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The first nine equations enable us to calculate ment at 6 GeV/c.?
the third-rank spin tensor H,,, (nine quantities) It follows from the general case that six indepen-
if we know all one-spin and two-spin measurements. dent relations result from Egs. (3). They are
Only the last equation involves the four-spin mea- quadratic in the observables and will determine the
surements which are not yet accessible to experi- phases of the off-diagonal elements O,, in terms
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dE,dcosl ~ 2 (02+M2 )2

ag~ Gg Mgy Pr V- S
F whr__p ks LJ ) (3) -

Where G 1s the Fermi constant and Mw ’rhe W-boson mass. Here

!
Ry = i {(2W1 + —]\—/[—2 W4> (E; — prcos) + W, (ET + Pr,c08 0)
Ws _ : m?2
iﬂ— (E E -I- p,r (EV -+ E”;)pf COs 0) - Tw-" Ws} 3 ' (4)

where the = signs correspond to 7F productions.
- Because of time reversal invariance, the polarization vector P of the 7
in its rest frame, lies in the scattering plane defined by the momenta of the

incident neutrino and the produced.+. It has a component Py, along the
direction of p; and-a component Pp perpendicular to p7, whose expressmns
are, in the laboratory frame, [8 9, 12]

‘ 1 . y
Pr=c VL { (2W1 — —]\—4—2 W4> (pr — ET cos 0) + Wz_(PT + E.. cos -0)
) W : | . 2 |
< :13_3 ((Eu + Ep, = (E,E, + p2) cos H) — % W cos 0}. (6)

In addition, it is convenient to introduce also the degree of polarization de-
fined as P = 4/ P2 + P%. As previously the =& signs correspond to 7F pro- .
ductions and it is clear that if W3 = 0, one has Ry = R_ and 7% and 7~ have
opposite polarizations. We also note that if one can neglect the mass of the
prodiiced lepton (m, =0), Pp =0, so such a lepton is purely léft-handed, if -
nega,tlvely"chargedf’ 'or purely rlght handed if pos1t1ve
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3 Positivity constraints and numerical results

~ From Eq. (2) clearly the hadronic tensor W, (p, ¢) is Hermitian

W (ps9) = W}, (p,q) NG
and serm—posﬂzwe This last property implies that '
W (p, 9)as > 0, | (8) .

for any complex 4—vector Q- The 4x4 matrix representation of W, (p,q) in
the Jaboratory frame where p = (M, O 0,0) and ¢ = (v, /1% + Q2,0,0) reads

( My 0 ) where M; a,nd' My are the following 2x2 Hermitian matrices

0 M

o W1+W2+ 2W4+ Ws @( W4+1W5) |
I Wzl g > O
L (W + 1) W + W,

Jand

(10)
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Wl e

d irom the2x2 determinants of My and M; we get two inequalities quadratic

the Wi’s namely .
| Qe , |
- Wl 2 4M2 W3 ’ , . ) (14)
Cé,il;iVa,lentIy
/v ¥ Q2 , : -
>VY T o
Wl - SM IWBI ’ ) o (15)
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Figure 1: For@production, Pp versus ILJL in a domain limited by Ry > 0,
P <1 (grey area) plus non trivial positivity constraints (black area). From
top to bottom and left to right, E, = 10GeV, @* = 1GeV?, z = 0.25,0.6,0.9,
E, = 10GeV, Q? = 4GeV? z = 0.4,0.6,0.9, E, = 20GeV, Q* =
1GeV?, £ =0.25,0.6,0.9, E, = 20GeV, Q? = 4GeV?, z = 0.25,0.6,0.9.

11

05

.

-1 L 1

?o‘\ e c=T SYMHG’HL(Q_ (N} l"'rﬂ— AP eT

To THSE CENTCA



-——T% -
‘. :
] B =025
_0.5-_ _.
[ x=025 1
:mn<o<44# ]
N x = 0.60 —
117 < 6 < 25°
tr s
. DY
gz O

x = 0.80 )
| 142 < 0 < 44.8° . E
SR TS |

Figure 2: For(r* production, upper and lower bounds on Pp (open circles)
and Py, (full circles) as a function of Q? for E, = 10GeV and z = 0.25,0.6,0.9.
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Figure 3: For 7+ production, Pp versus Pj in a domain limited by Ry >
0, P < 1 assuming the Callan-Gross relation (grey area) plus non trivial
positivity constraints (black area). E, = 10GeV, Q* = 1GeV?, from top to
bottom, z = 0.25,0.6,0.9.
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Figure 4: For 7+ prc)duction, Pp versus Py in a domain limited by Ry > 0,
P < 1 assuming the Albright-Jarlskog relations (grey area) plus non trivial
positivity constraints (black area). E, = 10GeV, Q? ='1GeV?, from top to
bottom, =z = 0.25,0.6,0.9.
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