2008/01/28

TASK OO0 OO0onogog

1 TASK OOOOO

TASK (Transport Analyzing System for takamaK) 00 0000000000000 0O0O0O
0o0o0ooooboooooobooooooboooooooga

1.1 TASK OOOOODO
e JOUODOODODODODODODOO

gboboobooboobobooboo
gbooboobooboooobod
ugooono

ugboboooboogn

- MPIOODOODODODOODODOD
—gbobooboooobdgd

e NUUDODLOOODLOODLDOOODLOODLDOO

- gbooboobobooboobboobooboo
—gbboobooboobobooboo
—gbooboboobooboooo

1.2 TASK ODOOOOOOODOOO

TASK/EQ | DO OOOOO gbooboboobobobob
TR |\ O0DOODOODOO gbooboboobobobob
WR | OOODOOOOO ECLH:O000000O00CO00O0
WM | OO0ODOOODOO0O IC,AW:00000O00000DOo

FP | ODOOODOO goboobooboooo

DP | ODDOOODOO gobooboobooobobooon

PL | OOOODO gbboobogbobuoobooaobod
LIB | 0000000 gbooboooooo

MIX | O0O0O0O0 ugbobooboogood

MPI | OO0 gobooboobooboboooon

TOT | OO0 goooboo




1.3 00

00000 FORTRAN9S OO 0O Oallocatable 0 0 O derived type 00 component (0 0 0 0O
ooooooobobobbbotboddooooooobbobooooogo

0000000000000000 GSAFOOODODODOOoOooood

http://p-grp.nucleng.kyoto-u.ac. jp/gsaf/

00o00b0oooobooooobobo0oobobooooibO X-window DOOOOODOOO
U0DbO00b0O000obUO0oboOgnoD postseripp OO OO OOODDOOODOOOODOODOO
0000000 LAPACKOODOOODOOOOOOOO0DDOo0oDooooooooooooog
ooooooobooooboooo MPIODOOODODOOOOMPIDDOOODODOODDODOODODOO
googond

2 TASK OODOOODOOOOO
21 TASK OOOOOO

TASK OOO0O0OO0OOO0O0O00oooooocooooooooo

1. TASK O GSAFODOODODODOOO0OO0OOCVSODODOO0O0ODOO0DOO000O0d download OO
000000000000 000 password O fukuyama@nucleng.kyoto-u.ac.jp 00 OO
0000000000000 000000000000 wpload OO0ODOO0OOOOO

export CVS_RSH=ssh

export CVSROOT=:pserver:anonymous@p-grp.nucleng.kyoto-u.ac. jp:/home/fukuyama/cvs
cvs login

password: XXXXXXXX

cvs co bpsd

cvs co task

cvs co gsaf
2.CVSO0000 account 0000000 O0ODOOODOOODOOO uwpload DOOOOOOO
OO0O0O0O000 download 00O

export CVS_RSH=ssh

export CVSROOT=p-grp.nucleng.kyoto-u.ac.jp:/home/fukuyama/cvs
cvs co bpsd

cvs co task

cvs co gsaf

3. 000000000000 taskXXX.tar.gz ODODOOO
http://bpsi.nucleng.kyoto-u.ac.jp/task/

0000000000000 00ooooo0ooo0ooooo0ooooooo0onoooon
000000 task.tar.gz 0 gnu tar 00O O

tar xvzf taskXXX.tar.gz
oboobooboon tar 00O

gzcat taskXXX.tar.gz | tar xvf

goobgoobooboobooooon



22 TASK OOOOOO

cvSOoOooooooDoooooooooooooon TASKOOOOoooooooooo
000000000000 DO00oO00o00oO00o0DbOODooDo00oO0oDbDOooDOooDoooDOoDOo
oooo

1. pserver 00000 download OO0 0OD0task OO0 O OOOOODONO

export CVS_RSH=ssh
cvs login

password: XXXXXXXX
cvs update -Pd

googoo

2.CVvSO0000 account 0O0O0D0OO0ODOtask OOODOOODOOOO

export CVS_RSH=ssh
cvs update -Pd

googooo

23 0ODO000OOODO
2.3.1 GSAF OOOODO
1. cd gsaf/srcU 00000000 D0OO0OOOO
2. cp ../arch/XXXX-XXXX/Makefile.arch .00 0000000000000 O0

e linux-g77: intel86 U Linux D000 g77,gcc0000O0O0O0OOOO

e linux-pgf: intel86 0 Linux 0000 PGIO pgf77, gcc 00000000000
e linux-pgf: intel86 0 Linux O 000 Intel O ifort, icc 00000000000
e macosx-g77: Mac OSX 0000 g77,gecc 00000000000

e macosx-xlf: Mac OSX 0000 IBM/Absoft O xIf, xlc 00000000000
e sx-nifs: NIFSOODOOO O0O0O0O sxf90, sxecce OO DOOO0O0OODOO

e hp-nifs: NIFS Application server 0000 90, cc 000000 OO0ODOO

3. Makefile.arch 0 O O directory BINPATH, LIBPATH OO OO O O0O0O0O

e /usr/local 00000000 0O0ODO /usr/local/bin, /usr/local/lib 0 0O O
e /usr/local 000000000 ODO $HOME/bin,$HOME/1ib 0 OO

