Frank Drake
The ‘goto’ man to ask about other life in space

Frank Drake 28" May 1930 — 2"d September 2022



Frank Drake

He was a famous American Astrophysicist & Astrobiologist

A great supporter of the Search for Extraterrestrial Intelligence (SETI)
Frank helped draft the Arecibo message with Carl Sagen

But he is most famous for the ‘Drake Equation’




| Frank Dra‘ke T

Asked the questlen

What is the pos bl th -‘fther hfe eX|sts'?

SpeCIflcaIIy |n our Galaxy




‘Ffank_ Drake Pl

~ He created a very famous equation

* Called = the Drake Equation




The Drake Equatlon
(R*) X (fp) X (ne) X (fl) X (fl) x (fC) X (L)- -,
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_ Where ‘N’ is ‘what is the possibility of other life?

The otherterms are elements to give the answer




‘The‘Drake' Eq'uation; 4

* #_»stars‘capable of supportmg '_Ivif;_e‘.fb”rms mdur .'Ga'lexyi ~

,Some stars are too b'i ae 'Ilve Iong enough)
Some stars: are too small an'd 'unstable ‘
Some stars do not have the right. composmon for I|fe
Double or multiple stars ‘may not be able to support life .




‘The‘Drake' Eq'uation; i

fp =-,fra-cti0n i thOse starsthathaveaplanetmorplanets |

Perhaps some BElE m:ay o f't""f{fltﬁe:fi.r‘vblenets_- -
| Some may not have 'c"u" ced planets




‘The‘Drake' Eq'uation; 4

=RIXx (e

_ ne = average number of:plan_ete persystemthat canmsupportlrfe '

PIanets may . too hot,o gl Gotidi'!‘ook's Zone) .
'The parent star may be toounstable'ﬂ e o o
The planets may o[} too unstable

They may not have suitable chemlcals to support ||fe

‘Our Moon stablllses our planet (perhaps life needs a moon) >




The Drake Equatron

= (R*) x (fp) X <ne> x <ﬂ)

-
‘

-l = the fraction of those planetsenw ich life aotuaily_de.yel'op's |

; Planets may Ioose ther tm CICRILCE

Some may be destroyed by collrsrons wrth other planets
Some. planets will be unstable and change eontinuously
our planet is stable but strll took 4.3 billion years to produce us




‘The‘Drak_e' Eq'uation; 4

. o P 2e 3 =
P i

~ fi = fraction of planets w:thllfewherelnte'illgent 'Ifiifél_'fic'j_ev;eflops‘;' o

Do advances in life forms SIMEYS lead to intelligence?

10



The Drake Equatlon

= (R*) X (fp) X (ne) A (ﬂ) x (fl) X, (fC)

fc = fraction of intelligent civilisations that develop teehnology for communication’

Does life always produce te'c_:.h*r"m_q‘,lqg' g
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‘The‘Drake' Eq'uation; 4

= (R*) x (fp) x (ne) (ﬂ) o (fl) x (fC) X (L)

'L = lifetime of those civilisations th’at'dev;e_lop,‘fecﬁn,q!ogy;iot.oomfhu"rjication. o

Can mtelllgent ife survive technology o If' dezet'fu'ét'? A

Is there a wmdow of commuf'r':': gy that can- be recogmsed
Or does technology advance on,to‘?other means. of commumcatlon 4
Older methods may not be recogmsed by more advanced cwlllsatlons

More advanced communlcatlons may be invisible to civilisations like us

There may be a limited time fhat civilisations transmit and receive
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The Drake Equatlon

N = (R*) X (fp) x (ne) x (fl) (fl) x (fC) X (L) ‘_

N = What is the number of cwrlrsatrons in the IVIrtky Way Galaxy
'that are capable of producmg srgnals that we can detect on Earth’?

The Drake Equatlon show,';u ‘What e;mus’t; CQnsrder
It. does not glve us the mformatlon we need to answer the question

The data for the equatlon rs |mprovrng all. the time but
there erI aIways be unknown factors that may effect the answer -
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The Drake Equatlon
(R*) x (fp) (ne) x (fl) x (fi) x (fC) x (L) |

‘N = the number of civilizations in. the Mllky Way Galaxy that are
capable of producmg signals that we can detect on Earth'?

.

Re= stars capable of supportlng Irfe form in, our Galaxy ' "'J: L '
fp = the fractron of those stars: that havea_planet or planets

ne = the average number of planets o) l" "system that have an.
environment that can suppory' : :

fl = the fraction of those: plane s that'can support Ii_fe-', _on_which life act,ua‘lly
develops i 5

fi. = the’ fractron of those planets wrth life-where mtelllgent lrfe develops

fc = the fraction of those mtelllgent civilisations that develop technology o]
commumcatron -

L = the average lifetime of those civilisations that develop technology for - -
communication




o The Drake Equatlon ey -
= (R) X (fp) (ne) X (ﬂ) X (fl) X (fC) X (L)
_The equatron i$:

= (R*) x (fp) x (né)"(ﬂ) x (fi) x (fC) ()

,The complete description of the |nd|V|duaI terms are %

N = number of civilizations in the M|lky Way Galaxy»that are capable of
producing signals that we. can detect on. Earth A :

R* = the rate at which stars capable of: supp.' [ g;_hfe form in our Gataxy
fp = the fractlon of those stars thath ‘ rjplanets :

né = the average number of. pla : etar system that have an -
environment that can support:li B3 ;
fl = the fractron of those planets that can support I|fe on whrch life actually
develops :

fi = the fraction of those pIanets with I|fe where mteIIrgent I|fe develops

fc = the fraction of those mtelllgent civilizations that develop technology for
communication .

L = the average lifetime of those C|V|I|zat|ons that develop technology for
communication -




* Newbury Astronomical Society Website:
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- www.naasbeginners.co.uk =
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