Probinga minimal U(1)y modelat future € e*
collider via the fermion pair productionchannel

Basedon: 2104.10902

In collaborationwith P. S. BhupalDev
Yutaka Hosotani

SanjoyMandal




Introduction

The Standard Model of Over the decadesxperiments
Particle Interactions havefoundeach

Fhvee Gererations of Mt and every missingpieces

Veribedthe factsthat

they belongto this family

Finally at the Large Hadroncollider
Higgs hasbeenobserved
- |{S propertiesmustbe veribed

~ew of the very interestinganomalies

ﬁl’iny neutrinomassand [3avor mixing@ @ﬁlg“gggggi"gtig{‘céxperime'ﬂ
LRelic abundancef dark matter. .. J
Unkow

e Nature: Majorand Dirac
2 SM cannot explainthem

@ Ordering: Normal/Inverted

® Natureof the mixing betweenthe
massandthe [3avor eigenstates




Particle Content

Dobrescu Fox, Cox, Han Yanagida AD, OkadaRaut AD, Dev, Okada
Chiang Cottin, AD,Mandal AD, TakahashiOdg Okada

SURB). SU@)L  U@)y U(D)x
o 3 2 +1/6 || Xq |= IXH + X
u}q 3 1 +2/3 || x4 |= IXn + X
dk 3 1 L U3 | Xg =] ! &xu + 3X
1 1 2 LY2 | ox |=] ! gxu ! x
eL 1 1 11 | Xe |= L xp !X
NL 1 1 0 || x |=| I X,
! 1 1 0 |xi i= 2 X

M= 2 gV
Xy, X Will appear

| the couplingwith Z"

3 generations of
SM singlet right handed

neutrinos (anomaly free)

Ly #!

Charges before
the anomaly cancellations

U(1)yx breaking

. — . 1.
Yo HHHNL ! > Y¥I NECNK +h.c.,

i my =
[le = g‘Yé\l:VI}
2

0 Mp
MJ My

Seesavwmechnism

Charges after
Imposing the

anomaly
cancellations

m " MpMy*MJ



Higgs potential
V = mi(HH)+ MNHH)? 4+ m3(d1®) + Ao (D) + N (H'H)(0T®)

U(Dx breaking Electroweakbreaking
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Z" Interactions

Interactionbetweenthe quarksandz" L*="! g(@ .4 P.a+ o, Pra)Z,

Interactionbetweenthe leptonsandZ" L*=1! g("l . P." + & ,of_Pre)Z,
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Implicationsof the choicesof x, keepingx, = 1

No interactionwith € No interactionwith dg
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(Phenomenologicedspectsof the modeD

New particles z'boson HeavyMajoranaNeutrino U(1)y Higgs boson

Phenomenology" bosonproductionand decay Heavy neutrinoproduction
Dark Matter collider u(1),Higgs phenoemenologyVVacuum Stability

Leptogenesignd many more

Fermionicpair productionform the Z"
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Limits on the model parameter

M-
Consideringthe limit M,.> > \/5 andappling e(ective theorywe Pndthe limits on Z
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»Z' exchange matrix element for our proce:
12 .
O (P X PRIGITYxr, PL+ 1, PR
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(et Pae)(f #,Psf)

Matchingthe aboveequationswve obtain

g°
IVIZZ! l's™ 4T|XeAXfB |(| ;\E )2
Indicatesa large VEV scalecanbe probed

from LEP! [l to ILC1000via ILC250 andILC500C

Showslimits on M. vs g" for
LEP! I, ILC250,ILC500andILC1000

Limits on M. andg" canalsobe obtainedfrom dileptonanddijet searchest the LHC
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For heavierZ", the limits from € " colliders are strongerthanthe currentLHC results
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IntegratedForward| BackwardAsymmetry(e e & ##) + M,.= 7.5 TeV
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Di(erenial andintegarted Left! Right Asymmetry(e €' & # #%) : +
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Conclusions

We arelooking for a scenariowherewhich canexplaina variety
of beyondthe SM sceanrios

The proposalfor the generatiornof the tiny neutrinomass from
the seesav\mechanlsmundermvestlgatlonat the energyfrontier.

We study + g, + | g, + LR, FB- The asymmetriesare sizableat the
250 GeV and500 GeV € e" collidersor higherin the nearfuture.

Sucha modelcanbe studiedat muoncolliderswith high CM energy.
This allows usto probeheavierZ".

For more detail including the Bhabhascatteringat € e* colliderssee2104.10902

The motovationof this work Is to Pnda new particleandor
a new force carrierasa part of the of the new physicssearches

iIncluding a variety of BSM aspects .
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