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Reconstruction of Z — 777 decays

_ 1. Process:
;T //7T+ ete” - Z w717t
/ // Vr
4 « 2. Variable of interest:
,’/ _ angle f(e™,77)
7__”/"/- " ® |n which direction is the 7~ produced?
o ® Forward: cos(f) >0
e~ — P> — 7 —<— ¢f ® Backward: cos(f) < 0
+/

3. Expectation:

Tt /,’ 1.7 % more 7~ in Forward direction
I 2 4

2 4. Goal:
R Access angle dependent 7 polarization
I P;(cos®)
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Vertex Resolution: Problem seems to be factor of 10

Time-dependent CP violation in BS — @p " with the IDEA detector concept
Speaker: Valeriia Lukashenko (University of

® Vertex positions in mm

FCCee_flavour.pdf
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Timeline: The End of the year

26.11.25
Today
CERN, JRJC Noél 12026
November December

ToDo’s:

DPG spring meeting 2026: Documentation (fit)

® 15 - 20 March 2026 in Erlangen-Niirnberg
® Abstract Deadline: 15 December 2025
® Which study should be presented?

Tau-Lifetime Measurement

ISR correction

Granularity study?
4/12



Thanks for listening!

Thanks for listening!
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Appendix

Start of appendix
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Last week: Need of ISR correction (boosted Z° decays)

Without Filter: Only events with Z%-Boson in rest
o 4 Forward—Bacszu‘d-AsvmmetI"ie 31'01111(} the Z P?le 4 For\vard Backvuud Asvmmcmc mound thc 7 Polc [(oucctcd
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3 . 91GeV, IDEA, prel. E 3 - 91GeV, IDEA, prel. ] E
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Asymmetry in dependence of collision energy

Forw: ard Backward-Asy mmetrle alound the Z Pole | cmrecte(H

= :7 QFCC | ]
27 T I ; New Value for official sample:
1; I ] (truth data)
oF . Forward-Backward assymetry
‘; ] Arg = NETNE = (1.7£05)- 1073
o ] ~ 3A.A; ~0.017 = 171073

90 9 91.0 91.1 91.2 91.3 91.4 91.5 91.6

V3 [GeV]

-------- PYTHIA Event Listing (hard process) --------c--cacereccorcecencnrocccrcrcc e rm e e cmeo e cc oo memcm o mamac o

no id name status mothers daughters colours p_x Py pz e m

[} 9@ (system) -11 ] [} 0 ] 0 0.000 0.000 0.000 91.200 91.200
1 11 (e-) -12 ] L] 3 0 ] 0 0.000 0.000 45.600 45.600 0.001
2 -11 (e+) -12 ] L] 4 0 ] 0 0.000 0.000 -45.600 45.600 0.001
3 11 (e-) -21 1 L] 5 0 ] 0 0.000 0.000 43.380 43.380 0.000
4 -11 (e+) -21 2 L] 5 0 ] 0 0.000 0.000 -45.600 45.600 0.000
5 23 (ze) -22 3 4 6 7 ] 0 0.000 0.000 -2.220 88,980 88.952
6 15 tau- 23 5 L] [} 0 ] 0 -21.701 -4.700 37.398 43.529 1.777
7 =15 tau+ 23 5 L] [} ] ] ) 21.701 4.700 -39.618 45.451 1.777

Charge sum: ©.000 Momentum sum: 0.000 9.000 -2.220 88.980 88.952
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Tau polarization (efe” - Z — 7777)

Forward-Backward asymmetry (ete™ — Z — 7777)

* Count 7F/7~ in Forward/Backward direction: Apg = JETRE = 3AcA-

.

Tau polarization (efe™ — Z — 7177)

® Average tau polarization: (P;) = —A-
- 5 2
¢ Angle dependent 7 polarization: P;(cosf) = —(‘{ﬁ;‘fg)ﬁ:zﬁe zz:z
T e
4
- . _ BB

® Production angle: cosf = ——r5—

AN
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Tau polarization (efe” - Z — 7777)

® 7 parameters to reconstruct: charge, direction (from decay vertex)

Very short lifetime (3 x 10713 s)

Multiple final states possible (leptonic/hadronic(1,3,5,... prong))
Undetected neutrinos

1. Reconstruct decay vertex of 7

® Need of at least 3 prongs
® Charge comes for free

2. Approximate 7 momentum p; with line reconstructed vertex and primary vertex
Good information about the momentum's direction

Enhance by reconstruct both sides

Loose information of momentum taken by v

Zin rest: |p;| = \/E2 — m2 ~ 45,5GeV
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Lifetime from Vertex postion test

X = np. Lanspace(0,14,100)

CELL KERNEL WIDGETS HELP

» cose MICIO

y= (/L xp(-x / L_mean)*(len(nc)/1.8)
pLt.plot(x; y
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Outlook: Tau polarization (Z — 77 & BY — 77)

b _
; t 7 T
B W .
¢ t T
S
® Decay is suppressed the SM ( < 7.8 x 1077) .
— . ; o
B? Yt v, N
— T
S wt
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