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Graphene Nanopillars: Preliminary Theoretical Calculation Studies of
their Structures and Electronic Properties
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Abstract

We have studied the graphene nanopillar materials which have been arisen from a connecting
graphene sheet and carbon nanotubes by using theoretical calculations. It was found that the structures
of graphene nanopillars were depending on the size of a diameter of carbon nanotubes at its boundaries
and also look sophisticated. Seamlessly joints straight structures of graphene nanopillar had numbers
of heptagon ring matched an increasing of the chiral indices of carbon nanotubes. While tilted
structures does not change the numbers of heptagon rings. The stability of graphene nanopillars
which calculated via the formation energy has been found to be both exothermic and endothermic
processes. For the properties of electronic HOMO and LUMO states, it depends on the shapes of
interface between graphene and carbon nanotubes. The energy gap state of all structures shows
behavior of semi-metallic which is the underestimation in electronic properties results of the density
functional tight binding method.
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(b) OE-Gnp (7, 0)

(f) OE-Gnp_(5,5)

(g) OE-Gnp_(6,6) (h) OE-Gnp (7,7)
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(n,0) %39 “OE-Gnp_(n,0)” dlo n = 6,7,89 way (e) - (h) Wulasasa Graphene Nanopillars 983n317u
wagvieulum$uauLUY Armchair (n,n) w38 “OE-Gnp_(n,n)” 1o n =4,5,6,7



MITANSTUNING GV NTeu AsuLlLRaa™
S o o o = 189 - v Y e
YN 17 atun 3 atuiivey #iNa wauia wavousny gaaLIY

PNNUUTFRANINTIRAVIF W InendevinBa aTan 24 Uszand 2557

(d) OE-Gnp_(4.,4) (e) OE-Gnp (5,5) (f) OE-Gnp (7.,7)
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2. wauN1snagy (Formation energy: AH)
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Nanopillars seesiensdirionsa (Model-A) 1A53a513 OE-Gnp_(7,0) waz OE-Gnp_(8,0) (nwii 2b wa 2¢) i
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Faduuuugamudou (Endothermic Process) waztaueninazanunsanogulifiosedendsnuanuiouan
meuenviiedunadersntislunsnesy Sudululdienaszifslasiainsdsnadululsonninlassain
OE-Gnp _(6,0) @z OE-Gnp_(9,0) ("W 2a ua 2d) ?jqﬁﬁwwﬁmumidagﬂlﬂu -59.65 kcal-mol-1/C atom
WAz -865.431 kcal-mol™l/C atom Faduwuupenudeu (Exothermic Process) Tngits OE-Gnp_(6,0) wae
OE-Gnp_(9,0) Wulassaisfiunaznesdldiedesanillonianesuldiedlnglifesedendsnuanameuon
uazd11su Graphene Nanopillars seumansiivionseluulAsasa OE-Gnp (4,4), OE-Gnp (5,5),
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OE-Gnp_(8,0), OE-Gnp_(9,0) (n#il 3a, 3b uaw 3c), OF-Gnp (5,5) waz OE-Gnp (7,7) (1wl 3e uaz 3
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3. Inssa¥n9@eBianAsau (Electronic Structures)

HaNIRWIMINamansaauduves DFTB Wulufanmil 5 uaz 6 vlvimsudauuansisves
A0UENAIU (Energy state) vatlassaiiadedidnnseussiumensuvadlassadne Graphene Nanopillas i
fuunvesiounluasueuanseiutansdvienswuazrodes aausndrulasadraddidnnsouves
Tnseade Graphene Nanopillas fiilvuavesvieuiluaiueuiiumnsnsfuiaesnsd wuidsesutuaniue
W& HOMO (ﬁ;ﬂ?im?iam,l,asl,é’uﬂmw%ﬁwL'Eu) wazAsRUTudaLENg 1Y LUMO (gnanauuazidunsm
duna) vemnlassasnsaeliateundneue Tnesziutuanurndaaiu LUMO YaNlATIas19dAININND
wiauEnIuy HOMO uawen Fermi Energy (amammaamuawaunmﬂam) aaﬂummaammmaivmw
syutuanuendsen HOMO waz LUMO dersesiutuanuzndsain HOMO, LUMO wae Fermi Energy
odusazlasiassaziaana1eiu uanaanlasias1e Graphene Nanopillas fiarsanvioulunsueuiia
Funsau Hansaivenswarvieidssdwmalildsessetilunsenusolasad ad B idnasouvesseiutuaniug
W31 HOMO wa LUMO aehsfituevdniny uenaininsaddlaseadne Graphene Nanopillas lunséivionss
LLa“ﬁaLgﬂﬂﬁTjﬂLﬁﬂmﬂU%L?ﬂAiaaﬁiaﬁiﬂLLUUﬁﬁi’Nﬁu IgasanansenuseauURdBidnaseudailiaiunse
LﬂaauLLUaaameﬁmaLaﬂmauimmﬂmmmmaﬁmuﬂmﬂLLU“umiﬂasﬂmaaiaamaimwﬂu TAgAINEI9U
ﬁmu”‘wu (Ground state energy) 9041A53@579 Graphene Nanopillars LLmaWIﬂi\iaiN’«J‘“;Jml,mﬂmﬂﬂuaaﬂl‘d

