1]

?O‘/’Y Sn/'ﬂé):
”Kavlr;”’ Nc GIC;O/ _zo/huz.ﬂ-
‘ﬁ/ C/OaLQJC)n; vandon, uaiés 4

P&W’-’
L4 £Xam/l.2 n=$

[wLuv/‘ we want Ho calcelafe ?]

@ Cogu(.agc{m; ?}mpn"an MDJArOmS

[M _,‘)L/ vothrons ]

o _SAe‘/‘oL» 02 a///l-'cpuh'ons

o ~Shedls of poal
| MoT Topav|

0n=2 -'re{(ec:h'On Pﬂ'naple

® /)> 2 : ref lection /P/mcx,’p[e

On slero/ds
Rl#l‘lel /&‘J;na: sﬁiales avo-/'w(g at

——> psniady.impan.pl

o ayXi\/:ZéOZ.4O782 § ‘/L/.s falk

o /Z/La,s U/éa/n
a/)(/\/ 2604. 12172

/ Pa/a “f( wo/k


https://arxiv.org/abs/2602.10782
https://arxiv.org/abs/2602.10782
https://arxiv.org/abs/2601.12172
https://arxiv.org/abs/2601.12172

[2]

Veg S;MlﬂLC fana‘om ua.(/v.s o Z

'I\-l—we ln=3> ;'na(ef?enacn'/' Vondon uaj,é,sY
Z_-
1 y) y )
N
f \¥:_ 4 } + \4\‘/ ¥ 1 Z —> S/Q(_e
AL’(C Boé CcL;‘e
V€$u£‘l§ L\olc/ by mudy

\

One — ‘7"-’" Cn.SiOm:v(

world ,

wheve

Wides jCﬂC/aL‘{y .

a

continvous / Jiscoete

li)a/bo.})( PVOPCI‘IJJ

[ J B/O (W] Ian MO‘A’O”.S/

Aows

® Po/_s.con processes

o bt - A~ - deadh

P/oce, SJes

® exact -ﬁormulas,
nO approximations

N

e ——

We Wiu exP/cS.S evty—“ny A 7Z€/M.§ 0[

A
T ~I~

X

PlA—)-

= Yonshon, probabildy

-ﬁola

S’nj& ?GI'//CQ



3; ) Coa'{e,sdnj vandom walks : /

ARc

“‘imz,

AB

T / > Spaz_e

>
®
0O

When vandom wal k X collides A4k v

““\ej are bolh reploced wlh a new vandon, wali X}'

Froblem
For e stci][)ie/cl S'La"l"‘”fj positions,
¢ specfied which padicles glue together, .
o... and Hhe Linal posHions

Find P,oéa«b/ffb Q/ "/L‘/.S -fmo«( state




@ Ka/@,'/,— Hc szjo/ iﬁolmuén 4355

n~‘5

_ﬂ;,ml A /5 7% |
Hime € ) /f no‘/L/ﬂj has
coalesce d
ﬁ: O —_— t ! !
A R C

AND THEY D/D
1?(;4—)0(/ %—)ﬁ, C\)W NoT CollidDe >

—lP(A*-)ol) P (A ~>/5) }P(A—srﬂ
=ddt | p(p—«) P(a—p) Pla—y)

| P(c=e)  Plcop)  PC—yp)

ecah ron = __j
= SovrCce
—_— each oollmm <
= +a/_ge{~

0\[50 knOun as
Li,,dgf,ém‘ée,sse[ - l/fe/)ﬂ 3+ ICMMQ

‘%ra’lolcm ma‘//fX ‘I%&o:j/ algeérau‘c C;ombma‘fo//cs

GX‘)‘enS}ans ?

