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Opening Ceremony 

Monday, March 3                   

15:00 Koji Nakamura,  

History of collaboration between  Institute of Technology Bandung and Kanazawa University 

15:10 Yujiro Hayashi,  President of Kanazawa University 

15:15 Djoko Santoso, Rector of Institute of Technology, Bandung 

 

15:20-15:30 Break 

15:30 Djoko Santoso, Rector of Institute of Technology, Bandung 

16:15 Akhmaloka, Dean of the Faculty of Science, Institute Technology Bandung 

17:00 End of opening ceremony 

------------- 

Part 1 Program 

Tuesday, March 4 

         Chair: Katsuyoshi Ohara 

9:00  Opening 

9:10  [4A1] Kenichi Kawagoe, On limits of the polynomial invariants of knots and links 

9:40  [4A2] Tatsuro Ito,  Algebraic combinatorics: a personal overview 

10:10 [4A3] Paul Terwilliger, Tridiagonal pairs and the quantum affine algebra $U_q(\widehat{sl}_2)$ 



 

10:40--10:50 Break 

Chair: Tatsuro Ito 

10:50 [4A4] Atsushi Kasue, Compactifications of infinite graphs and p-Dirichlet energy 

11:20 [4A5] Invited Talk 

      Edy T. Baskoro,  Ramsey Numbers, Edge-Magic Total Labelings and Secret Sharing Schemes 

12:00 End of morning session 

------------- 

Part 2 Program 

Tuesday, March 4 

          Chair: Masahide Sato 

14:00  [4P1] Invited Talk: 

       Mahasena Putra, Population Synthesis of Cataclysmic Variable Stars  

14:40  [4P2] Invited Talk: 

       Suprijadi,  Heat flow control system using intelligence algorithm 

15:20  end of session 

------------- 

Thursday, March 6 

          Chair: Tatsuki Oda 

 9:30 [6A1] Mineo Saito, Quantum Mechanical Simulation of Electronic Structures 

      of Defects in Carbon Materials 

10:00  [6A2] Fumiyuki Ishii, First-principles Simulation of Ferroelectrics 

10:30-10:40  Break 

 

          Chair: Masako Takasu 

10:40  [6A3] Koji Nakamura,  Long-term Dynamics of Insects Populations 



       under Different Climate Conditions in Indonesia 

11:20  [6A4] Christopher Yanto, Beetle (Coleoptera) Assemblages at Four Different  

       Habitats in Mount Tangkuban Parahu Area, West Java-Indonesia 

11:35  [6A5] Indah Trisnawati, Diversity and Structure of Above-ground Arthropod Assemblages 

       During the Restoration of Satoyama in Kanazawa, Japan 

11:50  [6A6] Ida Kinasih, Composition and Structure of Litter and Soil Macrofauna  

       Communities in Satoyama Region in Kanazawa, Japan 

12:05  [6A7] Ramadhani Eka Putra,  Changes of Local Pollination Ecology  

       during Restoration of Satoyama System 

12:20- Lunch Break 

 

Afternoon Session 

          Chair: Mineo Saito 

14:00  [6P1] Kazue Tazaki and Siti Khodijah Chaerun,  

Heavy oil spill accidents in Japan, Korea and Indonesia: International joint project between 
Kanazawa University and Bandung Institute Technology. 

14:40  [6P2] Invited Talk 

       Sukirno, The Research Road Map of Physics of Electronics and Materials, Research Group of ITB 

15:20-15:40 Break  

 

          Chair: Fumiyuki Ishii 

15:40  [6P3] Tatsuki Oda, 

       First-principles Molecular Dynamics Method with Noncollinear Magnetism 

16:10  [6P4] Akihiko Hosokawa,  Development of fully relativistic pseudopotentials and  

       application to the sixth-row elements of the periodic table 

16:25  [6P5] Masahito Tsujikawa, Electronic structures and magnetic anisotropies  



       of thin iron films on platinum surfaces 

16:40  End of Session 

----------------- 

Friday, March 7 

          Chair: Acep Purqon 

 9:30  [7A1] Masahide Sato, Instabilities of Steps on a Vicinal Face 

10:00  [7A2] Shinichi Miura, Chemical Processes in the Superfluid Helium 

10:30-10:50 Break 

 

          Chair: Shinichi Miura 

10:50 [7A3] Kiyoshi Nishikawa,  Reviews on the quantum control of molecular system 

