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We have a Standard Model working for most experiments ...
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High precision predictions
* From low-energy experiments
* To high-energy collisions

2012: Higgs-Observation
— all predicted SM particles observed
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https://davidgalbraith.org/portfolio/ux-standard-model-of-the-standard-model/

... yet leaving many questions open
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Origin of mass and coupling values?

Particle description of dark matter?

Future colliders to check “newest” sector:
Higgs /
Electroweak Symmetry Breaking
in e*e” collisions
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https://davidgalbraith.org/portfolio/ux-standard-model-of-the-standard-model/

What determines electroweak precision ...

... in the event ... when choosing between
reconstruction process? collider options?

30m radius | RTML

—7.4 (12.4) km E ~ 56 km —7.5(12.5) km

Not To Scale
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Linear for high-E, circular for “low”-E

Bypass tunnel

Interaction region
Main beam injector
Damping rings
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Linear for high-E, circular for “low”-E

Bypass tunnel

Interaction region
Main beam injector
Damping rings
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Only linear provides longitudinal beam polarisation...
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We know polarisation makes a qualitative difference
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SLD
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Electrons polarised,
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Chiral behaviour of Zee coupling
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We know polarisation makes a qualitative difference
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L3
OPAL
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Triple Gauge Couplings @ TESLA-500
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Study tests impact on EW meas. with generic 250GeV collider

FCC-ee CEPC

|

e & e* polarised e polarised both beams unpolarised

Realistic e~ pol.: 80% or 0%
Realistic e* pol.: 30% or 0% \‘

4 pol. scenarios:
(80,30), (80/0,30/0) (80,0) (0,0)
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Simultaneous fit of processes uses differential distributions
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Simultaneous fit of processes uses differential distributions
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Simultaneous fit extracts physical and systematic parameters
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Beam polarisation improves EW measurements ...

... by direct access to chiral

... by minimizing systematic
observables

uncertainties
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Beam polarisation brings access to chiral observables
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Beam polarisation brings access to chiral observables
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Beam polarisation brings access to chiral observables

Abs. uncertainty [1E-4]
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Beam polarisation brings access to chiral observables

Abs. uncertainty [1E-4]
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Beam polarisation removes assumptions & brings precision
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Beam polarisation removes assumptions & brings precision
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Beam polarisation removes assumptions & brings precision
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Chiral asymmetry measurement for TGC limits

Triple Gauge Couplings: g+ K, A,
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Chiral asymmetry measurement for TGC limits

Triple Gauge Couplings: g/% Ky, A,
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Chiral asymmetry measurement for TGC limits
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Chiral asymmetry measurement for TGC limits
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Chiral asymmetry measurement for TGC limits
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Chiral asymmetry measurement for TGC limits
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Beam polarisation brings assumption-free precision
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Beam polarisation improves EW measurements ...

... by direct access to chiral

... by minimizing systematic
observables

uncertainties
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Polarisation for polarisations sake (mostly from WW)
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Polarisation for polarisations sake (mostly from WW)
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Polarisation for polarisations sake (mostly from WW)
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Positron polarisations
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Polarisation for polarisations sake (mostly from WW)
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Polarisation for polarisations sake (mostly from WW)
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Positron polarisation decouples physics and systematics
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Positron polarisation decouples physics and systematics

Reminder: (80,0)

Abs. uncertainty [1E-4]

35 ‘
(Po %1, Pur[%]), L Assume Nir and NR.L measured
30+ mmm (80/0,30/0), 2ab-!  m=m (80,0), 2ab-! mmm (0,0), 10ab? from diff. cross-section
mm (80,30), 2ab7! mm (0,0), 2ab! &3 all Pfixed
25’ ! | | ! T
2 datasets
2] — 2Xx2=4 measurement points
151
10 4 free parameters
5 * Norm
* 3 Polarisations
0- 3 i 5 3 . | 3
SM [0
0o/03 Ae Ay Eu ArB. 0 ko Ak Now for pu:

e*e” - uu parameters at return-to-Z + LR-Asymmetry A.

|
\

Enters in solution for P..°

DESY. Page 36



Positron polarisation decouples physics and systematics
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Testing the impact on other systematics with simplified model

ILD tracking down to:
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Polarisation for systematic-free

measurements
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Polarisation for systematic-free .,
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Electroweak precision at future e*e colliders will benefit from

polarised beams ...

... through direct insight into chiral

behaviour

... through precise polarisation
measurements

... through observables free of
systematics
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