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Motivation

The TeraZ OPEEQM will Produ,ce 10712 Z'%: does it
make sense to search for new Light states in Z
d&c&vs?

In composite Higgs models, Light (pseudo)scalars are
allowed and Llikely to exist:

Composite ALP Lagrangian is “calculable”: predictive
power: Access to high composite scales.

Ideal physics case for FCC-ee @ 90 GeV!
[Synergy with EWPTs]



COMPOSIT;
_HIGGS !

Comgosi&e Higqs models 101

o Symmetry broken by a condensate (of TC-fermions)

o Higgs and longitudinal Z/W emerge as mesons

(Fvwms)

Scales:
J : Higgs decay constant
V : EW scale
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COMPQSLE@. Higqs models 101

How cal Light states emerqge?

Gauge loops

TC-fermion masses

TC)F’ Lc:»c:r[os
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This can be
smwall!
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The EW svmmeﬁrv
is embedded in the global
flavour symmekry
SU(4) !

o The gtobod. sjmmeﬁr3 is brolken: SU(4)/SF?(4)

Witten, Kosower

o § CGroldstownes (Famms) arise;

58p(4) g (27 2) D (17 1)

Higqs i additional singlet




Typical ALY Lagrangian:
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The couplings C’s are bypically chosen to be 0(1)

Camposiﬁe models denonstrate how a
departure from the conventional “generic”
values can lead to interesting F»hemomemoi.ogj

This &Malvsis ts also &ppi.wabie to ALPs
thabt exhibit similar proper%i;@.s!



Typical ALY Lagrangian:
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Composi&e Higqgs scenario:

Cww % CpB Nrc
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(CW = Cww + OBB)

Cr is metpwimduaeo’tz

MRBauer eb al, 170%.004-43



Typical ALY Lagrangian:
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Compesi&e Higqgs scenario:

Cwwi Cplerl e % <
A A 64\/§ 772f ree FQ\'QW’\@. ers.

(CW = Cww + CBg)

We will consider two scenarios:
‘Pko&owpmi.i«: and
?’ho&c:w[phobw




Tera-Z Far%ad. to COMPOSEE@.M@.SS
(via ALPs)

This process Ls atwajs associated
with a monochromatic Fho&av\.

Tera Z phase of FCC-ee will lead to §-6 10712 Z bosons
at the end of the rumn,

Ideal test for rare Z decays!'
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Tera-Z FOT‘EQL to ﬂOMPOEiE@.V\QSS
(via ALPs)

‘Pho&wgk@bw ‘Pko&wmpkitw

No leading order coupling to WZW interaction to photons
Photons (WZW interaction is Zero!!) (Like the Pia&\)



Signatures:
Invisible or msptaae& or ‘Promp&
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‘th«omemomgv*?rompé “Dé{':&vs
?’ko&ampkabm

o Owne isolated Faho&c;»m

o At least one b-tagged jet

Discriminating variable:
Pko&on enerqgy

Best disecrimination
for small ALP masses
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‘Ph@.mamemomgv*?rampé ﬁe&&vs
?ko%uwghii.é@

o Three isolaked tha&ov\s

BR(Z — 37)Lep < 2.2-107°

Discriminating variable:

ma = 10 Gev . .
tavariant wass

my = 60 GeV
m, = 88 GeV
Photown ordering changes

ak tav. mass 50 GreV

Bins above ¥0 GeV
populated bv folkes:

hard ko eskimake!




?kemamemaiogfjmmspiaaad vertices

In the absence of a detector card adapted to handle long Lived
particles, we simply count the number of dispmaed events.

?ha&owphabw ‘Pha&wpmiw
Main sighature: Main sighature:
Monochromatic pkm&cm + Monochromakic F"""&"“ +
df«spiﬁﬂed hadrowns At least one disyta\aed phcsx—&am
We require at least We require obk leask

2 evenks 20 evenks



‘PhemamemotagjﬁMissivxg enerqgy

The ALP decays oulbside of the detector reach,
thus the signature is MET for both cases.

The signature is a single monochromatic photon.

BR(Z S+ Xl = 107

/s =91.2 GeV, 150.0 ab™

We use the resulks from
a recent analysis

of decays into a dark
photon, vietdw\gy

M.Cobal et al, 2006.1894-5

BR(Z — v+ Xinv )rco_ .. =8 Bo il igr 150 ab



Final resulks

Too swmall ko exptaiv\

Typical EWPT bound the muon 9-2 anomaly!
MBauer et al, 1704.,0%207
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Cubtloolk and Cownclusions

The TeraZ run is ideal for searching for Light
composite ALP: reach well above EWPT Limits

The long-lived parameter space needs further
analysis (displaced vertex reconskruction)

A study of the EWPT at the TeraZ is underway (stage
M2 Andrés Pinko)

Can EWPT + Z decays distinguish composite from
elementary ALPs? (work in progress)



