 + c100300 + ¢150300 + c200300 + ¢250300 + c300300 +
¢350300 + ¢50350 + ¢100350 + c150350 + c200350 + c250350 + ¢c300350 +
¢350350

Text.Text = Text.Text & Chr(13) & Chr(10) & Chr(13) & Chr(10)

j = C5050 + C10050 + C15050 + C20050 + C25050 + C30050 + C35050 + C50100 +
C100100 + c150100 + ¢c200100 + ¢250100 + ¢300100 + c350100 + C50150 +
C100150 + c150150 + ¢c200150 + ¢250150 + ¢300150 + c¢350150 + C50200 +
C100200 + c150200 + c200200 + ¢250200 + ¢300200 + ¢350200 + c50250 +
¢100250 + ¢150250 + ¢c200250 + ¢250250 + ¢300250 + 350250 + ¢50300 +
¢100300 + ¢c150300 + ¢c200300 + c250300 + ¢300300 + 350300 + ¢c50350 +
¢100350 + ¢c150350 + ¢c200350 + ¢c250350 + ¢300350 + c350350

Open "c:\vbbinaries\Mixdata.txt" For Output As #1

Fori=0Toj
Print #1, MixA(i) & Chr(9); MixB(i)
Next i

Close #1

' Mixing the systems, but under spectral restriction
' Cleaning the array

Forc=0To 2038179
MixA(c) =0
MixB(c) = 0

Next c

i=0
k=0

" Mixing u1 with u2

Fori=0To 1009
Forj=0 To 1009
If Abs(StarA(i, 1) - StarB(j, 1)) <= 2 Then
Ifi <>jThen
MixA(k) = StarA(i, 2)
MixB(k) = StarB(j, 2)
k=k+1
End If
End If
Next j
Next i

j=0
" Mixing u1 with u1

Fori=0To 77
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Forj=i+1To78

If Abs(StarA(i, 1) - StarA(j, 1)) <=2 Then
MixA(k) = StarA(i, 2)
MixB(k) = StarA(j, 2)
k=k+1

End If

Next j

Next i

j=0
' Mixing u2 with u2

Fori=0To 77
Forj=i+1To78
If Abs(StarB(i, 1) - StarB(j, 1)) <= 2 Then
MixA(k) = StarB(i, 2)
MixB(k) = StarB(j, 2)
k=k+1
End If
Next j
Next i

C5050 = 0: C10050 = 0: C15050 = 0: C20050 = 0: C25050 = 0: C30050 = 0: C35050
=0

C50100 = 0: C100100 = 0: ¢150100 = 0: c200100 = 0: c250100 = 0: c300100 = O:
c350100=0

C50150 = 0: C100150 = 0: ¢150150 = 0: c200150 = 0: c250150 = 0: c300150 = O:
c350150 =0

C50200 = 0: C100200 = 0: ¢150200 = 0: c200200 = 0: c250200 = 0: c300200 = O:
c350200 =0

¢50250 = 0: ¢100250 = 0: ¢150250 = 0: c200250 = 0: c250250 = 0: 300250 = 0:
€350250 =0

¢50300 = 0: ¢100300 = 0: ¢150300 = 0: c200300 = 0: 250300 = 0: 300300 = 0:
c350300 =0

¢50350 = 0: ¢100350 = 0: ¢150350 = 0: c200350 = 0: c250350 = 0: 300350 = 0:
c350350 =0

' Count the number of systems in each category for the mixed stars

Fori=0 To 2038179
If MixB(i) And MixA(i) <> 0 Then

'u2 when u1<=50

If MixA(i) <= 50 And MixB(i) <= 50 Then C5050 = C5050 + 1
If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) <= 50 Then C10050 = C10050 +

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) <= 50 Then C15050 = C15050 +
If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) <= 50 Then C20050 = C20050 +
If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) <= 50 Then C25050 = C25050 +
If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) <= 50 Then C30050 = C30050 +
If MixA(i) > 300 And MixB(i) <= 50 Then C35050 = C35050 + 1

