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1 Definitions properties

The Kallen functitwatisit
Almost nobody knows But fact

almost everybody knows

1ftрУ
х y.ge kEIR 0 1

t.iti.in
Ais Liz invariant Day 31 1 31577

etc

Я is a quadratic in eachofvariables

Яĸут 13177T
х 2 дез а дзё
у 29 7 3 5

B It is explicitlysimplest2value
algebraic formalgrouplaw















































































































































































































The discriminantsof Xu y 3 are split
ted

Δ 4 у д 4 д3 47.43
Δ у 4х 47 87 42.44

x y31 itself can be written in a

discriminant form
x y 31 x у з Нуз ДР
where Pet ft ay 3 t у

xttlytz xlttyi
yttl.at д tax

Хх у 3 is factored or'redacite
under the 2Kummer lift
7h k x y 37 k и v.v suchHeat

х й у v2 v2

ЯСИv42 и v w 2 with't v4
w atri v7 v2

her tw U v w U Vfw Eu tutor

Я x y 3 Z а Гу а Гу4.7
N3 generalisedshift orators















































































































































































































2Heronthisfo

a.ITr.IT

IfyCp хныĸ

551 458Авс

a determinant formulas

SABC Tl where

a
хуз

в 073
с 17















































































































































































































SABC FlTЁЙ
О хту з X ytz

15
FI 1

2771357 in
h vertices Я
UntilBijl HIT 71 EMat.IM

Consider

ME Matha R such that

Miki.it















































































































































































































tITTT

For 2 2

Ё
T

For n 3 Tetrahedron volume

iii titlist

di IN Vit i j 4















































































































































































































ĸаgitititали
11926197
CERN NielBohr

Institute 1952 57

Kallen Lehman spectral
representation

for 2 point particleinteractionas a sum of
free propagator casual

Green fun's
Δ р 5 42 Δ Priti
Рдĸ spinal densityfunction















































































































































































































Δ рm PITE

free particle propagator
Feynman diagram

electron E and position et
annihilate photon з

That becomes quark 9 anti

quark ф pair and after

that quark radiates agluon
д
Killen function Я















































































































































































































iii iii.in
in Relativistic QM are characterized

by their 4 momentum Spin
neglected

P р basic 4 vector of 4
Momentum
p ти MY r c 1 rest mass

m times 4 velocity
has a centralHere 8 г

Др significance
in special reading
Alternatively
P CE 1

еду
I 3 тошнит

Ведущие energy matter
equivalence

inertial mass
myer replacesmon c
rest mass mx ̅ mn in this formation















































































































































































































The Lorentz invariant length
p m 42 m I

Ele I p time like 4vector

The invariant mass of 2
particle system particles

h в with 4 momenta

Pa Ea 1а and PELEG
collide is the total

4 momentum square
s Cath fatty ftp.t
MattmF 2 Eat Ра 1

c 1 and take СМ fame
further















































































































































































































Taking target system
condition То ЕЁШЬ
obtain

Pat 531st

The first appearance killin
function kinematicfund

Particle kinematic
oh I I X

by Eero Buckling
k Kaj antic

Tyr is Kyler 1971















































































































































































































Example 6 killin considers the
kinematic function in the contextof
3 particle connecting vertices

wid
3 different masses topquark 9

bottom quark 96
W boson

It Pt Mt Et 96 Рь ть Е
W Pw Mw Ew in the CM frame

см 9ft 96 ps Wh

21557146mn
mF Et Pi mi E Pt

and using CM obtain















































































































































































































mm Cut Ept put

МЁД 2m16 Р см

Ев Fister
Ew mightmm

11 11 Ездит
Theexample due to L.kaldamie

S.Grootehep.ph1404,7714

ICE mi mi 0

if any one of the thresholds
relations take place

micmtm.it В 3 Gaudin
model

Mt ms mn branchingpoints

m m mi КатвичуI Toes thin















































































































































































































Killin triangle in

mass phase space kaldam.ae
Groote

1st octane m me m 20

Зера of A т та Мз 0

locate on the plates spanned

by each two of there diagonals
M.am 42 My M Ж















































































































































































































kallintrgedtreshaldt.in















































































































































































































Two valued formalgroups4

Kilduff
Definition commutative 1 dimensional 2 valued

formal group over a combative ry R
is called 2 valued formalseries Fox у
given by the equation
Fc хд LayFly А ну D

0 a.gl RIL.gl i 1,2 5.1

F x 0 is 2 valued series
F 2х F Х o в

FCFCx.gl з FСĸ Fly31
classsubstdsatn.in

F Caryl Fly ĸ

The simplest example Let flag
formal commutative group over R
then

F 21kg 7kg1 0

F 14g
2















































































































































































































F 2 хд Ft хдхд 74 0

Elementary 2 valued formallaw
Corollary there are two 2 valuedfor
Tyrus over R with no zerodivisors