4. make O OO0O0OO0DOO0O0OO

5. BINPATH, LIBPATH OO OOODOOO wser DO0ODO
make installJ 0 0000000000000 0O0O0O0OO0OO0OO0OO0OO0

6. LIBPATHOOOOODOO pathOODOOOOOOODOODO



e LIBPATH O /etc/ld.so.conf 0000 01ldconfig 000 DOD0OO0OOOOOODODO
U root UOODOOMO

e 000D LD LIBRARY PATH O LIBPATH O OO OO
0 0O 0O export LD_LIBRARY_PATH=/usr/local/lib

7. cd testUOUOO0DOUOOOOOODOOOODOOO

8. OO0 LD LIBRARY PATH I ../1ip 00000
export LD_LIBRARY PATH=../lib

9. make
10. /bsctestU OO OO OOOOOOOOOOOO
11. cd ../../..

2.3.2 TASK OOOOODO

O0D0task U0 OD0OOOO make.header.org U 0O U OO make.header OO OO OOOOOO
gbobobobobooboooobooooobooooooboobobOobobOgn serippdboQg
ooooOo #000000

gbobobobobobobobuobobo

make libs make

gboboboboboboboboboboo

O0000Otask DODOODOOO uwpdate OO OO0 ODOOOOOOOODOOOOODOODO
U000D00Omeke 1libs 0000000000000 O000OO0O00OO0OODOOOOODOODOO
U0 make O ODOODO

24 0O000OO0OO0OO0OOOOOO

0000000DOO000C000O0O0DO00 GSAFOODOODOOOOODOODOOoOoOoOooodg
U0 cALL GsSOPEN DO D 0O00OD0O00O0OD0OO0OO0D0O0D0O0D0O000000000000000

. 0dbooboobooboooooobboobooboobboo bbb ooDOoo
ubbooboooobuoobooobuooboobboobooboo

2.000000Db00bO0obOoOoooboobOobObobooobOoobUobDbobboobo
ocobooboooooooboooobcoboooooboobooboobobooooDOoDbOoD
00’yyD’rooooooooobooooooooooooo’yboobogoooooo
oboob’'roogboobooboobooboooobooooogooogoooooooooon
ocoooooooboooooobyooboooooobooooooobboOooooooo
gbooboobooboboboboboooboooboboobobooobooboboboboooboo
ooooooovoooboooobooooboobooobboooobooooooboogooooo
ooooo0’y oooooosyoooooorNoooooooooo

3. 0000000000000 00000 GSGhbPOODOOOOODODOODOOOOODOD
googa export GSGDP=3c



25 0O00DbOO0ObDOOODOO

gooooo

goboogoo "= 000000 namelist 0O OO0
gboboboboboboobooooooooooo
goboobooobboobooboonoog

namelist OO OO0

0000000 namelist 0O00OO0O00ODO xxinit.f OO0OOOOO XXINIT O
odooodooooooa

000000DO00b00000Db00D xxparm DO00O0Onamelist 0O0OO00OOOOODOODO

goobogoo =" gobobooobgogn "&xx"OOO0OO " &end" ODOODOO
U00namelist 000000000000
gooodooo "p* O0OO000O0Onamelist JUOOOOO0OOO0OOO

gooobgo
gboboodoboooobooobooooboooboooon
gobodbooooboobooooobooboobobooboon

0000Onamelist DO OO0
O000Onamelist ODOOOOO
dooooooooooooo
odooooooooooooo
doooooooooooon
doooooooooo
odoooooooooo
dooooooon

3 0DOOo0oboobobon

XXcomn.inc JOOOOOODOOOOOOOOOO0O0OO0OOOOO0OOOOO0OO0OOODOOO
gobooooboobobooboobboobooboobon

plcoml.inc

NSM 1] 5 Maximum number of particle species

plcom2.inc

NHM [I] 100 Maximum number of cyclotron harmonics
NXM [I] 1001 Maximum number of 1D graph mesh points
NPM [I] 100 Maximum number of momentum amplitude mesh



NTHM [I] 100 Maximum number of pitch angle mesh
NRM [I] 25 Maximum number of radial mesh
NGXM [I] 101 Maximum number of graphic x mesh
NGYM [I] 101 Maximum number of graphic y mesh
eqcoml.inc
NRGM [I] 131 Maximum number of R mesh (display)
NZGM [I] 131 Maximum number of Z mesh (display)

(
NPSM [I] 131 Maximum number of psi mesh (display)

eqcom2.inc

NSGM
NTGM
NUGM [I] 128 Maximum number of poloidal mesh of radial boundary (solver)

