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COPYRIGHT of the program codes
Copyright(C) 2002-2010 Hisashi Kondo, Naoki Watanabe

It is understood by the authors that the Institute of Industrial Science (IIS), the University of Tokyo, distributes this
program as " CISS Free Software” with users’ agreement with the terms and conditions written in the file, LICENSE.pdf
or LICENSE_J.pdf (in Japanese).

HISTORY

This set of the computer programs ”ASCOT” had been developed by Hisashi Kondo since 2002 as a part of the
national project ”Frontier Simulation Software for Industrial Science (FSIS)” that is supported by the IT program of
the Ministry of Education, Culture, Sports, Science and Technology (MEXT) of Japan. Since 2005, this program set
has been developed further by Hisashi Kondo and Naoki Watanabe as a part of the national project ”Revolutionary
Simulation Software (RSS21)” that is supported by the next-generation IT program of MEXT of Japan. Since 2008,
this program set has been developed further by Hisashi Kondo and Naoki Watanabe as a part of the national project
”Research and Development of Innovative Simulation Software (RISS)” that is supported by the next-generation IT
program of MEXT of Japan. The manual was written by Hisashi Kondo. The activity of ”Quantum Function Analysis,
Nano Device Simulator”, RISS, is supervised by Takahisa Ohno.

CONTACT ADDRESS

Center for Research on Innovative Simulation Software (CISS)
Institute of Industrial Science (IIS), University of Tokyo

4-6-1 Komaba, Meguro-ku, Tokyo 153-8505, Japan

FAX +81-(0)3-5452-6662

E-mail software@Qciss.iis.u-tokyo.ac.jp

URL http://www.ciss.iis.u-tokyo.ac.jp

* When distributing CISS Software duplications, the user must attach the full text in this file.
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m License to Use CISS Free Software for noncommercial purposes
Terms and Conditions of the CISS Free Software License

The Center for Research on Innovative Simulation Software (CISS) at the Institute of Industrial Science, the University
of Tokyo gives explicit permission for anyone to use any or all of the free software that is maintained and made publicly
available at the CISS site free of charge, subject to the terms and conditions detailed below.

1. Definition of CISS Free Software

CISS Free Software is any software explicitly marked ”CISS Free Software” in CISS project source programs, object
programs, specifications, design specifications, data, implementation results, and instruction manuals.

2. Extent of Free Use

Users may use CISS Free Software free of charge to run their own data, and use any results obtained for their own
personal use. Users also have the rights to copy, to modify, and to redistribute the CISS Free Software.

3. Rules for Modification and Distribution

If the user creates a modified version of CISS Free Software by modifying the software itself, by incorporating it into
other software, or any other means; then copies and/or distributes the software, the user must retain the words ” CISS
free software” in the name of the modified version (e.g., if the CISS free software is named ProteinDF, the new software
is named _______/ProteinDF.); however, this shall not apply if the user concludes separately a contract for the purpose of
profit-making business. And also the user displays a copyright notice in the modified version.

The ”copyright notice” in the internal code of the CISS Free Software may not be altered for any reason, except to
update or add to modification records such as altering the name of the modifier or the date of modification.

4. Copyright Notice

Users must prominently and conspicuously display the copyright notice in every CISS Free Software copy at or near the
beginning of the credits along with the name of the software, the version, and the copyright holder. When distributing
copies of CISS Free Software, the user must attach the full text of these Terms and Conditions without any changes.

5. User Obligations

To publicly acknowledge that results have been achieved using CISS Free Software, users are obligated to clearly
display the name, version, and copyright holder, and acknowledge that ”these results were achieved by using Innovative
Simulation Software for an Industrial Science Project.”

If the user modifies the CISS Software and acknowledges that results were achieved using the software, the user must
attach an explanation detailing how the software was modified.

We request that users report any bugs or problems they discover in using the CISS Software to the Center for Research
on Innovative Simulation Software at the Institute of Industrial Science, the University of Tokyo. Users may not publicly
announce or disclose bugs or problems they discover in CISS software without permission.

6. Commercial Use

If a user intends to use CISS Free Software for a commercial purpose such as described in examples (1)-(3) below, the
user must enter into a separate commercial license agreement before using the CISS software.

(1) A user copies and distributes CISS Free Software, then demands compensation from the recipient for the software
itself as a copyrighted product or for copying and distributing the software.

(2) A user (corporate or individual) uses CISS Free Software not for personal use but to provide services to other
parties, regardless of whether the services are offered gratis or for a fee.

(3) A user seeks to assume a right of pledge, a security interest, or some other form of commercial interest in CISS
Free Software, including portions of the software that were modified by the user.

However, if a public entity seeks to provide services using CISS software for the purpose disseminating the software,
we require an exchange of memorandums between the CISS and the entity (in lieu a conventional for-profit license
agreement) detailing the nature of the service, regardless of whether the proposed service is offered gratis or for a fee.

The user acknowledges in advance that if he or she violates any of the provisions of this agreement, the copyright
holder of any software shall prohibit the user from using the software. The user also acknowledges in advance that the
copyright holder is entitled to be compensated by an amount equivalent to any profit gained by the user through the
violation of the terms of this agreement.
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7. No Warranty

The Institute of Industrial Science (IIS), the University of Tokyo, the Foundation for the Promotion of Industrial
Science, and other concerned parties disclaim all warranties with respect to the quality, the performance, or the results
of CISS Free Software, either express or implied. The user assumes sole responsibility for the use of CISS software
including any damages or losses arising out of the use of the CISS software.
8. Violations of Terms and Conditions

If a user is found to be in violation of these Terms and Conditions, he or she agrees to immediately pursue any and

all steps required by the Institute of Industrial Science, the University of Tokyo to get back into compliance.

- End of the terms and conditions-
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O000D0000O7ascotv410’0000000000O00O00ODO0O0Opin"O000O0O0O0OO

0000000000000 ooOgrdata’0 000000000000 ODODOODDODOOOODOODOOOOOO
oo0o0000o00ooooooooOD00000oOoOOo000OooODOO0oDOooDDOOO000ODOODODDODODOO 100
000000 CIAO [15|0000000000000000000000 LDA-PWIL 210000000000
000 [D0000O00O00000O00O0DO0DO0OO0OD sOpodooouoodom, (z=s, p, d))00 10000
000000000U00o0o0O0o0O0U0U000 m, 000000000 00O0OO0OO0O (D00 910000 10.1
O00)000000 18,1900000000000000000000000O00D00O0O rtbh_c_parameter.in”
000000 200000000 7”gsp-c_parameter.in”0 00 O
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O000000000000000samples”0000000000O0O0OOOOOO (COOOODOOOOO
00000)000000000D0000O0O000LO00O0DoOOYO0UUOOOOD

9 Jodooon

oooobobo0oobooboooobooooooDbo
000000000000000000000”keyword{...}keyword0OO0O D000 000O000OOOOOODO

general{

dft__negf = negf #(dft | negf)

}general

O0000O0keyword = genera”’ 000 0000000000000 O0DOO0O0OOO0OOOO0OO (dft-negf
=negf)000007’0007070000707’070300000000000000O00O0O0UOUOOOOOOOO
gooooOoOoOoOoOoOOwOoOoooooooooo

000 ASCOTOOODODODOODODDDONDODDONOONoOoooooO2-10000000000000000OO
gbobooboboobooboooobobooooobooboobooboooono

9.1 OUOOOoOoOoboDbOOd

obooooooooooooobOoboboboboboboobooooooooobOOobOOobooboooOoon
obooooboooobob 250000

general{
dft__negf = dft #{dft | negf}
system_name = junction # necessary
}general
accuracyq{
energy_cutoff = 100.0 Ry # default=150Ry
temperature = 500.0 K # default=300K
scf_convergence = 1.e-6 hartree # default=0.000001hartree
scf_criterion_type = density # {fermilorbitalltotalldensity}, default=fermi
num_max_iteration = 100 # default=100
ksamplingq{
method = mesh # {gammal|mesh}, default=gamma
mesh{
1 1 1 # nx ny nz
}mesh
}ksampling
xctype = ldapw91l # {ldapz81|1dapw91}, default=1ldapw91
element_data_path_pao = "../../../data/" # default="."

