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Experimental Setup

Multi-Purpose Detector (MPD) capable 

of detecting charged hadrons, 

electrons and photons

MPD layout

[www.nica.jinr.ru]

Variety of beam species: from 𝑝 to 𝐴𝑢 ions

Kinetic energy up to E ≈ 10 𝐴𝐺𝑒𝑉
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Simulations
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PHSD simulations

[NICA Collaboration]

𝑦
𝑝𝑇 (𝐺𝑒𝑉)

PDG id

PHSD simulations of BiBi

collisions at 𝐸 = 9.2 𝐺𝑒𝑉

Total numbers of 

mesons were taken from 

[NICA White paper]

𝑁𝜋~10
12
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Displaced Vertex
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𝑃 = exp −
𝐿𝑚𝑖𝑛

𝑑
− exp −

𝐿𝑑𝑒𝑡
𝑑

exp −
𝐿𝑑𝑒𝑡
𝑑

→ 0 ⇒ 𝑃 ≈ exp −
𝐿𝑚𝑖𝑛

𝑑

𝐿𝑚𝑖𝑛 = ቐ
10 𝜇𝑚
100 𝜇𝑚
1000 𝜇𝑚

[NICA White Paper]"

The resolution of vertex reconstruction.
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Models

Dark Photon
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Dark Photon

𝜂(𝜋) → 𝛾𝐴′

𝒜(𝜂(𝜋) → 𝛾𝛾) = −
𝛼

4𝜋𝑓
𝑐𝐹𝜇𝜈 ෨𝐹

𝜇𝜈

𝐵𝑟 𝜂 𝜋 → 𝛾𝐴′ ∝ 𝜖2𝐵𝑟 𝜂 𝜋 → 𝛾𝛾

[arXiv:hep-ph/9806303, 2308.01565]

Γ(𝐴′ → 𝑙+𝑙−) ∝
𝜖2𝑒2

12𝜋
𝑚𝐴′

Γ 𝐴′ → 𝜋𝜋 = Γ 𝐴′ → 𝜇+𝜇− ×
𝜎(𝑒+𝑒− → 𝜋𝜋)

𝜎(𝑒+𝑒− → 𝜇+𝜇−)

[2308.01565, pdg]
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Half Hidden
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𝐴′ → 𝜓 ത𝜓

𝐴′ → 𝜑𝜑∗

𝐴′ → 𝑆𝑀∗

𝐴′ → 𝐻𝑆

𝐵𝑟(𝐴′ → 𝑣𝑖𝑠𝑖𝑏𝑙𝑒)

𝐷𝑒𝑐𝑎𝑦 𝑙𝑒𝑛𝑔ℎ
𝐻𝐻: Γ𝑡𝑜𝑡 = 2Γ𝑆𝑀

𝐻𝐻/5: Γ𝑡𝑜𝑡 = 10Γ𝑆𝑀

𝑆𝑀: Γ𝑡𝑜𝑡 = Γ𝑆𝑀
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Dark Photon. 𝜂 decays
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Sensitivity regions for NICA MPD
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Dark Photon . 𝜋 decays
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Sensitivity regions for NICA MPD
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Axion

𝜂 → 𝛾𝛾𝑎

𝒜(𝜂 → 𝛾𝛾) = −
𝛼

4𝜋𝑓
𝑐𝐹𝜇𝜈 ෨𝐹

𝜇𝜈

Γ 𝑎 → γγ =
𝑔𝑎𝛾𝛾
2 𝑚𝑎

3

64𝜋
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Axion

𝑎 → 𝜓 ത𝜓

𝐾 → 𝜋𝑎

𝐵𝑟(𝑎 → 𝛾𝛾)

𝐵𝑟(𝑎 → 𝑒+𝑒−)
≈

𝑔𝑎𝛾𝛾
2 𝑚𝑎

2

2𝑔𝑎𝑒𝑒
2 2𝑚𝑒

2
≪ 1

[2304.05435]
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Axion. 𝜂 decays
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Sensitivity regions for NICA MPD
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Summary

• Promising results complementary to other experiments

• An upgrade including installation of ITS with high resolution will 

greatly increase sensitivity of NICA in case of NP searches
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