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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
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Experimental ff parametrisation

6 parameters: LEP/SLC parameters
oy .. total chiral cross section sum
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First pu results
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Advantages of
beam polarisation

e direct access to chiral interactions
— shown for future colliders

* isolating systematic effects
- remains somewhat open question
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Which systematic for uu?

ALEPH

Table 13. Exclusi
tematic uncertainties

T |selection: examples of relative sys-
%) for the 1994 (1995) peak points

Source Ao /o (%)
Acceptance 0.05
Momentum calibration  0.006 (0.009)
Momentum resolution ~ 0.005
Photon energy 0.05
Radiative events 0.05
Muon identification ~0.001 (0.02)
Monte Carlo statistics  0.06
Total 0.10 (0.11)

- First test of systematic eff

DESY.

L3

Table 8. Contributions to the systematic uncertainty on the
cross sect;ionl ete™ — utp” ('y)l Except for the contribu-
tion from Monte Carlo statistics, all errors are fully corre-
lated among the data sets yielding a correlated scale error of
§°°" = 3.1%00 for 1993-94 data. For the 1995 data this error
is estimated to be 3.6%/00 and it is taken to be fully correlated
with the other years

OPAL

1993 1994 1995
peak—2 peak peak+2 peak peak—2 peak peak+2
NV NV A PN T I EN VT A EN VT R N N A
(%) (%) (%) (%) (%) (%) (%)

Monte Carlo
ete™ = ptp~ Monte Carlo | 1.0995 | 0.10 | 1.0955 | 0.07 |1.0986 | 0.10 |1.0948 | 0.04 |1.1032 | 0.12 |1.0970 [ 0.05 |1.1001 | 0.10
s’ cut correction 0.9971 - 109990 - [0.9980| - ]0.9990| - ]0.9971 - 109990 | - |0.9980 | -
Initial/final state interference | 1.0003 | - |1.0002| - [1.0001| - |1.0002| - [1.0003| - 1.0002 | - [1.0001 —
Acceptance Correction
Tracking losses 1.0046 | 0.06 | 1.0046 | 0.06 |1.0046 | 0.06 | 1.0042 | 0.04 | 1.0043 | 0.06 | 1.0043 | 0.06 |1.0043 | 0.06
Track multiplicity cuts 0.9999 | 0.05 |1.0007 | 0.04 | 1.0000 | 0.04 | 1.0004 | 0.02 |1.0007 | 0.09 |1.0010 | 0.04 |1.0013 | 0.08
Muon identification 1.0000 | 0.05 | 1.0000 | 0.05 |1.0000 | 0.05 |1.0015 | 0.04 |1.0000 | 0.06 | 1.0000| 0.06 |1.0000 | 0.06
Acceptance definition 1.0000 | 0.10 | 1.0000 | 0.10 |1.0000 | 0.10 | 1.0000 | 0.05 |1.0000 | 0.05 | 1.0000 | 0.05 | 1.0000 [ 0.05
Other Corrections
Trigger efficiency 1.0006 | 0.02 | 1.0006 | 0.02 | 1.0006 | 0.02 | 1.0005 | 0.02 |1.0002 | 0.02 |1.0002| 0.02 |1.0002 | 0.02
Four-fermion events 1.0009 | 0.01 | 1.0011 | 0.01 |1.0011 | 0.01 |1.0011 | 0.01 |1.0009 | 0.01 |1.0011 | 0.01 |1.0011 | 0.01
Signal Correction 1.1032 | 0.17 |1.1022 | 0.15 | 1.1034 | 0.17 |1.1024 | 0.09 |1.1071 | 0.18 {1.1034 | 0.12 | 1.1056 | 0.16
Backgrounds
efe”™ = 7Hr~ 0.9914 | 0.02 | 0.9914 | 0.02 | 0.9914 | 0.02 | 0.9903 | 0.04 | 0.9905 | 0.02 |0.9905 | 0.02 |0.9905 | 0.02
ete™ = ete ptpu 0.9988 | 0.01 [0.9995 | 0.01 |0.9991 | 0.01 |0.9996 | 0.01 | 0.9987 | 0.01 |0.9995 | 0.01 |0.9990 | 0.01
Cosmic rays 0.9998 | 0.02 |0.9998 | 0.02 | 0.9998 | 0.02 | 0.9998 | 0.02 | 0.9997 | 0.02 | 0.9997 | 0.02 |0.9997 | 0.02
Background Correction 0.9900 | 0.03 |0.9907 | 0.03 | 0.9903 | 0.03 [0.9897 | 0.05 | 0.9889 | 0.03 | 0.9897 | 0.03 |0.9892 | 0.03
Total Correction Factor 1.0922 | 0.17 | 1.0920 | 0.16 | 1.0927 | 0.17 [ 1.0910 | 0.10 | 1.0948 | 0.18 | 1.0920 | 0.12 | 1.0937 | 0.17

Table 6:  Summary of the correction factors, f, and their relative systematic errors, Af/f, for the e*e~ — yF i~ cross-section measurements.

Source 1993 1994 1995
Monte Carlo statistics[?/o0] 0.9 —1.5 0.4 1.7—24
Acceptance [%/00] 2.7 2.7 3.2
Selection cuts [%/00] 1.3 1.3 14-22
Trigger [%/00] 06 06 0.5-0.7
Resonant background [/oo] 0.3 0.3 0.3
Total scale [%/oo] 32-34 31 39-46
ete” —ete utu~  [pb — - 0.1
Cosmic rays [pb] 0.3 0.3 0.3
Total absolute [pb] 0.3 0.3 0.3

These numbers, when multiplied by the number of events actually selected, give the number of signal events which would have been observed in the
ideal acceptance described in Table 2. The effects tracking losses, track multiplicity cuts and muon identification were, in principle, simulated by
the Monte Carlo. The quoted corrections were introduced to take into account the observed discrepancies hetween the data and Monte Carlo for
these effects. The error correlation matrix is given in Table 19.

ect: | acceptance
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https://link.springer.com/article/10.1007/s100520000319
https://link.springer.com/article/10.1007/s100520050001
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Why no additional advantage?

