
 
                                       Defects induced magnetism in turbostratic Graphene  

 
                                                 Rajesh Mandal, Satishchandra B Ogale* 

 
Department of Physics, Indian Institute of Science Education and Research,Pune,India-411008 

rajesh.mandal@students.iiserpune.ac.in 
 

Abstract : 
We have studied purely defects induced magnetism in turbostratic Graphene samples prepared with 

different physical conditions for inducing defects. Normal carbon is fully diamagnetic in nature and the 

unusual magnetic properties the samples has shown are not    due to any kind of chemical impurities. 

The mechanism that can explain this intrinsic magnetism is defects. The main responsible defects are 

point defects, edge defects and line defects. The underlying  physics is not simple. People have used 

density functional theory, nearest neighbor classical 1D Heisenberg Model, Mean- field Hubbard Model 

to predict this unusual magnetism. Experimentally people also detected the paramagnetic and 

ferromagnetic signals in different defects induced semi graphitic carbon samples. Here we have 

detected  antiferromagnetic type transitions above liquid nitrogen temperature. The diamagnetic sample 

in room temperature gradually becomes paramagnetic with two magnetic transitions while decreasing 

temperature up to liquid helium temperature.                                                                         

References: 

1. Ji-Chang Ren, Zejun Ding, Rui-Qin Zhang, and Michel A. Van Hove. PHYSICAL REVIEW B 91, 
045425 (2015) 

2. J. J. Palacios and J. Fernández-Rossier. PHYSICAL REVIEW B 77, 195428 (2008) 
3. Oleg V. Yazyev. PRL 100, 047209 (2008) 
4. M. Sepioni, R. R. Nair, S. Rablen, J. Narayanan, F. Tuna, R. Winpenny, A. K. Geim, and I.V. 

Grigorieva. PRL 105, 207205 (2010) 
5. R.R.Nair, M.Sepioni, I-Ling Tsai,etc. 10.1038/NPHYS2183(2012) 
6. R.R.Nair, I-Ling Tsai M.Sepioni, ,etc.10.1038/ncomms3010(2013) 
7. Sudipta Dutta &Katsunori Wakabayashi.10.1038/srep11744(2015)  

  
 Figures: 

  

15 20 25 30 35 40 45 50 55 60

-400

-200

0

200

400

600

800

1000

In
te

n
s
it
y

Angle(2)

C-Normal

C-400(air)

C-4-15(argon)

C-1500(argon)

[002] Plane

[100] Plane

PXRD of Carbon Samples

-80.0k -60.0k -40.0k -20.0k 0.0 20.0k 40.0k 60.0k 80.0k

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

M
(e

m
u

)

H(Oe)

C-Normal

C-400(air)-1500(argon)

Magnetization Vs Applied Magnetic Field(T=10K) 

0 50 100 150 200 250 300

-0.0001

0.0000

0.0001

0.0002

0.0003

0.0004

0.0005

0.0006

0.0007

 C-400(air)-1500(argon)

 C-Normal

M
(e

m
u

)

Tempreture

93.3K

108.4K

27.7K

ZFC Curve for two Samples

0 50 100 150 200 250 300

0.0000

0.0004

0.0008

0.0012

0.0016

 C-400(air)-1500(argon)

 C-NormalM
(e

m
u
)

Temperature

77.3K

86.3K

32.5K

FC Curve for two Saples

1000 1250 1500 1750 2000 2250 2500 2750 3000

0

500

1000

1500

2000

2500

3000

3500

4000

In
te

n
s
it
y

Raman Shift

C-Normal

C-400(air)

C-4-15(argon)

C-1500(argon)

D-band

G-band

2d-band

Raman Data

-80.0k -60.0k -40.0k -20.0k 0.0 20.0k 40.0k 60.0k 80.0k

-0.004

-0.002

0.000

0.002

0.004

M
(e

m
u

)

H(Oe)

C-Normal

C-400(air)-1500(argon)

Magnetization Vs Applied Magnetic Field(300K)

mailto:Contact@E-mail

