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Die Gargamelle-Blasenkammer
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Neutrino-Elektron-Streuung
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Neutraler Strom in Gargamelle
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[F. J. H
asert et al., Phys. Lett. B4

6
 (1973), 121]



Exp. Elementarteilchenphysik (P23.1.1), HU Berlin, Sommersemester 2009, 5. Vorlesung

Z-Entdeckung bei UA1 und UA2
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[http://cdsweb.cern.ch]
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Z-Entdeckung bei UA1 und UA2
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[G. Arnison et al., Phys. 
Lett. B126 (1983), 398]

Identifikation über 
invariante Masse 
eines Leptonpaares:

m2
Z = m2

!+!− = (p!+ + p!−)2
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e+e–-Streuung
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Teilchendetektor (schematisch)
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Der OPAL-Detektor bei LEP
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[http://opal.w
eb.cern.ch/O

pal/]
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Beispiele Strahlungskorrekturen
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Vorhersage Top-Quark-Masse
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SM constraint
Tevatron

Direct search lower limit (95% CL)
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1990 1995 2000 2005

[ALEPH, DELPHI, L3, OPAL, SLD, 

Phys. Rept. 427 (2006), 257]

Tevatron (März 2009): 
mt = 173,1 ± 1,3 GeV

arXiv:0903.2503 [hep-ex] 

Exp. Elementarteilchenphysik (P23.1.1), HU Berlin, Sommersemester 2009, 5. Vorlesung

Z-Resonanz: !had
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σ from fit

QED corrected

measurements (error bars
increased by factor 10)
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86 88 90 92 94

[ALEPH, DELPHI, L3, OPAL, SLD, Phys. Rept. 427 (2006), 257]
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LEP-I: Z " #+ #– 

13

[http://opal.web.cern.ch/Opal/events/opalpics.html]

 Run : even t  4093 :   4556   Da t e  930527  T ime   22439                                  

 Ebeam 45 . 658  Ev i s   90 . 8  Emi ss    0 . 6  V t x  (   - 0 . 05 ,    0 . 08 ,    0 . 36 )               

 Bz=4 . 350   Th r us t =0 . 9999  Ap l an=0 . 0000  Ob l a t =0 . 0110  Sphe r =0 . 0003                  

C t r k (N=   2  Sump=  86 . 8 )  Eca l (N=   5  SumE=   1 . 6 )  Hca l (N=  4  SumE=   4 . 0 )  

Muon (N=   2 )  Sec  V t x (N=  0 )  Fde t (N=  0  SumE=   0 . 0 )  

Y

X
Z

   200 .  cm.   

 Cen t r e  o f  sc r een  i s  (    0 . 0000 ,    0 . 0000 ,    0 . 0000 )         

50  GeV2010 5
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LEP-I: Z " e+ e–
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 Run : even t  4093 :   1150   Da t e  930527  T ime   20751                                  

 Ebeam 45 . 658  Ev i s   94 . 4  Emi ss   - 3 . 1  V t x  (   - 0 . 05 ,    0 . 08 ,    0 . 36 )               

 Bz=4 . 350   Th r us t =0 . 9979  Ap l an=0 . 0000  Ob l a t =0 . 0039  Sphe r =0 . 0001                  

C t r k (N=   2  Sump=  92 . 4 )  Eca l (N=   9  SumE=  90 . 5 )  Hca l (N=  0  SumE=   0 . 0 )  

Muon (N=   0 )  Sec  V t x (N=  0 )  Fde t (N=  1  SumE=   0 . 0 )  

Y

X
Z

   200 .  cm.   

 Cen t r e  o f  sc r een  i s  (    0 . 0000 ,    0 . 0000 ,    0 . 0000 )         

50  GeV2010 5

[http://opal.web.cern.ch/Opal/events/opalpics.html]
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LEP-I: Z " qq
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[http://opal.web.cern.ch/Opal/events/opalpics.html]

Y

X
Z

   200 .  cm.   

 Cen t r e  o f  sc r een  i s  (    0 . 0000 ,    0 . 0000 ,    0 . 0000 )         

50  GeV2010 5

 Run : even t  4093 :   1000   Da t e  930527  T ime   20716                                  

 Ebeam 45 . 658  Ev i s   99 . 9  Emi ss   - 8 . 6  V t x  (   - 0 . 07 ,    0 . 06 ,   - 0 . 80 )               

 Bz=4 . 350   Th r us t =0 . 9873  Ap l an=0 . 0017  Ob l a t =0 . 0248  Sphe r =0 . 0073                  

C t r k (N=  39  Sump=  73 . 3 )  Eca l (N=  25  SumE=  32 . 6 )  Hca l (N=22  SumE=  22 . 6 )  

Muon (N=   0 )  Sec  V t x (N=  3 )  Fde t (N=  0  SumE=   0 . 0 )  
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LEP-I: Z " qqg 
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Y

X
Z

   200 .  cm.   

 Cen t r e  o f  sc r een  i s  (    0 . 0000 ,    0 . 0000 ,    0 . 0000 )         

50  GeV2010 5

 Run : even t  2542 :  63750   Da t e  911014  T ime   35925                                  

 Ebeam 45 . 609  Ev i s   86 . 2  Emi ss    5 . 0  V t x  (   - 0 . 05 ,    0 . 12 ,   - 0 . 90 )               

 Bz=4 . 350   Th r us t =0 . 8223  Ap l an=0 . 0120  Ob l a t =0 . 3338  Sphe r =0 . 2463                  

C t r k (N=  28  Sump=  42 . 1 )  Eca l (N=  42  SumE=  59 . 8 )  Hca l (N=  8  SumE=  12 . 7 )  

Muon (N=   1 )  Sec  V t x (N=  0 )  Fde t (N=  2  SumE=   0 . 0 )  

[http://opal.web.cern.ch/Opal/events/opalpics.html]


