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T-channel Portal

We have provided a complete matching of the t-channel portal, with a complete analysis
focused on Direct Detection and Relic Density

From High energy To Low energy

.H - - o ajuyv a
et = 3 e (oyidoon ) aa+ S My oneda + 0% By o GG,

Lscalar = FfﬁPR‘I’f,- ®pm + F{{ﬁPL\I’f,@DM + h.c. » g=u,d g=u,dys

e
+/\1H<1>(<I)LM(I)DM)(HTH) +/\2H<1>((I);)MT$(I)DM)(H17H) ¢ @om (10") (i0”) oM OF, |, Pom (i0") (10”) Ppm OF,

+ T4 )
q= ;i s M‘%DM : M‘%DM
@raqq = > MpmruTomdr g+ Y, E@¥pmyuysYomary vsq \
q=u,d q=u,d,s
e e + dimg¥pmYpmaq + AU oMY pMGHGE,
L fermion = F% fiPr®s, YpMm + F{i fiPL®s,¥Yprm + hec. » qz%,s i q;,t ! g
o > N : S
+ X (86,0 (HUH) + Mo (), T30,) (11 T H) b (o il oGk | gy Ton (0 (07) Yo,
' ' 2 q=u,d,s M\I’DM M‘%DM
0 Z ( o YoMidH Yy UpyOF, + g9 Ypm (i0") (i0”) ¥pm Oy,

Dy + Doy, i
Ol =4 (u - = uﬂﬁ) M . M?2 )
where: g 2 2% g=cibit ¥py Ubu J

a 1 a apo
Og =G PGVP — Zgqupo'G r ;

pr =



Experimental bounds

Dark
Matter Detector Dark

Matter

'I — Light

heat Recoiling
nucleus

e




Experimental bounds

Dark
Matter Detector Dark

Matter

SI,p ILL?I)DMP [pr + (A o Z)f’n]2
Oopm — T A2

'I — Light

g

e
heat Recoiling

nucleus

0.01 4 - T - T
0.001 -
0.0001 3
1e-05 3
2 1e-06 3
@ 1e-07 4
8 1e-08 %
5 1e-09 3
2 1e-10 4
5 le-11 Abundance

Z 1e-12 3
3 Qomh?x1/<ov>
2 1e-13 3 o /

3 le-14 3
E 1e-15
O 1e-16 4
1e-17 3
1e-18
1e-19 3
1e-20 - : .

10° 101 102

my /T 4

Equilibrium curve

<ov>=10%" cm3/s

—1

T R AT AT R RRTH AR AR RRT

<ov>=1026cm3/s

To dT
QOpuh? ~ 8.76 x 10711 GeV 2 / gi/2<0"l)>eﬂ‘M
CI}.O. DM

9

<ov>=10%cmi/s

o)

arXiv:hep-ph/9704361

o}

TN T R W AT W AW

-
o
©



Experimental bound

Coupling with b ,f;
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Why do we need radiative corrections?

Coupling 22 & 32 generation

Coupling 12 generation
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Scan with RD & DD bounds
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Conclusions

« Complete matching for both scalars and fermionic DM candidates to DD EFT Lagrangian.

» Strong bounds for the Complex case and Dirac case, with the exception of the very fine-
tuned coannihilation region.

« Real DM weaker DD constrains but very suppressed annihilation cross-section which also
strongly constrain the candidate.

« Majorana DM results the most favored among the ones considered in this work and the
only allowing for viable masses of order or below 100 GeV.




Thank You!
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Back up




Hidden Higgs portal
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Velocity expansion

4
f 2
Majorana ‘F | \I’DM ( Wpy T Mc% ) Dlrac Nf |FL’R‘ M\IIDM
(Ov)DrDM = 1 OU DMDM — Z 2
e (it 18 # " s (0 00)
|F ‘ i ‘P ‘ F
(00 na = S ! o e - YN L
760m (M3, + Mg,f) 7w (Mg, + Mg,f)

13



Majorana Bidimensional

Majorana DM, Coupling with by, t; Majorana DM, Coupling with s;,¢;
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Lepton couplings

Complex Scalar DM, Coupling with i, v,
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Diarc Fermion

Dirac DM, Coupling with s;,¢;.
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Real Scalar

Real Scalar DM, Coupling with b,
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Complex Scalar

Complex Scalar DM, Coupling with b,
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Tree-level couplings

Coupling with ug Coupling with dg
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Tree level In real DM scenario

_ Wy(2, . 7
B CITRE T P (TR Py
/ \ Tree level contribution
u,d u,d

to the Wilson Coefficient

However,...
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« Complex Real

This operator dosen’t exist for: <

« Majorana Fermion
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