—
Ml

64 Maximum number of radial mesh (solver)

—
—

64 Maximum number of poloidal mesh (solver)

eqcoma3.inc

NRM [I] 201 Maximum number of radial mesh (interpolation)

NTHM [I] 129 Maximum number of poloidal mesh (interpolation)

NSUM [I] 1025 Maximum number of poloidal mesh of radial boundary (interpolation)
NNM [I] 1000 Maximum number of poloidal mesh to follow field line

eqcomd.inc

NTRM [I] 200 Maximum number of radial mesh (interpolation)

trcomO0.inc

NRM [I] 80 Maximum number of radial mesh

NTM [I] 10001 Maximum number of time mesh for global quantities

NGM [I] 1001 Maximum number of time mesh for profiles

NSM 1] 4 Maximum number of particle species (bulk ions and electrons)
NSzZM  [I] 2 Maximum number of impurity species

NOM 1] 2 Maximum number of neutral species

NFM 1] 2 Maximum number of fast ion species

NCGM  [I] 22 Maximum number of profiles

NCTM [I] 100 Maximum number of global quantities

NTUM [I] 1001 Maximum number of time mesh in UFILE



wrcoml.inc

NEQ 1] 8 Number of equations in ray tracing
NBEQ []] 19 Number of equations in beam tracing
NBVAR []] 53 Number of variables in beam tracing
NRAYM [I] 9 Maximum number of rays and beams
NITM [I] 10000 Maximum number of iterations in tracing
NRADM [I] 1000 Maximum number of radial division in power deposition
wmcomm.inc
NRM [I] 201 Maximum number of radial mesh
NDPM  [I] 2 Maximum power of 2 for toroidal mode number
MDPM  [I] 4 Maximum power of 2 for poloidal mode number
NAM ] 4 Maximum number of antennas
NSUM [I] 2049 Maximum number of poloidal mesh on radial boundary
NGZM [I] 401 Maximum number of graphic mesh
NTHGM [I] 64 Maximum number of poloidal mesh for graphics
vimcomm.inc
Under reorganization

fpcoml.inc
NRM 1] 25 Maximum number of radial mesh
NPM Il 50 Maximum number of momentum amplitude mesh
NTHM [I] 50 Maximum number of pitch angle mesh
NTGIM [I] 21 Maximum number of detail time mesh
NTG2M [I] 501 Maximum number of time mesh
NCRM [T 5 Maximum number of cyclotron harmonics
NLM 1] 13 Maximum number of Legendre harmonics

dpcoml.inc
NHM [I] 100 Maximum number of cyclotron harmonics
NXM [I] 1001 Maximum number of one-dimensional graphic mesh
NPM [I] 100 Maximum number of momentum amplitude mesh
NTHM [I] 100 Maximum number of pitch angle mesh
NRM I 25 Maximum number of radial mesh
NGXM [I] 101 Maximum number of x-mesh for two-dimensional graphics
NGYM [I] 1011 Maximum number of y-mesh for two-dimensional graphics



Q QO O

Q QO Qa0

RR
RA
RB
RKA
RDL

BB
Q0
QA

AME
AMP
Ve
RMUO
EPSO
CI

RKAP
RDEL
BB
Qo
QA
RIP

PROFJ :

P =
T =

PHYSICAL CONSTANTS )======

i ST S = (o I o G}

: Pi

: Elementaty charge

: Electron mass

: Proton mass

: Speed of light in vacuum

: Permeability of free space
: Permittivity of free space

: Imaginary unit

.DO*AC0S (0.DO)
.6021892 D-19
.109534  D-31
.6726485 D-27
.99792458 D 8
.DO*PI*1.D-7
.D0/ (VC*VC*RMUO)

(0.D0,1.D0)

DEVICE PARAMETERS )======

O B B P, W

w

: Plasma major radius

: Plasma minor radius

: Wall minor radius

: Plasma shape elongation

: Plasma shape triangularity *

: Magnetic field at center

: Safety factor at center

: Safety factor on plasma surface
: Plasma current

Curren density profile parameter (power of (1 - rho"2))

.DO
.DO
.2D0
.DO
.DO

.DO

1.DO

.DO

(m)
(m)
(m)

(T

(MA)



Q QOO0 aQ@

-~
o H
o ‘v
o
[
] [}

NSMAX :
PA
PZ
PN
PNS
PZCL
PTPR
PTPP
PTS
PU
PUS
PNITB
PTITB :
PUITB :

3.D0
2.D0

Number of particle species

: Mass number

: Charge number

: Density at center (1.0E20/m*%3)
: Density on plasma surface (1.0E20/m*%3)
: Ratio of collision frequency to wave frequency
: Parallel temperature at center (keV)
: Perpendicular temperature at center (keV)
: Temperature on surface (keV)
: Toroidal rotation velocity at center (m/s)
: Toroidal rotation velocity on surface (m/s)
: Density increment at ITB (1.0E20/Mm*3)
Temperature increment at ITB (keV)

