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Kapitel 5

Die elektroschwache “Vereinigung”
Im Standardmodell




Selbstwechselwirkung der schwachen Eichbosonen

L4 = —iecot b L(O*WY —awrywiz, — (o*w?t — wH Y w, Zz, + W, Wi (#zv — ovz+)
M H e J

e {(anwv — W) WA, — (aﬂ'wvf _ a“W#‘f) W, A, + W, W (9#AY — SVA“)} ;

e2

2
L= — {(WiW“) — WJW“TW;,W”} — e cot? By {WJW”ZVZ” — WJZ“WVZ”}

2sin? Oy

— €% cot Ow {2W[WHZ, 4 — WiZHW, A" —WiArw, 2" ]

— et {Wiwra, A - wiarw, A},

W W W W~ Y.Z
- M :ﬂ:
W W W W Y.Z




Test der nict abelschen Eichstruktur bei LEP2
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Bestimmung der Z-Kopplungen in Neutrinostreung




schwacher Mischungswinkel aus Neutrinostreung
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schwacher Mischungswinkel u. M,; aus v-Streung
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Z-Kopplungen bei PETRA
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Energieabhangigkeit von e+e- 2> Hadronen
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Vorwarts-Ruchwartsasymmetrie
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Datennahme bei LEP1

Year || Centre-of-mass | Integrated
zerland energy range | luminosity
[GeV] b1
1989 88.2 - 94.2 1.7
1990 88.2 - 94.2 8.6
1991 88.5 - 93.7 18.9
\ 1992 91.3 28.6
1993 || 89.4, 91.2, 93.0 40.0
France 1994 91.2 6G4.5
1995 || 894, 91.3, 93.0 308

Geneva Airport

Number of Events

Z — qq L — i
Year A D L O| LEP A D L O[LEP
U N |t — 1990/91 | 433 357 416 454 | 1660 || 53 36 39 58] 186

1992 f 633 697 678 733 2741 77 70 59 83| 204
1993 | 630 682 646 649 2607 T8 75 64 79| 206
1 000 Events 1994 f 1640 1310 1359 1601 | 5910 | 202 137 127 191 | 657

1995 f 735 659 526 659 | 2579 90 66 54 81| 291
Total || 4071 3705 3625 4006 | 15497 || 500 384 343 497 [ 1724




Die Z-"Lineshape”
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Die Vorwarst-Ruckwartsasymetrie bei Myonen

#"5: 0-4 ! | T T
I ALEPH
- m,r Agg from fit DELPHI
I . L3
e QED corrected OPAL
41: + average measurements

E_ [GeV]




Test der Leptonuniversalitat
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Lineshape-Parameter bei LEP

With lepton universality Correlations
y2/dof = 36.5/31 mg Tz opy R} App
myg [GeV] 91.1875+ 0.0021 1.000
['z [GeV] 24952 + 0.0023 [ —0.023 1.000

o0  [mb] 41540 + 0.037 || —0.045-0.297 1.000
R} 20.767 £+ 0.025 0.033 0.004 0.183 1.000
0,£
App 0.0171 £ 0.0010 0.055 0.003 0.006—-0.056 1.000
ALEPH —— 291.1893+0.0031 ALEPH = 2.495910.0043
DEIPHI —F—— 21.186310.0028 DELPHI ———— 2.487610.0041
3 — 21.18944+0.0030 L3 — 2.5025+0.0041
OPAL —_— 21.18531+0.0029 OPAL = 2.4947+0.0041
LEP - 91.1875+0.0021 LEP - 2.49524+0.0023
common: 00017 common: 00,0012
¥ /DoF = 2.2/3 $ N Do¥F = 7.3/3
91[13 9119 9]I._2 248 2_-;9 ZIS 2_"5]_
mg [GeV] Ty [GeV]
ATLFPH - 41.5591+0.057 ALEPH —F— 20.729+0.039
DEILPHI ——— 41.5781+0.069 DELPHE — 20.7300.060
L3 41.5361x0.055 L3 —t 20.809+0.060
OPAT. —_— 41.5024+0.055 OPAT. ——— 20.822-+0.044
LEP ] 41.540+0.037 LEP | 20.767+0.025
common: 0.028 common: 0.007
¥ DoF = 1.2/3 +2DoF = 3.5/3
414 415  4le, 417 507 208 205,
Ghad[nb] R



