INTERNATIONAL ATOMIC ENERGY AGENCY .
( @ ; UNITED NATIONS EDUCATIONAL, SCIENTIFIC AND CULTURAL ORGANIZATION m in‘

INTERNATIONAL CENTRE FOR THEORETICAL PHYSICS
LCTP, P.O. BOX 586, 34100 TRIESTE, ITALY, CABLE: CENTRATOM TRIESTE

;(: ooy
SMR.858 - 31 ﬁm~dkig
) .
Lecture III
0 000 000 059875 Y

SUMMER SCHOOL IN HIGH ENERGY PHYSICS AND COSMOLOGY

12 June - 28 July 1995

AN INTRODUCTION TO THE STANDARD MODEL

C. VERZEGNASS!
Department of Physics
University of Lecce
Lecce
ITALY

Please note: These are preliminary notes intended for internal distribution only.

n:::ollml.mun L im:cm 1) T 224011 ) Tamrax 224163 Tamx 460392 Apmianico Guesr Houst Via Guonano, 9 T 224241 Tasax 224531 Tusx 460449
oczason Las. Vi Beavr, 31 Ta. 224471 Tassax 224600 Taex 460392 Gaunao Gusst House Via Bexr, 7 Te 22401 Tasax 2240310 Taex 460392



| af ﬁtgher Pt ordef;

(fn- partfcvzar* F«nfé ."
(tbr “was, after a?tj__q ﬁﬁe mfn _
- ’Ifrloitc Vaﬁmn o _
ansm.’r 3 >/ES tooft o)
(Hrgh‘?/ mon tw‘w‘azuyséfmm‘fe (ovm/

—"

T undamn'&al

‘wnormaZczabl@ cjcu_fe; ;,Jh a,.,___Q

gauge v(c.mz pammete‘r ﬁ __:::



‘..(‘_?_q_kpo se. (t Hoogt) :to work inC
a Qe'né.raé renormadszabde gavge

0

wlth gauge - fcxfng condtloms:
Do (A, ) = (9 A" EM 4:)-0

(£ =/t masscve g bosom; fi=

re{ated wbe 6. boson)

( =Ry gavges).

“The gavge (ﬁc"xc"ﬂg condctlon doees

mot “eat" the would-be G.bssons bubt

ot geﬁs rld of the désturbing
_mzf’xfwg’_terfm\s_ /ugv’ﬂﬂ @/«tf&

—_—_--Bﬁyrnmam rvles combalnm §:

(gauge dependemce).

Bub physccal observahdles
Must be §i(z gavgel TNIEVENDENT
[ T Zrst/main fuwgfj




Syte f *—-%he—— bc’ ’ 2——-

Calcuiwtcans Y ng_h

m”% ' pec%rm

Warncng + 0"*)’
quntiiles (= “physteal obtervables”]
Lo be calcuidﬁei sy S vy

(Tﬁf& Po(n‘f fJ fno’t harmlésr;.?'}"

- ——— .’.‘#— -——-—u—-__-_ ' —_ - -



Feynman ruces for e propapdas

- P
= D (q) = q-é,rel_ +fq ?%]

72 = Jﬁcq)— (Same, 1e52) .

§ = Dt = 5l [l
4): .._..""':._'> Dicq) = o — “ww{d_b(
o
z q f: ‘ 6b05
| _ B
¢2 = D (q) qt""hf;“:;-w'a |
CF é .D(#Cq) o f‘: - .z (’PhHCyS)
g+ Zpi+c
wi'zr——-'-?' Dw =_—L e — )Ghests
-"j owz+CE
Jr _..“"..."‘-> Jw - —-4.__
q"-ré& |

+ “‘camonical” fi-indepdt. dﬂermfan'm



Tn practéee s for 5{/@‘*%%

) Hc’g{uer ordtrs Y meams 3 znert

..gcf teL A‘?"“ ZNG[ _f orcler alro sa/c(

ONE LOOP .

(‘2 physccs at LE’P.("ce?.u §5-0t, gwau&wcv)
Consldere ng the (/maﬂf ) refét/anf caje

( f (ow ferm(‘om r’rO_CéCSéS‘,ﬁﬁcs
means b0 add to the toe loel graph

§ o

Lhe

CSalemgy,gf) (erc‘ces/lz) C?hkes 3) ;
(-4- QE3' L

(T proger 5 fogmtnt. contatins!)




Are One Loap calculaﬁwns X

’R’e?eva'nf 7
ves !

I m jac't ‘£m ?euel predfct‘x&ns :
Geneva 11)/ ¢ wro»ng G owa |

WE———

expert ‘menial error bm aﬂ Some |

pwk'abéicjfcc level .. )
Thes s qood ((f One LOO{; __

CCWGCISC ons ) regtgre U’te n’{a"féfd
Hveaveh ‘cal - expem ‘mental agr@mpﬂtﬂ .

Best e&perc'mm'ﬁ to provc de .
QkameZeS 9 thfs ( remaycable ) fddf:
o™ amcheladdon  om ‘60{7 of

2 yesomance.




Clac m - E - D
For the QM " amn laﬁc"a o
on top of 2 resomance

(ee. Xor 0" energy = ph)/f('(al"zimdﬁ)
¢s n Ghe analogue ocf the

m\uon‘s (g- frn@aswé'rnéwt/o r QED.

/Pw-cj cf the clacm:  vequeres

e e o

a br‘c"_e ({ Clustratcon of some
e x perc”'mefnfa[ fac{Ds. |



e*e' amm'hﬁatfon on top 0 (f u

7 resamnCe . ex(.\ew"méht,

ﬂgter the ddscovery Of Z, {wo ..
b g expert'wﬁts weve desc‘:gneg( ‘
1(;0 Stud)l ('n - Mmoye detac’l 6ﬁe

Z Propevfc"_es =) SM | r)rec(_cz'f(bns.

‘Q.memt“' obvious  (dea : to rmgt(d(e 2
B?/ e 5(a’hlerc’nﬁ at the “covrect”

enerw (4= Mi}/ /5:-:(%“—7)("‘):—
KMo wc"nj {’ hat Mg- should have
been " around * 90 Gel/.

(For W, less sémple ... see (afer).
CZea'n experc"memfaz sc’gmfwe s |

/b)( 6 bumt—, cn the cross sec‘lfc’aﬁ
< | |

NS




P’W fﬁ fb?}‘ ) ——fﬁ aa:wai‘? ?rrtea‘swémr‘?‘:




The twe '.19(’3 &5 colleders <

have the /{o%cw'c‘nj shape and macn
(‘f’@a()u-ress |

I) SLC , the Slac ! cnear Collider

s /\;}
was the Opc‘rﬁf to stat @ Untel

mew {("f haS ¢ Seén " a mymbher o(f
% MNe =~ 46U 000

" Lg)i, the CERV
. ! avye Fectven-1sctien ( phate 4 Veolltfor
darted |afer (59 '

g Untel mow:

e T e <

B (see Table )




412

1106

Table 1: ThcLEPcmhﬂahunihoflﬂ'evmtlmedforthenﬂnhoﬁhZliulhnpoudhptan

forward-backward asymmetries.
(*}No preliminary result quoted yet.
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R, F(bb)/r(hod)
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