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FIG. 4. Exclusion curves in the sin2 2ϑeµ–∆m2
41 plane ob-

tained from the separate constraints in Figs. 2 and 3 (blue
dashed line and green dotted line) and the combined con-
straint given by Eq. (10) (red solid line) from disappearance
experiments (Dis). The regions allowed by LSND and Mini-
BooNE antineutrino data are delimited by dark-blue long-
dashed lines.

Figures 6 and 7 show the allowed regions in the
sin2 2ϑeµ–∆m2

41, sin2 2ϑee–∆m2
41 and sin2 2ϑµµ–∆m2

41

planes and the marginal ∆χ2’s for ∆m2
41, sin2 2ϑeµ,

sin2 2ϑee and sin2 2ϑµµ. The best-fit values of the os-

3+1 3+2
χ2
min 100.2 91.6

NDF 104 100
GoF 59% 71%

∆m2
41 [eV

2] 0.89 0.90
|Ue4|

2 0.025 0.017
|Uµ4|

2 0.023 0.018
∆m2

51 [eV
2] 1.60

|Ue5|
2 0.017

|Uµ5|
2 0.0064

η 1.52π
∆χ2

PG 24.1 22.2
NDFPG 2 5
PGoF 6× 10−6 5× 10−4

TABLE I. Values of χ2, number of degrees of freedom (NDF),
goodness-of-fit (GoF) and best-fit values of the mixing pa-
rameters obtained in our 3+1 and 3+2 fits of short-baseline
oscillation data. The last three lines give the results of the
parameter goodness-of-fit test [42]: ∆χ2

PG, number of degrees
of freedom (NDFPG) and parameter goodness-of-fit (PGoF).
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FIG. 5. Exclusion curve in the sin2 2ϑeµ–∆m2
41 plane ob-

tained with the addition to the disappearance constraint in
Fig. 4 of the constraints obtained from KARMEN [40] (KAR),
NOMAD [41] (NOM) and MiniBooNE neutrino [27] (MBν)
data (red solid line). The regions allowed by LSND and Mini-
BooNE antineutrino data are delimited by dark-blue long-
dashed lines.

cillation amplitudes are

sin2 2ϑeµ = 0.0023 , (11)

sin2 2ϑee = 0.098 , (12)

sin2 2ϑµµ = 0.091 . (13)

From Fig. 6 one can see that the allowed regions are
compatible with those allowed by appearance data (the
ν̄µ → ν̄e data of the LSND [2], KARMEN [40] and Mini-
BooNE [1] experiments and the νµ → νe data of the
NOMAD [41] and MiniBooNE [27] experiments) and are
slightly pushed towards the left by the disappearance
constraints. Future experiments aimed at checking the
LSND [2] and MiniBooNE [1] ν̄µ → ν̄e oscillation signal
(as those in Refs. [48–50]) should aim at exploring these
regions.
Figure 7 shows that the allowed regions in the

sin2 2ϑee–∆m2
41 and sin2 2ϑµµ–∆m2

41 planes lie just on
the left of the disappearance constraints, as expected.
From the left panel in Fig. 7 one can see that the al-
lowed regions in the sin2 2ϑee–∆m2

41 plane are compati-
ble with the area indicated by the Gallium anomaly [12].
The allowed region around the best- fit point and the
isolated region at ∆m2

41 " 6 eV2 are also compatible
with the recent results in Ref. [51]. If the 3+1 neu-
trino mixing scheme is realized in nature, future exper-

iments searching for short-baseline
(−)
νe disappearance (as


