
GREEN CELL = Table 1 data Celestial coordinates Corrected v [1] Modern data (Cosmicflows-3 or 1) cart v helio [2] angle between v helio and v sol same for modern data modern cartesian v helio error in mod v helio => v gsr check [3]
INPUT DATA NGC r [4] v helio [5] ra h [6] ra m [7] ra deg [8] d [9] v gsr [10] mod r [11] mod v helio [12]mod v gsr [13]v gsr check [14] Vx Vy Vz length rad deg rad deg Vx Vy Vz length km/s

smc 292 0.032 170 0 53 13.25 -73 -15 0.06 162 10 -1 48.4 11.4 -162.6 170 2.219 127.2 2.230 127.8 46.1 10.9 -154.9 162 11
lmc 0.034 290 5 34 83.5 -70 31 0.05 284 74 60 11.2 98.5 -272.5 290 2.579 147.8 2.572 147.4 11.0 96.5 -266.9 284 14

Barnard's g. 6822 0.214 -130 19 45 296.25 -15 42 0.48 -58 51 50 55.5 -112.6 -33.6 130 0.974 55.8 1.153 66.1 24.8 -50.2 -15.0 58 1
Triangulum g. 598 0.263 -70 1 34 23.5 31 5 0.91 -182 -36 -21 55.0 23.9 36.1 70 1.323 75.8 0.921 52.8 143.1 62.2 93.7 182 -15
M32 221 0.275 -185 0 43 10.75 41 -40 0.78 -196 -4 12 137.2 26.0 121.4 185 1.076 61.7 0.673 38.6 145.3 27.6 128.6 196 -16
Andromeda g. 224 0.275 -220 0 43 10.75 41 -75 0.77 -290 -97 -82 163.1 31.0 144.3 220 1.076 61.7 0.673 38.6 215.0 40.8 190.3 290 -15
Pinwheel g. 5457 0.45 200 14 5 211.25 55 396 6.95 237 366 375 -98.1 -59.5 163.8 200 0.874 50.1 1.027 58.9 -116.2 -70.5 194.1 237 -9

4736 0.5 290 12 51 192.75 41 409 4.59 314 370 372 -213.5 -48.3 190.3 290 1.171 67.1 1.351 77.4 -231.1 -52.3 206.0 314 -2
Whirpool g. 5194 0.5 270 13 30 202.5 47 432 8.58 461 555 559 -170.1 -70.5 197.5 270 1.013 58.0 1.194 68.4 -290.5 -120.3 337.2 461 -4

4449 0.63 200 12 28 187 44 310 4.27 204 260 263 -142.8 -17.5 138.9 200 1.202 68.9 1.348 77.2 -145.7 -17.9 141.7 204 -3
4214 0.8 300 12 16 184 36 376 2.94 291 313 313 -242.1 -16.9 176.3 300 1.319 75.6 1.489 85.3 -234.9 -16.4 171.0 291 0

Bode's g. 3031 0.9 -30 9 56 149 69 92 3.61 -38 77 87 -9.2 5.5 28.0 30 1.160 66.5 1.082 62.0 -11.7 7.0 35.5 38 -10
3627 0.9 650 11 20 170 13 594 8.99 728 637 630 -623.7 110.0 146.2 650 1.754 100.5 1.946 111.5 -698.6 123.2 163.8 728 7

Black Eye g. 4826 0.9 150 12 57 194.25 22 217 5.3 410 401 399 -134.8 -34.2 56.2 150 1.350 77.3 1.614 92.5 -368.4 -93.6 153.6 410 2
S. Pinwheel g. 5236 0.9 500 13 37 204.25 -30 431 4.66 508 367 351 -394.8 -177.8 -250.0 500 1.799 103.1 2.201 126.1 -401.1 -180.7 -254.0 508 16
Squid g. 1068 1 920 2 43 40.75 0 822 12.3 1137 1144 1154 697.0 600.5 0.0 920 1.897 108.7 1.508 86.4 861.4 742.2 0.0 1137 -10
Sunflower g. 5055 1.1 450 13 16 199 42 591 8.95 500 571 574 -316.2 -108.9 301.1 450 1.093 62.6 1.289 73.9 -351.3 -121.0 334.6 500 -3

7331 1.1 500 22 37 339.25 34 726 14.06 816 1047 1062 387.6 -146.9 279.6 500 0.739 42.3 0.393 22.5 632.6 -239.7 456.3 816 -15
4258 1.4 500 12 19 184.75 47 613 7.31 456 520 523 -339.8 -28.2 365.7 500 1.194 68.4 1.317 75.5 -309.9 -25.8 333.5 456 -3
4151 1.7 960 12 11 182.75 39 1042 11.2 993 1022 1025 -745.2 -35.8 604.1 960 1.299 74.5 1.451 83.1 -770.8 -37.0 624.9 993 -3
4382 2 500 12 25 186.25 18 523 15.85 718 678 672 -472.7 -51.8 154.5 500 1.495 85.7 1.743 99.9 -678.8 -74.3 221.9 718 6
4472 2 850 12 30 187.5 8 843 16.07 979 906 898 -834.5 -109.9 118.3 850 1.593 91.3 1.880 107.7 -961.2 -126.5 136.3 979 8
4486 2 800 12 31 187.75 12 808 16.52 1280 1223 1214 -775.4 -105.5 166.3 800 1.545 88.5 1.819 104.2 -1240.6 -168.8 266.1 1280 9
4649 2 1090 12 44 191 12 1111 17.38 1108 1055 1050 -1046.6 -203.4 226.6 1090 1.502 86.1 1.789 102.5 -1063.9 -206.8 230.4 1108 5

v sol ra d x y z length
sol [15] 306 286 40 64.6 -225.3 196.7 306
mod sol [16] 266 316 49 127.1 -121.8 200.0 266

v sol comp [17] ra d x [18] y z length
sol apex [19] 13 272 54 0.3 -7.6 10.5 13
sol orbit [20] 255 318 48 126.8 -114.2 189.5 255

sum 127.1 -121.8 200.0 266

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC522427/pdf/pnas01016-0006.pdf




[1] v helio with solar motion removed

[2] helio-radial velocities in cartesian coordinates

[3] how well the procedure removes solar motion from helio-radial velocity

[4] mega parsecs

[5] Heliocentric velocity; km/s

[6] Right ascension; hours

[7] Right ascension; minutes

[8] Right ascension; converted to degrees

[9] Declination; degrees

[10] Velocity w/r to the Galactic Standard of Rest; km/s

[11] mega parsecs

[12] modern helicentric velocity; km/s

[13] modern galactocentric velocity; km/s

[14] used to check the correctness of calculations removing the solar motion from v helio, using modern 
data as input

[15] solar motion velocity and direction per Hubble

[16] modern value for solar motion; derived from values below

[17] components of solar motion

[18] cartesian c. of solar apex and orbit; used to calculate modern value of solar motion

[19] peculiar motion w/r solar standard of rest

[20] galactic orbital motion


