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Branching ratios a — bb : ¢¢ : 777~ assumed to be 85:5:8.
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reduced by requiring two displaced vertices.
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2.3 Relic density

- Can we get the DM relic density QA = 0.120(1) right?
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a: mixing angle for scalars (i, H) 0: mixing angle for pseudo-scalars (a, A)
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2.3 Relic density

« Can we get the DM relic density Qh% = 0.120(1) right?

* DM density evolution (,,freeze-out®):
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d;( -3 - <0Vrel > ( —n (eq)2>

h,H,a,A, H" and y.
a, f},0,v, Az, Ap1, Apy, My, Mg, M, Wy, M.

3' a: mixing angle for scalars (i, H) 0: mixing angle for pseudo-scalars (a, A)
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2.3 Relic density

« Can we get the DM relic density Qh% = 0.120(1) right?

* DM density evolution (,,freeze-out®):
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+
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‘o mixing angle for scalars (h, H) 0: mixing angle for pseudo-scalars (a, A)
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« Can we get the DM relic density Qh% = 0.120(1) right?

* DM density evolution (,,freeze-out®):

n,/ T3 ~ exp(—m,, /T) 4"'

| —~ 4 3Hn, = — (ov,,) ( _ n(ecpz)  treeze-out: n, {ov,;) ~ H

{ nx/ T3 = const.

Lo S o DTS e GO =TS B Ao S L O LE IOl BT 2305 < WO 42 O s o 0 = Asn _Be. 8 T B 5 A WY 33 Ja ol o= - g Dt. 8= =i a0 o= - Te s RS
N 2 e S N | =~

QOh?  1.6-10710GeV 2 T Y2 _ (97 00 + ira) V° | yi
0.12 <gvrel>f 1287Tm 4m3 T f

(hold for m,, > m,,, my,, my)

h,H,a,A, H" and y.
a, f},0,v, Az, Ap1, Apy, My, Mg, M, Wy, M.

¢ a: mixing angle for scalars (h, H) 0: mixing angle for pseudo-scalars (a, A) 11

. D g > p . Lo orama o~ p i - . o e = g i - o P s g n — o e RS TR U P, T T I P o 2 Y
e e B GO T e ey - a2 Royas ol & ey PV Az B¢ T S XY e | 3 2 & 5 S O a2

L~ BN - g = e AP N e DN~ P L < =N



2. LLP Phenomenology

2.3 Relic density

« Can we get the DM relic density Qh% = 0.120(1) right?

* DM density evolution (,,freeze-out®):
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4
‘ e St bl
- = - 2 D g

2. LLP Phenomenology

2.3 Relic density

« Can we get the DM relic density Qh% = 0.120(1) right?

* DM density evolution (,,freeze-out®):
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- Can we get the DM relic density QA = 0.120(1) right?
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3. Conclusions

 The 2HDM+a model combines an extended scalar sector (2HDM) with a UV-complete
pseudoscalar DM mediator scenario.

This leads to an interesting collider phenomenology — important benchmark.
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3. Conclusions

 The 2HDM+a model combines an extended scalar sector (2HDM) with a UV-complete
pseudoscalar DM mediator scenario.

This leads to an interesting collider phenomenology — important benchmark.

* The additional pseudo-scalar a can become long-lived for small mixing angles 6.

- Interesting LLP signatures that can be probed for at colliders.
- This scenario is compatible with current relic density measurements.
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