Toroidal rotation velocity increment at ITB  (m/s)

NSMAX = MIN(2,NSM)

PA(1)
PZ(1)
PN(1)
PNS(1)
PZCL (1)
PTPR(1)
PTPP (1)
PTS(1)
PU(1)
PUS(1)

PNITB(1)=
PTITB(1)=
PUITB(1)=

AME/AMP
-1.0DO
.0DO
.0DO
.00DO0
.0DO
.0DO
.05D0
.DO
.DO
.DO
.DO
.DO

]
O O O O O O 0 o0 O O =

IF(NSM.GE.2) THEN

PA(2)
PZ(2)
PN(2)
PNS(2)
PZCL(2)
PTPR(2)
PTPP(2)

.0DO
.0DO
.0DO
.0DO
.00DO
.0DO
.0DO

]
OO 01 O O = = =



Q QO QO

aQ Q Q Q

PTS(2) = 0.05D0
PU(2) = 0.DO
PUS(2) = 0.DO
PNITB(2)= 0.DO

PTITB(2)= 0.DO
PUITB(2)= 0.DO

ENDIF

DO NS=3,NSM
PA(NS) = 1.0D0
PZ(NS) = 1.0D0
PN (NS) = 0.0D0
PNS(NS) = 0.0DO
PZCL(NS) = 0.0DO
PTPR(NS) = 5.0DO0
PTPP(NS) = 5.0DO
PTS(NS) = 0.0DO
PU(NS) = 0.D0
PUS(NS) = 0.DO
PNITB(NS)= 0.DO
PTITB(NS)= 0.DO
PUITB(NS)= 0.DO

ENDDO

======( PROFILE PARAMETERS )======

PROFN1:
PROFN2:
PROFT1:
PROFT2:
PROFU1:
PROFU2:

PROFN1= 2
PROFN2= 0O
PROFT1= 2.
PROFT2= 1
PROFU1= 2
PROFU2= 1

Density profile parameter (power of rho)
Density profile parameter (power of (1 - rho”PROFN1))
Temperature profile parameter (power of rho)
Temperature profile parameter (power of (1 - rho”PROFN1))
Rotation profile parameter (power of rho)
Rotation profile parameter (power of (1 - rho”PROFN1))

.DO

.5D0

DO

.DO

.DO

.DO

======( MODEL PARAMETERS )======

MODELG:

Control plasma geometry model

10
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Q Q Q Q Q Q

Q Q Q Q Q Q

Q Q Q Q Q Q

MODELN:

MODELQ:

MODELG= 2
MODELN= O
MODELQ= O

RHOMIN:

QMIN

RHOITB:
RHOEDG:

RHOMIN
QMIN

RHOITB
RHOEDG

g > W NN = O

: Slab geometry

: Cylindrical geometry

: Toroidal geometry

: TASK/EQ output geometry

: VMEC output geometry

: EQDSK output geometry
6:

Control plasma profile
0:
1:
2:
8:
9:

Control safety factor profile (for MODELG=0,1,2)
0:
1:

Boozer output geometry

Calculated from PN,PNS,PTPR,PTPP,PTS,PU,PUS

PT calculated from TASK/EQ pressure profile

PN*PT proportional to TASK/EQ pressure profile
Read from file by means of WMDPRF routine (DIII-D)
Read from file by means of WMXPRF routine (JT-60)

Parabolic q profile (QO,QA,RHOMIN,RHOITB)
Given current profile (RIP,PROFJ)

rho at minimum q (0 for positive shear)

: q minimum for reversed shear

.DO
.5D0
.DO
.DO

= O ~ O

rho at ITB (0 for no ITB)
rho at EDGE for smoothing (1 for no smooth)

RHOGMN: minimum rho in radial profile

RHOGMX: maximum rho in radial profile

RHOGMN
RHOGMX

0.DO
1.DO

KNAMEQ: Filename of equilibrium data

KNAMWR: Filename of ray tracing data
KNAMWM: Filename of full wave data

11
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ot

Q QO Q Q a @

Q QO Qoo

KNAMFP: Filename of Fokker-Planck data
KNAMFO: Filename of File output
KNAMPF: Filename of profile data

KNAMEQ
KNAMWR
KNAMWM
KNAMFP
KNAMFO
KNAMPF

EQ 00O

’eqdata’

‘wrdata’

’wmdata’
’fpdata’
’fodata’
’pfdata’

*%% CONSTANTS *kxs*x

PI
RMUO
AMP
AEE

PI
RMUO
AMP
AEE

: Pi

: Permeability of free space

: Proton mass

: Electron charge

[ N N G ]

.DO*ASIN(1.DO)
.DO*PI*1.D-7
.6726231D-27
.60217733D-19

*%*%x CONFIGURATION PARAMETERS x**x*

RR
RA
RB
RKAP
RDLT
BB
RIP

RR
RA
RB
RKAP
RDLT
BB
RIP

: Plasma major radius

: Plasma minor radius

: Wall minor radius

: Plasma shape elongation

: Plasma shape triangularity

: Magnetic field at center

: Plasma current

3.
1.