element_data_path_vps = "../../../data/" # default="."

num_element =4

element_list{
Au  "au60_ldapw91.pao2" "au_ldapw91.gncpp2" s2pldil
S "sb5_ldapw91.pao2" "s_ldapw91.gncpp2" s2p2d2
C "c40_ldapw91.pao2" "c_ldapw91.gncpp2" s2p2
H "h40_ldapw91.pao2" "h_ldapw91.gncpp2" s2p2

}element_list

calc_force = off
}accuracy
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structure{

spin_polarization
unit_cell{

unit
vector{

0.00000000000000
0.00000000000000
26.91954293108431

}vector

}unit_cell
atom_list{

num_atom
num_left_atom
num_right_atom
unit

atomsq{

Au
Au
Au
Au
Au
Au
Au
Au
Au
Au
Au
Au
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}atoms

=
3]
N
=

Yatom_list

}structure

charge_mixing{

mixing_methods =
mixing_weight =
mixing_weight_simple =
pulay_start =
pulay_history =

}charge_mixing

atom_intq{
num_k
num_r

energy_cutoff

= 900
= 900
2500.0

p
0

0
1

40

11

11

ang # {aulang}
.00000000000000 1.46748000000000
.00000000000000 2.93496000000000
.00000000000000 4.40243000000000
.39638000000000 1.46748000000000
.39638000000000 2.93496000000000
.39638000000000 4.40243000000000
.39638000000000 4.40244000000000
.39638000000000 1.46749000000000
.79276000000000 1.46748000000000
.79276000000000 2.93496000000000
.79276000000000 4.40243000000000
.18914000000000 1.46748000000000
.18914000000000 2.93496000000000
.18914000000000 4.40243000000000
.18299548024847 2.93495988846062
.95963958507695 2.93495988845724
.64960600108224 4.14118064210738
.64960600108237 1.72873913480768
.02092241017248 4.14118064209453
.02092241017267 1.72873913482101
.10289648540533 0.77965812370857
.10289648540441 5.09026165320659
.56763192583338 0.77965812372957
.56763192583269 5.09026165318615
.71088882614472 2.93495988845818
.48753293108431 2.93495988845838
.33402293108431 1.46748000000000
.33402293108431 2.93496000000000
.33402293108431 4.40243000000000
.73040293108431 1.46748000000000
.73040293108431 2.93496000000000
.73040293108431 4.40243000000000
.12678293108431 1.46748000000000
.12678293108431 2.93496000000000
.12678293108431 4.40243000000000
.12678293108431 4.40244000000000
.12678293108431 1.46749000000000
.52316293108431 1.46748000000000
.52316293108431 2.93496000000000
.52316293108431 4.40243000000000
ulay # {simple|pulay|anderson},
.10 # default=0.30
.01 # default=0.30
0 # default=4

off

ang

5.86991000000000
11.73981000000000
0.00000000000000

# {on|off}, default=off

# {aulang}

# default=4

# default=900
# default=900

Ry # default=2500.0 Ry

10.16699000000000
0.00000000000000
0.00000000000000

.54175000000000
.08349000000000
.54175000000000
.84725000000000
.38899000000000
.84725000000000
.93073000000000
.93073000000000
.23624000000000
.69450000000000
.23624000000000
.54175000000000
.08349000000000
.54175000000000
.38975654380107
.39368730502919
.39146737287916
.39146737288114
.38651247803053
.38651247803271
.39340713314200
.39340713314238
.38457271768971
.38457271769030
.38429254610896
.38822330844022
.23624000000000
.69450000000000
.23624000000000
.54175000000000
.08349000000000
.54175000000000
.84725000000000
.38899000000000
.84725000000000
.93073000000000
.93073000000000
.23624000000000
.69450000000000
.23624000000000

B RO OOWONOCINB® D WWWWWWWWWWWWNOOAONPDEREPOIOOO WOoONON

default=simple

QOO OO oo wNOOOONNMNNNNMWOO O oo ooooooaooao

.50000
.50000
.50000
.50000
.50000
.50000
.50000
.50000

50000
50000

.50000
.50000
.50000
.50000
.00000

00000
00000

.00000
.00000
.00000
.50000
.50000

50000
50000

.00000
.00000
.50000
.50000
.50000
.50000

50000

.50000
.50000
.50000
.50000
.50000

50000

.50000
.50000
.50000

OO oo WNOOOONNNNNWOOOOOo ool olononoo oo ol

.50000
.50000
.50000
.50000
.50000
.50000
.50000
.50000
.50000
.50000
.50000
.50000
.50000
.50000
.00000
.00000
.00000
.00000
.00000
.00000
.50000
.50000
.50000
.50000
.00000
.00000
.50000
.50000
.50000
.50000
.50000
.50000
.50000
.50000
.50000
.50000
.50000
.50000
.50000
.50000

10
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}atom_int

file_in{
matrices = " # "filename", default=""
}ile_in
file_out{
save_at = finalstep # {finalstep|everystep|never}, default=never
field_format = cube # {cubeldx}, default=cube
density_scf = off # {on|off}, default=off
matrices = on # {onl|loff}, default=off
f_negf = on # {on|off}, default=off
}ile_out
postprocessing{
band{
sw_band = off
unit_cell{
unit = ang
vector{
0.00000000000000 5.86991000000000 10.16699000000000
0.00000000000000 11.73981000000000 0.00000000000000
26.91954293108431 0.00000000000000 0.00000000000000
}vector
Junit_cell
num_band_path = 1
band_path{
0.000 0.000 0.000 0.500 0.000 0.000 32
}band_path
}band
dos{
sw_dos = off
method = gaussian
gaussian_broadening = 0.1 eV
e_range{
501 -20.0 +20.0 eV
}e_range
ksampling{
111
ksampling
dos
moq{
SW_mo = on
m_bandnum = ho_lumo # {band_num|ho_lumo}, default=ho_lumo
band_range{
-5 +5
}band_range
num_k_points = 1
k_points{
0.0 0.0 0.0
}k_points
}mo
}postprocessing

9.2 00OO00OOO0OOO0O0OO0ODbOODbOD

oboobOobooobooboboooboobooooboobooooboobooboeOobOOTOOOO

generalq
dft__negf = negf #{dft | negf}
model_type = scf_calc #{rtb_h | gsp | input | scf_calc}
calc_type = trans #{trans | iv | scf_only | off}
output_G = diagonal #{diagonal | all}
output_T = diagonal #{diagonal | tr | all}

}general
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file{
tb_cordinate
tb_parameter
input_junc
input_left
input_right
scf_file
self_e_file
}file

L O

gra_energy{
mesh_number
start_energy
end_energy
im_energy

}gra_energy

#iv_energy{

# mesh_number
# im_energy
#}iv_energy

surface_green_funcq{
method
max_number
criterion

}surface_green_func

# band & DOS

electrode_left{
s_band
s_electrod_DOS
k_point_mesh

}electrode_left

# band & DOS

electrode_right{
s_band
s_electrod_DOS
k_point_mesh

}electrode_right

= cordinate.in

= "../../data/rtbh_c_parameter.in"

= "../junction/junction.matrices.dat"

= "../electrode/electrode.matrices.dat"
= "../electrode/electrode.matrices.dat"

condition_scf.in

none #{’file name’ | none}
128
-10.0000 # eV
0.0000 # eV
0.000001 # eV
= 500
=0.1 # eV
1 #{12}
= 40
0.00001
on #{on | off}
on #{on | off}
32
off #{on | off}
of f #{on | off}
32