(Too?) simplified model =

0.75 b 1 1 1 1 ]

00— T T T T 0 20 40 60 80
0 20 40 60 80 100 120 140 160 180 o
6,0°] [ILC TDR — Volume 4] 67

Unpolarised not yet included

1L acceptance may not be limiting systematic effect
— Lumimeter / Polarimeter constraints dominating

L acceptance well determined,

no add. advantage from e pol.
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https://arxiv.org/abs/1306.6329

Advantages of
beam polarisation

direct access to chiral interactions
- shown for future colliders

* isolating systematic effects
- remains somewhat open question
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Advantages of
beam polarisation

The direct access to the chiral part of
interactions makes electroweak
measurements much easier,
by decoupling them from other
physical or systematic effects.
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BACKUP
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Polarised positron source:

Spin rotation

Target EC d i
Capture+ Preacc.  pooster e
Helical reace.
undulator | % . Photons

to dump

>e-toIP
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External polarisation measurement

Magnetic

Chicane
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Dipole 3

< Bim He—161m——> | | | e——161m < 81m >
Dipole 1 | Dipole 4
e -:" A '." ‘— Cherenkov
T 5 5 i ---.f}f-s GeV : Detector
| . | 250 GeV . _
et | B e —— Y 4 et/e IP
o s e SECCTEE  EEEEEEEE e e e e o -

5 et/e g : ~l_ 125 GeV
E MPS 3:
i Collimator ; N 50 GeV
| | ST
: 2 N 25 GeV
E Ny L b
, total length: 77.6 m |

- r

DESY.

20



Can test P-&L-
dependence of
uncertainties

Purely for testing!
- No other parameters
- Cross sections fixed
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Helicity amplitude approach @ return-to-Z
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Hypothesis: correction needed because of unknown zx-axis direction due to ISR
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DESY. | 2f parametrisation | Jakob Beyer | 18.05.2021 | Page 3/5
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Cheating test: angle after ISR

2f mu_81tol01_FZ_true_250_elLpR 2f mu_81tol01_FZ_true_250_eRpL
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cos(6) cos(6)
—> Hypothesis correct, correction needed because of ISR
€+ YISR f
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e~ YISR
DESY. | 2f parametrisation | Jakob Beyer | 18.05.2021 | Page 4/5
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Implementing p acceptance

Simplified picture:

> _ : . e
2 't Event passes if all y’s inside box
80.95F P . . width w .
R E ] :
2 0.9F }‘% . : center
<0 ! Sb@ILC ] ———» c
§ 0.85 . w Single W —: :
S - —e—pj1GeV
0.8F H ig;:goegl’v . : —
: } : 70 7° cos(0)
0.75 ——— oo -1 0 1
ILC T(I)DR \2/0I 4(21 *0 = € :
: ~ Volume 4] 0[] Fit parameters: /c, Aw
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https://arxiv.org/abs/1306.6329

Parametrising p acceptance

p width w R 2 mutoozrs

center Effect on
© >

400 F

300

200 F

100 |

ok

‘ :O :0 >
1 7 0 17 cos(0)
Parametrisation (per bin):
do/o = ko + ke Ac + ky Aw + koo Ac? + Ky Aw? + ke AC Awy

est (ct0,w+0) values on MC
DESY. 27



WW_muminus : e[ es @ 1000fb~!

Validation of the : 5= 2e-4
- - % 5
param Etrlsatl On . = . cosfUt = 0.9925,
] a4 Vac? + aw? =205
33 o all points
é’; 2 [ | | | O center only
; <& width only
1 vV upper edge only
0 A lower edge only
= 10t

How relevant is:
- mistake made by 2
parametrisation \W ca
VS. 2 1 0 @ g8 || |
- effect of deviation ? - o

© 1072 101 10° 10t 0 10 20
2 _ z (Néﬁf'AW)—Ng,t)z # (Ac, Aw) points

affected bins VNS
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First tests:
Statistical influence
of collider setups

Purely for testing!
- else only: L,P’s
- Cross sections fixed

DESY.

Uncertainty [107°]
= N w NAN Ul (@) ~ 0o

o

250GeV ete~
w/ L, P constraints

I
w

Ac

(Pe‘r Pe*)

(80%,30%)
(80%,0%)
(0%,0%)
2ab~?!
10ab~!
P, L fixed

Aw

29



Average correlation matrix 1.00

Example:
Zab'l unpolarised ePol0 o7s
(w/ constraints) o

-0.75

& & \9@\ & S -1.00
e Q b(.—'?" . t@
& 7 4
& &
&

DESY.accept. width & lumi anticorrelated 30

Muonhcc_dWidth




2ab

10ab™

DESY
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Average correlation matrix

MuonAcc_dCenter

MuonAcc_dWidth
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Average correlation matrix
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(80%,0%)

Average correlation matrix
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MuonAce_dCenter
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Average correlation matrix
erol-
epol
pPol0
Lumi
MuonAce_dCenter
MuonAce_dwidth
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Average correlation matrix
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Average correlation matrix
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Systematic effect alone unaffected by polarisation
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