Partialbreiten bei LEP

Parameter Average Correlations
Uep N [MeV]
Without Lepton Universality

[haa Lee | I'sr e I'e T
[Mhaa 17458 £ 2.7 1.00
[N 83.92 4+ 012 || —0.29 1.00
Lypp 53.99 £+ 0.18 0.66 —0.20 1.00
- 84.08 4+ 0.22 0.54 —-0.17  0.39 1.00
Typ 3776 £+ 1.3 0.45 —-0.13 029  0.24 1.00
l'= 3005 £+ 5.3 0.09 —-0.02 006 005 -0.12 1.00
| - 4974 £ 2.5 —0.67 078 —0.45 —-040 —-0.30 -—-0.06 1.00

With Lepton Universality

['had Lee I'g I'e D

[Mhad 17444 £+ 2.0 1.00

I 83.985 £ 0.086 0.39 1.00

1Y 3TT3 +£1.2 0.35  0.13 1.00

Iz 300.2 +£5.2 0.06  0.03 -0.15 1.00

Cine 499.00  + 1.5 —0.29 049 —-0.10 —-0.02 1.00




Anzahl der leichten Neutrino-Generationen
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Bestimmung der Asymmetrieparameter A;

Parameter Average Correlations
A Ay A
Ay 0.1489+0.0015 1.00
Ay 0.8094+0.013 || —0.42 1.00
A (0.654-+0.021 —0.10 0.15 1.00
1 0.75
N ——
T~ SM >~ /_ =
A — orezsize THH N
. H#n‘_h‘ UL ] O SN i f:i'- ‘"\\ \'1
h LA NS . < { i
0.9 NN B\ 0.65- i
NN = 2 M
~3 —
0g 883 990 995 “l—gF 055-68.3 95.5 99.5 % CL
0.14 0145 015  0.155 7014 0145 015  0.155
A A



Bestimmung der Kopplungen

Parameter Average Correlations

Gav Jae Gap Gar Ve GVp  GVr
Jaw = v +0.5003+0.0012 1.00

Gae —0.50111+0.00035 || —0.75 1.00

GAu —0.50120+£0.00054 0.3 —0.13 1.00

Gar —0,50204£0.00064 037 —0.12 0.35 1.00

Ve —0.03816+0.00047 || —0.10 0.01 —-0.01 —-0.03 1.00

i —0.0367+0.0023 (.02 0.00  —0.30 0.01 —0.10 1.00

Gvir —0.0366+0.0010 N 0.02 —0.01 0.01 —0.07 —0.02 001 1.00
Parameter Average N Correlations

L GLe

Ly +0.5003+0.0012 1.00

JLe —0.26963+0.00030 f —0.52 1.00

i —0.2689+0.0011 0.12 —0.11 1.00

JLr —0.269304+0.00058 0.22 —0.07 007 1.00

GRe +0.2314840.00029 0.37 0.29 -0.07 0.01 1.00

GRy +0.2323+0.0013 | -0.06 —0.06 090 —0.03 —-0.09 1.00

GRr +D.232?4:|:U.UDDBQ||—D.1? 0.04 —0.04 0.44 —0.03 0.04 1.00




Test der Leptonuniversalitat: Kopplungen

Parameter Average Correlations
b Gar v
Gar = Gy, | HOS0076£0.00076 | 1.00
gy | 0501231000026 |f -0.48  1.0)
e | 0037834000041 [ -0.03 -0.05 1.0
Parameter | Average Correlations
My G O
g | H05007620.00076 | 1.00
g | 026531000024 ) -0.20  1.0)
e | HO2IT0£000025 ) 022 043 100

-0.032 — ——— —————
| m=178.0 £ 4.3 GeV
IIIIIIIIIIII TH= 114...1000 GeV 4
-0.035+ )
> i
U) -
-0.038 - .
Ad
_0.041 I T r I . . : I . .68% CI:L
-0.503 -0.502 -0.501 -05
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Kopplungen: Prazison vor und nach LEP/SLD




Sensitivitat auf schwachen Mischungswinkel
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Kapitel 5: Elektroschwache Vereinigung
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Vorhersage und Entdeckung des Top-Quarks
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Vorhersage und Entdeckung des Top-Quarks
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