
2016-07-28      2016-10-18
11274335 11474004 61274093 61574157 51302304 11504398 61404154

503169657054 JCYJ20150529143500956 JCYJ20150521144320993 JCYJ20160331193059332 JCYJ20150401145529035
JCYJ20140417113430725 KQCX2014052015411502

E-mail gh.zhong@siat.ac.cn

-

   518055

-

 z 

-

-

-

TG 156 A

The Study on Phonon Characteristic and Electron-Phonon Coupling of 
Charged Graphene

ZHONG Guohua

( Center for Photovoltaic Solar Energy,  Shenzhen Institutes of Advanced Technology,  Chinese Academy of Sciences,  

Shenzhen 518055,  China ) 

Abstract

z

Keywords



                   

1 Introduction

attention[1-3]

acted as [4]. With 

[5,6].

[1,7-20]. 
Vg, it 

1013 cm 2

[1,7,8]

Vg.

Kohn anomalies[21,22]

[23]

[24]

[7-20,23,25-29]

2 Computational method

[30]

[31,32]

36 36 k

6 1 q
k



EF) 

to 0.06 e, 0.04 e, 0.02 e and 0.02 e, 0.04 e, 
0.06 e

e

9 1013 cm 2.

3 Results and discussion

constant (
[31]

0.06 e
0.06 e

1013 cm 2, 
0.1%.

K (K

EF

EF

EF

[1,7,8] 

[23].

mode at  k
1, 

[33-35] 1 [23], 
1

GGA[23,31]

1

[35]

 

0.06 0.04 0.02 0
Electron number variation: △n

0.02 0.04 0.06

Fr
eq

ue
nc

e 
(c

m
1 )

this work
Expt. [15]

Theo. [33]

Expt. [34]

Theo. [35]

1 610

1 600

1 590

1 580

1 570

1 560

1 550

Fig. 1 The shift of phonon frequency of LO/TO branches at 

-point with the variation of net charge 



                   

LO

TO

ZO

LA

TA

ZA

  (
cm

1 )

1 800

1 600

1 400

1 200

1 000

800

600

400

200

0

LO

TO

ZO

LA

TA

ZA

  (
cm

1 )

1 800

1 600

1 400

1 200

1 000

800

600

400

200

0

LO
TO

ZO

LA

TA

ZA

  (
cm

1 )

1 800

1 600

1 400

1 200

1 000

800

600

400

200

0

LO
TO

ZO

LA

TA

ZA

  (
cm

1 )

1 800

1 600

1 400

1 200

1 000

800

600

400

200

0

                                                              c  0.02 e                                                                                  d  0.06 e

ZA: z-a is acoustic    ZO: z-a is o tical    A: longitudinal acoustic    O: longitudinal o tical    TA: t ans e se acoustic    TO: t ans e se o tical 

Fig. 2 The phononic band structure for different charge concentrations
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 Fig. 3 The variation of electron-phonon coupling constant  
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