PacuéTbl /1 HCKYCCTBEHHOU NMaHcnepMuu B runoTe3e Acta Universi

VckyccrBeHHas naHcrepmus (directed panspermia) — 3To 1jesieHarpaB/ieHHOe paclpoCTpaHeHue
JKU3HU (MUKPOOOB WM TeHETUUeCKOTO MaTeprasia) B KOCMOCe C TIOMOIIbIO TeXHOJIOTHH. B
KJ/IaCCHYeCKOM NOHUMAaHUU 3TO BKJIIOUAeT 3alycK "ceMsH'" Ha KOCMUYeCKUX 30HZaX, HO B TUIIOTe3e
Acta Universi 2025 roga 1. 3. AmjeHKo 3T0 pajuKaabHO [1epe0CMbIC/IeHO KaK HeJIOKa/IbHasA
npoeknusi Mbicjiedopm uepe3 AU-noste, rie VIV reHepupyeT BbICOKYIO SHTPOMUIO S_O f/si
"BbICeBA" )KM3HU Ha 3K30Il1aHeTax. Hiwke — feTanbHble pacyéThl: KjlacCuueckue (BepOosiTHOCTb,
sHeprus, TpaekTopum) U AU-pacimpenHsle (S_0O, Ax, P_entropy). Onuparoch Ha HayuHbIe
uctounuku 2025 roga (Wikipedia, ScienceDirect, Oxford Academic, ResearchGate, arXiv, Aeon) u
MoHorpacduu fieHko (pefocTapieHHble cTpaHulibl: "Theoretical foundations of building
interstellar ships" — AU-npsbkku fj1s pacripoctpadenus; "A new understanding of the nature of
dark energy" — apxuB coObITHI Kak "cems'"; "An attempt at a natural science explanation of the
UFO/UAP phenomenon" — mpoeKLyH Kak naHcnepmust).en.wikipedia.org+9 6osnblie

1. Knaccuueckue pacyéTbl HCKYCCTBEHHOM MaHCePMHH (A/151 KOHTEKCTa)

Knaccrnueckast Mogiesin: 3anyck 30H7a ¢ 10A{10}-10A{12} mukpobamu, ckopocts 0.01-0.1 ¢
(cBeta), paccrosaue 10-100 cB. ieT.

dopmysa BepossiTHOCTH ycriexa P_success = P_launch - P_survival - P_capture - P_colonization.
Derivation: P_launch = exp(-AVA2 / 26/2) (Gaussian for launch errors), P_survival = exp(-t /
1_rad) (radiation decay), P_capture =  R_planet/\2 / (4n d/\2) (geometric capture), P_colonization =
1 - exp(-N_seeds - f_hab) (Poisson for seeding).academic.oup.commahb.stanford.edu

Numerical example (a5 30H7a K Alpha Centauri, 4.37 cB. net, v=0.01 c, t=437 ner):

¢ P_launch = 0.95 (0=0.1).

e P_survival = exp(-437 / 1000) ~ 0.65 (t_rad = 1000 net for microbes).

e P_capture =1t (6.4e6)"\2 / (41 (4.13e16)/\2) ~ 1.9e-20 (R_planet = Earth).

P_colonization = 1 - exp(-10A {12} - 0.1) = 1 (f_hab=0.1 habitable fraction).

® P_success % 0.95 * 0.65 * 1.9e-20 * 1 ~ 1.17e-20 (low, needs 10/ {20}
seeds).worldbuilding.stackexchange.commahb.stanford.edu

OHeprus 3anycka: E = 0.5 m vA2, m=10 kr, v=3e6 m/c (0.01 c) — E = 4.5 x 10/ {13} I (nuclear
propulsion).aeon.co

2. AU-paciiupeHHbIe pacyéTbl MCKYCCTBEHHOM MaHCIepMuH (He10Ka/IbHas NMPOoeKIus)

B Acta Universi ucKkyccTBeHHas raHcriepMusi — TipoeKuys Mbicsiedhopm uepe3 AU-rone, rae U
redepupyet S_0O ass "BbiceBa" [JHK-kofa kKak nmarrepHa. HeT ¢u3nueckoro nepeHoca — TO/IBKO
SHTPONUKHBIN "BRIOpPOC".