11:20- [7A4] Acep Purqon,  Measuring Disordered degree in Shape Fluctuation of  

       Few Correlated Phospholipids 

11:35 [7A5] Noriyoshi Ohta, Brownian Dynamics Simulation of Polyimide Gel 

11:50- Lunch Break 

 

Afternoon session: 

           Chair Kiyoshi Nishikawa 

14:00  [7P1] Invited Talk 

       Muhamad A. Martoprawiro,  Ab initio Quantum Chemical Study of the Thermal Decomposition of 
Aromatic Substituted N-acylhydrazones and N-thioacylhydrazones 

14:40  [7P2] Kazunaka Endo, Spectral Simulation of Carbon Allotropes 

15:10  [7P3] Tomonori Ida,   Theoretical Auger spectra of molecule by two-electron propagator method 

15:40  End of session 

 



On limits of the polynomial invariants of knots and links

Kenichi Kawagoe

After Kashaev’s experimental confirmation [2], it seems that there is a connection with the colored Jones
polynomial for a knot K and certain geometric invariants of K. Let JN (L; q) be the colored Jones polynomials
of associated with the N -dimensional irreducible representation of the quantum group Uq(sl(2, C)). JN (L; q)
is normalized by 1 for a trivial knot. We set JN (K) = JN (K; exp

√
−1
N π). Then, for any hyperbolic knot K,

the following conjecture is suggested.

Conjecture 1 (Volume Conjecture).

lim
N→∞

| log JN (K)|
N

= vol(S3 \ K).

This equality is very mysterious because the left hand side only depends on the topological structure, but
the right hand side only depend on the hyperbolic structure. This conjecture is confirmed by some examples
[2] [3] [4].

In this talk, for the Figure-eight knot and the Whitehead link, we study the volume conjecture by the
HOMFLY polynomial [1] instead of the Jones polynomial. The HOMFLY polynomial H(K; a, q) is a two
variable extension of the Jones polynomial. We obtain the colored Jones polynomial from the HOMFLY
polynomial by JN (K; q) = H2,N (K; q2, q) = H(K; q2, q). (The original definition of the Jones polynomial
corresponds to N = 2.) For the Figure-eight knot 41, we rigously obtain the following theorem.

Theorem 2.

0 ≤ lim
N→∞

| log HM,N (41)|
N

≤ 2
π

∫ 5
6 π

1
6 π

log 2 sin x dx.

For the Whitehead link, we observe similar asympotic behavior in the case of the Figure-eight knot.
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[1] P. Freyd, D. Yetter, J. Hoste, W. B. R. Lickorish, K. Millett and A. Ocneanu, A new polynomial
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Algebraic combinatorics:
a personal overview

Tatsuro Ito

Abstract

I will give a personal overview of algebraic combinatorics. Alge-
braic combinatorics is a relatively young area, which took its present
form in the middle of the 1970’s during the efforts culminating in the
complete classification of finite simple groups. Algebraic combina-
torics is often called ‘group theory without groups’, accommodating a
wider range of mathematical symmetries. Lately, this area has been
developing rapidly, interacting with many other branches of mathe-
matics such as low dimensional topology, mathematical physics, lat-
tices, modular forms, operator algebras and random walks.
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Tridiagonal pairs and the quantum
affine algebra Uq(ŝl2)

Tatsuro Ito and Paul Terwilliger

Abstract

Let K denote a field, and let V denote a vector space over K with
finite positive dimension. We consider a pair of linear transformations
A : V → V and B : V → V which satisfy the following two conditions:

1. There exists a basis for V with respect to which the matrix repre-
senting A is irreducible tridiagonal and the matrix representing
B is diagonal.

2. There exists a basis for V with respect to which the matrix repre-
senting A is diagonal and the matrix representing B is irreducible
tridiagonal.

We call such a pair a Leonard pair on V . In this talk we discuss a mild
generalization of a Leonard pair known as a tridiagonal pair. Tridiago-
nal pairs arise naturally in the theory of Q-polynomial distance-regular
graphs. We show how certain tridiagonal pairs give modules for the
quantum affine algebra Uq(ŝl2).
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Compactifications of infinite graphs and p-Dirichlet energy

Atsushi KASUE
Department of Mathematics, Kanazawa University

In this talk, we consider a connected, locally finite graph G = (V, E) with vertex set V
and edge set E, and discuss some geometric and potential theoretic properties of the graph.

