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Master Equation: @1\k /5(:2:)

e

C'

gain loss

= — E Ec,c/P(C’, t)
CI

Leen=-W(C'—C)+ Y W(C—C")oeer
CII

-Reaction-diffusion

C=neN -Chemical reactions
Hsites -Directed percolation
C = {nl, N9, N3, .. } = {’n.,,}z CN -Epidemiology

(Branching) < A A+ A

(Decay) —o A Iﬁ> 0

(Coagulation)
(Lethal competition)




Percolation

directed bond percolation

H.Hinrichsen, cond-mat/0001070

Infection spreading

O © healty
@ © sick

space

time

5 Sy Contact Process
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H.Hinrichsen, cond-mat/0001070

Directed percolation

H.Hinrichsen, cond-mat/000107

&

low p

P<Dec

€.L ~ (p_pc@
B &~ (p—pSY

Z ¢~ (T-T§D

Directed Percolation & Contact Process:

) ((B) < AS A+ A

( (D) es>o AHD
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Fock space: Bosonic

ladder
[ai, aj] =0 CLI > a;
_ 3i
), 05] =0 azT(I >> a;
as, a]] = & CAl2)
a; < >ai
ai|0i) =0 |1;)
1.
a;-’|nz-) = |n; + 1) @ < > @i
U |0;)
a;|n;) = ni|ln; — 1) > %
0
Zha_zf =H¢ {¢1’¢27"'} = lb:ZCn‘pn
U n
.. Ocn,
Zhﬁ s ;Hn,mcm
oP b
(g:} ) = " Ly oy PR DD
{n'}
Yn <= [{n})

cn(t) <= P({n},?)

Y = [e(t) =) _P({n},t) |{n})
{n}
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Averages:

QM: <0>1!J(t) = |O|¢ Zc mncn

SP: (O({n}))e =) O({n})P({n},?)
{n}

( ®IO{a” a})|<1>(t)>

Qﬂ (o) P({h, D)

{n}
[ Plnpy =1 ¥in) l
(=) Pi= Ll (Ploje ()

(%)  (Pla] = (P|

@) [e™,al] =e%6;; & [aF,al] = kaF!

al — —9,

0 ¢

e* f(a') = f(a® + ) e*@
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From operators to path integral:

Coherent states: alp) = @|p) peC

(@) (a) determine |¢) | (pl¢p) =1
[#) = exp {—%I</>I2+¢aT}|0)

do;d
O [ i =

© (o16) = exp {~IoP — 31+ )

T/At
e HT = (1-HAt)..[(1— HAY) . (1 - HAt)(l - HAQ\

< D /\ 3 _{tl\ 73\ |
t’ tH At ; 2+ At [
' ‘ dgodg;
Us

[ 27921454 [ 60 0l
. A
[R5 50 (B
' N
[ 160) 1

/d¢t+Atd¢:+At
0

|bt+a0) (DAt

(Perae|(1 — HAL)|py)
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