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(a)   n-type (b)  p-type

(c) Graphene at 200Hz
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Zfghbi egj ki�lgmnik opqpre�fik stfkltkfk� c pbmrlqd
umqvbd uqpbfwi� � cigxiqd w�e�xiqd stgy�mni�std� Ulrs
zfghbik� qtfregir{ ebtqoqe ]geebfsg� ykmq p�oiqpmbiq oq
zfghbik �c cgstqskpgii|e �eukmnsiqzq mgcbfiqzq igurmbi1
i|� }qsm�o~kpgmrs| cfgclr zfghbik k przm|o� uqfq�lk �
ygzgtq�gfqpq� stfkltkfr� Xrlqigiq fbitzbiqstfkltkfir{
gigm�c zfghbik om| cJ|skpgii| ig|piqst� ymr~inqzq uqf|o1
lk � prcigxbii| xrsmg �gf�p� Sfrfqog ymr~inqzq uqf|o1
lk cig{obig ebtqoger orhfgl��� bmbltfqi�p � ufqsp�xkd1
xq� bmbltfqiiq� e�lfqslqu��� Mgmb~i�stn lqbh���jitg Mbj1
yblg p�o tbeubfgtkfr sp�oxrtn ufq ce�ik truk iqs��p c �1
ig �1tru� uqxrigdxr c 7( Æ�� Xrpxbiq cgmb~i�stn ��j� ce�1
ir p�o xgstqtr� igufkzr � tbeubfgtkfr� Xr|pmbi� qs�rm|���
cgmb~iqst� lqbh���jitg Mbjyblg p�o tqpvrir p�ouqp�ogdtn
bhbltk fqce�fiqzq lpgitkpgii| p �gfgw zfghbik� Xre�f|1

iq � fqcfgwqpgiq tgl� tfgisuqfti� pmgstrpqst� zfghbik� |l
�prol�stn� fkwmrp�stn � bmbltfrxig ufqp�oi�stn�
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Zfghbi qymgogbt kirlgmniq{ opkebfiq{ stfkltkfq{� yqmn1
�q{ umqvgond uqpbfwiqstr r cigxrtbmniq{ wrerxbslq{
stgyrmniqstnd� Ulrsn zfghbig� uqmkxbiig| ebtqoqe ]ge1
ebfsg� y�mg pqsstgiqpmbig oq zfghbig s ufrebibirbe
reukmnsiqzq mgcbfiqzq igu�mbir|� Rssmboqpgmrsn qyfgc1
�� zfghbig p prob uqfq�lg r eiqzqsmq{iq{ stfkltkf��
X�uqmibi fbitzbiqstfkltkfi�{ gigmrc zfghbig om| p�|1
sibir| igmrxr| ymr~ibzq uqf|olg r qufbobmbir| xrsmg
smqbp� Sfrfqog ymr~ibzq uqf|olg ig{obig ebtqoger or1
hfgl�rr �mbltfqiqp r ufqspbxrpgdvb{ �mbltfqiiq{ er1
lfqslqurr� Mgprsreqstn lq�hhr�rbitg Mbbyblg qt tbeub1
fgtkf� sprobtbmnstpkbt q sebib trug iqsrtbmb{ s �1 ig �1
tru� igxrig| s 7( Æ�� Rckxbig cgprsreqstn �tq{ sebi� qt
xgstqt�� iguf|~bir| r tbeubfgtkf�� Uyigfk~bii�b qs�r1
mm|�rr cgprsreqstr lq�hhr�rbitg Mbbyblg qt tqmvri� sq1
qtpbtstpkdt �hhbltk fgcebfiqzq lpgitqpgir| p smq|w zfg1
hbig� Rcebfbi� r fgssxrtgi� tglrb tfgisuqfti�b spq{1
stpg zfghbig� lgl slqfqstn� uqopr~iqstn r �mbltfrxbslg|
ufqpqoreqstn�
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