When a positive function r on E is given, we are able to define a distance dr on V by
assigning a pair of points x, y ∈ V the infimum of the length of curves joining them, where
each edge e ∈ E is of length r(e). For the case: r = 1, the distance is called the graph
distance of G.

There are a variety of compactifications of G. In fact, let Φ be a family of bounded
functions on V , then there exists a (up to canonical homeomorphism) compact Hausdorff
space CΦ(G) with the following properties: (1) V is embedded in CΦ(G) as an open and dense
subset; (2) every function of Φ extends to a continuous function on CΦ(G); (3) the extended
functions separate the points of the boundary ∂CΦ(G) = CΦ(G)\V . We remark that if Φ ⊂ Ψ,
then tehre is a canonical continuous map of CΨ(G) onto CΦ(G)

We are interested in families as follows: (i) the space E(G) of bounded functions on V
that are locally constant outside a compact subset of V (the compactification is called the
end compactification of G, denoted by CE(G)); (ii) the space BL(G, r) of bounded Lipschitz
functions with respect to the distance dr; (iii) the p-Dirichlet space of G, L1,p(G), consisting
of functions on V with finite p-energy, where an exponent p ∈ (1,+∞). The closure of
the subspace of finitely supported functions in L1,p(G) will be denoted by L1,p

0 (G). The
compactification associated with L1,p(G) is called the p-Royden compactification of G and
denoted by <p(G). There is an important part of the Royden p-boundary ∂<p(G) \V , called
the p-harmonic boundary, which is defined by ∆p(G) = {x ∈ ∂<p(G) | f(x) = 0, ∀f ∈
L1,p

0 (G)}. We note that E(G) ⊂ L1,p(G) for any p, and BL(G, r) ⊂ L1,p(G) if r is p-summable
( i.e.,

∑
e∈E r(e)p < +∞).

Given p ∈ (1,+∞) and a subfamily Φ of L1,p(G), the identity map i of V extends to
a surjective continuous map I : ∂<p(G) → ∂CΦ(G). Suppose the p-harmonic boundary is
not empty, that is, G is not p-parabolic. Then we can show that the Dirichlet problem for
p-Laplacian is solvable on ∆p(G, Φ) = I(∆p(G)), namely, for any continuous function u on
∆p(G, Φ), there exists a unique p-harmonic function H on V such that limx∈V→ξ H(x) = u(ξ)
for any ξ ∈ ∆p(G, Φ).

We remark that if G satisfies the strong isoperimetric inequality, then G is not p-parabolic
and ∂<p(G) = ∆p(G) for all p ∈ (1,+∞), so that in this case, the Dirichlet problem is solvable
on the boundary ∂CΦ(G); but it may occur that ∂CΦ(G) consists of a single point, even though
∆p(G) is nontrivial.
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Ramsey Numbers, Edge-Magic Total Labelings and Secret
Sharing Schemes

Edy Tri Baskoro

Combinatorial Mathematics Research Group
Faculty of Mathematics and Natural Sciences

Institut Teknologi Bandung (ITB)
Jalan Ganesa 10 Bandung 40132 Indonesia

Email: ebaskoro@math.itb.ac.id

Ramsey theory was initially studied in the context of the problem of finding a reg-
ular procedure to determine the consistency of any given logical formula (1928).
The theory became famous after Paul Erdös and George Szekeres (1935) applied
it in graph theory. The idea behind Ramsey number is basically as follows. For
graphs G and H, the notation of F → (G,H) denotes that in any 2-coloring on
the edges of graph F there exists a mono-color G or H in F . A (graph) Ramsey
number R(G,H) is min{n|Kn → (G,H)}. Let R(G,H) := {F |F → (G,H) and
F\e 6→ (G,H) for any edge e}. The graph F ∈ R(G,H) is called a Ramsey
(G,H)-minimal graph. The determination of Ramsey numbers R(G,H) has been
studied for various combinations of graphs G and H. However, there is no general
formula of R(G,H) for all G and H. In fact, the value of R(G,H) depends heavily
on the structures of G and H.

In this talk, we shall discuss the recent progress on the Ramsey numbers of wheels
versus other graphs, as well as their disjoint unions. We are also interested in
characterizing and enumerating all Ramsey-minimal graphs in R(G,H) for sim-
ple graphs G and H.

