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oU(hl) ALGE358)

II::exp{i e@} ; = - Tr(T*) =0 ; a=1,- ,N°-1

Commutation Relation:

Structure Constants real , antisymmetric

(N*-1) x (N*-1)

Tr(ETE) =Te 6y ¢ Tr(TRTR)= Cudy  (TETE)  =Ce 0,y
1 N°-1
T- == : C,=N ; Cr =
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U:exp{i Ga} ; = , Ir(r‘)=0 ; a=1,--,3
Commutation Relation:
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N. =3

q=|0
q q \4)
q—> Uq = exp{i } q
Local Symmetry 0, = 6,(X)
D'q = (I, 0" + i )q — U Dq
D* > UD* U’ ; U.'u (6*U) U’
= %(za)aﬂ 8 Gluon Fields
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G" =G Gy = 06y - Gy - B @

1 : [
Ly = 5T (G"G,,) = -7 G4 G,

Not Gauge Invariant

Massless Gluons
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QUANTU
GORRECTIONS

{1 + H(QZ) + H(QZ)2 + e

1- il log (Qj
3 m’

Increases with Q“=-q° Decreases at Large Distances
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The Photon Couples to — o

Vacuum Polarized Dielectric Medium
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(171" and g0 contributions included )
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Decreases at Short Distances



aS(Q2> B (QZ) Qz
1_ﬂ1 S 0 Icg =
27 Q
“szﬁooas(QZ =0
Increases at low energies
a, = 0() at 1GeV
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Confinement

Hadrons

c(e'ee—>qq +9gG +9gqGG +qgqq + ---)
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Confinement

Hadrons

c(e'ee—>qq +9gG +9gqGG +qgqq + ---)

ZQé N, {1+a8_(s)+...}

T

2
RZEW B {14_%4_...}
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QCD:

R, = 3.632 £0.013

The Standard Model

&, u,dy
.<\ VeV, U0 d, =cos 6. d +sin 6. s
B. =(17.84 £ 0.05) %
B, = (17.36 £ 0.05) %
2
NC {1 + M 4 }
T
a,(Mm?) = 0.344+0.010 = 0.119 + 0.002
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DIS [Bj-SR]
S. Bethke DIS [GLS-SR]
t-decays [LEP]
xFy [v -DIS]
E, [e-, u-DIS]
DIS [ep —> jets]

aa Deep Inelastic Scattering ({le + lattice QCD
= ey e decays

oe ¢'¢ Annihilation :
Hadron Collisions €e Fy

BN Heavv ( rlkonia €"¢ [Ohad] .

TSN P e [jets & shapes 14 GeV] ,—To—.l

ete [jets & shapes 22 GeV] -—(?—4

ete [jets & shapes 35 GeV]

e [Opaql

ete [jets & shapes 44 GeV]

ete [jets & shapes 58 GeV]

pp -->bb X

PP, pp ->7v X
o(pp > jets)
I'(7%--> had.) [LEP]
¢t e [scaling. viol.]
ete [4-jet rate]

jets & shapes 91.2 GeV
jets & shapes 133 GeV
jets & shapes 161 GeV
jets & shapes 172 GeV
jets & shapes 183 GeV
jets & shapes 189 GeV

0, (M% ) = 0.1189 + 0.0010 jets & shapes 195 GeV

jets & shapes 201 GeV

jets & shapes 206 GeV

100 0.08 O.IIO
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