asimmetrie

Ricordando che 0 rappresenta I'angolo del fermione rispetto alla direzione
dell’elettrone incidente, considerando per chiarezza solo i diagrammi Z e
reali gli accoppiamenti, indicando con L,R I'elicita dell’elettrone iniziale e

con [,r quella del fermione finale, si ha:
(I(Tl.: 5 9 | . / /
X Grogicl1l 4 costl)” il )
dcost e —
(I(TH:' 9 92 92
X Grelnell +cosb)”
dcost '

(](T[-" 9 9 ( l ()))
X i o9ppll —cost)”
dcos 0 IreYi! | ) / 7 /
dog, — . 4
dcost X Gredrrll — cost)

Da queste espressioni, considerando solo la eventuale polarizzazione del
fascio degli elettroni, come ¢ il caso di SLC, si ricava:

doz '
ff — lnl I]_PA)|1—+—(U\ ”)—)(,—l —P)Al(()\()
dcosf 3\.
dove A — Jir — Gir _ 2gvigas _ 9 gvi/gar pP = Nep =N
' gir+ 9 9w + 9x; L+ (gve/gar)? N, + N,
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Dimostrazione della formula dell’asimmetria polarizzata

4 00,

=

" 0,+0,
N, =o,L,+0.L,

Ny=0,Ly +0,Ly,

N, — N _ oL,+0.L,—-0,Ly—0,L

N,+N, o,,,,+0o L, +0o,L, +0L,
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_ (Gf _Gr)Lg _(Gf _Gr)Lb _
(0,+0,)(L,+L,)
:(Gﬁ—ar)(Lg—Lb):
(0,+0,)(L,+L,)
= A, P

r

LLZ:LRF_Lg
L,=L,=1L,
P:Lg—Lb
Lg+Lb
A = NL _NR
) r
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asimmetrie misurate

Le quantita effettivamente misurate, ossia le asimmetrie tra le
sezioni d’'urto forward-backword o left-right, al polo dello Z,

OF — OR
Arg =

(7[' —+— ITH
l - (Tl. —_ (TR 1
Arg = —

or + or (| Pel)

(op — o), — (o —og)r 1

Airrg =

(og + o)L + (0F + oB)r (| Pel)
sono legate alle quantita precedenti dalle relazioni:

3
A = A 31— 4sin® vl

Apg= = oL
BT |1+ (1 —4sin?0lg)?

1 — 4sin® 9lg
1+ (1 — 4sin? 1)23)2

AL = A, per f: lept —

. 3 ALr =
- l1.n|-‘n — IAI'

La sensibilita € molto maggiore per LR

(in realta le asimmetrie sono ottenute

10/13/2009 dai fit completi alle distribuzioni in 0)
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do/dcosB[nb]

o
w

distribuzioni in cosO

¢y o

¥ue0e 4 ol

o5 0 05
cos 6

0.6

=

= DELPHI 93 — 95
(o) I

*g 1 e'e” > utu(y)
o -

3

3

U 08

0.4 %% P+2 #4
| 3 AF
02 - %WM
e o5
cos(6,.)
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asimmetrie adroniche

La misura delle asimmetrie adroniche implica il tagging, possibile solo
perceb.

In ogni modo, la sensibilita a sin?6,,, essendo il suo valore prossimo a

1/4, € molto maggiore per i leptoni a carica intera che per i quark, per
cui le asimmetrie adroniche sono dominate da A, piuttosto che da A,

-1 T T T T T AL
< - ; :
Af—2 gvf/gaf . i i
1+ (8, /&) 0.5
) [
&y =1- Q3f sinzﬂj}: 0r
8af 1;

o 02 04 06 08 1
. 2Af
SIN“0
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misure sperimentali di LEP

x*/dof = 32.6/27

my (G

(‘\']