An edge-magic total labeling on graph G(V, E) with p vertices and q edges is
a bijection λ : V (G) ∪ E(G) → {1, 2, · · · , p + q} so that there exists integer k
satisfying

λ(x) + λ(xy) + λ(y) = k,

for each edge xy. The notion of edge-magic total labeling was firstly introduced by
Sedláček (1963), and formulated by Kotzig and Rosa (1970). Deciding whether
a given graph possesses an edge-magic total labeling or not is an NP-complete
problem. Therefore, the study of determining this property for a particular class
of graphs cannot be avoided.

In this talk, we investigate such labeling applied to some classes of graphs. We
also investigate the critical sets of edge-magic labelings on some particular graphs,
especially star, and the application on secret sharing scheme.

Acknowledgement
This research was partially done under the support of the Riset Internasional ITB
year 2008.
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Diversity and Structure of Above-ground Arthropod Assemblages 

During the Restoration of Satoyama in Kanazawa, Japan 

 

Indah Trisnawati 
1)

, Koji Nakamura 
2)

 

1) Laboratory of Ecology, Graduate School of Science and Technology, Kanazawa  

University, Kakuma, Kanazawa, 920-1192, Japan. E-mail: indah@stu.kanazawa-u.ac.jp 

2)  Division of Biodiversity, Institute of Nature and Environmental Technology, 

Kanazawa University, Kanazawa, 920-1192, Japan. 

 

In Japan, much attention has recently been paid to the importance of “satoyama”, the 

traditional rural landscapes, in biodiversity conservation. Since 1960s' many satoyama areas 

in Japan have been destroyed and/or abandoned and left unmanaged resulting in the loss of 

biodiversity [1]. In the satoyama area surrounding Kanazawa University, many studies have 

been done on biodiversity, especially insects, and ecological relationships between organisms 

such as pollination and seed dispersal [2]. Above-ground insects are prevalent in all habitats 

and variable in ecological guilds, which make them good indicators for quantitative 

biodiversity evaluation, showing habitat quality [3]. 

In this study, we analyzed the arthropod samples at higher taxonomic level as a 

surrogate for biodiversity at the lower taxonomic level (species level). We adopted higher 

taxonomic level assessment as a rapid procedure to evaluate habitat heterogeneity in satoyama. 

Above-ground arthropods were collected monthly using window traps from June to 

November in 2005 and 2006 from ground and upper (5-15m) levels at nine sampling sites in 

the satoyama area in Kakuma Campus of Kanazawa University, Kanazawa. Out of nine, five 

sites were in forested areas, while four were in restored areas in a small cultivated valley. 

We found that Diptera was the predominant order at upper and ground levels, while 

other dominant “flying” orders dominated the Window trap samples. Multivariate analysis of 

faunal composition at order level allowed the distinction of different habitat groups at 

different levels (strata), and distinguishes the orders into “cultivated valley” and 

“non-wetland/forest” orders. The “forest” orders were more aggregated compactly among the 

sites than the “cultivated valley” orders. Low similarity among sites in cultivated valley was 

detected between years at ground level. Management practices in cultivated valley may be 

contributed to the changes and preference of some orders in the particular sites. 

 

References 

[1] Kato, M .2001. Global Environ. Res. 5: 2 (2001) 135-149. 
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Composition and Structure of Litter and Soil Macrofauna Communities 

in  Satoyama Region in Kanazawa, Japan 

 

Ida Kinasih
1
, Koji Nakamura

2
 

1
Graduate School of Natural Science and Technology, Kanazawa University, Kanazawa 

920-1192, Ishikawa, Japan 
2
Institute of Nature and Environmental Technology, Kanazawa University, Kanazawa 

920-1192, Ishikawa, Japan 

 

The Satoyama system has been proposed as the future Japan Landscape 

Management that encourages the harmonic interaction between human and its 

environment. This system with its mosaic habitat is believed to be able to conserving 

the biodiversity in the term of species richness and ecological processes. 

Within a heterogeneous land-use system, like Satoyama, the different plant species and 

soil management may lead to different living condition to litter and soil fauna. This 

fauna are important to many ecosystem processes, such as decomposition, nutrient 

cycling, and maintaining biological, chemical, and physical character of the soil 

ecosystem [1,2]. 