12

00000000000 le{scffile}’000000000O0O0OO0OO0O0OOOOUDOOOOOOOO 80O

oogoonon

negf_scf_general{
# calc_start
read_self_file

calc_force = off
Inegf_scf_general

negf_scf_file{
input_hs_junc
input_pr_junc
input_junc_cond

#
input_hs_left
input_pr_left
#
input_hs_right
input_pr_right
#

outputt_hs_junc
output_pr_junc

= f_DM #{f_DM | f_density}
= none #{exist | none}

= "../junction/junction.matrices.dat"

"../junction/junction.vd.data"
"../junction/junction.in.data"

"../electrode/electrode.matrices.dat"
"../electrode/electrode.vd.data"

= "../electrode/electrode.matrices.dat"

"../electrode/electrode.vd.data"

"matrix/abred_matrices.dat"
scf.vd.data
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#
self_e_file
Inegf_scf_file

negf_scf_accuracy{
scf_convergence

num_max_iteration

"sel/sel_scf.in"

#  ksampling = gamma

Inegf_scf_accuracy

negf_scf_mixing{
mixing_methods
mixing_dm_weight

mixing_dm_s_weight
pulay_mix_history

pulay_mix_start
Inegf_scf_mixing

negf_scf_energy_mi1{
min_energy_pos

m_v_min_energy_pos

block_cond0{
im_energy
mesh_num_min
mesh_num_ima
mesh_num_ef

mesh_method_ef

}block_condO
Inegf_scf_energy_ml

#negf_scf_bias{
switch

v_left
v_right
cdm_mesh_num
cdm_im_energy
#}negf_scf_bias

H* oH H

#negf_spin_rot{
# switch_left
#  switch_right
#  boundary_g_num
#  boundary_g_den
#}negf_spin_rot

= 0.01
= 10000

= pulay_dm
0.01
0.01

]
~

= 5.
= relative

= 0.63
=5

= 40

= 15

= linear

= off
= 0.40
= 0.40

= 0.0001

= off

[
= O

#{simple | pulay_dm | anderson_dm}

# eV
#{real | relative}

# eV

#{linear | log}

#{on | off}
# [V]
# [V]

# [eV]

13

9.3 LOUuooobbbooooboboboooobbbuooon

000004

00000000000 le{tbcordinate}’00 0000000000000 DOOOOOOOOOOOOO

tb_buffer_size{
left_region
junc_region
right_region

}tb_buffer_size

tb_distance{
between_1_c
between_c_r

}tb_distance

tb_junc_region{
unit_vector{

13.58818
0.00000
0.00000

e

0.00000
0.00000

0.00000
13.58818
0.00000

# Ang
# Ang

0.00000
0.00000
4.26000



gooaoo

}unit_vector
coordinate_system = cartesian

atom_number =3
atom_list{
1 C 0.000000
C 0.000000
3 C 0.000000
Yatom_list

}tb_junc_region

tb_left_region{
unit_vector{

13.58818 0.00000
0.00000 13.58818
0.00000 0.00000

}Yunit_vector
coordinate_system = cartesian

atom_number =3
atom_listq{
1 C 0.000000
C 0.000000
3 C 0.000000
Yatom_list

}tb_left_region

tb_right_region{
unit_vector{

13.58818 0.00000
0.00000 13.58818
0.00000 0.00000

}unit_vector
coordinate_system = cartesian

atom_number =3
atom_list{
1 C 0.000000
2 C 0.000000
3 C 0.000000
Yatom_list

}tb_right_region

0.000000
0.000000
0.000000

0.00000
0.00000
4.26000

0.000000
0.000000
0.000000

0.00000
0.00000
4.26000

0.000000
0.000000
0.000000

0.000000
1.420000
2.840000

0.000000
1.420000
2.840000

0.000000
1.420000
2.840000

# {cartesian|pucv}

# {cartesian|pucv}

# {cartesian|pucv}

14
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0 2000000000000000O0000O0O00DOO0O0OOODOOOO0OOODOO0O1

15

ooo oo
general{ ooooo
dft_negf ooooooooooooooooooara?
system_name oo
}general
accuracy{ gboooobooooooboo

energy_cutoff

oooooooooo
"0 (0000007007

a.u., eV, hartree, rydberg (def: rydberg)O

temperature

goog

"0 (00)’00007007 =au, eV, K (def: K)O

scf_convergence

obooooog
"0 (DO)yoooorog”?

a.u., eV, hartree, rydberg (def: hartree)d

scf_criterion_type

gboooao
density: 000000000 O0DOO
tota: OO0 O0DOOOOODOOOOO

num_max_iteration

0000000 (def: 100)

ksampling{ OO0 kOO0
method ooood
"gamma” (I' O )
"mesh” (0 O 0 ”mesh{...}mesh’000000000)
mesh{ 000000 (ne ny ne) DO0O0Odef: (1,1,1)
}mesh
tksampling
xctype 00000000000 (def: 1dapw9l)

ldapw91: LDAO PW91 000000000 [21]
ldapz81: LDA O PZ81 000000000 [22)

element_data_path_pao

gobopobobooboobooboobobboobooboon

element_data_path_vps

gboobooboooobobooooboooobooooobooboo

num_element

element list 000 O0000O0O0OOOO0O

element_list{

}element _list

goodooobobooooon
00000000000 PAO_file VPS_file PAO-mode’0 00
PAO_filee OO0OODOODOOOOOOO
VPS_filee 0O00ODOO0DOODOODOOODO
PAO_mode: 7s2p2d1’0 0000 [14]
gooobo1o0bobbo m, 0000Q0oobobobOOg

calc_force

0oooooooo
off/on/(opt) O (opt: 00D DO000000)

opt_force_convergence

0000000 (caleforce =opt) DOOOO0O0OOOOOO
"0 (00)’00007007 = a.u., hartree/bohr (def: 1.0e-3 hartree/bohr)0

opt_num_max_iteration

0000000 (calcforce=0pt) DO0OO0O0O0O0O0OOO (def: 1)

taccuracy
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ggo
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structure{

gbhboobgooobooboon

spin_polarization

oooobooon

num_left_atom

num._right_atom

off/on
unit_cell{ 000000
unit 0000000000000000O0”ang” (def) or 7au”
vector{ 0000000000 (0000D00a0bOc)
}vector
}unit_cell
atom _list{ oooooon
num_atom ooooooooood

oooooobooooo
oooooobooog

unit 000000000000 ”ang” (def) or ”au”
atoms{ oooobooooooooo
"00 000 200 y00 200 Qup Qaw (fixed/free)”0 00O
Qu: Qe 10000000000000000
}atoms fixed/free 1000000000000 OOOOOOOOOOOOO
tatom_list
}structure

charge mixing{

gbooboooobooboood

mixing_methods

oooooodo
simple: DO0OOOOCOOOOOOOOOOOOOOOOOO
pulay: pulay O [23]

anderson: anderson 0 [24]

mixing_weight

00000000000 (def: 0.3)

mixing_weight_simple

simple 0000000000000 0OOO (def: 0.3)

pulay _start

pulay 00000000000 (def: 4)

pulay_history

pulay 00000000000 (def: 4)

