>g.

4 é& oy
,;5? (QP/,“—-Q,, ') (fate An"AS)
7 o[jz)

.;@,ﬁ;vﬁ'f"

, ?MM ﬁ‘- alates



y [
@mﬁkaéh 9/0 QCO = F'gom@n zlos

'_ /’ta&t m’b( /ug ,df'a.&d P .9'0(3)c o cuelion

A B=

r
§ == o=

]}Ammfnae_p
J







QCD calewlaliome ,d/b&'('.-

e Arunla Froupp
., Colownr 7we76

T S £ A
- ; 9 ::)‘ :3
o p-3
mp? * p
Tl Yp o, 9-1) ZE-E S&,¢
HM.o/
frepogatn



Colowr /écfm o SU(N)

d/(&/a#d duwm over colowr enoleces
2Lt
2f T
which can be e,;ybuaea/ezo Suw)
mvanianls ( Cascma opecalres )
TR (P 3) =T cas
7o = .’é,' Ln ﬁna/m&lé‘d
M) (A _
. E(‘E.BL ';}u = Cr dae
2

C = N =1 ::-ﬁ p;'y.S'U(S)

F 2N 3
C
7‘2(7"7"9) = CA JC‘D CﬁﬂN
2".9_ A 3 | _ I ; RE | AB /la
— —_— 7 T e : 4 e —_—
¢ 2 7?2 2 ) N 2
S Ny
:;; ﬁ{’wﬁ T N °¢P
= =



Twck : cobbun %u/

4
e AL
z
(3 ':.).;,' ( /\>
y ‘"qu it P




prepepalin of gleos Kooorome

he h/@nf Z.LO Afa/l/& o), £ AV aa\!’qﬂ.

/C
v = [ﬂ - 49Y[ Ay
[ﬂ(?# - 9”99] %{"""77) $ @ lex) =

<ol T Apt) A(=")o >

- No Ao

= we muat #wt Fix THE &AUSE

AS' Vet da«;mm
’)'7":/%" tan phgacead AenGetos Lreq



o ook a/z&;mw :

Culboviky 5 cutliny zules

T&W/bmfa/d "/‘af"""’—
Z2r @M&/Mazé Co2eeets 0 n.a/hzj

lo 2 plpuial deatfeemg foroceace

L

3] -
s

k]
=_{§

P-1H

PN

X



2@,4 —> 00
. imposes /b%m/ infoomediale $(a/%5



2

/ﬁ)/gjéé"f{o{ qruges: m/;. aspmp lolic o brcoaliond
, ” /:n.?é %@t‘e

&j. n =0
Ly + ~Fuv "f"é’;.;”vﬁ/‘
n-D =,
- - 2 |
£ P = ,,-_% 2 ’mtea'nz- frepagales
— o 2 phsccal ofg.,,,

= o /bwédm wilh ct aé‘a;w/»o

covarant Fauges
Dy + > +(/-z\)f¢&.’

n
;..D#—v o

W&, + E]), (&),

R AT

=7 '23“"" = (61

need Co be
Cancelled



2% A 10
o Cm&nf @M&VCA{

AN e

= concellalim.

QED dzn.d./ ?‘“““'é“;éunf_ oxc

6. /bwéém.

D g&ox /)790 aéa,wmd, mbhoduce an ao;b&.ca/
/bc«fz'clc bo canel ampluical o laisa lima
j';/w.” = Apm 0 obeping foumi -Dnac bl !

£
. ,ﬂ’ ’C’,P E_‘g‘/d C/}‘!
R e
LA




))\Z i

/7/;2:074 ol ~1 = /bufu&ﬁh |
Ueny Fails

TT 3
TIT

/éuuum 4:.76

/‘9 = t-' g ,? J?‘( 72 (7°9-0-7 7 Ly)| Fee
"’ J o (g-6)*.4% g2

X 7;_('\4 /\5

o(3*)

— éyézl, 51”?(?3) i_c&_o-
vV . 9~ oLs I 2 .
TGy = - (g7tg) ’.;_g - ,4.,&]

N

j? v



(2

| 7 Aese m/wufled Can be reabonbed
o [he /bwume[m 9/ Lhe z%.'ay

T g
76— Bon,




13

e o[owed[- oza/e/z Wl—édd‘é‘n

S

r = T 1 + %:q. l.,..pn,fe

N 2
F(9")

= con omby measins Forp (#=97)

I Jecpl(t]
v (e o]
Jeap (1)
Gert l
i deg dog Pt
= +
Jor Q* 3
3% Pz. b Jenp
K a”

a* s oL/
by @ Ltk
=> én%o«'é?o Can be wabonbed .. Ae



?&wma,&xaaﬁ'd‘éj
all h/mﬁ‘&f Can be wabanded

in lhe /bm@fm of lhe Loran gz
”Z‘
(A
Wae - fimclirn  pnomatioalion
(fb py/4 W 9//5@[‘&5@./7& f&ﬂ%

2.(97)

=y 5 mf’(?z)
Z(9°)



Renamaliialin acheme. .