DO
DO

RA=*1.1DO

1.
0.
3.
3.

6D0
25D0
DO
DO

12

(m)
(m)
(m)
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*%xx PROFILE PARAMETERS **x*

PPO : Plasma pressure (main component) (MPa)
PP1 : Plasma pressure (sub component) (MPa)
PP2  : Plasma pressure (increment within ITB) (MPa)

PROFPO: Pressure profile parameter
PROFP1: Pressure profile parameter

PROFP2: Pressure profile parameter
PPSI=PPO* (1.DO-PSIN**xPROFRO) **PROFPO
+PP1% (1.DO-PSIN**PROFR1) **PROFP1
+PP2x (1.D0- (PSIN/PSIITB) **PROFR2) **PROFP2

The third term exists for RHO < RHOITB

PPO = 0.001DO

PP1 = 0.0D0

PP2 = 0.0D0

PROFPO = 1.5D0

PROFP1 = 1.5D0

PROFP2 = 2.0DO
PJO : Current density at R=RR (main component) : Fixed to 1
PJ1  : Current density at R=RR (sub component) (arb)
PJ2 : Current density at R=RR (sub component) (arb)

PROFJO: Current density profile parameter
PROFJ1: Current density profile parameter
PROFJ2: Current density profile parameter

HJPSI=-PJO*(1.DO-PSIN**PROFRO) **PROFJO

& *PSIN#** (PROFRO-1.DO0)

& -PJ1*(1.DO-PSIN**PROFR1) **PROFJ1
& *PSIN#** (PROFR1-1.D0)

& -PJ2*(1.DO-PSIN**PROFR2) **PROFJ2
& *PSIN#** (PROFR2-1.DO0)

The third term exists for RHO < RHOITB

PJO = 1.00D0

PJ1 = 0.0D0

PJ2 = 0.0DO0

PROFJO = 1.5D0O

PROFJ1 = 1.5D0

PROFJ2 = 1.5D0

13
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Q QO a0

FFO
FF1
FF2

: Current
: Current

: Current

PROFFO: Current
PROFF1: Current
PROFF2: Current

FPSI=BB*RR
+FFO* (1.DO-PSIN**PROFRO) **PROFFO
+FF1*(1.D0-PSIN**PROFR1) **PROFF1
+FF2% (1.D0-PSIN**xPROFR2) **PROFF2

&
&
&

The

FFO
FF1
FF2
PROFFO
PROFF1
PROFF2

QQo
QQs
QQo
QQ1
QQ2

density at R=RR (main component) : Fixed to 1
density at R=RR (sub component) (arb)
density at R=RR (sub component) (arb)

density profile parameter

density profile parameter

density profile parameter

third term exists for RHO < RHOITB

.0DO
.0DO
.0DO
.5D0
.5D0
.5D0

]
= =, =, O O =

: Safety
: Safety
: Safety
: Safety
: Safety

PROFQO: Safety
PROFQ1: Safety

factor
factor
factor
factor
factor
factor

factor

on axis for QQ1=QQ2=0

on surface

(sub component)
(increment within ITB)
profile parameter

profile parameter

Pressure profile parameter

+(QQ0-QQS) * (1.DO-PSIN**xPROFRO) **PROFQO
+QQ1#* (1.DO-PSIN*xPROFR1) **PROFQ1
+QQ2#* (1.D0- (PSIN/PSIITB) **PROFR2) **PROFQ2

third term exists for RHO < RHOITB

PROFP2:

QPSI=QQS

The
QQO = 1.D0
QQs = 3.D0
QQ1 = 0.0D0
QQ2 = 0.0D0
PROFQO = 1.0DO
PROFQ1 = 1.0DO

14
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Q QO Qa0

PROFQ2 = 1.0DO

PTO
PT1
PT2
PTS
PRO
PRO
PRO

PVO
PV1
pPV2
PRO
PRO
PRO

PTO
PT1
PT2
PTS

: Plasma temperature (main component)
: Plasma temperature (sub component)
: Plasma temperature (increment within ITB)

: Plasma temperature (at surface)

PROFTO: Temperature profile parameter

PROFT1: Temperature profile parameter

PROFT2: Temperature profile parameter

TPSI

The

FTO
FT1
FT2

PVO
PV1
PvV2

=PTS+(PTO-PTS) * (1.DO-PSIN**PROFRO) **PROFTO
+PT1%(1.DO-PSIN**xPROFR1) **PROFT1

+PT2# (1.DO-PSIN/PSIITB) **PROFR2) **PROFT2
+PTS

third term exits for RHO < RHOITB

.0DO
.0DO
.0DO
.05D0
.5D0
.5D0
.0DO

]
N m,r =, O O O =

: Toroidal rotation (main component)
: Toroidal rotation (sub component)

: Toroidal rotation (increment within ITB)

PROFVO: Velocity profile parameter

PROFV1: Velocity profile parameter

PROFV2: Velocity profile parameter

PVSI

The

FvO
Fvi
Fv2

=PV0* (1.DO-PSIN**xPROFRO) **PROFVO
+PV1x*(1.DO-PSIN**PROFR1) **PROFV1
+PV2x (1.D0- (PSIN/PSIITB) **PROFR2) **PROFV2

third term exits for RHO < RHOITB

.0DO
.0DO
.0DO
.5D0
.5D0
.0DO

]
N =, O O O

15
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PNO :

PNO =

Plasma number density(constant)

1.