}charge_mixing

atom_int{ oo0oboooooooooooboooo
num_k 1goooooogooboooogon
num.r lgboooooboobooogn

energy_cutoff

1000oooooog
"0 (00)’0000”007 = aau., eV, hartree, rydberg (def: rydberg)0

tatom_int
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04 0000000000DO0O0O00DO0OO0O0O0O0DO0bOOO0OO0oDbOOobObOO0DbO0OD 3
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IEEE 0o
file_in{ OO000ooooOooDoooooooooooog
matrices gooooooooboboooooooboooa

ooooo>**000oooo
Hile_in
file_out{ Oo0oo0ooooooooooooooon
save_at goooooooooood
finalstep: SCFOOOOOO
everystep: SCFOOOOODOOO
never: 000
matrices 0000000000000 oD00oooooDO0ooDOoDoOoDoOg NEGFODOODOOd
off/on 00000000000 OOOOODODO
f_negf 000000000000 000ONEGFOOOODOO
off/on
density _scf ooooooo
off/on
density_val Oo0oooooooooon
off/on
density_pcc oooooooog
off/on
potential ext | DO OOOOO0OOONO
off/on
potential_har | OO0 O0OO0O0O0D0OO0DOODOO
off/on
potentialexc | OO0 OOO0OO0DOOO0DOODO
off/on
potential tot | OO0 OOO0O0O0DOO0O
off/on

field_format

goooooon
cube: Gaussian CUBE O O

Hile_out
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Os5 0000000000Db0b000b00bO00o0o0bO0b0ooooboboboOonDOoD 4
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| 000 00
postprocessing{ ggobobbbbodooooobobobbooooooobooboo
band{ gogoboboooooooon
sw_band gboooboooboobgooobooboo
unit_cell{ oooobooobooboobobooboo
unit 00000000000000000”ang” (def) or ”au”
vector{ 0000000000 (0000 0a0bOc)
tvector
}unit_cell

num_band_path

band_path{...}band path OO0 0000000000 kODOOOO

gaussian_broadening

band_path{ oooooobOoo0bD k00000 kOO
’000000b0o0obooooboonoo
0000bO00o0O0ooOOooooooog kOoO”oong
}band_path
tband
dos{ gbooobooboobood
sw_dos oooobooobooboobon
method 000000000 (gaussian/tetrahedron) O 0O O

gaussian 0 0 000 broadening 00 "0 (00)’000 (def: 0.1 eV)O
007 = a.u., eV, hartree, rydberg

e_range{ gobodooooboooooobooooon
0000000 D0OU00O0oO00UoDO ooo (Do)ynoo
(def: 101 —10 10 eV)O”00O” = a.u., eV, hartree, rydberg
}e_range
ksampling{ 00 k0000000000 (ng np ne) 0000
0000000 accuracy{ksampling{... }ksampling }accuracy 0 O
tksampling
tdos
mo{ goooooooooog
SW_1mo gboogoboobooboooon
m_bandnum ooooboooboobooboboboon
bandnum: 0000000000 OODOOOO
holumo: 0000000000000 0OOOODOOODO (def)
band_range{ O000D00DO0O000OD0OD0O0O0O0O0Nmin Nux’O0OO0OO0O0O
}band_range
unit gobooooboobooooooboooobobuooooon
7ang” (def) or "au”
vector{ 0000000000000 000000O00 (COo00O00adbOc)
}vector
num_k_points doo0dooooooooooo kooo
k_points{ ooooooboooobDobo0 koboboooboo
ke, ky £, 000D00O0OCODOOOOOO
+k_points
}mo

}postprocessing
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U6 000000000000 0O00DOO0O0O0O0DOO0DbO0O0On1

|

ooo

oo

general{

ooooon

dft__negf

0000000000000 negt”

model_type

ooooooooooo
scf_calc: SCF OO
input: ASCOTOOOOUOO0OODOUODOUODOODOUODOODOOOODOODO
rtb.h: 000000000 O0OOO0OO0O [18,19]
gsp: GSPO O OUOOOOODOOOOO [20]

calc_type

gbooooao
trans: "gra_energy’0 00000000000 OCOOODOOOOODOOOO
iv 000000 (D00O0O0O00file{seffile’000000000O0OODOO)
sctonly: OO0OOOOOOOOOOOCOOO
off 0O0OODOODOOOODOOO

output_G

oooooooooooog
diagonal: 00O OO0
all: OO0

output_T

do0o0oooooooooooooo
diagonal: 000000
tr: 00 0000000000000
al 0000000000000000r000000000o0o

band_calc_type

00000000 (Pelectrode left/electrode right{s_band}=on”00 0 0 O)
general: 0 O00000000OO
symmetry: 0000000000

}general
file{ ggoooobobooboodooaa
scf_file SCFOUOO0O00D0OU0O0O0OUO0OO0O0UDO (DODOUOo0DoDoUoooon)
7 general{model_type}=scf_accel/scf_abred”0 0 0 0 O
input_junc goboboboboboobooobooboobobobobooo
»general{model_type}=input’00 0000000007 * 0000000
input_left gogooobobbbooooooobbbboooooooboo
”general{model_type}=input”0 00000000007 **0000000
input_right goboboboboboobooobooboobobobobooo

»general{model_type}=input”’0 00000000007 0000000

tb_cordinate

0000000000000 000 (D0o0D0D0oUoOoooooon)
”general{model_type}=rtb_h/gsp”0 00 0O

tb_parameter

gobobobobooobooobooboobo
”general{model_type}=rtb_h/gsp”’00 00 O
def: ”../../data/rtbh_c_parameter.in” or ”../../data/gsp_c_parameter.in”

Hile

19
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Oooooo
07 00000000000000000000000000 2
000 \ 0o
gra_energy{ 0000000000000 00000000000

mesh_number

oon

start_energy

ooooooboooogn evo

end_energy

oooooooooogno evo

im_energy

o000 000 evo

}gra_energy

iv_energy{

file{scffile} 000 DO00O0OO0O0O0D0O0OOO0O0ODOOOOODOOODO

mesh_number

gobogobooon

im_energy o000 0oo0g evd
}iv_energy
gra_ksampling{ oooodooooDoooooooOo k0ooo
’ point 000000 (n, np) D00 Odef: (1,1)07gamma’ 0000 I'O0000

tgra_ksampling

surface_green_func{

obooooobooooonoo

method

gooogobood
1. 00 12000
220013000

max_number

oboooooogd

criterion

O0oO0oooO 1/evOo

}surface_green_func

electrode_left{

gbooooooooon

s_band goooooooooooo
off/on

s_electrod_DOS oooooogoo
off/on

k_point_mesh

ooooooooooooooD k0000000

}telectrode_left

electrode_right{

gbooooooooo

s_band goooooooooooo
off/on

s_electrod_DOS ooooooooo
off/on

k_point_mesh

oooooooooobOoooD k-0000000

}electrode_right
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9.

gooaoo

08 0000000000000 0000DOOile{scffile’0000000000DOOOODOOO1

oo

g

negf_scf_general{

SCFrooOoOonO

calc_start

dooooooboogoo
f DM: 7negf_scf file{input_hs_ junc}’0 000000000
f_density: "negf_scf_file{input_pr_junc}’0 000000000

read_self file

oooobooobo0oboobobobobooobooobooon
exist: "negf scf file{self e_file}"000000000000O0O00O0O
none: “negf scf file{self e file}’ 0000000000000 00OO

fft_type

0O00000000o0on
dft: 00000000
foft: 20000000000
fft: J00O000000n=2,3,5, 70

method_charge_sum

ooooooboOoooooboooo
square: 0 2000

poisson_mathod

gbooaobooaboooogoooan
ft: D00 O000O0O0OO00D0OO
gr: 000D0OOO0ODOOODO [25

poisson_K_value

K 00O ("poisson.mathod=gr”’0 0000000 2500)

calc_force

goooooboo
off/(on)

tnegf_scf_general

negf_scf_file{

sCrO0D0O00O00DOOOODOO

input_hs_junc

gboooboobooboobobboobooboobooboon
ooooo’*»*»go0oouo

input_pr_junc

gbooooOoboooobobooooboooon

input_junc_cond

obooooOobobooobooboooooboooooonoo
oooooobooooogo

input_hs_left

gbobooboooooboobooboobooon
ooooor»*ooooooo

input_pr_left

obooooOoboooobobomoboobooooobobonoo

input_hs_right

goooboooboobooboboobo
ooooor»*oooooon

input_pr_right

obooooOoboooobOobOo@muooboOoboooooboooo

output_hs_junc

gbobogbooobooboobobbooboaobooobogaon
0oooo”»**00000000000000000000000

output_pr_junc

gboboobOoboobooboboooobooooonoa

self_e_file

000000000000o0o0o0o0ooOoooooOo/oooooooo

tnegf_scf_file

]

egf_scf_accuracy{

SCroOnoood

scf_convergence

gbooooOoboooobobooooobooon

num_max_iteration

ooooooood

ksampling

kOOOO0O0O0O (ng mp) 00007gamma” 0000 T'O00O0O
gboboobooboooobooooboobooooboobooooboaon

tnegf_scf_accuracy
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9.