We surveyed the soil macrofauna species composition on a Satoyama Region in 

Kitadan Valley and Kakuma Forest (South East of Kanazawa City, Ishikawa, Japan). 

The Kakuma Forest mainly consisted of deciduous broad leaved trees which were 

predominated by two oak species, Quercus serrata and Q. variabilis and patches of 

plantations of Japanese cedar (sugi) Cryptomeria japonica and moso bamboo 

Phyllostachys sp. Terraced paddies in Kitadan, a small valley (0.5 ha) have been 

restored gradually by local volunteers for nature education and biodiversity research 

since 2002. 

Arthropod was the most abundance macrofauna, with Formicidae as major taxa, 

found in study site. All sampling site that represented the habitat mosaics in Satoyama 

system showed no differences on total number of soil and litter fauna among them. 

However, some taxas showed preference to certain habitat type and can be divided into 

several distinctive groups with specific environmental condition. 

From all four physical factors observed, only soil temperature had the influence to 

soil and litter macrofauna. Even thought not strongly effect the distribution and 

composition of soil and litter macrofauna, amount litter and humidity provide a limiting 

factor for Isopoda and Tubificida. On the other hand traditional paddy cultivation might 

provide benefit for some important soil decomposer like earthworm. 

 

References 
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Changes of Local Pollination Ecology during Restoration of Satoyama System  

 

Ramadhani Eka Putra
1
 and Koji Nakamura

1,2
 

1 
Laboratory of Ecology, Graduate School of Natural Science and Technology, Kanazawa 

University, Kakuma, Kanazawa 920-1192, Japan. 
2 

Institut of Nature and Environment Technology Kanazawa University, Kakuma, Kanazawa 920-

1192, Japan. 
 

 

Human have changed almost all earth landscape for fulfilling their need in natural resources. 

Increase in the human needs accelerate the rate of change by great amount which caused problems 

with environment and all the life systems in it. Realizing this condition, recently the effort to 

restore the degraded environment has been attracted more attention worldwide. Among all the 

methods to restore previous condition is using the traditional landscape management. 

 Before the industrialization of agriculture, Japan had developed a unique landscape management 

called Satoyama. Satoyama itself is a buffer zone between the wild forests and the settled 

communities. This established an area where people lived in intimate contact with nature. In this 

system bamboo forests, secondary forests, and small patches of grassland created an integrated 

landscape with plantations, irrigated ponds, irrigation channels, and agriculture area [1]. The 

environmental patchiness of this system provide many beneficial functions not only for human but 

also to plants and animals inside it as have been investigated by some groups [2,3]. 

 The benefit of this system not only to plants and animals inside it but also the life system that 

produced by the interaction of both. In order to assess the benefit and progress of restoration, we 

used pollination system as our study subject. Pollination by animals is ubiquitous in terrestrial 

habitat involving about 67% of flowering plant species and involving a high diversity of insect 

species. Thus, this type of plant-animal relationship may also act as a good bio-indicator for the 

successful of habitat management as suggested by other groups who work on other restoration 

project [4]. The study was conducted in small valley inside of Kanazawa University Satoyama 

system, called Kitadan Valley, which a 30-years old abandoned Satoyama paddy field. The 

restoration work was started at 2003 by reinstate the traditional paddy cultivation 

 In this talk, we present our result on the investigation of pollination system during our four years 

study. We discuss the seasonal changes of abundance and richness in flower visiting insects and its 

visited flower species during restoration. From the data of richness and abundance of flower 

visiting insects we discuss the diversity and evenness of each insect orders in relation to the 

stability of community. Finally, we discuss the changes of flower preference and its relation with 

the changes in abundance of some dominant flower visiting insects. 
 

