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Topics

● Present CDR bounds;
● Bounds from the literature (considering all parameters free);
● Including matter density profile;

○ Effects on standard oscillation from a detailed matter 
profile inclusion;

○ Effects on NSI bounds from a detailed matter profile 
consideration as well as letting all parameters free.
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● Bounds for one relevant parameter at 
a time. Other NSI parameters 
considered negligible.

○ What is the effect of having two 
or more NSI parameters varying 
at the same time? Can this 
loosen the limits?

● What is the matter density profile 
effect on these bounds?

○ What about the effect on the 
standard oscillation 
parameters?

○ Is the PREM profile precise 
enough for the level of 
uncertainties DUNE admits?



Effects of the Earth profile along the 
DUNE baseline



2 free parameter results. PREMxSR
F. Kamiya, O. Peres, M. Guzzo, D. Forero

Oscillation Probability Normal H.

Inverted H.



Quantitative estimate deviation. PREMxSR
F. Kamiya, O. Peres, M. Guzzo, D. Forero

Relation between parameters

Relation between areas

Parameter             Model Deviation



More results for oscillation and NSI

Parameter             Model Parameter             Model Deviation



Sensitivity to εee vs εττ and εeμ vs εμτ 

1, 2 and 3 sigma

0,5



All parameters free - Results from A. de 
Gouvêa and K. Kelly - PREM

Simulation done with DUNE CDR 
GLoBES file: 
https://arxiv.org/abs/1606.09550

● PREM - 4 layers
● 3% uncertainty
● 280 kton-yr
● 1.07 MW
● 68.3%, 95%, and 99% CL



GLoBES results - PREM vs. SR - All free
G. Barenboim and E. Fernandez-Martinez 

Using basically same assumptions. 

● PREM (Solid lines)
● SR (Dashed lines)
● 1 sigma and 90% CL
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GLoBES results - PREM - All free
E. Fernandez-Martinez and G. Barenboim 

Heads up - 
This result is 
still 
preliminary.



Non-Unitarity group also contributing
 Miranda, Forero, Tortola, and Fernandez-Martinez



Conclusions
● We have finished an analysis with two free parameters;

○ The results for oscillation show that the Earth profile don’t have 
big influence in the parameter sensitivity

○ The results for NSI show that for the more constrained 
parameters the difference in the profile considered can be 
important

● The partial results with all the parameters free to vary indicate that in 
this case even the NSI constraints are not importantly affected by the 
Earth profile;

● We still need to produce the accurate plots;
● The Non-unitarity session of the TDR is being written/reviewed.



Thank you!



Backup slides



Analysis with more than one free parameter at a time and detailed density profile

Gouvea&Kelly, Nucl. Phys. B 908 (2016) 318 Roe, Phys. Rev. D 95, 113004 (2017)



NSI limits from other experiments