'u2 when 50<u1<=100
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If MixA(i) <= 50 And MixB(i) > 50 And MixB(i) <= 100 Then C50100 = C50100 +
1

If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) > 50 And MixB(i) <= 100 Then
C100100 = C100100 + 1

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) > 50 And MixB(i) <= 100 Then
¢150100 = ¢150100 + 1

If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) > 50 And MixB(i) <= 100 Then
200100 = 200100 + 1

If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) > 50 And MixB(i) <= 100 Then
250100 = 250100 + 1

If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) > 50 And MixB(i) <= 100 Then
300100 = ¢c300100 + 1

If MixA(i) > 300 And MixB(i) > 50 And MixB(i) <= 100 Then C35050 = c350100 +
1

'u2 when 100<u1<=150

If MixA(i) <= 50 And MixB(i) > 100 And MixB(i) <= 150 Then C50150 = C50150 +
1

If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) > 100 And MixB(i) <= 150 Then
C100150 = C100150 + 1

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) > 100 And MixB(i) <= 150 Then
¢150150 = ¢150150 + 1

If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) > 100 And MixB(i) <= 150 Then
200150 = 200150 + 1

If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) > 100 And MixB(i) <= 150 Then
250150 = c250150 + 1

If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) > 100 And MixB(i) <= 150 Then
300150 = c300150 + 1

If MixA(i) > 300 And MixB(i) > 100 And MixB(i) <= 150 Then ¢350150 = ¢350150
+1

'u2 when 150<u1<=200

If MixA(i) <= 50 And MixB(i) > 150 And MixB(i) <= 200 Then C50200 = C50200 +
1

If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) > 150 And MixB(i) <= 200 Then
C100200 = C100200 + 1

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) > 150 And MixB(i) <= 200 Then
150200 = ¢150200 + 1

If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) > 150 And MixB(i) <= 200 Then
200200 = c200200 + 1

If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) > 150 And MixB(i) <= 200 Then
250200 = 250200 + 1

If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) > 150 And MixB(i) <= 200 Then
300200 = ¢c300200 + 1

If MixA(i) > 300 And MixB(i) > 150 And MixB(i) <= 200 Then ¢350200 = ¢350200
+1

'u2 when 200<u1<=250

If MixA(i) <= 50 And MixB(i) > 200 And MixB(i) <= 250 Then c50250 = c50250 +
1

If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) > 200 And MixB(i) <= 250 Then
100250 = ¢100250 + 1

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) > 200 And MixB(i) <= 250 Then
150250 = ¢150250 + 1

If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) > 200 And MixB(i) <= 250 Then
200250 = 200250 + 1
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If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) > 200 And MixB(i) <= 250 Then
250250 = 250250 + 1

If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) > 200 And MixB(i) <= 250 Then
300250 = c300250 + 1

If MixA(i) > 300 And MixB(i) > 200 And MixB(i) <= 250 Then ¢350250 = ¢350250
+1

'u2 when 250<u1<=300

If MixA(i) <= 50 And MixB(i) > 250 And MixB(i) <= 300 Then c50300 = c50300 +
1

If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) > 250 And MixB(i) <= 300 Then
¢100300 = ¢100300 + 1

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) > 250 And MixB(i) <= 300 Then
¢150300 = 150300 + 1

If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) > 250 And MixB(i) <= 300 Then
200300 = 200300 + 1

If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) > 250 And MixB(i) <= 300 Then
250300 = 250300 + 1

If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) > 250 And MixB(i) <= 300 Then
300300 = c300300 + 1

If MixA(i) > 300 And MixB(i) > 250 And MixB(i) <= 300 Then ¢350300 = c350300
+1

' u2 when 300<u1<=350

If MixA(i) <= 50 And MixB(i) > 300 Then c50350 = c50350 + 1
If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) > 300 Then c100350 = c100350 +

