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Status of direct detection experiments

PandaX4T and 

XENONnT:

hints of neutrino fog at 

2.64σ and 2.73σ !!

PandaX Collab., 2408.02877

XENONnT Collab., 2407.10892
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What do we mean by isospin violation?

• Fermionic DM, massive vector boson (𝑍′)

SM- 𝑍′ interaction DM- 𝑍′ interaction

• Effective nucleon- 𝑍′ couplings:

If 𝑓𝑛/𝑓𝑝 ≠ 1,

isospin violation!
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What’s the effect of IV on exclusion bounds?
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12

What’s the effect of IV on exclusion bounds?



• Nucleon- 𝑍′ cross section:

• Degradation factor:

13

What’s the effect of IV on exclusion bounds?



• Nucleon- 𝑍′ cross section:

• Degradation factor:

14

What’s the effect of IV on exclusion bounds?

Image credits: V. Martín Lozano
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Xe-phobic

Image credits: V. Martín Lozano
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SM CEνNS

Image source: Papoulias, 

Kosmas, Kuno, Front.in 

Phys. 7 (2019) 191
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Constructive / destructive ConstructiveSM

SM CEνNS BSM

'+Image source: Papoulias, 

Kosmas, Kuno, Front.in 

Phys. 7 (2019) 191
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What’s the effect of IV on the neutrino fog?

• Many free parameters: 𝑚𝑍′, 𝑔𝑢, 𝑔𝑑, 𝑔𝜈
𝑉, 𝑔𝜈

𝐴

𝑓𝑛/𝑓𝑝
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What’s the effect of IV on the neutrino fog?

• Many free parameters:

• Benchmark points:

𝑚𝑍′, 𝑔𝑢, 𝑔𝑑, 𝑔𝜈
𝑉, 𝑔𝜈

𝐴

𝑓𝑛/𝑓𝑝

Name 𝑓𝑛/𝑓𝑝 𝑔𝜈
𝐴

1a −0.7 0

1b −0.7 −𝑔𝜈
𝑉

2a −1.0 0

2b −1.0 −𝑔𝜈
𝑉
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What’s the effect of IV on the neutrino fog?

• Benchmark points:

Name 𝑚𝑍′ (GeV) 𝑓𝑛/𝑓𝑝 𝑔𝑑 𝑔𝜈
𝑉 𝑔𝜈

𝐴

1a 10 −0.7 −0.5 0.5 0

1b 10 −0.7 −0.5 0.5 −0.5

2a 150 −1.0 0.5 0.6 0

2b 150 −1.0 0.5 0.6 −0.6
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Conclusions

• BSM isospin violating interactions change both exclusion bounds and 

neutrino fog

• Exclusion bounds

• Neutrino floor

• For some choices of parameters, separation between them can reach ~𝟕- 𝟖 

orders of magnitude more than in the isospin conserving case

Only affected by 𝑓𝑛/𝑓𝑝 and only relaxed

Affected by more parameters 
and can be relaxed/enhanced
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Thank you!

Questions and comments appreciated :)
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