F 2 ну F Сх УГ D

F 2 хд I хуй 0

11121 associativity

condition For

F x y X F x у

Y F y 31 42 F у з
0 и 4 0,1mYa O д 0,42

пить
3 The only valuable condition

Uniqueness
Unity condition lot for 2















































































































































































































Let us consider the 2 valued formal
group equation first type

I Fay у
2
2жуз УГО

Another words AG.gsM
two valued formal group law

41

trashed associativity
algebraic 2 valued grad laws















































































































































































































Threshold conditions

mi rtmsf.moifutmstmjlm.tw
What is the correspondence 2 valued

group
Reminds Two valued gray A set

with 2 valued multiplication law

Xxx Sym x
With a unit mitral element le Х
with an inverse X Х

ing axiomswhich satisfies the follow
Associativity a y з EX the

4 demented sets
x д з х уж з coincide

strong unity a X
ex же a и NB
Existence of inverse a EX each

leg two sets xxx and x ̅ a

contains я















































































































































































































casitITTTdrrautomorph.sn
Z EZ 71

2 valued groupstructure on 0122
x у в

у 31,31 Кнб БГГ
The unity e is 0 the inverse

з 31 is itself 3
Take 9 02 suck that

31,32 5131,31513112
to get the polynomial F x y з
FIX д 3 32 2 ну з

а др

з жу Уеху уз зх
Δ Ptt 4,3 with

Itную
Two wats 3 з of Flay3 0

defines 2 valued multiplication















































































































































































































31,21 жу FEET
31,32 ну 2 Гу ху 2ту

Сх Гу A Гур хжужжу

FG.gs G fet Г 1 з а НГ
z тбр Z б 512

This is exact reincarnation of the
killin function

Flay д Ждуд з х уГ 4ху
Хунз 2ху Гуз 2за_

Matselousftelей
function 2 valuedalgebraic symmetric

group law с















































































































































































































21ч01м
или

Таĸ

classical Besselfunction ofordre 0

Jola Др Ё selves standard

Bessel 0 0 equation
47 1472

Change of variables
х 2in I 2in I 2k

34cm I.lu Ё iii Ella
unique holomorphic solution of
2 Klosterman 2 quantum equation

47 af o 02717 0
omen

The function J a is the
1 eigen function of Buckstaber Kholadoo

shiftoperatord и dirt















































































































































































































Cauchy problem for 2 valued
formal groups Sturm Liouville

case

V MBuckstaber6975 If the formal 2 valued

law is given by
з А ну 3 0,6д 0

then the canonical shift operatorhas the

form d 9 424 Er
4 Filo 457150
and 5 0 402

Q 2 91 4 2х

02 Сх уг 8 4нуГ4195 4249
42 161 21

11 хд







































































































































































Abet lectins secular ios

The 1ˢᵗ Lie theorem garant.is

уж 1 parametric subgroup

expHSI CGу Lie G
In the Bessel case the order 2 DE
because of хдд only one regularsolution
from two specifies

B.M.tw nhm.Baehstaber
The role of 2 valued grad theory
It provides a specificity of one
analytic Solution from 2 possible

It 5 x 5 9 J.la












































































































5 i.is en.r

Tyf a fCaty has a crucial

property Е are eigenfunctions

Ty et e е et
Tuvalu

Debate Levitan Different Sahib
4 x are eigenfunctions of generalized
stuff operators exponential
functions are replacedby BesselLegendre
etc

The generalized shiftoperator Т
isdefined by the requirement that
the generalized eigen functions 4
are also eigenfuncfio.us of ТУ

T.la9711












































































































t.ie 3iiitie.ussEigenfrfigs 4 a J.la
Generalized stuffoperator Debate's

Bessel
1 c tuftft2gatdrdfouatsain be.grbauer

5617.19 Ttu стаĸан

Integral representation
multi ca five kernels

Exponents

let ete ftp.ylely
Кса у з б з хД












































































































flats ii 03dg
7 жу

Cauchy integral B KIKE krt.az
Bessel kernel Sorin ведивай

TG.H s.su 11013133ТНТ
Again Killin function

Кемарĸ The same kernel the same
killin function takes place for

the second non analytic Soutine

of the quantum 2 Basel
Macdonald function
K Z VEG
The only difference is

the

integration path and replaceme












































































































Cas t

CoshQik.luK.lyIKolFTzgcostodwithe
the constraint

largcrtzxyash.FI r

Then

ĸаĸ 151777
Renal k Both formulas are not

only classically known
in analysis and specialfunctors
but they are a small part of
product formulas for spherical
functions related to Gelfandpair
G K where G Ulf Herm F

К UCF
The kernel enters as the measure

SEnlz.tl Vap at Ely 2 Ealyβ
R Gelfand Bergin we MMS 1956












































































































21331177
Kernel function 11443557in its turn satisfies the
1st order DE

I x y 3 11 z хд k o

Но 7,31 д
the
keenly
e

The 2 Bessel function 9.4 712k
can be written as the degenerate

hypergeometricF x as

5cal tip
а 31g 24937
Ки у 3 541113












































































































Б1 3111913
417715,414171
Take 3 1

Hoyt Дд
Let's study the behavior of the
function Ка 7,1 on the diagonal

х у Каĸ.AE
s

ТТ 147

196 ftp 7114ytt












































































































4 t.io 71t

the analogue
of Clausen duplication

EYEEEIEEE.ie
с Ё К Taylorfor

k.lu a 1 tilt
central binomial coefficient

с CE 21
relation with world known












































































































Catalan numbers

0 2 ii
Let C x Ʃ Gx CatalanGF

И 70

Порода Их Дт
cu TI

Out of the diagonal
I x y 1

1 9 4ху о

Elin i 99.14
Ural Gauss

erjeouutyITFT.B.orgF af 147

T.mil 77












































































































6 612 1 9 9

degeneration to the ТСЖ у
functions

17177334in
хуяĸ у 1 Dof singular lows

for the Appell rank 4 system

That's all folks

Cotes dy
No Tolkien
Liloparitum for killin

and 3 Gaudin branding
points CAmbuy Tolstarh.in


