Luminosity and Energy calibration why do we need them at the same time?
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Z+y(161 GeV) 0.001 Statistics
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Measuring sin20,,ff (m;)
sin20,,%ff = + (1- g/9,)

9v = 9. * 9r

arXiv:0509008
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o= x 0.2324 + 0.0012
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visible Z decays 21012 visible Z decays 5.10%0

muon pairs 10% beam 90% 30%
polarization

AAHH (stat) 310° AA; (stat) 4.2 10° 4.510°

A, (MeV) 0.1 2.2 ?

AAH (Ecyy ) 9.210° AAg (Ecyr) 4.110%

AA 1.0 10° AAL, 5.9 10°

Asin2@'ept 5.910° 7.510° 6106 +?

NB: the error on E_CM is the same as that on the Z mass and this should probably
lead to some cancellation.

All exceeds the theoretical precision from Aa(m,) (310) or the comparison with m,, (500keV)
Asin20%rt, ~ Aa(m,) /3
But this precision on Asin?0%t,, can only be exploited at FCC-ee!




Direct measurement of aqen(m3;) at the FCC-ee
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—_— ASTRACT: When the measurements from the FOC-ee become available, an mmproved

[ -

"E_ determination of the standard-model "imput™ parameters will be needed to fully exploit

r':._ the new precision data towards either constraining or fitting the parameters of bevond-the-

) standard-mode] theores. Among these inpul parameters is the electromagnetic coupling

[

— constant estimated at the # mass scale, agED| m?}_ J. The messurement of the muon forward-

- backward asvinmetry at the FCC-ee, just below and just above the Z pole, can be used

. to make a direct determination of cgep m;: with an accuracy deemed adequate for an

:rj" optimal use of the PFCC-ee precision data.
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=  Thisis unique and allows us to make a complete and powerful
| . . . . o« .

—  investigation of 10-100 TeV scale with precision measurements
-~ =¥ tomorrow Patrick will make a proposal for a scan based on
by
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24/10/20 half integer spin tune data points. (from v, =99.5 to 107.5) &




These are the beam energies for the W threshold measurement

with halt-integer spin tunes
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Extracting physics from sin20%¢,,

1. Direct comparison with m,

sind Va6 lt. ol (M) A 4
- — 9 3
2 Gemy I+Be 1= =55
Uncertainties in m,,, Aa(m,), my, etc....
Asin20%rt, ~ Aa(m,) /3 = 10° if we can reduce Aa(m,) (see P. Janot)
2. Comparison with m,/m,
Compare above formula with similar one:
_ el (ME) 1
sin20,, cos20,, = (2 G& m3 gt
w w z 1—(- C‘oo‘GwA _,_2:“%;5 r G2 )

Where it can be seen that Aa(m,) cancels in the relation.

The limiting error is the error on my,.
For Am,= 0.5 MeV this corresponds to Asin26%“rt,, = 10-
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