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) > 300 Then c150350 = c150350
o If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) > 300 Then c200350 = c200350
o If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) > 300 Then c250350 = c250350
o If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) > 300 Then c300350 = c300350
' 1Elf (Ij\/llifo(i) > 300 And MixB(i) > 300 Then ¢350350 = c350350 + 1

n

Next i

Text. Text = Text.Text & Chr(13) & Chr(10) & C5050 & " " & C10050 & " "&
C15050 & " " & C20050 & " " & C25050 & " " & C30050 & " "&
C35050

Text. Text = Text.Text & Chr(13) & Chr(10) & C50100 & " "& C100100 & " "&
¢150100 & " " & c200100 & " " & ¢250100 & " " & c300100 & " "&
¢350100

Text. Text = Text.Text & Chr(13) & Chr(10) & C50150 & " " & C100150 & " "&
c150150 & " " & c200150 & " " & c250150 & " " & c300150 & " "
& ¢350150

Text. Text = Text.Text & Chr(13) & Chr(10) & C50200 & " " & C100200 & " "&
¢150200 & " " & c200200 & " " & c250200 & " " & c300200 & " "
& ¢350200

Text.Text = Text.Text & Chr(13) & Chr(10) & c50250 & " "&c100250 & " "
& c150250 & " " & c200250 & " " & c250250 & " " & c300250 & "

" & 350250

Text. Text = Text.Text & Chr(13) & Chr(10) & c50300 & " " & c100300 & " "
& c150300 & " " & c200300 & " " & ¢250300 & " " & ¢c300300 & "

" & ¢350300
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Text.Text = Text.Text & Chr(13) & Chr(10) & ¢50350 & " " & c100350 & " "
& c150350 & " " & c200350 & " " & c250350 & " " & c300350 & "

" & 350350

Text.Text = Text.Text & Chr(13) & Chr(10) & Chr(13) & Chr(10) & "Total number of
systems: "

Text.Text = Text.Text & C5050 + C10050 + C15050 + C20050 + C25050 + C30050 +
C35050 + C50100 + C100100 + ¢150100 + c200100 + ¢250100 + c300100 +
350100 + C50150 + C100150 + ¢150150 + c200150 + ¢250150 + c300150 +
350150 + C50200 + C100200 + ¢150200 + c200200 + c250200 + c300200 +
350200 + ¢50250 + ¢100250 + c150250 + c200250 + c250250 + c300250 +
350250 + ¢50300 + ¢100300 + c150300 + c200300 + c250300 + c300300 +
350300 + ¢50350 + ¢100350 + c150350 + c200350 + c250350 + c300350 +
350350

Text.Text = Text.Text & Chr(13) & Chr(10)

j = C5050 + C10050 + C15050 + C20050 + C25050 + C30050 + C35050 + C50100 +
C100100 + ¢150100 + c200100 + c250100 + ¢300100 + c350100 + C50150 +
C100150 + c150150 + c200150 + c250150 + ¢300150 + c350150 + C50200 +
C100200 + c150200 + c200200 + c250200 + ¢300200 + c350200 + c50250 +
100250 + 150250 + c200250 + c250250 + c300250 + 350250 + c50300 +
100300 + ¢150300 + c200300 + ¢250300 + c300300 + 350300 + c50350 +
100350 + ¢150350 + c200350 + 250350 + c300350 + c350350

Open "c:\vbbinaries\MixdataRes.ixt" For Output As #1
Fori=0Toj
Print #1, MixA(i) & Chr(9); MixB(i)
Next i
Close #1
End Sub
Private Sub Omega_Click()
Dim i, j As Variant
Dim Counter(200), Num
i=0

Dim StarA(1010, 2) As Integer

'Inserting the data into the arrays
Open "c:\vbbinaries\Omega.txt" For Input As #1

Do Until EOF(1)
Input #1, StarA(i, 1), StarA(i, 2)
i=i+1
Loop

Close #1

Fori=0To 1010
Forj=0To 100 Step 1
If Abs(StarA(i, 1) - StarA(i, 2)) <j + 1 And Abs(StarA(i, 1) - StarA(i, 2)) >=j
Then Counter(j) = Counter(j) + 1
Next j
Next i

