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Table | Elementary Particles

Particle ymbol Spim Charge Color Mass (GeV)
Electron neutrine v 1/2 0 0 <054 x107*
Electron e 1/2 -1 0 0.51 x 103 1st
Up quark u 1/2 2/3 3 5x 1071 generation
Down quark d 1/2 -1/3 3 9x10°?
Mucn neutrino vy 1/2 ] 0 < 0.25 % 1073
Muon 7 1/2 -1 0 0.106 2nd
Charm quark ¢ 172 23 3 1.25 genenation
Strange quark s 1/2 -1/3 3 0.17%
Tau neutrino vy 1/2 0 0 < 0.035
Tau r 1/2 -1 0 1.78 3rd
Top quark t 1/2 2N 3 >89 generation
Bottem quark b 172 -1/3 3 4.3
Photon ¥ 1 0 0 0
W boson w 1 1 -0 80.14 £ 0.31 gauge
Z boson ¥4 1 0 0 91.17 + 0.02 bosons
Gluon g 1 0 ] 0

»*
Higgs scalar H 0 0 0 48 < my £1000
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Table 4 Standard Model predictions (82) as a function of m,, L

using mz = 91.17 GeV, o = 1/137.036 and G, = 1.16637 x
10~ GeV™ as input and amsuming my = 100 GeV. 459N
my{ GeV) 1 APM_JO’M-’M mw(GeV)  sin ‘w(mzzn
90 .08 5 ™™ 0.2336
100 5.78 (T .97 0.233¢
10 5.45 & 80.0 0.2331
120 513 - 80.08 0.2329
1% 47 . 80.14 0.2326
140 ““ () 80.20 0.2323
Y e [ 4.07 “» 80.27 0.2319}
Scenans 160 3.8 " 80.33 0.2316
{o be 170 3.2 702 80.40 0.2312
_ 180 2.83 7.08 80.48 0.2309
w 190 2.37 7.04 ns 0.2304
200 187 - 708 e 0.2300
210 1.35 7.06 30.71. 0.2296
220 0.80 707 80.80 0.2291
2% 0.22 7.08 80.38 0.2286
200 —0.40 7.00 sa.0s 0.2282

-1.05 7.00 sLer 0.227¢

250
Table 8 Compuhauoferpuimtddeqymsfmdﬁomm
the four LEP experiments {84) with standard model predictions (83).
The theoretical rates employ mz = 91.17 GeV and sin’ by(mg)pry =
mmwumzlw&vumzm&m
[(Z — off) = 3487 3 DMV 2490 MeV
NZ - 8)u833 4 0.4Mey 35 MV
T(Z — invisihle) = 493 4 10MeV 200 MoV
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?Csklw ratio of neutral to charged current crom sections

SLAC &,ﬂt r:/aa Jc(r.NC)/j‘:"Jt(v,CC)‘

(5.61)

where r and y are the standard dimensionless kinematic variables and the integral is
taken over the experimental scceptance. These cross sections are readily estimated
in the naive partomn model: If f,(z) is the parton distribution of the species ¢ in the

™) 0.222 ! | ! | ! proton, the cross sectioms, for poutriso-protan scatiering, at lowest order in weak
§ interactions, are proportiocal to
®
£ 0.220 Freeoveeenerenenenieeenene e T do(nCC) _ GF' ”(f (z}+(1-y) f.(x))
’ dzdy
N do(v,. NC Grlaz 1 2. 1 1.,
£ ozl i (20 = B (13 - Jin ) + (5 - e 0]
) + (1= P st 0 u(e) + (5 60?00 ) (5.52)
1 ad 22002 1 1.2,
N 0.216 | +(1-9y) [(E - -inn 0e) falx) +(§ - Sun [ f:{x)]
- . | d L 4 + [{%sin’ 80 fulz) + (%sin’l.}’f;(:)]) :
50 100 150 200
e m { -t plus contnbutions from beavier quark species. In the neutral current cross sec-
tion, the two sets of terms for each quark refer Lo left- and right-handed species,
respectively. The two prefactors are identical by virtue of (2.9). However, this is
Figure 41. Dependence of the Z° width 1o b5, s » fractica of the total the onl:- simplification available, and otherwise the integrands of {5.61) are compli-
Z*® width to hadroos, as a functies of my. The solid line imchedes the 82 cated functions of x and y. When we include the QCD corrections to (5.62), these
vertex corrections; the dashed Sme shows the result of cmitting tiis effect, integrands will also d«_end on Q?. How, then, can we extract any information to
while retaining the top quark repormalisstion of 3(m}). 1% accuracy?
The required strategy was set out in a beautiful paper by Llewellyn $mith®" 1n
this paper, Llewellyn Smith encourages us to think about & world coataining only
u and 4 quarks. This allows three important smplifications in the computation
»
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Higgs Decsy Branching Ralies
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Higgs production
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