91.18764 0.0021

[y [GeV]  2.4952 4 0.0023
Opaq IMb]  41.541 4 0.037
RO 20.804 + 0.050
RS, 20.785 + 0.033
RY 20.764 + 0.045
Aps 0.0145 + 0.0025
A 0.0169 =+ 0.0013
Avs 0.0188 + 0.0017
ALEPH 4—9— 41.559+0.057
DELPHI & 41.578+0.069
L3 S 41.536+0.055
OPAL —&— 41.502+0.055
LEP —@— 41.540+0.037
common: 0.028
+*/DoF =1.2/3
4ll.4 4ll.5 41I.6 4ll.7
Opaalnb]

ALEPH —o— 91.1893+0.0031
DELPHI —&— 91.1863=0.0028
L3 —0— 91.1894+0.0030
OPAL —G— 91.1853=0.0029
LEP —@— 91.1875=0.0021
common: 0.0017
%*/DoF =2.2/3
91:18. ‘91119‘ ‘ 91I.2
m, [GeV]
ALEPH —&— 20.729+0.039
DELPHE 20.730+0.060
L3 —c— 20.809=0.060
OPAL +—6— 20.822:0.044
LEP @ 20.767+0.025
common: 0.007
+*/DoF =3.5/3
20.7 20.8 20.9 0
R;

ALEPH & 2.4959+0.0043
DELPHI —&— 2.4876=0.0041
L3 —&— 2.5025+0.0041
OPAL s 2.4947+0.0041
LEP @~ 2.4952+0.0023
common: 0.0012
+*/DoF =7.3/3
248 249 25 251
T, [GeV]
ALEPH & 0.0173+0.0016
DELPHI —o—  0.0187=0.0019
L3 —-o—  0.0192+0.0024
OPAL —&— 0.0145+0.0017
LEP H@- 0.0171+0.0010
common: 0.0003
+*/DoF =3.9/3
I I6.015. ‘ 002 I ;{:’6?25
fhy
70



polarizzazione del t

w T T T T T T T T T T T
[\ 4
S 1200 OPAL .
2] ; i
= ¥ /dof=39.3/ 42 # Data
= i — Fit |
o=
= = 1000 |- t *Bkg 4
- - i B Non-t Bkg
T T L -+ Pos. Helicity t |
800 — - - Neg. Helicity t
= Spin 0 Spin 0 S 600 -
v T T Y,
< T N <& T N

400 :

T

200

Assumendo l'universalita
leptonica permette di determinare A, = 0.1465 + 0.0033

ylept

e quindi  sin® A" = 0.23159 + 0.00041
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misure a SLC

SLC aggiunge alle misure di LEP A ; e Alerty, .

La prima misura direttamente “ e tramite questo, sinZ6,

Le seconde misurano tutti gli accoppiamenti leptonici.
Nella misura della prima gli stati finali con elettroni sono
rimossi, per eliminare i contributi del canale ¢. | rimanenti
contributi non risonanti e gli effetti di radiazione iniziale
sono sottratti. | risultati sono:

/- « 2 plepty
2(1 — 4sin” 0.")

‘U _
“ALR — , . 2 Alept
1 + (1 —4sin 0, )?

= 0.1514 £0.0022 — sin?6" = 0.23097 + 0.00027

| risultati per le asimmetrie leptoniche, includendo per gli
elettroni la misura precedente, sono:

A 0.1516+0.0021
A, 0.14240.015
A 0.136+0.015
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risultati combinati

cosa Si usa:

Il set di 9 variabili di LEP a correlazione minima:

