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Abstract

The photon-assisted Fano-type resonance transmission of a Dirac electron through a time-periodic
double-well potential in graphene is investigated. It is shown that the Fano-type resonance spectra
through double wells are divided into two asymmetric resonance peaks due to the level splitting of
bound state in double wells. The line shapes of two asymmetric Fano-type resonance peaks are dif-
ferent. Moreover, the relative phase of the two oscillating fields can adjust the line shapes of the
asymmetry Fano-type resonance peaks. Additionally, the profile of Fano-type resonance can be also
controlled by adjusting the frequency and amplitude of the applied oscillating fields, and the struc-
ture of the static quantum wells.
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FRIFAE R AR, BT IR R R ARG TR N RS, B ER T
MNATTIZ R FE DGR [1] [2] [3]. fETOKREMTIT, SR a2 2R e . JoRERRIY, 1 HAKRE
LT[ 3)) 1 A E BT DL b — 48 TG T & 1) Dirac J7 F2 R [4] [5]. PRI VF 2 A b0 5, “ B
PR” (Zitterbewegung) XN [6] [7]. Klein ££i£[8] [9] [10] [11] [12]. Klein B&Z[13] [14]. Klein & % & —Fh
FHXT IR PR 2 N, Dirac # K707 L5 B8 28 W s AR R (134 22 . 55— J5THI, Pereira % N OV UE I FAT T
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IbAh, 75 #A3% IK B T BE 2 A RS T H AT — AN E R AR . X K 3 IR 1
TREZE 2 I Fano JE4R[26] [27100%, MILIRIE A ESSFRAS W E T TR LB TR
Z AR AR T RIS, K R AR TR BhBE 2 RUB[28] [29]. &4 ik, RS R g b T
BT Fano BUILHREE o N O 4 2 BEFE[30]-[42] . 53— 5T, AW DRI 1E T RS
WHKTHE AT NS IR 7 BN A & B ENAF[43] [44]. — TS, A 8EH T2 H B E
THIZMEAMEREEAIE, JT48) Dirac HFHns VI i 7k e BRI A 00 S Re A S i
B T — A5 10 TR [45]-[58].

BT, Lu S8 NSRRI S0 TR s A N F IR J5 A Fano BY3L4R A2 [50]. fEASCH, K
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[50], TEME TP, BT TR E T B 0] 5 22 JLIRIE 77 2 S BURF AR MR, Fano ZY
PRGNS 22 73 BN PRI LRI . FRATR I, PR 2 BRI AR AL AT LI Fano IR . itk
Gb, BEITFE A RICERH, Fano WEMAMNEIE SIRGIAMIE, Rk AR E A A .

2. BAES5*®

AT FE Dirac HL ¥R 2 — AN 8] R TR0 XU 38 o o0 o i ) ) 3000 B 94 8 g T DA Ik A S e
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Figure 1. Model sketch of Dirac electron transport through a double-well potential
and two applied oscillating fields. V, is the depth of the static well; d is

the width of the wells, a is the thickness of the barrier. V, cos(wt+«) and
\A cos(a)t + /:’) are the two applied oscillating fields
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TN X mIEH S, 18V X 0B B LR . B LR bR

T= i (i @)

H Landauer-Biittiker 24 70 A] LS 31 HE 38 i XU B 34 G H 5 24 [63] [64] [65]
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PG TARBIIIRIE S, IS BURBLAAEX PR Fano MRS, JEXIFR Fano BYALHRIE B IELLA RIS HCR
)RR NS Dirac LT ELIE S — DM AP RS A — A6 T I AR, SR R—
AN ERIE RN 388 T8 B2 HoA ) Floquet ST BE 27 55 — AN AW o X BT I KBS 22 1 A% B Fano Z43L4R
HEEGEE . ST Dirac LT 5 XA RIS RERANZE — D EE D TR, [ RAEFOLTRE
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Figure 2. Fano-type resonance in conductance G for a=f=0,a=40nm, k, =0.006 nm*. @ fw=11meV ,
V,=-50meV , d=200nm; (b) V,=10meV , V,=-50meV , d=200nm; (c) V,=1.0meV , Aw=11meV ,
d=200nm;(d) V,=1.0meV ,hiw=11meV, V, =-50 meV
2. BBS G #) Fano BUItHR, XEBEHa==0, a=40nm, k =0.006nm". (a) ho=11meV, V,=-50meV,
d=200nm; (b) V,=10meV, V,=-50meV, d=200nm; (c) V,=1.0meV, hw=11meV, d=200nm; (d)
V,=1.0meV, Aw=11meV, V,=-50meV
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BRI f5 BB — N RBUIIA . AR, X EE S ANEIRIE(TE E, ~10.43 meV ) BLNIGF M, —ANRBLR)
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Figure 3. Conductance G as a function of E for different separation
distance between two quantum wells for ¢ ==0, k, =0.006 nm™,
ho=11meV, V,=1.0meV, V,=-50meV and d =200 nm
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