CENTRO DE CIENCIAS
NATURAIS E HUMANAS

Universidade Federal do ABC

FestXi

André Lessa

December 17th, 2024

In collaboration with C. Ramos, Y. Villamizar, L. Ramos and J. Gargalionis



Status - Sao Paulo

* New resonance results in the Database (Y. Villamizar)



Status - Sao Paulo

* New resonance results in the Database (Y. Villamizar)

 ATLAS-EXOT-2018-06 (monojet): Upper Limits

1500

m, [GeV]

1000

- ATLAS

- (s=13TeV, 139 fo’'

| Axial-vector mediator

Dirac fermion DM
9,= 0.25, g, = 1.0

—95% CL limits

Observed limit

x Upper limit on signal strength

% Relic density,Q.h? > 0.12
S

Perturbativity limit |

500K .
0 4 A I
0 1000 2000

m,, [GeV]

HUL, —

TRVL: pp = Z'. Z' = x¥

ATLAS-EXOT-2018-06 (upperLimit)

x=m(Z'), y=miy)

800

3.0

k-factor = 1.17 — exclusion (official)
—— exclusion (SModelS)
moe, exp. excl. (SModelS) 2.5
[ N [
O- 600 v3 [] 0 [] 0 I
UL
500 <A
O 400 15
-
300
1.0
200 1
0.5
100
0 0.0

250
SMdelS

500

x [GeV]

ouL = HuLoth(Mmz ) BRm(mz, my)

750 1000 1250 1500 1750 2000 2250

Osignal/ OuL

r=



Status - Sao Paulo

* New resonance results in the Database (Y. Villamizar)
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* New resonance results in the Database (Y. Villamizar)

 ATLAS-EXOT-2018-06 (monojet): Efficinecy Maps

* Analysis is implemented in MadAnalysis
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* New resonance results in the Database (Y. Villamizar)

 ATLAS-EXOT-2018-08 (dilepton resonance): Upper Limit
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* New resonance results in the Database (Y. Villamizar)

 ATLAS-EXOT-2018-08 (dilepton resonance): Upper Limit
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* New resonance results in the Database (Y. Villamizar)

 ATLAS-EXOT-2018-08 (dilepton resonance): Upper Limit
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« Acceptance has to be computed for each mass point/width

* Limits for decay to muons are also available (~3x weaker)



Status - Sao Paulo

* Adding constraints to Dark Matter pair production (C. Ramos)



Status - Sao Paulo

* Adding constraints to Dark Matter pair production (C. Ramos)

* So far we have only:

dq gx @

* Mediator is on-shell
* Spin “fixes” the production mode and initial states

* ISR is “fixed” by these restrictions



Status - Sao Paulo

* Adding constraints to Dark Matter pair production (C. Ramos)

* So far we have only:

q g X Y
9q 9x - q)_ -
ZA y <
q X X

* Mediator is on-shell
* Spin “fixes” the production mode and initial states

* ISR is “fixed” by these restrictions

 What about other production channels (t-channel)?

“squark”
3 iuwmwwngwmm 3 > mediator
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* Adding constraints to Dark Matter pair production (C. Ramos)
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* Adding constraints to Dark Matter pair production (C. Ramos)
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Status - Sao Paulo

* Adding constraints to Dark Matter pair production (C. Ramos)

* \WWe need to “resolve” the primary vertex » Lucas’ talk tomorrow
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Status - Sao Paulo/Adelaide

* Building minimal UV models from protomodels (with J. Gargalionis)
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* Building minimal UV models from protomodels (with J. Gargalionis)

..... Lpsu
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Data — » P'Ar\cl)tgmﬁdmd — :‘ masses, BRs, o ;i_" uv hlUdEI - L
J .+ DM rep. -~ Builder

Some simplifying assumptions:

1) Only BSM scalars and fermions (no new gauge bosons)

18



Status - Sao Paulo/Adelaide
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Some simplifying assumptions:

1) Only BSM scalars and fermions (no new gauge bosons)
2) Z> symmetry
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* Building minimal UV models from protomodels (with J. Gargalionis)