10/13/2009

Without lepton universality Correlations
x*/dof = 32.6/27 my, [, op. RY R, R) Ars ApS Ave
myz [GeV] 91.1876+ 0.0021 1.000
['y [GeV] 24952 + 0.0023 | —0.024 1.000
ol [nb] 41541 + 0.037 | —0.044 —0.297 1.000
R? 20.804 4 0.050 0.078 —=0.011 0.105 1.000
11’2 20.785 &4 0.033 0.000 0.008 0.131 0.069 1.000
RY 20.764 4 0.045 0.002 0.006 0.092 0.046 0.069 1.000
4?,; 0.0145 4 0.0025 | —0.014 0.007 0.001 —=0.371 0.001 0.003 1.000
A(l].f,’; 0.0169 4+ 0.0013 0.046  0.002 0.003 0.020 0.012 0.001 —0.024 1.000
Ap 0.0188 4+ 0.0017 0.035 0.001 0.002 0.013 -0.003 0.009 —0.020 0.046 1.000
FB
Polarizzazione SLD Parameter Average Correlations
del ta LEP A. A A
1A p A, 0.1516£0.0021 || 1.000
A, = 0.1439 £ 0.0043 -
_ A, 0.14240.015 0.038 1.000
Ae = 0.1498 4+ 0.0049 A, 0.136£0.015 || 0.033  0.007 1.000
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progressiin g, g,

" .0506

0503

Tee}’ }fﬁ Ve €~
-1.0 1  / 1 L L
1.0 -0.5 0.0 0.5 1.0
9a
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Media Ve PDG

gy=-0.040 £ 0.015
g,=-0.507 £ 0.014

LEP-SLC

gy=-0.03783 £ 0.00041
g,=-0.50123 £ 0.00026
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Qv VS Ja

-0.032 ——
_Im=178.0 + 4.3 GeV
M= 114...1000 GeV -
-0.035 i
> i
m -
-0.038 A -
Ac
'0041 T T T r | ’ : : : . .68% (I:L
-0.503 -0.502 -0.501 -05
Ial
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P € sin40

-

o =

pe = 1.0050 +0.0010
sin®f, = i(l— J1—4\73}“”/)) — (.23098 + 0.00012 sin” " = 0.23153 4 0.00016
- 4 rl.‘l”’}_
0.233 T ] T '\ T T T T I T T T I T
m=178.0 + 4.3 GeV
my=114..1000 GeV -
my, .
3 :(1:)0.232— -
fan)
Al ]
=
%) |
02314 1} ac m,
68% CL
| ! ! | ! ! ! | . ) : | v
1 1.002 1.004 1.006
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identificazione di b e ¢ quark

dat
o DELPHI L3
6000 [
---- MC udsc
'F — McCal
[ 0
C=> ® Data
3 Y uds
€ 4000 B c
' 11 fake I
10’ o bl
i -g b—c—l
=
=2 2000 4
10-2 m"
:V\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\ 00 1 2 3 4 5
086 420 2 468 Muon transverse momentum (GeV/c)
e . :
parametro d’'impatto tagging leptonico
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ALEPH mult ~ —@— 0.2158 + 0.0009 + 0.0009
{mult  —@;
DELPHI mult —m— 0.21643 = 0.00067 = 0.00056
[ mult
L3mult ———"A " 0.2166 + 0.0013 £ 0.0025
1994-95
OPAL mult ———%——— 0.2176 + 0.0011 £ 0.0012
Ll G
SLD vtx mass ~ ——0—— 0.21576 + 0.00094 + 0.00076
cmass o
LEP+SLD —p— 0.21629 + 0.00066
0.214 0.216 0.218
Rb
0.182 ————————
e ]
= ]
S ]
B
3 ]
1l 1
o o 4
o | 1
0.1731 R
68% CL |
_ 95% CL ]
0.164 +— —— —
0.214 0.216 0.218
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0
Ro=I"po/T had