PROFRO:
PROFR1:
PROFR2:
RHOITB:

PROFRO
PROFR1
PROFR2
RHOITB

O NN =

0TC
HM

0TC
HM

1.D

D20

Profile parameter

Profile parameter

Profile parameter
Normalized radius SQRT(PSI/PSIA) at ITB

.DO
.DO
.DO
.5D0

: Constant OMEGA**2/TPSI

: Constant

6

0.15D0

(Am)

*%*x MESH PARAMETERS s***

NSGMAX:
NTGMAX:
NUGMAX:
NRGMAX:
NZGMAX:
NPSMAX:
NRMAX :
NTHMAX:
NSUMAX:

NSGMAX =
NTGMAX =
NUGMAX =

NRGMAX =
NZGMAX =
NPSMAX =

NRMAX =
NTHMAX =
NSUMAX =

32
32
32

32
32
21

50
64
65

Number
Number
Number
Number
Number
Number
Number
Number

Number

of
of
of
of
of
of
of
of
of

radial mesh points for Grad-Shafranov eq.
poloidal mesh points for Grad-Shafranov eq.
radial mesh points for flux-average quantities
horizontal mesh points in R-Z plane

vertical mesh points in R-Z plane

flux surfaces

radial mesh points for flux coordinates
poloidal mesh points for flux coordinates

boundary points

16



*%* CONTROL PARAMETERS s**x

EPSEQ : Convergence criterion for equilibrium

Q Q Q Q Q

EPSEQ = 1.D-6

C
C MDLEQF : Profile parameter
C 0: given analytic profile P,Jtoroidal,T,Vph
C 1: given analytic profile P,F,T,Vph
C 2: given analytic profile P,Jparallel,T,Vph
C 3: given analytic profile P,q,T,Vph
C 5: given spline profile P,Jtoroial,T,Vph
C 6: given spline profile P,F,T,Vph
C 7: given spline profile P,Jparapllel,T,Vph
C 8: given spline profile P,q,T,Vph
C
MDLEQF = O
C
C MDLEQC : Poloidal coordinate parameter
C 0: Poloidal length coordinate
C 1: Boozer coordinate
C
MDLEQC = O
C
C NPRINT: Level print out
C
NPRINT= O
C
C **xx FILE NAME %%
C
C KNAMEQ: Filename of equilibrium data
C
KNAMEQ = ’eqdata’
6 WROODO
C
C *xx CONSTANTS * ok
C
C PI : Pi
C AEE : Elementaty charge
C AME : Electron mass
C AMM : Proton mass

17
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RMUO

EPSO

VOID
PI = A
AEE =1
AME =9
AMM =1
VC = 2
RMUO =4
EPSO =1
RKEV = A
VOID =0
==== DEVICE

RR

RA

RKAP

RDLT

BB

RIPS

RIPE

RIPSS

RHOA
RR =3
RA =1
RKAP =1
RDLT =0
BB =3
RIPS =3
RIPE =3
RIPSS =3
RHOA =1
==== PLASMA

NSMAX

NSZMAX :

NSNMAX :

PA(NS)

: Speed of light in vacuum

: Permeability of free space
: Permittivity of free space
: 0.DO

SIN(1.D0)*2.DO
.60217733D-19
.1093897D-31
.6726231D-27
.99792458D8
.DO*PI*1.D-7
.DO/ (VC*VC*RMUO)
EE*1.D3

.DO

PARAMETERS ====

: PLASMA MAJOR RADIUS (M)

: PLASMA MINOR RADIUS (M)

: ELIPTICITY OF POLOIDAL CROSS SECTION

: TRIANGULARITY OF POLOIDAL CROSS SECTION

: TOROIDAL MAGNETIC FIELD ON PLASMA AXIS (T)

: INITIAL VALUE OF PLASMA CURRENT (MA)

: FINAL VALUE OF PLASMA CURRENT (MA)

: VALUE OF PLASMA CURRENT FOR INITIAL CONVERGENCE

: EDGE OF CALCULATE REGION (NORMALIZED SMALL RADIUS)

.0DO
.2D0
.5D0
.0DO
.DO
.DO
.DO
.DO
.DO

PARAMETERS ====

: NUMBER OF MAIN PARTICLE SPECIES (NS=1:ELECTRON)

