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CHARM II, dall’intersezione delle ellissi:
gV= - 0.035 ± 0.017
gA= - 0.503 ± 0.017

gV = I3 − 2Qsin
2ϑW

gA = I3

CHARM I
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Il parametro ρ

più doppietti di Higgs, ρ > 1

ma le correzioni radiative
introducono piccole correzioni tali che

 

ρ = 1+ Δρ
Δρ  0.005 − 0.01
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La dipendenza da ρ è praticamente cancellata in sin2θW
se viene determinato dal rapporto tra 
σ  neutrino e σ  antineutrino 
(che cancella anche molte altre sistematiche sperimentali)

sin2θW= 0.2324 ± 0.0058 ± 0.0059
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correnti neutre ν-nucleone
Anche in questo caso, le misure più significative vengono dai rapporti tra 
sezioni d’urto. Nell’ipotesi di bersaglio isoscalare, e trascurando i quark pesanti, 
indicando con d e u le frazioni di momento associate ai relativi partoni, 
possiamo scrivere (Llewellins Smith):

� 

d
dy

σν
CC = G2s

π
dL + u R (1− y)2( )

d
dy

σν 
CC = G2s

π
uL (1− y)2 + d R( )

d
dy

σν
NC = G2s

π
dLgdL

2 + dR gdR
2 (1− y)2 + uLguL

2 + uR guR
2 (1− y)2 +(

            +d LgdR
2 + d R gdL

2 (1− y)2 + u LguR
2 + u R guL

2 (1− y)2 ) =

            = G2s
π

dL + u R (1− y)2( ) guL
2 + gdL

2( ) + uR (1− y)2 + d L( ) guR
2 + gdR

2( )( ) =

            = d
dy

σν
CC gL

2 + d
dy

σν 
CC gR

2

� 

uL = dL = uR = dR

u L = d L = u R = d R

assumendo

e analogamente per antineutrino,

� 

d
dy

σν 
NC = d

dy
σν 
CCgL

2 + d
dy

σν
CCgR

2

con

� 

gL
2 = gdL

2 + guL
2 = 1

2
− sin2ϑW + 5

9
sin4ϑW

gR
2 = gdR

2 + guR
2 = 5

9
sin4ϑW

� 

guL( )2 = gu R( )2 = 1
2
− 2
3
sin2ϑW

⎛ 
⎝ 
⎜ 

⎞ 
⎠ 
⎟ 
2

gdL( )2 = gd R( )2 = − 1
2

+ 1
3
sin2ϑW

⎛ 
⎝ 
⎜ 

⎞ 
⎠ 
⎟ 
2

guR( )2 = gu L( )2 = − 2
3
sin2ϑW

⎛ 
⎝ 
⎜ 

⎞ 
⎠ 
⎟ 
2

gdR( )2 = gd L( )2 = 1
3
sin2ϑW

⎛ 
⎝ 
⎜ 

⎞ 
⎠ 
⎟ 
2



10/13/2009 22
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=

1
3 + ε
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3ε
≈ 0.44 per ε ≈  0.125, ma che può essere

misurato direttamente,

Questo contributo praticamente scompare nel rapporto (Paschos-Wolfenstein)
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integrando in y, dividendo per  
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Queste relazioni vanno però corrette per
gli altri quark del mare,
soprattutto c che ha una soglia, dove entra la massa effettiva del c
la non isoscalarità (ma CHARM era esattamente isoscalare)
altre correzioni radiative

Il contributo maggiore alle incertezze viene dalla massa del c

La massima sensibilità si può però avere misurando le distribuzioni in y
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Fig. 14 Unfolded y distributions for charged and neutral current 
events. The error bars are statistical only, taken from the covariance 
matrix generated by the unfolding procedure. The distributions are nor- 

malized to the measured total charged current cross-sections. 

target densities, p = 1 (9 g/cm') and p = l/3 (3 g/cm3). The prompt 

signal is not affected by the density and can be determined by extra- 

polation to infinite p. 

The second method consists in subtracting the non-prompt background 

based an the knowledge of conventional neutrino fluxes. These fluxes 

have been calculated 2'1) using two main sources of expqrimental informa- 

tion: the production rates of pions aiid kaons as measured for a long 

target, and the muon flux distribution from non-prompt decays which was 

determined by measurements in four different gaps in the steel shield 

(corresponding to range requirements of 23, 57, 94, and 136 GeV/c); 

the extrapolation technique is then applied to isolate :he non-prompt 

rates based on measurements at three different target densities (3, 

4.5, and 9 g/c&. The muon fluxes were continuously monitored through- 

out the experiment. 

Both methods, extrapolation and subtraction, are subject to dif- 

ferent uncertainties and a comparison of their results is therefore an 

important check of consistency. 

Data were taken for 6.9 x 1O1' protons-on-target (POT) with the 
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full density dump and 2.60 x 10" POT for the l/3 density target. The 

detector was triggered as usual on a minimum energy deposition of 

FOCUSING CAVE DECAY TUNNEL SHIELDING BE,BC CYARM 

I FOR ,, FLUX MEASUREMENT 

Fig. 15 Layout of the beam dump experiment 

0.5 GeV (full efficiency at 1.5 GeV) and a minimum of four planes hit. 

Events with a total visible energy Evis above 2 GeV and the event ori- 

gin in R fiducial mass of 100 t (extending from target plane 3 to 70 

and lateral dimensions of 2.4 m X 2.4 ro) were selected for analysis. 

Events are classified as ~ne-mwn candidates (1 u) if they have at 

least one primary track with p 2 1 GeV/c with no visible interaction 

and extrapolating to the vertex, and zero-muon candjdates (0 p) other- 

wise. For the total exposure we find 810 1 p and 562 0 u candidates. 

The numbers have to be corrected for wrong classification. Muons from 

TI and K decay can simulate primary tracks. Muons with p < 1 GeV/c es- 

cape detection as well as those muons which leave the detector at the 

side before traversing enough material to be identified. Cosmic-ray 

events can simulate 0 p events. Table 4 gives a list of these 

corrections. 

The 1 u events are essentially due to CC v ~ q interactions, 

whereas the class of 0 u events is composed of a variety of different 

sources. The NC I)~ (CD) interactions and all ve (u,) interactions are 

0 1-I events. Almost all vT (jT) interactions also fall into this class, 
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Fascio dicromatico (narrow band)
y determinata per le correnti cariche ma 
non per le correnti neutre
Unfolding con b-spline functions
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risultati di CHARM (‘87)

dal fit alle distribuzioni 
differenziali in y

� 

gL
2 = 0.287 ± 0.008
gR
2 = 0.042 ± 0.010

da Rν:  sin2θW = 0.2330 ± 0.0111(mc(GeV)-1.46) ± 0.0056 

NuTeV (‘02)

da R−

� 

gL
2 = 0.3000 ± 0.0014
gR
2 = 0.0308 ± 0.0011
sin2ϑW = 0.2277 ± 0.0016


