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Advantages of 
beam polarisation
● direct access to chiral interactions

– shown for future colliders

● isolating systematic effects
– remains somewhat open question
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250GeV test scenarios

Pol.:   (80%,30%) (80%,0%) (0%,0%)

Sharing:   +- : -+  : ++ : --  +0 : -0 00

  45 : 45 : 5   : 5 50 : 50

● L: 2ab-1 , 10ab-1

● Constraints: ΔL/L = 3e-3, ΔP/P = 2.5e-3 (= ΔP0)
[arXiv:1304.4082] [arXiv:0902.3221]

Needs special 
attention

https://arxiv.org/abs/1304.4082
https://arxiv.org/abs/0902.3221
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Toy fluctuated distributions

Polarisation-weighted distributions

Combined Fit: Log-Likelihood maximisation

Split into two categories:
● return-to-Z
● high √s*
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6 parameters:

Experimental f f parametrisation
LEP/SLC parameters
s0f  ... total chiral cross section sum
Ae/f ... initial / final fermion chiral asymmetry

Correction parameters
ef ... Z/g interference correction
kL/R … radiative correction factors
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First mm results
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First mm results

Reflects known e+ polarisation 
advantages
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First mm results

Shows advantage of redundant
polarised dataset
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Advantages of 
beam polarisation
● direct access to chiral interactions

– shown for future colliders

● isolating systematic effects
– remains somewhat open question
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– + +–
Flipped

Polarisation

Different

Physics

Same

Detector

Systematic effects will have
uniquely global signatures if 

included in combined fit!
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Which systematic for mm?
ALEPH

L3 OPAL

→ First test of systematic effect: m acceptance

https://link.springer.com/article/10.1007/s100520000319
https://link.springer.com/article/10.1007/s100520050001
https://arxiv.org/abs/hep-ex/0012018
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Simplified m acceptance 

 → 2 Parameters: Δc, Δw

m acceptance 
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ILD tracking down to:
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First mm results



DESYª 14

First mm results

m acceptance well determined,
no add. advantage from e+ pol.
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m acceptance well determined,
no add. advantage from e+ pol.

Why no additional advantage?

(Too?) simplified model

Unpolarised not yet included

m acceptance may not be limiting systematic effect
 Lumimeter / Polarimeter constraints dominating →
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[ILC TDR – Volume 4]

vs

https://arxiv.org/abs/1306.6329
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Advantages of 
beam polarisation
● direct access to chiral interactions

– shown for future colliders

● isolating systematic effects
– remains somewhat open question
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The direct access to the chiral part of 
interactions makes electroweak 

measurements much easier, 
by decoupling them from other 
physical or systematic effects. 

Advantages of 
beam polarisation
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BACKUP
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Polarised positron source:
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External polarisation measurement
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Can test P-&L-
dependence of 
uncertainties

Purely for testing!
- no other parameters
- cross sections fixed
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2a
b-1

(0%,0%) (80%,0%) (80%,30%)
10

ab
-1

Can test P-&L-dependence of correlations
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Example with meaningless values / deviations
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Implementing μ acceptance

cos(θ)
1-1-1 0

width w

center
c

7o 7o

SiD @ ILC

Simplified picture:
Event passes if all μ’s inside box

[ILC TDR – Volume 4] Fit parameters: Δc, Δw

https://arxiv.org/abs/1306.6329
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Parametrising μ acceptance

cos(θ)
1-1-1 0

width w

center
c

7o 7o

Parametrisation (per bin):
dσ/σ = k0 + kc Δc + kw Δw + kc2 Δc2 + kw2 Δw2 + kcw Δc Δw

Effect on
?

Test (c±δ,w±δ) values on MC 

...
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δ = 2e-4Validation of the
parametrisation:

How relevant is:
- mistake made by
  parametrisation
vs.
- effect of deviation ?

Safe to use✓
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First tests:
Statistical influence
of collider setups

Purely for testing!
- else only: L,P’s
- cross sections fixed
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Example:
2ab-1 unpolarised

Free parameters:

Polarisations & Lumi
(w/ constraints)

μ acceptance 
parameters

accept. width & lumi anticorrelated 30
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2a
b-1

(0%,0%) (80%,0%) (80%,30%)
10

ab
-1

Systematic effect alone unaffected by polarisation
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