gooaoo

09 0000000000000 0000000file{scffile}’000000000DOO0OOOOOO 2

22

ugoo

|

g

negf_scf_mixing{

gboooooboooobooboooon

mixing_methods

gooooooo
simpledm: 0000000000000 O0O0DOOO0OODOOOO
pulay_dm: pulay O [23]

anderson_dm: anderson O [24]

mixing_dm_weight

00000000000 (def: 0.1)

mixing_dm_s_weight

simple 0000000000000 0OO (def: 0.01)

pulay_start

pulay 00000000000 (def: 4)

pulay_history

pulay 00000000000 (def: 10)

tnegf scf_mixing

]

egf_scf_energy _m1{

"negf_scf_general{method_charge sum}=square’0 00000000000 20

min_energy_pos

020 B, 000
”m_v_min_energy_pos=relative’ 0 0: 0000000000 Aw, 000
”m_v_min_energy_pos=real’0 0: F,;, 00000

m_v_min_energy_pos

"min_energy_pos”’0 00 00O
"relative”: OO0 0O0D0OO0O00D0OO
"real”: OO0

block_cond0{ O
im_energy
mesh_num_min
mesh_num_ima
mesh_num_ef

mesh_method_ef

}block_cond0 O

02000000
oooooooog20 46
ooooooo 20 N
oooooogo 20 No
0ooo0odo 20 Ng
pO000ooooog

linear: 0OODO0ODOOO
log: DOOOOOOOO

tnegf_scf_energy m1

negf_scf_bias{

000000 (ovOoooooooono)

switch on: V(="vleft”—"vright”) 000000
o 0VOIOO

v_left O000ooooooooo (oo v)

v_right 0000o0o0o0oooooo (oo v)

cdm_mesh_num

ob0oobO0bo0oooobobooobOoboboono0obooooD 30 N

cdm_im_energy

0000000000000 000000D00000 (U0 eV) 0030 Imw

cdm_om_del_energy

0000000000000 (DO ev)OO 30 A

tnegf scf_bias

negf_spin_rot{

O000ooO00ooooo (ooo)

switch_left

gbooobooboobobobobooboobooon

switch_right

gboboobobooooobooooboboooooonDo

boundary_g num

obooooooooogon %DDDDDD B (@O0O)

boundary_g_den

gboooboooobooog %DDDDDD A((OO)

tnegf_spin_rot




9.

gooaoo

010: 0000000000000 000D0000ile{tbcordinate}’0 0000000000000

goao

g

tbh_buffer_size{

gbooooboooooo

left_region

obooooogd

junc_region

goooobood

right_region

gboooood

b _buffer_size

-+

b_distance{

00000000Doooo Ag

between_l_c

goboboobooobooobgon

between_c_r

gbooboobooooboooo

}tb_distance

tb_junc_region{

obooooooooon

unit_vector

0000000000000000 AQ
o0O0b0OO0OO0aObOc
gbobobod«-000y0002000

coordinate_system

oooooo
cartesian: "atom list”’0 0000000000 O0OO0O0O
pucv: 0O OOO0ODOO

atom_number

gbooooao

atom_list

goooooao

”coordinate_system=cartesian”: 0 000000000000 AQ
”coordinate_system=pucv”’: 00000 (000 100000)000
0000000000000 000y000200

Hb_junc_region

tb_left_region{/tb_right_region{

000/0000000000000

unit_vector

00000000D00000000 AO
OO0O0b0O0O0aObOc
000000000y 0002000

coordinate_system

oooooao
cartesian: "atom list’0 0 0 0000000000000
pucv: 0O U000

atom_number

googoooo

atom_list

ooooood

”coordinate_system=cartesian”: 0000000000000 ACO
”coordinate_system=pucv’: 00000 (000 100000)000
goodobobbbbdddz00ddyboz00

b _left_region/}tb_right_region
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LE LE b = LE
L7 MELJH(_ AL AE e 2" BRI

—> X

08 0000000000000 0000DOOOOOO0OOOOO00000000ODOO0OODODODD AuDO
gooo

10 0OdOdd

O00000O0000000000000000000000O07pin"00 80000000000 ”ascot_v410”
oooDoOooODODOOODOO0OODO0O0data”00DODOODOOO00OO00O00O0O0O00O0OODDOOOOOOO
O000000000000D07samples’"000000D00COO00OOOOOOODDOODOO"work”O0OOO
oboooooboooogon

10.1 OOogoooboooogobon

00008000100 Aud00N00D00D0D0D0ODO0OUOD (CeHS:)DUDUDDOOUDDOODOODOOOO
000000000000 O”samples/BDT_1d’00 0000000000000 0OOOOO 30000000
00 (Ptrans” 0 ”junction” 0 ”electrode”) D0 D000 0D 00O ”junction”0 00 50 Procedure 1-20 0000
0000000 ”electrode”0 00 50 Procedure 1-10 00 0000000000000 000O00OODOO ”trans”
0000050 Procedure 2000 30 0000000000000 00OO0ODOOODOO9Y00DOO0ODOOOO
odod0D0bD0o0ooOoooUooooOooooooonoo

10.1.1 Procedure 1-2

0000000000 7unction”0 0000000000000 OO0OO0O0O0OOOOO (OOOOOOO)
OO0000O0OOProcedure 2000000000DOCOOODOOOOO

gooooo
00000 ”condition_jun.in”0 000000
goooboboooobooooog

general{
dft__negf = dft

}general

oooooo
”accuracy{... ;accuracy” 0 O element_data_path_pao 0 0 O element_data_path_vps 00000 00O O”data”0
000000000000000000000”junction”’0 0000000000 OOOOODOOOOODOOOOO
000000000000000000000 11 000000000000000000-.00000000
000000 Aw0DD0O000000D00006.0av.0000000000000O0N,0 sOO0O0OOOOO
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011:000000000000000000000 .0 s0p000d0000000 (n0n,000 ng)O

re [aw] | ns np ng
Au 6.0 2 1
S 5.5 2 2 2
C 4.0 2 2 —
H 4.0 2 2 —

oooooooo0ooo0ooo0ooo0ooU0 2000000000000 (D600)ON, 000000000
000000000 0”accuracy{element_list{... }element _list faccuracy” O O” PAO-mode” 0 ”s(ns)p(ny)d(ng)”
oooooooono

accuracy{

num_element =4

element_list{

Au  "au60_ldapw9l.pao2" "au_ldapw91l.gncpp2" s2pld1l
S "s55_ldapw91.pao2" "s_ldapw91l.gncpp2" s2p2d2
C "c40_ldapw91.pao2" "c_ldapw91l.gncpp2" s2p2
H  "h40_ldapw91.pao2" "h_ldapw91l.gncpp2" s2p2

}element_list

}accuracy

00o0ooooo (nOn,0ng) DO0DO000OO00OO00O0O0OO0O0D0ODO0OOO0O0O00OO0O0O0O0O0 10
ubobom, 0000000000000C00O000