ALEPH
lepton 1992-95

ALEPH
D-meson 1991-95

DELPHI
D-meson 1991-95

OPAL
D-meson 1990-95

SLD
mass+lifetime 1993-98

ALEPH
charm count. 1991-95

DELPHI
charm count. 1991-95

OPAL

charm count. 1991-93

LEP+SLD

0.18
R

c

0.16

0.1685 + 0.0062 + 0.0080

0.1682 * 0.0082 + 0.0082
0.161 = 0.010 = 0.009
0.177 £ 0.010 £ 0.012

0.1741 £+ 0.0031 + 0.0020

0.1735 £ 0.0051 + 0.0110
0.1693 = 0.0050 £ 0.0092
0.164 £ 0.012 £ 0.016

0.1721 £ 0.0030
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ALEPH
leptons 1991-95

DELPHI
leptons 1991-95

L3
leptons 1990-95

OPAL
leptons 1990-2000

ALEPH
inclusive 1991-95

DELPHI
inclusive 1992-2000

L3
jet-chg 1994-95

OPAL
inclusive 1991-2000

LEP

<

0.08 0.09 0.1
AL

ALEPH
leptons 1991-95

DELPHI
leptons 1991-95

L3
leptons 1990-91

OPAL
leptons 1990-2000

ALEPH
D" 1991-95

DELPHI
D 1992-95

OPAL
D 1991-95

LEP

FB

&
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0.06 0.08 0.1

0.
A €
FB

0.1003 £ 0.0038 + 0.0017
0.1025 £ 0.0051 + 0.0024
0.1001 + 0.0060 = 0.0035
0.0977 + 0.0038 = 0.0018

0.1010 + 0.0025 = 0.0012
0.0978 £ 0.0030 + 0.0015
0.0948 £ 0.0101 + 0.0056

0.0994 + 0.0034 + 0.0018

0.0992 + 0.0016

0.0734 £ 0.0053 + 0.0036

0.0725 + 0.0084 = 0.0062

0.0834 £ 0.0301 + 0.0197

0.0643 £ 0.0051 + 0.0037

0.0698 + 0.0085 = 0.0033

0.0695 £ 0.0087 + 0.0027

0.0761 + 0.0109 = 0.0057

0.0707 £ 0.0035

SLD =0 0917 = 0.018 £ 0.017

vtx charge + Kaon
SLD =0 0.907 = 0.020 £ 0.024

jet charge
SLD————— rrorrrreres mrn 0.855 = 0.088 £ 0.102

Kaon 94-95
SLD —=Q=— 0.939 £ 0.030 £ 0.023

lepton

SLD —r— 0.923 + 0.020
0.8 0.9
Ab

SLD —Q=—  0.674 £ 0.029 = 0.023

vtx charge + Kaon
SLD* —=0— 0.689 + 0.035 + 0.021

D
SLD ——=0ms 0.587 + 0.055 + 0.053

lepton

SLD —aqr— 0.670 £ 0.027
0.6 0.7
A

C
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0.08

confronto con SM

0,c
fb

0.07

68% CL

0.06
0.095
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0.95

09

0.85

08 [

0.55

0.6

|
0.65

0.7

0.75
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Asimmetria di carica
adronica inclusiva

150

100+

50+

Number of jets / 1000

L 3 0 II\D/IaC’[aQ1+994

---MC Q.
— MC summed
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Jet charge

ALEPH __  02322%0.0008 +0.0011
90-94) "

DELPHI | 0.23450.0030 +0.0027
(90_91) i ...............

L3 Lo 02327£0.0012+0.0013
(91-95) A

OPAL __ | 02321%0.0017 +0.0029
(90-91) ]

0225 023 0235 024

lept
eff

. 2
sin"0
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confronto dei sin?6.f

0,

A(P)

had

be

Average

10 %

m, [GeV]

10 %

—— 0.23099 = 0.00053
—— 0.23159 = 0.00041

—v— 0.23221 = 0.00029

* 0.23220 = 0.00081

0.2324 + 0.0012

x

- 0.23153 = 0.00016
¥?d.of:11.8/5

B Ao = 0.02758 = 0.00035

had™

B m=178.0 = 4.3 GeV

0.23
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0232 0234
lept

2
sin“0
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