N R

+o

— /_\



@ Coalesce nce, with jﬁcos/s

NE W
[DE A

L\)I’\en ‘/'A/o Par‘/“"C(es coq/(zsce,

a'/' OOLL'S/O/) e S ar?‘ an /’n;‘epende,n'/' vandom

walk
Wl’\/d'n JOCS /)0% jntferoct W’%A 44
= GHOST T
(
‘/'O+al /'lumée/
Q/’ part.cles
ylrma NS C,o/)&'/'qn'/' +‘O’J6:j .

Simple Case Of
only 4 ghost

Sj 5+€M bec,omes Za/jer

}DwL i+s descnp‘/ion 'S
SiMF(er



ljéj’ EYQM,’[@ : Coob(e,scemce_ AB"’ C

Coe g<ap [€50]| Coe g5 [EES]

v %

£ 7 ave FORMAL vaeidgiss



@ Coalescence #AB+C , comdinved

Case g \<°(f5

€=+

Concrete ‘ﬂormu (aj

HD(A-%aI;)

__‘.-
P(C *>o<[3>
}F(A—>o<[3)
\H)(& _9o<f£)

‘ re s‘}//'ULe,J Z'C"ém'z

:— ‘ ] e
- : > only Fevms

L~ R S Ag‘jo:g,;fie
H)(A__)/J/) ..............................

Ple—5)
P(Cc— V) ............................
P(4— %) ............................

P(c—g)
WOA—_’Q") 1 ........................
QXIDOM_;;O,, ) 4 SUM”'“”OLSJ

of Karlo- Me Gregor

)
d€+€ rminNa n7L



}f Fov @0 nof Like jAasv‘s
— Slui’)jlﬁ mar;/nald?&a’ %O/MVZB\

?(A;gi‘&—xgaﬁ o C io:u:#»y >:

/ Q£ W”"UZA‘/‘/VC,
d$7L/lb + 194
Z -ﬁumc."‘ o

teeveesE@TTecccescessescossessessensest Y

C(AMU&‘/’;VC
Jists /é on
j;nu‘//bﬂ Ve p
> A/CO.S UVban ZOZ{

7&7/ a .Sfec,‘al model

N}ce beca vse :

e weak qss-—'mp‘h'on s

® QXO\Cf -FormuLaL

] Aefﬁb’m;‘nant
‘—9 row /C,oLMMn QPQ/ov‘/'/O’)S

= good a.sJMp-ls#ics ';f

;nhliae/_ﬂ'nal PO.SJ‘/I'O’I.S are a[mOS"L ey./al



HO‘{‘;VO"I‘/'O’D . ooa(e,s Cn‘ng @mu aom mol/OnS

@ jaf_s chueen Pa,—//‘c(e_g

@ Whean E)rawn/bn

motions collide

‘“\g coalesce

4“5”'7 éﬂvn :/a//es

al‘ ‘/‘/‘Me '/':O
ot cadh ?o/'m" o_/ R

e stad an jrdependent

B/JLJN@V) ma‘l/‘on

@ ot l’inw( 'éllme é> O

éoca@ ‘,[;,,,*/e, sef O_[ Panl/'caes.

LJPW‘ ave the stodistics O_/ Soacings
(, ¢, .. °

/} im‘emrf]

]

”A ;'540j/a ~m

%

total greq =

:C\VC/‘:}, (70,/05 ?6/
L{n/‘l Ienj-/L’

>
7% Z"y/é,



/40} %J agpls citron
wa(@.sﬁ/.ﬂa 6VOL-144/|G¢) ma“/‘iO/)S
d/.s‘!tw'lowt‘fo") 07[ A PA/R Q/ cConlseciitive
3%

Z" particles
Schema )4 +B8C+D

’[‘P(COnscq,CL/ve_ 901/05 £4/ Kz > —

Ix dy ﬁ (&L ) l )
Py o

X<y W )

4 XL' che/m,‘,-,aml Lv/’I’L)

90&85/'0/) éefﬂb( a ad
avssian CDF

a ‘ Ilernm‘- I.Ve

deri\/a-l/oq — = 62"’ AV’°' L'GM/ Bm—me{ 2005



