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Welve looked ab Pfoblgmg of "“Survival® ST_&@T_E::_"’ We ‘::’“‘! know the

in the presewce of Constant [And non- ; prob‘a itity of N0 event happening
constant 17 b . in ime ¢ in The presence of o constant
° -d hazards, where o single evewt hazard rate, o : Hhit (s the Surviva|
[nuclear decay , death, ere.] ends the | probabillty

expeviment. Bub very often we have : PBp(t)n) = e‘“‘. '

problems where Stveral eveuts might occwr | Ne’l wse it o obtaim R(t; %), the
indepently of one orother, and the mean Probability of one evemt happesing (u
rere OF occwurrence it known: ’ fime t' and then axtend Method to
E.9., &eiser Comnber clicks (m dime ¢ get By Pay oo Peltion),

Aue to background raciiation,

Number of earthquakes [tsunamis, Note that «ab is both the probability

harricanes, ogteroid {mpacts..] i of ome evemt happening (n time Aot [ie.,

& fiven time, Pi(ak; %) = otat] AND the mean 4k of

Number of shars i telescope F.o.v. tvents in & short Hwe A%, because the
probability of two cventt happeniug in At

Babies born in one week ' Sivetford, S very Swall [ proportional toCot)T,
Number 0f wolecules of 9ar (n Pedentically,
a (WAl voluwme ,,, <k> = T kPk (at;»)

Al of thete Might be deseribed by keo

~ °vP°*1'P| - “‘tf
fo ot = meav rake of occurrence.
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CALCULATION OF P,

To be definite, fuppose the variabte (s

( the backqround radiatien count, so &
(S the mean A of "clicks™ of GM tude
per wnit Hme,

Divide the dime (uPervel € (uto 3 ports,
agfuming thatr the Smgle count occurs m
the Shork (wberval [S, S+AS]:

| 4 |
0 S S+a8 t

This particular Scenario has probobinty
AR = K ()X X AS X Py(t-5)

\

Peob of no
LVents (n
remadaiu
titme tag

-0 (t=5)

prob. of Ao
eveut up to$

prola. of one
event in AS

= ¢~*% x w48 x ¢
= g““t X RAS .,

But ... the evemt could oceur in auy
Swmall faterval A8, S5o...

h

[cALcuLATION oF P, On‘i‘m«Eb_'l. :
wo the ToTAL probabiiity of ome event
in hme £ s
Pit;w) = 2 &R
=3 *Yauas
.an
inpervals
= g: e uds = gt
[What we've used it The fact that the

probabilities of mutually <xelusive eveuds
on be added . P(AVB) = A(A) + P(B) (¢

AAB =4, The Single eveut cannppb octur

in fwo different ntervals 45 (1)]

EXAMPLE 4 JupposSe the count rate
w= 2:0 e, Then for t= 400 See,

-k 2

p= ¢ = 0135

-=e_

-tk

xt e = 2e7% = 027

=

Pesy = 1= Po=h = 0594

il




CALCULATION OF Reyy FROM Py | LPen FRoM By onTivum]

b

We com extend the preceding argument ., NOW, we "“:‘"! hove ‘::‘t ':” §o
Aqein, divide the inberval into 3 parts: | Pa(t) = ({7 us) () was
-t q = =%t (¥ uisd
0 §_s4as t ¢ , fo “: d
k events (t)®  no events = " Qﬁ) .
event i r 8
W \ ) {1
This perticunley u:nmo hag probalbiiity 1 Simile rlq
By = RDIXXBIX R (E-0), L pm = f ('“‘c-:) Je ) was
Add wp the (ontributions for every (urerval |
AS (n whith the (k+1)5t eveub coud ., =™ 1 ds
happen : - = %t (at)3
By B3%) = I (IR (t-5) &S ax3
t . . n the calculation of Py, the (ubegration
i fo fiet) fo (=) w ds L of 53 Wil give a -fwrn # (n dmoMMﬂ’Pn
for as=>o0. Palt;n) = "¢ (ut)
€y, i

Pu(t) = f P () P, (t=5) & ols

And in qeneral,
i) = f° P (5) Py (t-s)mds, efe,

- THE
Pltin) = ut (*_t_)" PolISsoN
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CHECKS ON Py . EXERCISE [for You !7: Show that

Must make gure that the probasitities | 0> = a3 aud hew
fum to unity . Write A= at, tuen i < k(k=1)> A%, e
$h =T var(k) ® 63 = <ki> = <k>? = A
So k k=o -"-.' i [0“0., the meenm and the veriemce of
o ‘ $ * 3
= Mz &"} =41 vV, the Poitsen disteibution are equal]

S NN [see end] — Solutiow: N L
From the (wkerpretation of o a the mean <k(k-1)> = T Rk R ET perms it
tount rate, the expected 3 of counts ko k! ‘ o
n fiMe ¢ Muck be wt = A | (5 MV e
o LN ' _(lu:z Ck-2)! ) -0
<k > =1 kB =Z kA, | e
k=o FS‘l\ k! e A
R | B <k = <k - <>
[4 ) : . gt
omit it e A
AC © N :
= Ae” { Z L ,, ,
ke (k=) - A [ = <k*> = A+,
[Su_
=\ V avEsdum] TN




ADDE NDUW o
Ne waut 15 Show thar Y(r)=g S

. x
(s siwmply e,

Fint Aiffcrcanate Y owith fepecr do x

ay¥ 4 f xt 5 hoxF!

ax - PR o F! k:of 1
= gk (eijt/\c e With
k=t (::)\. k=o if tele, S

We oWk b i Ahe
nanr’t i\'v\e)

o
, x % : -
= i (with pew Suwamation
g=o L! varjebkle [ = ‘*—-()

At note fmat Y(o) = |. Neéw Solve @;
f-—\';wr = { dx

= 0 = ox L

bub (=0, because Y= whew x50,

Hence Y =27