Forj=0To 100 Step 1
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Text. Text = Text.Text & Chr(13) & Chr(10) & "<" & j & " =" & Counter(j)
Num = Num + Counter(j)
Next j

Text.Text = Text.Text & Chr(13) & Chr(10) & Num

Forj=0To 100
Text.Text = Text.Text & Chr(13) & Chr(10) & j
Next

End Sub

Private Sub SubClasses0_Click()

Dim i, j, k As Variant

Dim C5050, C10050, C15050, C20050, C25050, C30050, C35050, C50100,
C100100, ¢150100, c200100, ¢c250100, ¢300100, c350100, C50150, C100150,
¢150150, c200150, c250150, ¢300150, ¢350150, C50200, C100200, ¢c150200,
¢200200, c250200, c300200, c350200, c50250, c100250, c150250, c200250,
¢250250, ¢300250, ¢350250, c50300, c100300, c150300, c200300, c250300,
¢300300, ¢350300, c50350, c100350, c150350, c200350, c250350, c300350,
¢350350 As Variant

Dim C1, C2, C3, C4, C5, C6, C7 As Variant

C5050 = 0: C10050 = 0: C15050 = 0: C20050 = 0: C25050 = 0: C30050 = 0: C35050

=0

C50100 = 0: C100100 = 0: ¢150100 = 0: c200100 = 0: c250100 = 0: c300100 = O:
c350100 =0

C50150 = 0: C100150 = 0: ¢150150 = 0: c200150 = 0: c250150 = 0: c300150 = O:
c350150 =0

C50200 = 0: C100200 = 0: ¢150200 = 0: c200200 = 0: ¢250200 = 0: ¢300200 = O:
¢350200 =0

€50250 = 0: ¢100250 = 0: ¢150250 = 0: c200250 = 0: c250250 = 0: 300250 = 0:
€350250 =0

¢50300 = 0: ¢100300 = 0: ¢150300 = 0: c200300 = 0: 250300 = 0: 300300 = 0:
c350300 =0

¢50350 = 0: ¢100350 = 0: ¢150350 = 0: c200350 = 0: 250350 = 0: c300350 = 0:
€350350 =0

C1=C2=C3=C4=C5=C6=C7=0

0
0
0

=~ -

'Building two arrays, one for the first component
'of each binary system, and the other for the second one.

Dim StarA(1010, 2) As Integer
Dim StarB(1010, 2) As Integer

'Inserting the data into the arrays
Open "c:\vbbinaries\data.txt" For Input As #1
Do Until EOF(1)

Input #1, StarA(i, 2), StarA(i, 1)

Input #1, StarB(i, 2), StarB(i, 1)
i=i+1
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Loop
Close #1

Dim MixA(2038180) As Integer
Dim MixB(2038180) As Integer

Fork=0To5

Forc=0To 2038179
MixA(c) =0
MixB(c) = 0

Next c

j=0
" Mixing u1 with u2

Fori=0To 1009
If Abs(StarA(i, 1) - StarB(i, 1)) = k Then
MixA(i) = StarA(i, 2)
MixB(i) = StarB(i, 2)
End If
Next i

j=0

C5050 = 0: C10050 = 0: C15050 = 0: C20050 = 0: C25050 = 0: C30050 = 0: C35050
=0

C50100 = 0: C100100 = 0: ¢150100 = 0: c200100 = 0: c250100 = 0: c300100 = O:
c350100 =0

C50150 = 0: C100150 = 0: ¢150150 = 0: c200150 = 0: ¢250150 = 0: ¢c300150 = O:
c350150 =0

C50200 = 0: C100200 = 0: ¢150200 = 0: c200200 = 0: ¢250200 = 0: ¢300200 = O:
€350200 =0

€50250 = 0: ¢100250 = 0: ¢150250 = 0: c200250 = 0: c250250 = 0: 300250 = 0:
c350250 =0