dmuan1uzYININaNIU (Energy gap state) GNGERGERN, Graphene Nanopillas fifvunaves
vewlupivouiiumnssiuinsdivionss (Model A) uaznsdiveides (Model B) wuiilasiadns Graphene
Nanopillars ynlassansiivosinmdanuiiarunsauenléin Graphene Nanopillars nlassa¥isinae
Uszngaddu semi-metallic fadunasnanugnifeauiugwesnsfuiasyds DFTB dmaugniedy
nanslassaiaddidnaseufireudnedi (Underestimate) Tnefilassasna OE-Gnp (7,0) nsdivionsafianie
ﬂuaqsziaqiwwﬁmw,l,ﬂuﬁqmﬁa ~0.104 eV lurazilasade OE-Gnp_(5,5) n3tivialdsailan1uzve9909319
wé’dmmmummﬁqm ~0.148 eV @3naaluiitladinlaseadng OE-Gnp_(7,0) AsnanaenvazUszngddndu
semi-metallic lfuniign uazAIAn1ULY993I19ME1UYEY Graphene Nanopillars uiaglassai1saziian
upananaiulUmUaNYUEIRNILIBITOERAE

#5UNan15AY

TA39a519 Graphene Nanopillars fifauinvasviewtluasueuiuansnafunuinlaseeada OEGnp (nn)
dle n =4, 5,6, 7 uarlassadne OE-Gnp (n,0) wle n = 6,7,8,9 nadiviensafifuuadamden o Ushusos
AowUsiumurdui Chiral n vosieulumsueuiiuasuly Tnslassasns OE-Gnp_(n,n) sxihaudavasuses
fhaduivimnwdeuuaslassadns OE-Gnp_(n,0) fhadawmdsuGewhdnintu nan1sAnwndsnunsiesy
(AH) 493 Graphene Nanopillars ﬁﬁmmmviauﬂumﬁ‘uammﬂ@mﬁ’uﬁaa?%'namam%mauﬁmwu DFTB wu
mmwawmmsmaiﬂmaq Graphene Nanopillars nsalvionsivedlaseasng OF- -Gnp_(n,0) dlon=6uay 9
way OE-Gnp_(n,n) e n = 4, 5, 6, 7 Wuuuumeeadou Tuvueilasiaiensdviodoufeuynlaseaiing
Duuvugaanudeu sniiulasasne OE-Gnp_(4,4) Juuwuumennuiou SunanehdnsasvesiouTumsuay
frehfuusiunsitulunsdviensauazvieBesdinasiorndansnesy
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NamiﬂﬂwﬂmaaﬁwLsuaat,aﬂmauﬁum Graphene Nanoplllars wmmwauﬂumwawLLmﬂmNﬂu
Tnsivensasvieies nuhAssiutugauEndusidnaseu HOMO wag LUMO muaaﬂusmmwaa
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F09319NE9974 (Energy gap) vasvnlasiadadnginssuddianasouduuuu semi-metallic Inalaseasna
OE-Gnp_(7,0) ﬁamuwuaq*izim’iNwé“nmul,muﬁam (~0.104 eV) n3divienss Tuvaigiilaseads OE-Gnp (5,5)
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Lua&muaﬂwiuiﬂiﬂaiﬂd Graphene Nanopillars
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