NUMBER OF IMPURITIES SPECIES
NUMBER OF NEUTRAL SPECIES

: ATOMIC NUMBER

18
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PZ(NS) : CHARGE NUMBER

PN(NS) : INITIAL NUMBER DENSITY ON AXIS (1.E20 M*x-3)
PNS(NS): INITIAL NUMBER DENSITY ON SURFACE (1.E20 M*x*-3)
PT(NS) : INITIAL TEMPERATURE ON AXIS (KEV)

PTS(IS): INITIAL TEMPERATURE ON SURFACE (KEV)

NSMAX=2
NSZMAX=0 ! the number of impurities
NSNMAX=2 ! the number of neutrals, 0 or 2 fixed

PA(1) = AME/AMM
PZ(1) =-1.D0

PN (1) = 0.5D0
PT(1) = 1.5D0
PTS(1) = 0.05D0
PNS(1) = 0.05D0
PA(2) = 2.D0
PZ(2) = 1.D0
PN(2) = 0.5D0-2.D-7
PT(2) = 1.5D0
PTS(2) = 0.05D0
PNS(2) = 0.05D0-2.D-8
PA(3) = 3.DO
PZ(3) = 1.D0
PN(3) = 1.D-7
PT(3) = 1.5D0
PTS(3) = 0.05D0
PNS(3) = 1.D-8
PA(4) = 4.D0
PZ(4) = 2.D0

PN (4) = 1.D-7
PT(4) = 1.5D0
PTS(4) = 0.05D0
PNS(4) = 1.D-8
PA(5) = 12.D0
PZ(5) = 2.D0
PN(5) = VOID
PT(5) = 0.D0

PTS(5) = 0.DO
PNS(5) = VOID
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PA(6)
PZ(6)
PN (6)
PT(6)
PTS(6) =
PNS(6) =

PA(7) =
PZ(7) =
PN(7) =
PT(7) =
PTS(7) =
PNS(7) =

PA(8) =
PZ(8) =
PN(8) =
PT(8) =
PTS(8) =
PNS(8) =

12.D0
4.D0
VOID
0.DO
0.DO
VOID

.DO
.DO
.D-15
.DO
.DO
.D-4

N O O = O N

.DO
.DO
.D-15
.DO
.DO
.D-15

=, O O » O N

==== TMPURITY PARAMETERS ====

PNC
PNFE

PNNU
PNNUS

‘v 'u 'd
=2 =2 =
= = 1
S o m
n

nonon

: CARBON DENSITY FACTOR
: IRON DENSITY FACTOR
COMPARED WITH ITER PHYSICS DESIGN GUIDELINE
: NEUTRAL NUMBER DENSITY ON AXIS (1.E20 M*x-3)
ON SURFACE (1.E20 M**-3)

.DO
.DO
.DO
.DO

SO O O O

==== PROFILE PARAMETERS ====

PROFN*:
PROFTx*:
PROFU*:
PROFJ*:

ALP

PROFILE PARAMETER OF INITIAL DENSITY

PROFILE PARAMETER OF INITIAL TEMPERATURE

PROFILE PARAMETER OF INITIAL NEUTRAL DENSITY

PROFILE PARAMETER OF INITIAL CURRENT DENSITY
(X0-XS) (1-RHO**PROFX1) *xPROFX2+XS

: ADDITIONAL PARAMETERS

20



Q QO Q Q a @ Q Q Q Q

Q QO Qo o

ALP(1): RADIUS REDUCTION FACTOR
ALP(2): MASS WEIGHTING FACTOR FOR NC
ALP(3): CHARGE WEIGHTING FACTOR FOR NC

PROFN1 = 2.DO
PROFN2 = 0.5D0O
PROFT1 = 2.DO
PROFT2 = 1.DO

PROFU1 =12.D0
PROFU2 = 1.DO
PROFJ1 =-2.D0O
PROFJ2 = 1.DO

ALP(1) = 1.0DO
ALP(2) = 0.DO
ALP(3) = 0.DO

==== TRANSPORT PARAMETERS ====

AVO : INWARD PARTICLE PINCH FACTOR
ADO : PARTICLE DIFFUSION FACTOR
CNC : COEFFICIENT FOR NEOCLASICAL DIFFUSION

CDW(8) : COEFFICIENTS FOR DW MODEL

AVO = 0.5D0
ADO = 0.5D0
CNC = 1.D0

CDW(1) = 0.04D0
CDW(2) = 0.04DO0
CDW(3) = 0.04D0
CDW(4) = 0.04D0
CDW(5) = 0.04DO
CDW(6) = 0.04D0
CDW(7) = 0.04D0
CDW(8) = 0.04DO