¢50300 = 0: ¢100300 = 0: ¢150300 = 0: c200300 = 0: 250300 = 0: 300300 = 0:
c350300 =0

c50350 = 0: ¢100350 = 0: ¢150350 = 0: c200350 = 0: 250350 = 0: 300350 = 0:
c350350 =0

" Count the number of systems in each category for the mixed stars

Fori=0 To 2038179
If MixB(i) And MixA(i) <> 0 Then

'u2 when u1<=50

If MixA(i) <= 50 And MixB(i) <= 50 Then C5050 = C5050 + 1
If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) <= 50 Then C10050 = C10050 +

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) <= 50 Then C15050 = C15050 +
If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) <= 50 Then C20050 = C20050 +

If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) <= 50 Then C25050 = C25050 +
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If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) <= 50 Then C30050 = C30050 +
If MixA(i) > 300 And MixB(i) <= 50 Then C35050 = C35050 + 1
'u2 when 50<u1<=100

If MixA(i) <= 50 And MixB(i) > 50 And MixB(i) <= 100 Then C50100 = C50100 +
1

If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) > 50 And MixB(i) <= 100 Then
C100100 = C100100 + 1

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) > 50 And MixB(i) <= 100 Then
¢150100 = ¢150100 + 1

If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) > 50 And MixB(i) <= 100 Then
200100 = 200100 + 1

If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) > 50 And MixB(i) <= 100 Then
250100 = 250100 + 1

If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) > 50 And MixB(i) <= 100 Then
300100 = c300100 + 1

If MixA(i) > 300 And MixB(i) > 50 And MixB(i) <= 100 Then C35050 = ¢350100 +
1

'u2 when 100<u1<=150

If MixA(i) <= 50 And MixB(i) > 100 And MixB(i) <= 150 Then C50150 = C50150 +
1

If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) > 100 And MixB(i) <= 150 Then
C100150 = C100150 + 1

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) > 100 And MixB(i) <= 150 Then
¢150150 = ¢150150 + 1

If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) > 100 And MixB(i) <= 150 Then
200150 = c200150 + 1

If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) > 100 And MixB(i) <= 150 Then
250150 = 250150 + 1

If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) > 100 And MixB(i) <= 150 Then
300150 = 300150 + 1

If MixA(i) > 300 And MixB(i) > 100 And MixB(i) <= 150 Then ¢350150 = ¢350150

+1
'u2 when 150<u1<=200

If MixA(i) <= 50 And MixB(i) > 150 And MixB(i) <= 200 Then C50200 = C50200 +
1

If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) > 150 And MixB(i) <= 200 Then
C100200 = C100200 + 1

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) > 150 And MixB(i) <= 200 Then
¢150200 = ¢150200 + 1

If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) > 150 And MixB(i) <= 200 Then
200200 = 200200 + 1

If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) > 150 And MixB(i) <= 200 Then
250200 = 250200 + 1

If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) > 150 And MixB(i) <= 200 Then
300200 = ¢300200 + 1

If MixA(i) > 300 And MixB(i) > 150 And MixB(i) <= 200 Then ¢350200 = ¢350200
+1

'u2 when 200<u1<=250

If MixA(i) <= 50 And MixB(i) > 200 And MixB(i) <= 250 Then c50250 = c50250 +
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If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) > 200 And MixB(i) <= 250 Then
100250 = ¢100250 + 1

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) > 200 And MixB(i) <= 250 Then
150250 = ¢150250 + 1

If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) > 200 And MixB(i) <= 250 Then
200250 = c200250 + 1

If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) > 200 And MixB(i) <= 250 Then
250250 = c250250 + 1

If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) > 200 And MixB(i) <= 250 Then
300250 = 300250 + 1

