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On the transverse variable p(e)

For the leptonic decays at hadron colliders: W = ev, pv :
In the W-rest frame:

pe°*" = (P, Do, Py, P=), D7 = (P, —Pu; =Py, —Pz), 2P =Mey
mz, = (Ee + E,)* — (Per + Pur)’ —
pr = psin®, dpr = pcotd dcos, dpz = p(m?, — 4p2)*/%dcos b
s BW Jacgbian ME
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X =% R
i, % AT + T8, ey (2, — 438 e T 2PT)

Convoluted relation in My, / m,,/ pr!

Narrow Width Approx. I'yy 2 0: (m2, — 022+ 12,02, ' Ty My
do 1 (M 2p%)
dpz ~ TwMy, (M3, — 4p2.)}
Jacobian peak at p = M,/2 for an on-shell W @ rest.
—> It 1s an end-point / edge search in p_;.

—> It 1s sensitive to I'yy
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* In reality: the lab frame with W transverse motion:

—

PwT - b= pWT/EWT7 Eyyr = (p%/VT i Mvzv)l/z-

lab rest

P :
Per R Per — P p—xp < Linear dependence on 3 ~ 4% !
i

 Finite width eftect:
Jack Smith, van Neerven, Vermaseren: 1983

One notes that all the qualitative aspects mentioned in the previous paragraph are

evident in the Figure. In particular the pTW modifications are very small near the —
peak. Instead of a sharp fall-off at mm = M the finite width causes a small tail \

so that one can hope to measure T in this region. To illustrate this we show
/
three distributions in Figure 2 for different choices of I'. As I is increased the /

The edge lowered & shifted.
The current expt error

mainly_ from CDF/DO:
Full width ' = 2.085 &+ 0.042 GeV
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to appear above the peak. Therefore in this region the QCD effects are mimuscule !
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On the transverse variable M (ev)

For the leptonic decays at hadron colliders,
introduce the transverse mass:

m2,; = (Eer + Eur)? — (Ber + Pur)? Er = \/m2 + p} ~ pr
QﬁeT ) ﬁI/T ~ 2E6TET (1 — COS ¢ey) ﬁ_j"‘ e Zp}(obserrved)
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* Kinematically, 0 < m_,* < m_,

<1t 1s NOT Lorentz invariant, only boost invariant;
broad range, depending on the W width.

* & Mathematically related to My,

dé 'y My 2 9
X meu — Mgy, 2
dm2 dmeyT (m2, — M2 ) % FQ W 853 \/me,/ > meyT T/ )

While the width effect 1s similar to p_,
less sensitive than p_; in B dependence:

4835, paps
mgl/,T(ﬁw) o mgu,T ‘;/TQ o O(BW)
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