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Figure 1: The constraints on the couplings with the mass scale in the form factor Λa = 1.03 GeV.

10−3 10−2 10−1

mχ [GeV]

10−3

10−2

10−1

g χ
φ
g u
φ

=
g χ

φ
g d
φ

DD

Monojet for gχφ = 1

BBN

mφ = 1 GeV

SuperK

HyperK

Borexino

KamLAND

JUNO

XENON1T

DUNE

10−3 10−2 10−1

mχ [GeV]

10−2

10−1

100

g χ
φ
g u
φ

=
g χ

φ
g d
φ

DD

Monojet for gχφ = 1

BBN

mφ = 3 GeV

SuperK

HyperK

Borexino

KamLAND

JUNO

XENON1T

DUNE

10−1 100 101

mχ [GeV]

10−3

10−2

10−1

g χ
a
g u
a

=
g χ

a
g d
a

DD

Monojet for gχa = 1

meson
decay η′ decay

ma = 1 GeV

SuperK

HyperK

Borexino

KamLAND

JUNO

DUNE

10−1 100 101

mχ [GeV]

10−2

10−1

g χ
a
g u
a

=
g χ

a
g d
a

DD
Monojet for gχa = 1

meson
decay

η′ decay

η decay

ma = 3 GeV

SuperK

HyperK

Borexino

KamLAND

JUNO

DUNE

Figure 2: The constraints on the couplings including Borexino.