’structure{atom list{...}atom_ list}structure’0 00 0000000000000 00O0OOOOOOOOO 400
gboobooboobo

structure{
unit_cell{
unit = ang # {aulang}
vector{
0.00000000000000  5.86991000000000 10.16699000000000
0.00000000000000 11.73981000000000  0.00000000000000
26.91954293108431 0.00000000000000 0.00000000000000
}vector
Junit_cell
atom_list{
num_atom = 40
num_left_atom = 11
num_right_atom = 11
unit = ang # {aulang?}

atoms{
1 Au 0.00000000000000 1.46748000000000 2.54175000000000 5.50000 5.50000
2 Au  0.00000000000000 2.93496000000000 5.08349000000000 5.50000 5.50000
3 Au 0.00000000000000 4.40243000000000 2.54175000000000 5.50000 5.50000
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9 Au 24.52316293108431 1.46748000000000 4.23624000000000 5.50000 5.50000
10 Au 24.52316293108431 2.93496000000000 1.69450000000000 5.50000 5.50000
11 Au 24.52316293108431 4.40243000000000 4.23624000000000 5.50000 5.50000
}atoms
}atom_list

}structure

00000000000 ¢e00000000O0O0O0OO0ODO0O0O0O c0D0000O0O0OOOO0OD (DOOUO zOO
O0oo0o0ooo0o0oooO)00oooOoU0Oo0o0oOo0oOoOO00OoOo0ooOO00COO0DOoDUObOO0DOooDOoOOo
000 (110)000000000000o00U0oooooooo

0000000000 (Procedure 2 & 3)0000

file_out{
matrices = on # {on|off}, default=off
f_negf = on # {on|off}, default=off
}file_out
oooooo
ooooo

ocoooooryooooo oboboooooOoroOoOOO0OO0OO0O0OO0OOODOOODOO
% mpirun -np 1 ../../../bin/ascot_v410 condition_jun.in

0000000 [ver. 3] 00000000000 OO0O0OOOOO0OOOOver. 40000000000O0OOO
gbooooOobooboobo4000b00b0boboobooboooobobooooon

ooooboUobOoboboOoboOoooboooogonrgoutput 0001”0 00000000 ODOOOOODOOO
gooood

% grep "#d" g.output_0001

googoood
#A#### 33 0.000004219407 0.00000046859 ####d#
#HA##H#H# 34 0.000003295381 0.00000024383 #i#i##d#
#AH###H# 35 0.000001760556 0.00000035380 #i#i##d#
#A##HH 36 0.000001072984 0.00000001309 ####d#
#A##HH# 37 0.000000657707 0.00000002224 ####d#

gbobooboooobooooooooboooobooooooooooooooooooooooooooan
oboooboobooobooboooobobooooobooooboboooooboooooboobooonog

googod

0000000000 ”g.output 0001”70 000000000 0OO0OOOODOOOODOO g.output 00017000
gooooboobbboooooboboobooboog

00 0 0O O ”junction.in.data” 0 ” junction.matrices.dat_**” 0 " junction.vd.data” 0000000000000
0000000000 O0D00DO0Ojunction.indata”0000000O000CODO0ODOOODOODOODOOOOO
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000000000 7junction.matrices.dat **”07”** 0 0 0000000000000 O0O0OO0OOOOOOO0O
gooobooob0obo0oobooooDobo0oob0o0oboO0obo0o0oDOob0b0UDO”junction.vd.data”0 00000
oboobOoboooboobobooobobooooobooonoo

10.1.2 Procedure 1-1

OO0000OO0O0D0ODO%electrode”0 00 000D0OCO00DOOOODOOODOOOODODOODOOODOOODDOO
obooobOobOooooboboooooboooooooDn

googood

00000 "conditionele.in”000000000000O0OO Procedure 1-:200000000000000O0O
gooobbobobogd

”structure{atom_list{... fatom list}structure’0 00 0 0000000000000 300000000000
gbooobooboobobbo 3ooboooooooon

structure{
atom_list{
num_atom = 33
num_left_atom = 11
num_right_atom = 11
unit = ang # {aulang}
atoms{
1 Au 0.00000 1.46748 2.54175 5.50000 5.50000
2 Au 0.00000 2.93496 5.08349 5.50000 5.50000
3 Au 0.00000 4.40243 2.54175 5.50000 5.50000
9 Au 19.17104 1.46748 4.23624 5.50000 5.50000
10 Au 19.17104 2.93496 1.69450 5.50000 5.50000
11 Au 19.17104 4.40243 4.23624 5.50000 5.50000
}atoms
}atom_list
}structure

OO000D0O0O0o00ooOo00bD11opooogooob0”junction’00000D0OOCO0OO0ODOOOOODOODOOO

gooobooooobOobo0oobD0ob nooooboboboooDOob0ooooboo0oogn?junction”’0dOOO

gbooobOobooboobobooooobooogn
oboobOobooooboboooooboooobooboonoo

accuracyq{
energy_cutoff = 100.0 Ry
}accuracy

gbobooobooooooboooooboooboooooobooobooboboboboobooooooobooooobOoboon
0000000000000 0000000O00000U0O00(D 0000000000000 OOUOProcedure
20000000000000000000000O0O00O0DO00O00UODO0O0OO0OOOUOoOOOn)
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gbooobooobooobgooo
oood

% mpirun -np 1 ../../../bin/ascot_v410 condition_ele.in

0000000000000 000000000000 Procedure 1-20000000

O O O O O ”electrode.matrices.dat_**” 0 ”electrode.vd.data” 0 0 0 0 0000000000000 OOCOO
O O”electrode.matrices.dat_**”’07** "0 00 0000000000000 0D0O0OO0OO0O0OCOOOOOOOOelec-
trode.vddata”0 000 0000000000000 O000O0OODOO0OOODOOOOOODOOODDOOOOO
0000000000 ”energy.dat”d

Fermi energy
Ef = -0.1749835994674862 [aul ; -4.7615478897698109 [eV]

obooooooooogn

10.1.3 Procedure 2 & 3

OoooooOOoOrans”0000000DOOCOOO0OODOOOODOOOOODODOOOODODOOOODOODOO
googoogo

oooooo
OO000000000”condition.in”0 000000
booobooooboboooobooooooobo

general{
dft__negf = negf
}general

oooooo
0000000000000 00U0UDLDO0000000 0000000 DLDLOD 000D O 0oUoUULOoOO
0 O ”condition.in” 0 O

file{
scf_file = condition_scf.in
}file
0000000000 (condition-scf.in) O OO

negf_scf_fileq{

input_hs_junc = "../junction/junction.matrices.dat"

input_hs_left "../electrode/electrode.matrices.dat"

"../electrode/electrode.matrices.dat"

input_hs_right

Inegf_scf_file



10. 0O0O0O 29

O00O0OProcedure 10 0000000000000 0O0OO”*0000000000000OO00O0OOOOO0O

O00ooooobDObDrans’0D00000OD0Ojunction’0 000000 O0OOOO0OOOO0ODOOOOOO
O00000000000D00D Procedure 1-2000000000000000O0DODOOODOODOOOOO
oooooo

negf_scf_fileq
input_junc_cond = "../junction/junction.in.data"

Inegf_scf_file

0000007”../junction/junction.in.data’0 000 0000000000000 O0O0OOO0OOOOOOOOO
goooooo

goooo
oooooooooooooors,00obb ooooooOorcogoooooooboooooDoon

% mpirun -np 1 ../../../bin/ascot_v410 condition.in

oood
OO0000O0O0O0000oOoooO0ooooooOon’goutput 0001’0 000000000 OOOOODODOOO
gooood

% grep "#d" g.output_0001
goooooo

#Am### 27 0.0001804107235049 0.612713 ###dm#
#dm### 28 0.0001689786921160 0.612670 ###dm#
#Am#H## 29 0.0001303360474633 0.674306 ###dm#
#Am### 30 0.0001115951872376 0.674338 ###dm#
#dm### 31 0.0000647522892521 0.637914  ###dm#

gobooobooobobooobooboooooooobooboooooooboobooboooboooobooon
gbooobooooooboobobobooooboooooboooobobobooooboooobobo

gooooo
O0000000007g.output 0001’0 000000000000O0O0OO0O0ODODOO”g.output_00017000
obooobooooobobooooooooon
O0O00D0O0b0O00b0ODO’trans.dat”d

