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Evolution of Effective Degrees of Freedom in the Early Universe
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- g = 17.25 (quark hadron transition)
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. Temperature-Time Relation in the Early Universe
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Required (ov) for Qh2=0.11
Table Al. Values for time, g+n, g«e, §+p, and g«s from T = 10 TeV to 10 keV. In the region between
150-214 MeV, the values for all five quantities depend on the model’s transition temperature. We
should emphasize that the values for this period are based on our simple no-chemical potential model.

kgT (eV) T (K) Time (s) Gn 8gxe Sup 8xs Tr. Temp.
10 TeV 1.16x107  232x1071° 9550 106.75 106.75 106.75 All
5 TeV 5.80x10®  929x10°15 9549 106.75 106.75 106.75 All
2 TeV 2.32x10%  581x10°¥ 9547 10674 106.73 106.74 All
1TeV 1.16x10% 2.32x10713 9539 106.72 106.65 106.70 All
500 GeV  5.80x10%  9.30x10713 9511 106.61 106.38 106.56 All
200GeV  2.32x105  583x10712 9355 10590 10475 105.61 All
100 GeV  1.16x10° 2.36x10"''  89.89 103.53 100.80 102.85 All
50GeV  5.80x10 9.73x10"!! 8353 9740 9394  96.53 All
20 GeV 2.32x10"  6.40x10°10 7739 8845 8722  88.14 All
10 GeV 1.16x10*  258x10™° 7620 8622 8585  86.13 All
5GeV 580x101®  1.04x107® 7527 8560 8468 8537 All
2 GeV 2.32x108%  6.61x107% 7114 8250 7969  81.80 All
1GeV 1.16x1013  2.75x1077 6537 7634 7297 7550 All
500 MeV  5.80x10'2  1.15x10® 59.69 6926 6643 6855 All
214* MeV  248x10'?  6.63x107® 5537 6249 6152  62.25 All
— 214~ MeV  248x10'2  6.63x107® 30.27 6249 3388  54.80 214 MeV
TesUll 6.63x107® 5537 6249 6152 6225 170 + 150 MeV
200 MeV  2.32x10'2  842x107® 2645 50.75  29.62 4547 214 MeV
7.61x107® 5521 6221 6134 6199 170 + 150 MeV
190 MeV  220x102  1.00x10™° 24.14 4401 27.04  39.77 214 MeV
8.44x10¢ 5510 6203 6121  61.83 170 + 150 MeV
180 MeV  2.09x10'2  1.20x1075 2216 3827 2484 3491 214 MeV
9.42x107% 5499 6187 61.07  61.67 170 + 150 MeV
170" MeV  1.97x10'2  1.44x10™° 2049 3347 2298  30.84 214 MeV

1.06x10™> 5488 6172 6094 6152 170 + 150 MeV
170~ MeV  1.97x10'2  1.44x10° 2049 3347 2298  30.84 214+ 170 MeV

o e e e o Lars Husdal Galaxies, 4(4), 78
m [GeV] (2016) arXiv:1609:04979 P21
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6] Planck 2018 results. VI. Cosmological parameters
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