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e DM hints and detections

 VVector-like portal for DM-SM interaction
* SM sector: {ug, cp, tr} as our choice

* Phenomenology
* Summary



DM hints and detections
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Top-philic Scalar Dark Matter with a
Vector-like Fermionic Top Partner

Our focus: |Heavy quarks
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Model set-up
 DM: real scalar S

* Vector-like (VL) fermion ¥, my, > mg
(¥, U;) same quantum number
* no chiral anomaly

« Z, parity: S,y are odd
* no mixing (S, H), (Y, U;)
+ Br( - sU”) = 100%
* free from LHC limits on VL (T, B)
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Lvukawa = —y1SULug — y25¢cr — y3S¢rtg + h.c.,

‘We consider y,, y3 > y,, Heavy quark-philic




Model set-up

T T Buchkremera et al, 13’
. . Model Independent Framework
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DM Annihilations: Thermal Relic, Indirect Detection
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Top FCNC, exp. limit < 10-¢~%
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Each limit assumes that
all other processes are zero
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Collider signals (ATLAS 36 fp~! @ 13 TeV)

cpp - YY - SS +t/c + t/c, i.e.  EMSS 4+ tt,jj, tj
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DM-nucleon scattering — i

()
: Y3 It V3
* Corrections to H.P. from VL portal N
l

* heavy particles {1, t, h} are integrated out at m, :
e Down to ~ 1 GeV, RGE & {c,b} thrsh. effects included
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Interplay: VLP & H.P.

+ inverse loop rotations

|
5znew = -3 ygm (th B() s m?g Bl = Ao(m?p))
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ren — /\SH(l + Fin. [ 04y, +02g + (5’0]) + Fin. [)\1PI]

(24(30 +m2 C1) 4 6(m2 + 4m?)Cy + 16(m?2 + 4m5)C'2)

m%;ms, mz)

C; = C',-(mh, mé, m%. m%, m?, 77'1,3.),

In the numerical calculations we impose modified minimal subtraction (MS) scheme by

ren.

choosing dAsy = (...)A to eliminate all A = 1/e —yg +1In4m in AG}.

e Case-I:
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e 1 + Fin. [%5Zh +30Zg + (51}] ‘
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Interplay: VLP & H.P.
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Combined results (color regions: excluded)
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V3 = 0.5
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Summary

* We studied a real scalar DM S, coup. to {cp, tp} via a vector-like fermion .

e charm sector dominates in direct detection
e forms < %, y2 = 1 (3) excludes m, < 400 (1000) GeV
* for y, 3~0(1), thermal mg < m, in tension with XENON-1T

* loop correction to H.P. A¢y from VL portal
* y3 can adjust H.P. strength

e top FCNC Brs ~ 1077, below current limits ~10~(4~5)
e future top measurements are valuable
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Other scenarios

V1 > Vo, V3. light quark-philic V3 > V4, Yo: top-philic

Coupling to ugr

. Real Scalar coupling to ¢r

Giacchino et al, 1511.04452 Colucai ot al, 1804.05068
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