If MixA(i) > 300 And MixB(i) > 200 And MixB(i) <= 250 Then ¢350250 = c350250
+1

'u2 when 250<u1<=300

If MixA(i) <= 50 And MixB(i) > 250 And MixB(i) <= 300 Then c50300 = c50300 +
1

If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) > 250 And MixB(i) <= 300 Then
¢100300 = 100300 + 1

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) > 250 And MixB(i) <= 300 Then
¢150300 = ¢150300 + 1

If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) > 250 And MixB(i) <= 300 Then
200300 = 200300 + 1

If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) > 250 And MixB(i) <= 300 Then
250300 = 250300 + 1

If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) > 250 And MixB(i) <= 300 Then
300300 = 300300 + 1

If MixA(i) > 300 And MixB(i) > 250 And MixB(i) <= 300 Then ¢350300 = ¢350300
+1

' u2 when 300<u1<=350

If MixA(i) <= 50 And MixB(i) > 300 Then c50350 = c50350 + 1
If MixA(i) > 50 And MixA(i) <= 100 And MixB(i) > 300 Then c100350 = c100350 +

If MixA(i) > 100 And MixA(i) <= 150 And MixB(i) > 300 Then ¢150350 = ¢150350
o If MixA(i) > 150 And MixA(i) <= 200 And MixB(i) > 300 Then c200350 = c200350
o If MixA(i) > 200 And MixA(i) <= 250 And MixB(i) > 300 Then c250350 = c250350
o If MixA(i) > 250 And MixA(i) <= 300 And MixB(i) > 300 Then c300350 = c300350
' 1Elf clj\/llifo(i) > 300 And MixB(i) > 300 Then 350350 = c350350 + 1

n

Next i

Text.Text = Text.Text & Chr(13) & Chr(10) & C5050 & " "& C10050 & " "&
C15050 & " "& C20050 & " "& C25050 & " " & C30050 & " " &
C35050

Text.Text = Text.Text & Chr(13) & Chr(10) & C50100 & " "& C100100 & " "&
c150100 & " " & c200100 & " "& c250100 & " " & c300100 & " " &
¢350100

Text. Text = Text.Text & Chr(13) & Chr(10) & C50150 & " "& C100150 & " " &
c150150 & " " & c200150 & " " & c250150 & " " & ¢300150 & " "
& ¢350150

Text.Text = Text.Text & Chr(13) & Chr(10) & C50200 & " "& C100200 & " "&
¢150200 & " " & 200200 & " " & 250200 & " " & ¢300200 & " "

& ¢350200
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Text.Text = Text.Text & Chr(13) & Chr(10) & c50250 & " " & ¢100250 & " "
& ¢150250 & "&c200250 &" " & 250250 & " & ¢300250 & "

" & ¢350250

Text.Text = Text.Text & Chr(13) & Chr(10) & c50300 & " " & 100300 & " "
& ¢150300 & " "&c200300 &" " & 250300 & " " & ¢300300 & "

" & ¢350300

Text.Text = Text.Text & Chr(13) & Chr(10) & c50350 & " " & ¢100350 & " "
& c150350 & " "&c200350 &" " & c250350 & " & ¢300350 & "

" & ¢350350

Text.Text = Text.Text & Chr(13) & Chr(10) & Chr(13) & Chr(10) & "Total number of
systems which have differences of " & k & " subclasses is: "

Text.Text = Text.Text & C5050 + C10050 + C15050 + C20050 + C25050 + C30050 +
C35050 + C50100 + C100100 + c150100 + ¢c200100 + ¢250100 + c300100 +
¢350100 + C50150 + C100150 + ¢150150 + c200150 + c250150 + c300150 +
¢350150 + C50200 + C100200 + ¢150200 + c200200 + 250200 + c300200 +
€350200 + c50250 + ¢100250 + c150250 + c200250 + ¢250250 + ¢300250 +
€350250 + ¢50300 + c100300 + c150300 + c200300 + ¢250300 + c300300 +
€350300 + c50350 + ¢100350 + c150350 + c200350 + ¢250350 + ¢300350 +
¢350350

Text.Text = Text.Text & Chr(13) & Chr(10)

Next k

End Sub
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the regression lines. However, correlation for the Binary set RB (Real

Binaries) is very evident.

