B ES 190228 5—2

HETY o | BEDOMTELOMROU AL E R BI B PR T BETR
Eﬁg?‘j___ér&x) Quantum transport theory for topological semimetal with multifold Weyl fermions
R EARE 2019%F ~ 2022%F ML LEEBERYE
(&) % 18
R RE S| osnr) | v=ny 74

(&) Ai Yamakage

FEME e | ROEBRXFXRFREFHER 860

(23)
HERRE Eé (hahT)
(&)

*x 28 %2515

&1%, (REM| —
] (P2 (ma A | R A

BURZEEIRELT (=)
Sy, K
g | (BEHT)
(&30

ARt - B4

BEE (600 F~800 FIEEICELEDHTIEELY,)
FRL T35 L WK ZFEA 3, Wiic, —REM YRR ZH L\ (HE) K7 o # i BfgE 3

5, TNEIYBICE T 2EARNLBEO—D2THL, PRV ALVERBICETIETFORIALF—D
IR2BNTERELEDT 4 7 v 7/ TANT LEMATTEATIE I N, @HEORE L ITEWICHR RS
BEBIRMBEL 2 LRI I N2, AHIERERT 201, PR aAkeEBoN, AL vyrR1lo7
A IRTEHNETELDTHE, ALV 1 72 IRTRPETICECTORFET S LB TE 3K
BTHY, 2D, ZNICERT 2 & REXBIRZ5 2T L 2Wohic LTE X,
WHEORBICE T 2 AP X 2ESHEDUE, EFROIREEELICHHHFT 225, PRI A vEe)g
LBV TIE, AMPIORBIIEHHTH Y, ZDORY Tlrhwv, AV 17z IRFICBLTIE, 20
BRENRDEFICERNE I E2MPALE, Ay 1 7oA IfFICEAREFRE CFESY F) off
TEICX Y, RBFHERIFLANF—ICEREY —I7HEE2 DL 5, 20— T, EXURITIT2BICHRL .,
MLOWIALY —REWEE2D 20T, £/, AV 172 IRTFIERARS Y FOBETFREL, 21
LORMEVIBTHMRICL > T, FHPREICIZE A LKEL R VEREIENERT 2L 50
7o TNHLDIRBEENITL AN Y FETHRICGERL T30, A v 1 72 Ikifoiainbd, %E
TANKFIGELS BT 22 LR BINE, b, ThoOfbiE. EBROEENZ L CERN R
FRICAFI R ek e 2 133 Th 5,

Xbic, AV 1 7oA IR TRTIE, BERTFY S v LOEREHE D BFRIICARZ 2 200 2D
HY, Gl EXHEMELHET 2,




R (COMBERRLEME-RECODVTERALTLEELY,)

SWICERRE Quantum transport of a spin—1 chiral fermion
,*ﬁ . . . .
e EEL Risako Kikuchi, Ai Mt Phys. Rev. B
At Yamakage
R— 235204-1~235204-11 RITE 2 0 2 2 #2106
SWCERRE
M
.| =ES M2,
Aty
R— ~ L 55
R ERRE
M
.| =ES HEEA
51Ty
R— ~ RITHE =37
£4
B
= ZE54
H k%t RITHE A=y
£4
= ZE54
HhR$L RITHE A=y

X ER (100 38 ~200 BREEICFEHTEEL,)

New particles can lead to novel physical phenomena, while a new particle picture can help explain complex
phenomena concisely. In physics, this is a fundamental perspective. We focus on topological semimetals that
contain spin—1 fermions, which exist only in materials. The study shows that the low—energy behavior of electrons
in these materials follows equations similar to those of massless Dirac/Weyl particles, leading to qualitatively
different transport phenomena from normal metals.

The research clarifies that the singularity of spin—1 fermions is most prominently expressed in the nontrivial
effect of impurities on electrical resistance. We reveal that the density of states exhibits a giant peak structure
at zero energy due to the existence of unique electronic states specific to spin—1 fermions. Moreover, the quantum
effect of multiband electronic states specific to spin—1 fermions and their hybridization lead to an electrical
resistance that is almost independent of impurity concentration. These behaviors arise from multiband quantum
effects, indicating that they are not limited to spin—1 fermions but also widely manifested in multiple Weyl fermions.

The findings should be significant for the qualitative and quantitative understanding of experiments. Additionally,
the screening effect of electrostatic potentials becomes specific in spin—1 fermions, prompting further research.