+ total
i
-0.996093750000000D+01 0.747525613761253D+00
-0.988281250000000D+01 0.847597747561413D+00
-0.980468750000000D+01 0.353095545122651D+00
-0.972656250000000D+01 0.258960514318159D-01
-0.964843750000000D+01 0.145848780283926D+00
g

0000000000000000000000000000 (0DD0: eV)DOODODOO0OODODODOOOOODDOO
gbobooboboooboobooooboboooosuooboon
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10 —

-10 -4 -2 0

T(e)

e [eV]

U9 obooboboooobobooobooboooboobobooooboobooooboooonboo

Lo Vﬁﬁiij‘zﬂ L ek 71 bk
. i —

0 10: Au(111) 0000000000000 00000O00O00UO0O0O00O0D00O0OO0O0UOO0O0O0OOO0O
ooooO0o00O0 AvOOoooo

10.2 Au(111)00000O000C0OOOOOOOOO0

000000 10000 Au(111)000000000000000 (CgHeS:) OO ODOOUOODOOUOOOOO
00000000000 k00000000000 O”samples/BDT.O0’000000000O0O0O0OOOOOO
O0000003000000000 (Ptrans”0 ”junction”d "electrode”) 0000000000000 DO0OO0O0O
00 ”junction”0 00 50 Procedure 1-20000000000O000O ”electrode”d 00 50 Procedure 1-1 000
O0000D0O00O0ODO00O0O0ODO0ODO0O0™rans”0000O00O 50 Procedure 2000 30000000

10.2.1 Procedure 1-2

0000000000 7unction”0 0000000000000 OO0OO0O0O0O0OOOO (OOOOOOO)
oooooooo

gooooo
0000000 ”condition_jun.in”0000000O
Ooo0oooooooOD kOoOOoDbDbooOoooDo
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accuracy{

ksampling{

}ksampling

}accuracy

ocoooooooooo0oooooOo0b0 cOo0obbOOoO0O0ODOOOoOoDOOOoOoDOOrO00O0ODO

goooo

331

# na nb nc

method = mesh # {gamma|mesh}, default=gamma

ocoooooooooo», 00000 ODOOOOoOooO”00bOOO0O0O0ObOOoOoOoDoOooOo

% mpirun -np 1 ../../../bin/ascot_v410 condition_jun.in

oood

obooooOoboooobobooonog

% grep "#d" g.output_0001

ooooooo

#HA##HH#
#HAH##HH#
#AH#H#H#
#HA##HH#
#HA##H#H#

34
35
36
37
38

0.000010538882
0.000002668768
0.000002184714
0.000001806330
0.000000409442

0.00000696180 #i###d#
0.00000142573 #i###d#
0.00000053698 ####d#
0.00000081582 #i#i##d#
0.00000056937 #i#i##d#

31

goboobbobboobooobooboboooboobbooboooboobboobboobooon

ubbooboboobooboooobooboooooboooobobooooobooooboobooonog

gbooaod

0000000000000 ro0o0ooo0oo0o00oo00oooooooDoOooDoOn”g.output_0001”0
OO00o0oooOoooooouoooooooood

O 00 0 O ”junction.in.data” 0 ” junction.matrices.dat_**”[0 ”junction.vd.data” 0 000000000000
0000000000 000D000Ojunction.indata”0000000000CO0O0O0OOODOODOODOOOOO
000000000 junction.matrices.dat_ **"07** 00 0000000000000 O0O0OOOCOOOOOO
0000000o0000ooooo000oDoOo000ooOo0o0o0oDOO?junction.vddata”0 00000
OO0000ooooooooooooooooooooooog

10.2.2 Procedure 1-1

OO0O00D0O0O0O0OOelectrode’0000O00O0O0O0O0DOOO0OODOOOOODODOOODOODOOOO
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ogooooa
000000 ”conditionele.in”000000O
Procedure 1-20 00000 k0000000

accuracy{
ksampling{
method = mesh # {gamma|mesh}, default=gamma
mesh{
331 # na nb nc
}mesh
}ksampling
}accuracy

0o00do0obOooOoo0 cOOOOOOO0OODOODOOOOOOODOI’OO000O00DODO kODODODOOOOd
OO00000 Procedure 20000 £00O0000O0OO0ODO

gooooooooooooo
oooo
% mpirun -np 1 ../../../bin/ascot_v410 condition_ele.in

000000000000 0000dd”electrode.matrices.dat_**’0 ”electrode.vd.data” D0 00000000
O00U0O0000000o0onZelectrode.matrices.dat ¥ O07*** 0 0000000000000 0O0OOOOOO
0000O0O0oOoogod”electrode.vddata” 00 0000000000000 O0OO0O0OOOOOODOODOOOOO
0000000000000 000000O ”energy.dat”

Fermi energy
Ef = -0.1430799945057132 [au]; -3.8934062848189632 [eV]

gboooboooboooo

10.2.3 Procedure 2 & 3

OO0oo0oOoOO0Otrans”0000000OOCOOOODOOOODOOOOODODOOOODODOOOODOODOO
00000000000U00o0o0oU0oo00oooO0 (000000 Uoo0 I-voo)ooooooooooo k
gbooobooboobobboboobooboobooobon

goooood
0000000000 ”condition.in”0 000000
O00000O000D0O000D0O000D k00000000 O”condition.in”0 0

file{
scf_file = condition_scf.in
}file

0000000000 (condition_scf.in) O OO
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negf_scf_accuracy{

ksampling = 3 3

Inegf_scf_accuracy

0000000000000 0000000000000000000000000 (Procedure 1-1) 0000
boooboobooobooboooooooboooon

negf_scf_accuracy{

#  ksampling = 3 3

Inegf_scf_accuracy

OO00000000DDO000D00OProcedure 1-10000 3x30000000000000
0000 (0000000000 [-vo0)00o0o000U00o0o0O00 k000000007 condition.in”0 O
oo

gra_ksampling{
point =33
}gra_ksampling

gooooooOoOOOOOOOOOOOOOOrOoO0OO0O0O0O0OOoO0OoOoOO
goooo
oooooooooooooory00obb0 oooooOoOor’ocogoooogOoboooooDoo
% mpirun -np 1 ../../../bin/ascot_v410 condition.in

oood
O000D0O0o00o0ooo0o0o0oooOobo0oooD”goutput0001’00000000000C00OO0ODOOO
goooog

% grep "#d" g.output_0001

ooogoood
#Am#H## 23 0.0002312543720825 0.643358  ###dm#
#Am### 24 0.0002140328657161 0.643385 ###dm#
#dm### 25 0.0001111535784278 0.643385 ###dm#
#Am#H## 26 0.0001040903881458 0.643378 ###dm#
#Am### 27 0.0000341970029053 -0.025856  ###dm#

booboooooooooooboboboboooboooooobooobooboboobobooboooooooonoo
oood

gooooo
OO000000god’goutput 0001”0 000000000000 OOOO0OODODOO”g.output_0001”7000
gbooooboooboobooobooboooboo
0000000000000 trans.dat”O
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oo

+

e B o S

total

-0.996093750000000D+01
-0.988281250000000D+01
-0.980468750000000D+01
-0.972656250000000D+01
-0.964843750000000D+01

0.3358956346702474D+00
0.239591764680092D+00
0.209540605115762D+00
0.743111979248885D+00
0.277828088851503D+00

34

0000000000000 00000O0000D0O0000OD0 (D0:eV)DOODODDOOOODODOODOOODODOO
goboooboooboobooooobooboooooboobooobo noboooobooboooboooaon
Orf000D0DOO00ODOOODODOOOOO

O

O

o

+ n_k=

1

e B o o S S e

-0.996093750000000D+01
-0.988281250000000D+01
-0.980468750000000D+01
-0.972656250000000D+01
-0.964843750000000D+01

0.451823960192751D+00
0.398921394047098D+00
0.389665626667364D+00
0.380584357741680D+00
0.456434061258166D+00

e B o S S

+ n_k=

9

e o B

9 -0.996093750000000D+01
9 -0.988281250000000D+01
9 -0.980468750000000D+01
9 -0.972656250000000D+01
9 -0.964843750000000D+01