..... Lpsm
*"BSM Input: ™, o /
Data — » P'Ar\cl)tgmﬁdmd — :l masses, BRs, o ;i—" uv thdEI e Lo
J .+ DM rep._-* Builder

Some simplifying assumptions:

1) Only BSM scalars and fermions (no new gauge bosons)
2) Z> symmetry

3) Gauge eigenstates ~ mass eigenstates

Linass = -+ Mg|dal* + My |¢p|* + Mh)dady,

A # 0 — mixing after EWSB = \v < M,
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Particles — Fields ¢
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* Building minimal UV models from protomodels (with J. Gargalionis)
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Status - Sao Paulo/Adelaide

* Building minimal UV models from protomodels (with J. Gargalionis)

* From fields to SU(2). multiplets:

$1
O = (Gﬁg) = Mg, — My, < AM,Yi,j
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* Building minimal UV models from protomodels (with J. Gargalionis)

* From fields to SU(2). multiplets:

$1
P = L | = My, — Mg, < ﬁﬂfﬁdﬁ,j

Mass . Multiplet ()
] it e Input Fields (¢ 3)
I3 =1 .Hf_r -H"*J I3 = [-" ‘\.
o Id‘:_l 'L\H-_fx I.i: l‘ ------ ;
I 0 ff \"' I:i = -2 \m.__-*#
= | — . {
; ST L = Added Field (¢9)
e TR i
|r : I1=2 / N
B |

I;=0 = g e =10 :_:}
N ﬁ Iy=-23__

d2 = (0,) dy = (1,) d2 = (2,) Repi*osentation



Status - Sao Paulo/Adelaide

* Building minimal UV models from protomodels (with J. Gargalionis)

* From multiplets to the lagrangian:

L= Xiji®®,BM + Ay ;0 DM M

27



Status - Sao Paulo/Adelaide

* Building minimal UV models from protomodels (with J. Gargalionis)

* From multiplets to the lagrangian:

L= Xiji®®,BM + Ay ;0 DM M

1) Construct all singlet operators
2)Determine number of independent couplings
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* Building minimal UV models from protomodels (with J. Gargalionis)

* From multiplets to the lagrangian:

L= Xiji®®,BM + Ay ;0 DM M

1) Construct all singlet operators
2)Determine number of independent couplings
3)....

» \We are here!

* From the BSM lagrangian to the input protomodel model:
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)Fit input parameters to cross-sections

W

)Check consistencies

N

JAdd higher-dimensional operators for
production cross-sections?
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* New resonance results in the Database (Y. Villamizar)

 ATLAS-EXOT-2018-06 (monojet): Efficinecy Maps
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* New resonance results in the Database (Y. Villamizar)

 ATLAS-EXOT-2018-06 (monojet): Efficinecy Maps

* Analysis is implemented in MadAnalysis

q g X
9q gx >
Za
q X
X
P
-t >
X

10018

—— T T T T
e Included (r <1)
e Excluded (r > 1)

E = ATLAS Observed ° ]
[ ---- ATLAS Expected

e o 1 1
500 1000 1500 2000

Under production....

38



Status - Sao Paulo

* New resonance results in the Database (Y. Villamizar)

 ATLAS-EXOT-2018-08 (dilepton resonance): Upper Limit
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* New resonance results in the Database (Y. Villamizar)

 ATLAS-EXOT-2018-08 (dilepton resonance): Upper Limit
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* New resonance results in the Database (Y. Villamizar)

 ATLAS-EXOT-2018-08 (dilepton resonance): Upper Limit
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* Limits for decay to muons are also available (~3x weaker)
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* New resonance results in the Database (Y. Villamizar)

 ATLAS-EXOT-2018-08 (dilepton resonance): Upper Limit

Validation: ATLAS-EXOT-2018-62

Assumes specific (simplified) model:

* g, setsthe BR to leptons

* Mz sets the production cross-
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* New resonance results in the Database (Y. Villamizar)

 ATLAS-EXOT-2018-08 (dilepton resonance): Upper Limit
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* New resonance results in the Database (Y. Villamizar)

 ATLAS-EXOT-2018-08 (dilepton resonance): Upper Limit
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