As the components of binaries are closer, their tidal interaction
becomes stronger, to the extent that in very close binaries stellar
rotations are even synchronized (e.g. Mercury). Thus, future work on
evolution of binary systems will have to take into account this

possibility, in addition of the current results.

Steinitz and Pyper, 1970: “We emphasize the need for more
observational data. This would permit a more extended analysis to be

carried out.” Thirty years later, we have it.



present only in real binary systems, we construct two artificial sets of

binaries:

Set AB (Artificial Binaries, containing 2038180 systems), obtained by
shuffling the components of the real systems, and excluding the real
ones. The second set, ABR (Artificial Binaries, Restricted, containing
263344 systems) obtained from Set AB through further restriction: all
pairs are eliminated, save for those whose difference in spectral type of
the system is not larger then two spectral subclasses. This is a more
stringent condition than the one we admit for the basic, real systems.
Finally, set RB, the real binaries (1010 systems).

Table 1 displays the regression of conditional mean velocity of
one component, given the second one, of the artificial sets AB, ABR,
and the real, (natural) set RB. In addition, for comparison, the table
includes also the regression of the original set of binaries studied by
Steinitz and Pyper (visual binaries only). The main, significant results

are highlighted.

Table 1 — Results of linear regressions.

Set AB Set ABR (Restricted) Set RB Set RB (Vis.)

Tvoe of set Artificial binaries Artificial binaries Real Binaries R\f/:?slu]zirﬁfll ©s
yp 2038180systems 263344 systems 1010 systems Y
50 systems
u,(u,) .004u,+125 -.004u,+126 .856u,+32 J718u,+40
u,(u,) .005u;+115 .022u,+108 J766u,+15 .385u,+76

As expected, correlation in artificial systems (Set AB and ABR) is

totally insignificant. This is indicated by the (extremely) small slope of



systems and of single stars. On the other hand, Steinitz and Pyper
(1970) concluded that some correlation of RVD is present for the
components of visual binaries. Further studies by Levato (1974)
discussed this issue for visual binaries and close binary systems.

Our current investigation is an extension of the original study
(Steinitz and Pyper, 1970), which included about 50 systems. We now
have more then a thousand systems, so that the current results carry
more credence and significance. In selecting the binary sets to be
tested for RVD correlation we use the Catalogue of Stellar Projected
Rotational Velocities (Glebocki et al, 2000), and impose the following
restrictions:

(I) The spectral type of both components is earlier than A9 (F0), since
inclusion of slowly-rotating late-type stars is meaningless.

() Both components are on the main sequence. Giants and
Supergiants are excluded, since they may have lost their original
rotational velocities.

In passing, we mention that we have eliminated from the outset all
multiple systems that include more then two stars.

We now introduce three sets of binaries, the real ones, and two
artificial to be tested for RVD correlation. The motivation to construct
these sets is as follows:

There might be a (spin projection) correlation between any two stars,
selected at random, because we restrict the stars included in our tests
to a narrow range in spectral type and thus to a narrow range in

velocities. To eliminate this possibility, and show that correlation is
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SUMMARY

Determining stellar masses is achieved through the study of
binary systems. Also the determination of radii is based (originally) on
such systems. There are additional parameters to be gleaned from
similar studies. Specifically, our aim here is to determine the degree of
projected rotational velocity correlation between members of binary
systems. In doing so, we have in mind the notion that as the system
evolves, the original angular momentum of the accreting mass is
shared between orbital and spin angular momentum. This, provided
the system evolved without external perturbations. Thus, one might
expect that spin angular momenta of the stars are roughly parallel to
the orbital one. In that case, the measured Vesin(i) values will be
correlated. The sun and its planets (although not a binary system),
exhibits just that (except Uranus).

Slettebak (1963) did not find any significant difference between

the mean Rotational Velocity Distribution (RVD) of members of binary
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