0.371542019682907D+00
0.290176355731555D+00
0.187154641526410D+00
0.990055146544450D+00
0.338886714343308D+00

OO0O000O0O000DODO00O0 k00000 EODDOOO g.output_0001”0

O

DESEEEEEEE5EE555555555555555>>><K<KKKLLLLLLLLLLLLLLLLLLLLLLKLKLKLKLKL

DODDDEEEE555555555555555555555> K-sampling : 3 3
>> 1 0.000000000000000D+00 0.000000000000000D+00
>> 2 0.125874373766704D+00  -0.726735314956322D-01
>> 3 0.251748747533409D+00  -0.145347062991264D+00
>> 4 0.000000000000000D+00 0.145347062991264D+00
>> 5 0.125874373766704D+00 0.726735314956321D-01
>> 6 0.251748747533409D+00  -0.166533453693773D-15
>> 7 0.000000000000000D+00 0.290694125982529D+00
>> 8 0.125874373766704D+00 0.218020594486896D+00
>> 9 0.251748747533409D+00 0.145347062991264D+00

<<
<<
<<
<<
<<
<<
<<
<<
<<
<<
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T(e)

e [eV]

O 11: Au(111) 0000000000000 000000000O0000O0O000OOOO0OODOOOOOo
03x30000000r00000000o000o00000000oU00oDUOoOoooooUoOoleViOOO
ooo

DOOODDEEEEE555E55555555555555>><KKKKLLLLLLLLLLLLLLLLLLLLLLLLKLKLKL
O

0000k 000k 00000000000 rans2dat”’000000000000O0O0O0O0O0O0O0OOOOO
oood

0
o
+w = -3.86718750000000
B o o T B B i o TS A
1 0.00000D+00  0.00000D+00  0.571279943931029D+00
2 0.12587D+00  -0.72674D-01  0.504929155087744D+00
3 0.25175D+00 -0.14535D+00  0.504928725934798D+00
4 0.00000D+00  0.14535D+00  0.354399098872950D+00
5  0.12587D+00  0.72674D-01  0.504931414039382D+00
6  0.25175D+00 -0.16653D-15  0.377255930119214D+00
7 0.00000D+00  0.29069D+00  0.354400235441617D+00
8  0.12587D+00  0.21802D+00  0.377255930112745D+00
9  0.25175D+00  0.14535D+00  0.504931843192593D+00
L B B o3
+ w = =-3.78906250000000
B T I O o S O O B o o = o S
0

bo000oo0000oo000 4000000000000 k0Fk00000000000000000O
gbooobooboooooboon
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0 12: CgpOODODOOOOOOOOOOOOOOOOODOODOOOOOOODODODDODODOOOOOOODO COO
oooo

10,3 CeoUDOODODOOODbOODOO

012000 CeUOO0DO0UDODUODDO0ODOUDOOODDO0OD0ODOUOOOODOOZsamples/C_NT?0O0
goboobobOo ,1900boooooooooooboooooooooooboobooboobooooogon
OO00000000DO0O000 Procedure 1000 Procedure 20000000

ubobooboooobooboobo10000

10.3.1 Procedure 3

gooood
00000000 ”condition.in”0D000O00OD0O0O
o0 1 190000o0obooboocooobooooboobooooobooboocooooboon

general{
dft__negf = negf
rtb_h

model_type

}general

O00000000000000000000000000”rtbh_c_parameter.in”000000000COCO0O
oo

file{

tb_parameter = "../../data/rtbh_c_parameter.in"

}ile

0000000000000 0000oO0o0ooooooooon”../../data/rtbhc_parameterin”’0000000
gbooboobooboboboobooboobooboobobboobooboo
gooono

file{

tb_cordinate = cordinate.in

}ile
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0000000000 (cordinate.in) 0000 12000000000000000000

tb_junc_region{
atom_list{
158
159
160
161
162

163

Yatom_list

}tb_junc_region

tb_left_region{

}tb_left_region

tb_right_region{

}tb_right_region

C1
C1
C1

oo

gd

.397610 5
.099490 6
.413208 6
.174050 0
. 725603 -0
-0.725603 -0

O N W

oo

RN

go

RN

go

.8835631
.461566
.645490
.381472
.998707
.998707

~N NN o NN

.383733
.383733
.614355
.628316
.628316
.628316

37

goooooOooOoOoOoOor»Ccr00ooogooooooooooo coooor»crroggoooooooooo
0Ced COOODDODDODODOOD cOOOOOOOOOOOO

googno

ooooooooooboboooor,00obb ooooooor’ocooobooooobooOoooDon

% mpirun -np 1 ../../bin/ascot_v410 condition.in

oooooOobo0oobooboboboooobooooobobO”goutput0001”’000O0D0O0O

oooooo

O0000000007g.output 0001’0 000000000000O0OOO0OODODOQO”g.output_00017000
boboobooooboboooboooooon
OO000D0O0o00D0O0000”evor.dat”O

* cp_r=

+ n_k=

0.427803882215966

>k >k >k >k >k 3k 3k 5k ok 5k 5k 5k >k %k %k %k >k >k >k 5k 5k 5k 5k %k %k >k >k %k %k >k >k >k >k 5k 5k 5k %k >k >k >k >k %k %k >k >k >k >k >k >k k

1

e o T

0

0
0
0
0

-20.2256546776677
-19.7252029661440
-19.7252026564593
-19.7130313711377
-19.4511039643909
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|
mu
]
|
|
|
|
-
|
|
HEE W
lIIII mn

e [eV]

k,

013 CpUODOOO0O0DOODOOO0ODOODOO0O0OODOOO0DOODOOOODOOODOODOO

0 -19.3951534174472
0 -19.3951534171021
ud

0000000000000 000O0”epx’0000000O00O0OOOOODO (00O:evV)0OOOODOOOO

0000000 £k, 000000000000 O00ODO0DO0O0DOODO0O0 (ODD0:evV)0D00O0OODOOOO 13

OO00000000D0O000DoboO0o0n0’evldat’000000DOOO
0000000000000 d trans.dat”0

+ total

e

0.500000000000000D-02 0.199997818598244D+01
0.150000000000000D-01 0.199997819758579D+01
0.250000000000000D-01 0.199997820836010D+01
0.350000000000000D-01 0.199997821829501D+01
0.450000000000000D-01 0.199997822737115D+01
0.550000000000000D-01 0.199997823556062D+01

go

0000000000000000000000000000 (00: eV)DODOOODUOODODDODOODOOODOOO
gbooobOoboooobobooooobobo 40000000
“cordinate.in””0 0000000000 O0O0D0COO0ODO”em_gf.dat”D

+ total

R
0.500000000000000D-02 0.131510676799347D-02
0.150000000000000D-01 0.131440719788078D-02
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6 I I I

4 _

2

0 1 1 1

0.00 0.25 0.50 0.75 1.00
€ [eV]

0 14: CgyUOOO0OOoOoOooooOooooooOoOoOoOoOoOoOOoOOOOODODOOODOODODODODODO

DOS[V/eV]

0.06 | | |
0.04 |- -
0.02 |- -
0.00 : L —
0.00 0.25 0.50 0.75 1.00
e [eV]

0 15: CeOOODOOOOOOOOOOOOODOODOODODDDODODODOOOOOOOOOOO

g

0.250000000000000D-01
0.350000000000000D-01
0.450000000000000D-01
0.550000000000000D-01

0.131375763484579D-02
0.131315870490883D-02
0.131261158030394D-02
0.131211793801151D-02

0000000000000 00000O0000D0O000O00 (D0:eV)DOODODDOOOODODOODOOODODOO
0000 (00:1/eV) 000000000000 150000000

oood
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