Feut

Can C[oorfe é) Lorchhode %«é C‘ow/éu;
Me (nvaiance —> climomamel y.d/u.}aéb;
A= 4-€

-.....5 MS
&

ot f



: }i . { = A G0, 15)
ke : la®

m @

dc/(zq_z 3 __!_' S s ad.:o
dioj/z/z- 9@./‘7&1 L&(Jﬂ/gglaq,
el 3 (R) & k) P(%)
/8(0{5 = - Zp&(_;z_r_ Rty
8, = 1- 2n,
ﬂl = f02--§§¢/
= BBy s S

-2 1 pe) S dtlne)  tely

Aobve “J d’&mj a new /Q«d’m
b Tummomy couplony ols(a?)

= K (A(a¥), 1) t aslalim

(b



1}
ol (@)

{ 5t — = 2@

O{S (/‘2) = dS (@z= Pt) ‘(M;l'\'d ComWhim

s (1°)
1 + o (/‘3)(»!@;:3;) 33-217,(—-

/27C

|

lan Ma be obtacired %OM
E + % + g + ...
G kL 223y

ds (Qz) R > O as QZ_) oo
/2TC

0(5 (QZ) —> 00 /OZ QZ-_— /(Ze'(gs-z,w%(b)

A@C.D

= /bf/tfu/béd/zdm
%3"7 /éa:HtM al

SHORT DiS7TANCE



4

I I 1 1 _ 1 1 I 1 _ 1 1 1 I _ || 1 1 1] .— 1 ] I 1
SJUIDJ}SUOD NS .__.
i (Hd3v) ¥ _
i (Hd3v) sedoys JusA] « .
- S\ep+M «—dd i
I 9 |
-9,9)'|0IA'|DOS Q
- -n.-.. 0! -
sjar+gq < dd ¥ +H |
] sjep ¢« ds o)
C -
n sAD29pQgqQd n_w _
- 197 >3 .
I sia 7 g
- X+4 ¢ dd'dd 54~
i pPloysady3}9q L 4
(PHom) %y
| (Hd3v) “d l
Lt 1 _._ ...... T T
n - < 1) ~ - o
c O o S S S
L |
o

100
Q/[GeV]

10



4
NMole :

Aecawae ﬁ(az‘,) ta nol e complete
ﬁz&f'm 071.4? e 75“,( ;{w feuw
we z'm/? Aawe

c/t‘
d(/z - +¢8 +ﬁ( £ ) a%
o Lo & 94, =
= 0 (o)

= zeaotual y2 /%Méluﬁe—

2 T (ee— 4) - (5 02 oy
€. a~(ee—)/¢,u)- (f ;)[ ]

oA (1)
A (k) —¢ y
+ ( g (F’)z (1.4032 + 1.9167% 63— )
of,(#J

+.3.67¢@-2§ )



Vs =10 GeV
0.15 ——rrrrr)

0.1

0.05

a oF .
005/ -
-0.1F -
_0.15 L L " M | " 3 M Ll 1 1
0.1 1 10
1/

~ d allec
At;/{z/z orders => 2; R fd’f'
/( ~ /s modl prna[é




V3 = 100 GeV

0.15

0.1

0.05

-0.05 -

01F

-0.15
0.1

10



0.055

0.05

0.045

0.04

0.035

0.03

0.025 |

0.02

0.1

V3 =100 GeV

10

cwlera L‘o;aw ?

Vs

L yaued 6072 around 2

22



0.15

0.1

0.05

-0.05

-0.15

0.1

A



LY

Evo&(fzbn o/ ?,aaué MAMAS :
»ﬂ-.—. + —Q_ﬂ— PR =) m(Qz)

7

+ B -
[8!9/‘ £ d’) In ) S7ern c?l’»z.] 6'"%% )=o

9/”,. (ds) = —f— + (303”/"5{2%. >

Rr?
Doa2 L

'mezm; madd

___am
gt " Im (%) m(Q°)

_ . &Z 2
m(@*) = m(x’) e#»/ﬂz -;‘—i‘iarm(aefa*))/




25

ol () = /27T
s (@) (33-21;) joa

AB(n)
Define A AP NN g0 Lhat
dS (@'Z) ka Con Linuowo

/27T /12T

(33-237; ) Lo } AC;;),_ (35 -2-2::;) zé:

A [)I; ﬂ)

.q(nu)

", hé GeV

Mm, 2 .35 GeV

M =~ Soo HeV

A% 2 900 Mev 350 MeY
o5 APz ast MY oo et

R _ 29! MeV 68 HeV

A - 30z MY 4o oY

L _ ago -$20 MeV

2 1-1\
01531 ;‘"' 0-3‘

- loo®
Q = @°°



b

How oo we ﬁzce dhnl a/aé/mz@ J

N NS
ol
. Q% » A? //1.;
ES < (o
' ‘é P
k* 7 : 3

/Ja/z[ of e /J’Qa'cd ¢o

ajk/ﬂ?" ‘énj‘aééédnzce
= %"‘/ obdervz bos /zgz

whid i clott pol woatter

€.9. whal 1o he /wé&ér'éf%
Hat e éﬂ-@z voiloval
/»ﬂo[’wz onleeaclt wil S /zofon

“I.R. Fmile " 744%./; fies



it

//275; desbances

., hf
, T . s = £, +E, +E,
AN E 2
? P3 3 9 = A
P. E2 m=xO0
5 2" 259
ener ' . = ¢ . - A
j; /mc Lonod X, v >
S X = 2(2p;) -9 _ 2
lere
X: >0
(hrh) = (9-4)
2pcp = AR5 > 265, (1-cnb, )= 401y
(C'.m. A}d/ﬁm)

x,x, (1-enb;) =2(1 -x,)
'x'z x3(i'm923) =2(1 -,I.i)
U
X; =1 = co G =1 X <1

gxi x, (i ‘Cwe‘z) = .7.(1-3(3)



Pt Ps (Pths) =2Pi P

=26,E, (1-co0y)

’V‘//g*f’a P> (P2 + Ps) T2 £, 6 (1-6o 623)

K

ES — O IR
O,y — 0
} coeeinem
63?. — 0
2
ddd‘ _ ‘VLI-TI:OL ZQL] xXsCe X)'+ X:
a, dx -
yd=x, LA M (1-x0) (1-2)



LJ

camn aléo wule

do { y

L

de,denl, £ 1-w08,

g
73

= /bué‘wu/@éhz “ﬁagg //acé 7

_/:5 /Ja,ce - Z‘unz Amcfm :

N =E ‘P

P-f-: Potfs
2 /0" /3
poti

= ‘éj

m
G

1
//gié -oone Coorwbna les
/3, /@gz = /; /(4-.6;:. Ay A mall
£ poite S
pps 2pp -T2,
=D /b = /A’.*”z'

)

2
on-dhete => Pn 20, P >0 Lo




v. L2 4c Loz 2a
T s /t_)’ —> oo
=> fp —> ©
/ 2 = x_ ~ foxedl
// L T pox= p Y —/2: ;;

x ¥ Cayaga,é lo =

::: choote ance 3 40 Ehat
b ‘Z;=0 43 >0
43 _ 02'6* 3 R+ ALage
Amall of K = bt | o et
bt 2p7
cellinean: o, ~ O Lt kT Semedd

/Ia/é : /37 ~ 0 /gf“'/bsr

A’mall 4._ =7 /&;C X,
4

b

Co‘eﬁim

Y | A - 2odiabim

Aujjeag : Aﬁ oo



21

Tock :  onclusive otoeewalles

/
"z
‘Fé ? E ;lma.l AEQJ&Q,N)
it 13
“t“‘\::é:w
N
g

evolution o Felw..t'oz,

Ul=t) s U(b—re)

2
T 2T
*s :5 P
("‘”‘-) N U(!: oo) U ¥(eo,t)

oy ~ 2 ~<0] FEVU (=) NN V(=) j(1)]o)-

N
~ <0| J(E) U(tw)Ules t) j(t) 0>

~ <o j(t) V(EL) j(E) [0

B N Y S
Vs

=2 0”% shorl oo tance.



&

=  0(%) Fonile :
>
: >3
i Pan

viclual coveclions cancel Che
da’v@zjmm 9f %&W.’»MM}

PO Gy ot o)
NOT n-foan.ﬁ‘de. finad abate §

NB : <C;,n3|5[%mg>=0
Lf de/bm e m,n : no nwweS ma iz
collective slales 7



A

wnclis
C
9 Ve
,Jecﬁ%
o

Lo
(s )

inclous
cve.
Cre
ad

,Jedﬁ
w (o
o
L
%)



3¢

J[bf% Witk d// %Xea/ y Zlif .
/ ber of Glumo
V24



