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Active members
● Tomas Gonzalo (convenor)

● Anders Kvellestad

● Chien Lin (convenor [stepping down])

● Michele Lucente

● Roberto Ruiz de Austri Bazan

● Wilf Shorrock (convenor [stepping up])

● Martin White
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Goals
● Develop NeutrinoBit for SM neutrino oscillation in GAMBIT

● Include a wide range of neutrino oscillation experiments

● Use publicly available data with realistic systematic models
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Currently included experiments
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● Solar
- SNO

● Atmospheric
- Super-Kamiokande
- IceCube

● Long baseline accelerator
- T2K
- NOvA
- MINOS

● Reactor
- Daya Bay
- KamLAND
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Methodology
● GAMBIT predicts energy spectra (broadly) following the formula:

● GAMBIT compares predicted spectra to experimental observations

● GAMBIT searches for best-fit oscillation parameters by maximising likelihood
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Reconstruction effects Flux Cross section Efficiency

Oscillation
probability
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New since GAMBIT XIV
● T2K: applying PCA to reduce number of systematics to 5 (80% coverage) or 12 (95% 

coverage)

● NOvA: updating from 2018 to 2020 analysis

● SNO, IceCube: more experiments

● PEANUTS: a tool for solar neutrino propagation within Earth

● Combined runs on DiRAC
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New since GAMBIT XIV
● T2K: applying PCA to reduce number of systematics to 5 (80% coverage) or 12 (95% 

coverage)

● NOvA: updating from 2018 to 2020 analysis

● SNO, IceCube: more experiments

● PEANUTS: a tool for solar neutrino propagation within Earth

● Combined runs on DiRAC
- Example test run includes T2K, NOvA, Daya Bay, KamLAND, MINOS
- More improvements have been implemented since the test run
- Had not reached convergence
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Comparison with NuFIT
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● NuFIT paper: “The fate of hints: updated 
global analysis of three-flavor neutrino 
oscillations” [JHEP 09 (2020) 178] 
[arXiv:2007.14792]

● Uses a different list of experiments

● Uses a different method to represent 
systematic uncertainties
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Comparison with NuFIT

GAMBIT XV    ||    Chien Lin    ||    NeutrinoBit

★

GAMBIT 1.5.1

100

200

300

δ
C
P

0.3 0.4 0.5 0.6 0.7
sin2(θ23)

(Colours regions are without SK-atm) (1σ, 90%, 2σ, 99%, 3σ)

★

GAMBIT 1.5.1

2.2

2.3

2.4

2.5

2.6

2.7

∆m
2 31

[10−
3
eV2 ]

0.3 0.4 0.5 0.6 0.7
sin2(θ23)

N
uF

IT
 (c

ol
ou

re
d 

re
gi

on
s)

G
A

M
B

IT



13

Comparison with NuFIT
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Comparison with NuFIT

GAMBIT XV    ||    Chien Lin    ||    NeutrinoBit(Colours regions are without SK-atm) (1σ, 90%, 2σ, 99%, 3σ)

N
uF

IT
 (c

ol
ou

re
d 

re
gi

on
s)

G
A

M
B

IT
★

GAMBIT 1.5.1

2.2

2.3

2.4

2.5

2.6

2.7

∆m
2 31

[10−
3
eV2 ]

0.015 0.020 0.025 0.030
sin2(θ13)

★

GAMBIT 1.5.1

100

200

300

δ
C
P

0.015 0.020 0.025 0.030
sin2(θ13)



15

Comparison with NuFIT

GAMBIT XV    ||    Chien Lin    ||    NeutrinoBit(Colours regions are without SK-atm) (1σ, 90%, 2σ, 99%, 3σ)
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Some issues
● Compiling GAMBIT on DiRAC [solved] – detailed instructions are updated on the 

GAMBIT wiki now

● Memory leak [solved] – a numba bug that leaks memory every time a jitted function 
with a string literal argument is called

● Running GAMBIT with MPI and OpenMP [solved] – DiRAC distributes number of 
jobs that exceed physical core count per node

● icc GAMBIT and gcc GAMBIT behave differently [solved] – relates to the use of 
arrays whose lengths are defined using non-const varibles

● Resuming runs killed by DiRAC – several potential solutions proposed; need 
verification

● Processes killed without clear reasons – not sure why this happens; jobs with 
more cores are killed sooner
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Summary

 

● Most of the experiments are finished or close to finished

● PEANUTS was developed and released

● Preparing and testing for the production run on DiRAC

● Investigating issues arising from the test runs

● Paper writing
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Backup slides
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