References 
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Heavy oil spill accidents in Japan, Korea and Indonesia: 

International joint project between Kanazawa University  

and Bandung Institute Technology 

Kazue Tazaki  

Graduate School of Natural Science and Technology, Kanazawa University, Kanazawa, Japan 

and Siti Khodijah Chaerun 

School of Life Sciences and Technology, Research Division of Microbiology,  

Bandung Institute of Technology, Indonesia 

     The oil spill accident occurred when a Hong Kong-registered supertanker (Hebei Spirit) was 
rammed by a South Korean-owned barge that came unmoored from its tugboat in rough seas about 10 
km off Mallipo Beach at Taean Peninsula, South Korea. The 3 kinds of oil spill accidents started at 
7:00 on December 7th, 2007, when a tanker collided with a barge, and blackened once-scenic beach 
along South Korea’s western coast, about 150km, southwest of Seoul. A total of 12,547 kl of both 
heavy oil and crude oil gushed into the ocean, more than twice as much as in South Korea’s previous 
worst spill, in 1995. Local residents worked with about 8,800 peoples of volunteers, civil servants, 
police officers and military personnel, were engaged in the effort to clear away oil on the region’s 
shores. The seafood, oyster farms and tourism industries in the Taean region have been devastated. Oil 
blanketed the sand of Mallipo Beach and the rocks of Euhang Beach at Taean Peninsula, South Korea, 
were studied on January 5-6th 2008, just after one month of the accident. Residents wore overalls, used 
shovels, buckets, adsorption mats, tatters, oil fences, hand-made adsorption roller, heated water at 50-
70 � washing bath, and high-pressured nozzle to clean up the oil muck. The purification of oil on the 
sand beach was made so quickly within one month in sandy Mallipo Beach, whereas abundant oil 
drops between rocks with oil slick on the seawater surface on the rocky beach in Euhang Beach still 
remain. The oil-contaminated hazard map by Marine Environmental Risk Assessment Research 
Division, Korea Ocean Research and Development Institute, Korea, reported on December 18-19th, 
2007. In this study, on-site surveys for checking and observing the oiling condition have started on 
January 5-6th 2008 one month after the spill at Mallipo Beach and Euhang Beach. Compared with 
common natural seawater (pH 8.2-8.3; EC 37.5-45.5 mS/cm) of the Sea of Japan (East Sea), the values 
of pH and EC in two places indicated that the bioremediation process of oil took place under neutral 
conditions (pH 7.2-7.4; EC 26.1-43.9 mS/cm). The analytical data of volatile aromatic hydrocarbon 
concentrations for 0.5 ?/min at two beaches indicated that the concentration of toluene is quite higher in 
the atmosphere than that of C typed heavy oil from the Nakhodka tanker in January 1997 in Japan. 
Because the origin of oils is different between crude oil and heavy oil.  The both of oils in Korea and 
Japan accidents contain high S element associated with Si characteristics.we must find new defensive 
measure systems which are safe, low cost, easy, and sustainable by using local natural materials, such 
as soils and clays.  
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The Research Road Map of Physics of Electronics and Materials, Research Group of ITB 

Sukirno 

The Physics of Electronics and Materials 

 

 

Abstract 

The  research  Road Map  of  Physics  of  Electronics  and Materials  consists  of  Functional Materials  and 
Functional Devices.  The  first  is  divided  into  amorphous materials,  µ/poly/single  crystalline materials, 
nano‐materials  (included  nano‐particle  and  nano‐catalyst),  higk  K  materials,  III‐V  compound 
semiconductors, Diluted Magnetic Semiconductor as well as oxide and superconductor materials. The 
second  is  divided  into  the  following:  Amorphous  Solar  Cell,  Sensor  and  Photodetector,  FET, 
MOSFET/HEMT/TFT, TEFLED/Laser Diode, Fuel Cells and Single Electron Devices.  

In our Research Group, we have at least 4 (four) reactor systems i.e: PECVD (Plasma Enhanced Chemical 
Vapor Deposition), MOCVD  (Metal‐Organic CVD), PVD  (Physical Vapor Deposition which  includes PLAD 
(Pulse Laser Assisted Deposition) and Un‐balanced Magnetron Sputtering System) as well as Photo‐CVD. 

In  term of  theoretical and  simulation aspects, we also  conduct  the  research on electronic  scattering, 
distribution  of  electronic  and  hole  carriers  for  carbon  materials,  mechanism  of  tunneling  current, 
simulation  of  electronic  and  opto‐electronic  devices  as  well  as  simulation  for  mechanism  of  fluid 
dynamics in the reactor chambers. 

In this presentation, we will present the current topics of our group on calculation and simulation results 
on mechanism of fluid dynamics in the reactor chambers and also on electronic scattering, distribution 
of  electronic  and  hole  carriers  for  carbon materials, mechanism  of  tunneling  current,  simulation  of 
electronic and opto‐electronic devices. 
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