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SI 1. Transmission spectra of aGNPs 

 

 

Figure S1 Transmission spectra of aGNPs with perfect (unbroken) pore edges created 

with a Na=29 aGR.  The pore length Lc = 3 is fixed and pore width (Na-2Nc) is varying as 

Nc is altered. The change in the pore width leads to changes in the width of the “U”-shaped 

transmission spectrum around the Femi energy. The aGNP remains semi-conducting when 

pore width is changed. 
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Figure S2 Transmission spectra of aGRs with one broken pore edge created with a 

Na=29 aGR.  The pore length Lc and width (Na-2Nc=7) are fixed by Lc=3 and Nc=11. 

Removing a tip atom of the zigzag edge (BEV = [L1] or BEV = [L3]) leads to “V”-shaped 

transmission spectra. The aGNP remains semi-conducting when only one pore edge is broken. 
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SI 2. Transmission spectra and LDOS  

 

Figure S3 Transmission spectra and LDOS of perfect ribbon and aGNP in Fig. 2b with 

“∩”-shaped transmission (i.e., with BEV=[L1, R5].)  a, The transmission spectra. b, LDOS 

at the pore-edge atom located at L3. (See Fig.1 for pore geometries.) 
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Figure S4 Transmission spectra and LDOS of perfect ribbon and the aGNP in Fig. 2b 

with “M”-shaped transmission (i.e., with BEV=[L1, R3, T3].)  a, The transmission spectra. 

b, LDOS at the pore-edge atoms located at L3. c, LDOS at the pore-edge atoms located at T6. 

(See Fig.1 for pore geometries.) 

 

 

SI 3. Derivation of transmission spectrum of the system shown in Fig. 3a 

 

The QW has one conduction band with dispersion relation E=2t0cos(ka), where E is the 

energy of electrons, t0 the hopping coefficient in the QW, k the wave number and a the lattice 

spacing. To calculate the transmission of this system, we assume that the electrons are 

described by a plane wave incident from the far left with unit amplitude and a reflection 
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amplitude r.  At the far right the wave has a transmission amplitude t. The probability 

amplitude to find the electron on site j of the QW in the state k can, therefore, be written as1: 

 

0, ≤+= − jreea ikjaikja
j          (1) 

 
Ljtea ikja

j ≥= ,          (2) 
 
where i is the imaginary unit. Solving the two equations obtained by setting j=0 and j=-1 

respectively in (1) leads to   

 
ikaeakaia 01 )sin(2 +−=− .            (3) 

 
Similarly the equations of (2) on sites j=L and j=L+1 leads to  

 
ika

LL eaa =+1 .           (4) 
 
 
By defining 0/ tE−=τ , the Schrödinger equations on other sites of the QW are given by 
 
 1,,1,11 −=+=− +− Ljaaa jjj τ .        (5) 
 
Now consider the left QDC. The probability amplitude, bl, to find the electron in the state l of 

the QDC obeys the following Schrödinger equations: 

 
0121111 atbVbEb ++= ε ,              (6) 

 
1,,2, 11111 −=++= +− NlbVbVbEb lllll ε ,         (7) 

 
11 111 −+= NNN bVbEb

N
ε  .         (8) 

 
 
Iterating backwards the equation for 

1Nb we can express b1 in terms of a0: 
 

,
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01
1 D

atb =             (9) 

 
where  
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with 1NQ  defined by 
 
 

εε −= ENVQ ),,(1 ,          (11) 
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Inserting (9) into the following Schrödinger equation on site j=0 of the QW: 
 
 

1110100 btatatEa ++= −            (13) 
 
 
leads to  
 
 

,1101 aaa +=− −τ             (14) 
 

where  ./)( 0
1

2
1

1 t
D
tE −−=τ  

 
Similarly, working on the right QDC and site j=L of the QW, we have 
 
 

,112 +− +=− LLL aaaτ            (15) 
 
 

where  0
2

2
1

2 /)( t
D
tE −−=τ  with ),,( 2222 2

NVQD N ε= . 

 
The system transmission spectrum 2||)( tET = can then be computed by solving the set of  
 
L+3 equations (3)-(5), (14) and (15) for the transmission amplitude t using Cramer’s rule,  
 
with the result given by  
 
 

∆
−

= ikLae
kait )sin(2 , 
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where 
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with K∆  being the KK × determinant 
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