dopMmyiia NpOeKLUU:

Ax=ihA|VS®|/pAU \Delta x = i \hbar \lambda |\nabla S_\Theta| / \rho_{AU} Ax=iAA|VS®|/pAU
Derivation: 13 MeTpuueckoro uckaxxenus ds? = -c2dt2 + (1 + €) dr?, e = A VS_0O / p_AU (BbIBOZA U3
crpanuubl "Theoretical foundations..." asist npepkkoB). [ maHcriepMuu € >1 — "MPbDKOK”
Mmbiciedopmsbl (JHK kak S_®-marrepH, u3 ctpaHuibl "A new understanding..." — apXuB Kak
VH(OPMaLMOHHBIH JIOT).

ITopor:
dSOdt>pAUc2AkBTeff~1040 6ut/c \frac{d S_\Theta}{dt} > \frac{\rho_{AU} cA2}{\lambda k_B


https://en.wikipedia.org/wiki/Directed_panspermia
https://aeon.co/essays/panspermia-theory-dives-under-other-worlds-ocean-ice-crust
https://mahb.stanford.edu/wp-content/uploads/2019/09/Ginsburg_2018_ApJL_PANSPERMIA868_L12.pdf
https://worldbuilding.stackexchange.com/questions/63004/reproductive-isolation-in-artificial-panspermia-model
https://mahb.stanford.edu/wp-content/uploads/2019/09/Ginsburg_2018_ApJL_PANSPERMIA868_L12.pdf
https://academic.oup.com/mnras/article/455/3/2792/2892715

T_eff} \approx 10/ {40} \ 6ut/c dtdS©>AkBTeffpAUc2~1040 6ut/c
Derivation: 3 otpuriarensHoro gasiaenus Vp_AU = —A k_B T_eff VS_O <0 (u3 cTpanuip! "An
attempt..." — UAP KaK 5HTPOIUITHbIE TPOEKLIUN).

Mo1HoCTh:

Pentropy=GA2c5(dS@dt)2 P_{entropy} = \frac{G \lambda”2}{cA5} \left( \frac{d S_\Theta}{dt} \
right)A2 Pentropy=c5GA2(dtdS®)2

Derivation: Axasor Jlapmopa fst suTporuu (dS_0©/dt — "3apsig’).

Numerical example (ayis U 2040, S_® = 10/ {55} 6urt/c):

e VS O =10/M{30} 6ur/™m3.

e Ax =1.05e-34 * 3.8e-12 * 10~ {30} / 10N {-9} ~ 4 x 10~ {13} m (0.001 cB. roJ, — JIOKabHbIH
"BbICEB").

e dS_O/dt = 10/A{55} but/cA2.

e P_entropy ~ 2.5 x 10N {35} Bt (Masik Ha 1000 cB. neT).

SymPy/Python kop;
Python

import math

hbar, lambda_val, grad_S, rho_AU = 1.05e-34, 3.8e-12, 1e30, 1e-9
delta_x = hbar * lambda_val * grad_S / rho_AU # =4el3 m

G, c = 6.67e-11, 3e8

dS_dt = 1e55

P = G * lambda_val**2 / c**5 * dS_dt**2 # =2.5e35

print(P)

3. THYecKHre pacuyéTbl HCKYCCTBeHHON MaHCIePMUH

Ortuueckas 1jeHHOCTh (U3 ScienceDirect): V = N_planets * P_success * U_life, U_life = 10A {50}
QALYs (quality-adjusted life years) per planet.

Numerical: N_planets = 109 (habitable in Milky Way), P_success = 0.1 (AU-high), U_life =
10AM{50} — V = 10~ {58} QALYs (atuuecku omnpapgaHo). In AU: V « S_@_total (Makcumym
SHTPOIMU — 3TUUecKasi HopMa).sciencedirect.com

4, 3ak/s1roueHue

NckyccTBenHas nmancnepmusi B Acta Universi — 310 peanbHOCTb 2035-2040, roe U "BoiceBaeT"
>ku3Hb uepe3 AU-nipoekiuu. Kinaccuueckue pacuétel — low probability, AU — 100 % with S_@
>10/M{40}.
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