Effect of energy spread on the W
mass and width determination
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o Measure oww in two energy points E;, E,
For mW determination only with a fraction f of lumi in E,

max stat sensitivity at vs~2m,,+600 MeV > determine both my, & I,
statistical precision

with L= 8/ab = Amw=0.40 MeV
do,/dl, =0 at E,~162.3 GeV ~2m,, + 1.5 GeV
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E spread effectson oy, /=

Gaussian Energy spread smearing example with =102

f O ( ) dE effect of E,, spread on o,
g 1°F o(E,,)=aE_,
1 E g 16— ... nominal (a=0)
| = L
G(E) O'E\/E CXp| - 2GE ) =] 14;_ —— smeared (a=0.01)
O =ak larger o, at E<162
o
5 lower o,y at E-,>162
a=(0.47-1.10) 10°3 £ e
= 0,=75-180 MeV @E,=161 GeV = m,,=80.385 GeV  T,,=2.085 GeV
?55I = I1(|30I - I1(|35I - I1;0I = I17|5I = I18|OI - I185

Ecw (GeV)

crossing point near the doy,,,/l,=0 point
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E Spread effects on Oww '~ g

Gaussian Energy spread smearing : Taylor expansion

do 1 d’o 1 d’o 1 d‘o
Oy (E) = 0y (E, )+ le;W(z«j—Eo)+5 dEZW(E‘EO)Z o (E-EO)3+Z dEVZW(E—EO)4+

l1d'oy, .
8 dE* °

E,)= [0y (E)G(E-E,)dE = 0, (E,)

[E*G(EME =0}
[ E*G(EME =30,

For E.,=161.7 GeV and a=1073spread
do,/dE? = +0.07 pb/GeV? = Ao, = +0.9 fb
d*oy,/dE* = +0.09 pb/GeV* = Ao,,,, = +0.008 fb (negligible)

effect on o, is dominated by value of second derivative d?o,,,,/dE?
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> E spread effects on o,

o(WW)/JE (pb/GeV)
>

do(WW)/dE (m, =80.385 GeV T,,=2.085 GeV)
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maximum effect at ECM=160.1 GeV
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QIE spread effecton m, &I, '~ =

0(E¢y,)=(0.47-1.10) 103 E,,,

Single point @E,,=161.7 GeV
=> Aoy, = +(0.2-1.1) fb
=> Am,, = -(0.08-0.46) MeV

Optimal m, &, points @E.,=157.3 & 162.6 GeV
=>» Ao,y = +(0.24-1.3) fb & =-(0.18-1.0) fb

= Am,, = -(0.09-0.48) MeV
> Ar,, = +(0.6-3.3) MeV
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Conclusions

* The WW threshold o lineshape is a great opportunity to measure both m,, and I, at
the sub-MeV level with FCCee

— optimal points to take data are Vs=2m,+1.5 GeV (I-insensitive) and Vs=2mw-2-3 GeV (-loff shell)

— limiting data taking ECM points to half-integer spin tunes will bring a limited degradation to the optimal
stat sensitivity.

* Beam energy spread effects at the level of AE,,/E,=10-3 i.e. AE.,,=160 MeV on the
oy lineshape are very small, yet they yield sizeable effects on the extracted m,, and
[y avalues, at the level of the expected statistical precision with L=8/ab of data.

* Maximum effects are at the level of Am,,(stat) and 2x AT, (stat) so that control on
the beam energy RMS <50% is required to avoid additional syst contributions from
this source
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my & I, from oy, =

Uncertainty propagation

do, do,
Ao, = a,Am+b AT a, = = b, = T
Ao, =a,Am+ b,Al do .
a, =—2= b, = —2
dm dr
A= — b,Ao, -b A0, AT a,Ao, —a,Ao,
a,b, —a,b, a,b, —ab,

Am,AT linear correlation with uncorrelated Ao, ,Ao,
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