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(I)
(II)
(III)

g'1=0
µ3=0

<latexit sha1_base64="BhBo9au5zMp2Ow4Q2NgKHNpvDOU="></latexit>

g01 = 0

<latexit sha1_base64="edC6JTeKUU/W13n+pXuk8mtN/sg="></latexit>

(I)

<latexit sha1_base64="CplEscTdVO6DZ2GcOh7QLo42jZY="></latexit>

(II)
<latexit sha1_base64="b5HOAbi2SOMTq9qdL9Z00JRsgqc="></latexit>

µ3 = 0

<latexit sha1_base64="1m1/75321tINK5kt8yGwJp2vZzI="></latexit>

(III)

⇤c

✓
1

2

+◆

<latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="4k9/drHYbXv9HopQUPNxhpGa+co="></latexit><latexit sha1_base64="4k9/drHYbXv9HopQUPNxhpGa+co="></latexit><latexit sha1_base64="8oXawAMsxevaSS+9TD9IoK9dVEI="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit>

⌅c

✓
1

2

�◆

<latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="p6psDQy8NgvXwlNbaTKfq7obyRw="></latexit><latexit sha1_base64="p6psDQy8NgvXwlNbaTKfq7obyRw="></latexit><latexit sha1_base64="wQamtUL/92B5VUfU1bsnq290HvY="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit>

mass [MeV]
<latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="QqGuy9j5E+X0UXAajBBqa/I2Q5s="></latexit><latexit sha1_base64="QqGuy9j5E+X0UXAajBBqa/I2Q5s="></latexit><latexit sha1_base64="FrUADVcu1VGTHvnd9GxclvKTz50="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit>

�
Ratio is Qqq : Qqqq̄q

�
<latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="5Y7ubARsw6HCR5wq/xxTZZmd9z4="></latexit><latexit sha1_base64="5Y7ubARsw6HCR5wq/xxTZZmd9z4="></latexit><latexit sha1_base64="9YyEAU6tG4pq5GSaJioVR7Vegpk="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit>

⇤c

✓
1

2

�◆

<latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ZEOZbrQwNt39FIM8O8NAfzBFEBk="></latexit><latexit sha1_base64="ZEOZbrQwNt39FIM8O8NAfzBFEBk="></latexit><latexit sha1_base64="0L/n6A9aHpd0F6JihTnen79gD18="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit>

⌅c

✓
1

2

+◆

<latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="lrhHFOS9pTZ4M1a05gNvtQ1K89E="></latexit><latexit sha1_base64="lrhHFOS9pTZ4M1a05gNvtQ1K89E="></latexit><latexit sha1_base64="a0M8bh8alb/1ffcOgvi9Ow7cIgY="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit>

<latexit sha1_base64="6dVerN5QLM6xrLQqcJIUTBUIrIU="></latexit>

2286

<latexit sha1_base64="NHhgfJ+5lDXVfDko/U3FxfWN4S0="></latexit>

2765

<latexit sha1_base64="Ui/qXNEXhMwWRprtDpt1lf0VOD8="></latexit>

2967

<latexit sha1_base64="7J/NxkV/8O/S33aU9/9nC+Eqz7U="></latexit>

2470

<latexit sha1_base64="GyFUnfia24pEVG8dMf4dytUAUFU="></latexit>

2689

<latexit sha1_base64="dgwACXCNa5jfq6AiOMdFaZEgx8I="></latexit>

3230

<latexit sha1_base64="jQ91PAAbbPTsOEHyb13PAwq7XVQ="></latexit>

96.5% : 3.5%

<latexit sha1_base64="CShOVUDk+nYJjzI0C4HxKwi/Guk="></latexit>

3.5% : 96.5%
<latexit sha1_base64="d/0d+xyf2jwIbGNZcLZfAPJoNnU="></latexit>

26.0% : 74.0%

<latexit sha1_base64="O97XN+Rs5X8NscJxTW7+Fj7RmYY="></latexit>

74.0% : 26.0%

<latexit sha1_base64="agF4kIkVGQ0hZoNYIUMA/p/xNyk="></latexit>

98.3% : 1.7%

<latexit sha1_base64="qVd6bTSD1Nym3kgFsUSDGZC9T2Y="></latexit>

1.7% : 98.3% <latexit sha1_base64="YMfTHUvM95h95UBMhY7ZyijtIH8="></latexit>

5.1% : 94.9%

<latexit sha1_base64="FLf9vaSe3bBwl/0Xng6B//JpKzg="></latexit>

94.9% : 5.1%

(a) The three mass hierarchies in Eq. (9). (b) The mass spectrum with the mixing effects.

<latexit sha1_base64="6Icn28fgCsp6iD2Jv7E9R/F8BNw="></latexit>

2890
<latexit sha1_base64="WOkxG6ZJoodJcTHmhH5eoRFwjro="></latexit>

2939


