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Quantum Beam Science Research
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(a)

(b)

Itinerant and localized electrons are independent of each other.

Only Fermi surfaces
formed by itinerant electrons

Itinerant and localized electrons are mixed through interaction.

Two types of Fermi surfaces
formed by electrons with

itinerant or localized characters

Nucleus
Itinerant
electrons

Localized
electrons

On resonance

X axis in momentum space

X axis in momentum space

Off resonance
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(a) When localized f electrons (�) and itinerant conduction electrons (�) are 
independent of each other, only the FSs formed by itinerant electrons are observed.   
(b) When f electrons hybridize with itinerant electrons, two types of FSs formed by 
electrons with itinerant or localized characters are observed. 
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Itinerant nature FSs (circular shape) 
and localized nature FSs (square 
shape) are selectively observed by off-
resonance and on-resonance data, 
respectively.
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