==== TRANSPORT MODEL ====

MDLKAI: TURBULENT TRANSPORT MODEL

**x*xx*x O.GE.MDLKAI.LT.10 : CONSTANT COEFFICIENT MODEL s**x*x*

*x***x*x 10.GE.MDLKAI.LT.20 : DRIFT WAVE (+ITG +ETG) MODEL ***x*
*kkxx 20.GE.MDLKAI.LT.30 : REBU-LALLA MODEL %%
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**x*xx*x 30.GE.MDLKAI.LT.40 :
*%%%x*x 40.GE.MDLKAI.LT.60 :
MDLKAI.GE.60 :

%k >k %k %k k

*okokkok

k kK kX

3k %k %k 5k %

k3 %k X Xk

%k %k %k 5k %k

>k 3k %k % Xk

>k kK kX

k %k %k 5k %k

k3 %k X Xk

%k %k kK

k% %k X Xk

%k %k %k k %k

>k 3k %k X X

%k %k %k %k %

%k %k %k k k

% %k %k X Xk

3k %k %k %k %

kK kk %k

%k %k %k Xk Xk

%k %k %k %k %

kK kk k

k% %k Xk X

*okkkk

% 3k %k %k X

3k %k %k %k %

*okkokk

k% %k %k X

MDLETA: RESISTIVITY MODEL

MDLAD :

MDLKAT.

MDLKAT

MDLKAT.

MDLKAI

MDLKAT.
MDLKAT.
MDLKAT.
MDLKATI.
MDLKAT.

MDLKAT

MDLKAI

MDLKAI

MDLKAT.
MDLKAT.
MDLKATI.
MDLKAT.

MDLKAT

MDLKATI.

MDLKAT

MDLKAT.

MDLKAI

MDLKAT.

MDLKATI.
MDLKAT.

MDLKAT

MDLKATI.

MDLKAT

EQ.
.EQ.
EQ.
.EQ.

EQ.
EQ.
EQ.
EQ.
EQ.
.EQ.

.EQ.

.EQ.
EQ.
EQ.
EQ.
EQ.
.EQ.
EQ.
.EQ.
EQ.
.EQ.
EQ.

EQ.
EQ.
.EQ.
EQ.
.EQ.

w N~ O

10
11
12
13
14
15

20

30
31
32
33
34
35
36
37
38
39
40

60
61
62
63
64

0: CLASSICAL

1: NEOCLASSICAL

CURRENT-DIFFUSIVITY DRIVEN MODEL s
DRIFT WAVE BALLOONING MODEL %%
ITG(/TEM, ETG) MODEL ETC ****x*

: CONSTANT sk

: CONSTANT/ (1-A*rho”2) ****x*

: CONSTANT*(dTi/drho) "B/ (1-A*rho~2) ***x*x
: CONSTANT* (dTi/drho) "B+Ti"~C #*xx*x*

1 etac=1 skkxx

1 etac=1 1/(1+exp) **xx**

: etac=1 1/(1+exp) *q ***x*x*

: etac=1 1/(1+exp) *(1+q~2) *¥**x*

: etac=1+2.5%(Ln/RR-0.2) 1/(1+exp) ****x*
: etac=1 1/(1+exp) func(q,eps,Ln) *xk**

: Rebu-Lalla model *k*xx

: CDBM 1/(1+s) **x*x*x

: CDBM F(s,alpha,kappaq) *****

: CDBM F(s,alpha,kappaq)/(1+WE172) #*xx*x*
: CDBM F(s,0,kappaq) *****

: CDBM F(s,0,kappaq)/(1+WE1"2) s#x***

: CDBM (s-alpha)"2/(1+s72.5) #x*xx*x*

: CDBM (s-alpha) ~2/(1+s72.5)/(1+WE1"2) s**x*x*
: CDBM s72/(1+872.5) *xxxx

: CDBM s72/(1+s72.5)/(1+WE1"2) k%
: CDBM F2(s,alpha,kappaq,a/R) *¥**x
: CDBM F3(s,alpha,kappaq,a/R)/(1+WS172) *¥xkx*x*

: GLF23 model ***xx

: GLF23 (stability enhanced version) k¥

IFS/PPPL model ***x*x*

: Weiland model ****x*
: Bohm/Gyro-Bohm model s*xx*x*x

PARTICLE DIFFUSION MODEL
0: NO PARTICL TRANSPORT

1: CONSTANT D
MDLAVK: HEAT PINCH MODEL

0: NO HEAT PINCH
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MDLJBS: BOOTSTRAP CURRENT MODEL
MDLKNS: NEOCLASSICAL TRANSPORT MODEL

MDLKAT
MDLETA
MDLAD

MDLAVK
MDLJBS
MDLKNC

31

1]
= oW W Ww

MDLWLD : Weiland model mode selector
0 : using effective transport coefficients

else : using transport coefficients’ vectors
MDLWLD=0

MDDW : mode selector for anomalous particle transport coefficient.

you must NOT modify this parameter.

0 : if MDDW=0 from start to finish when you choose
a certain transport model (MDLKAI),
you could control a ratio of anomalous particle
transport to total particle transport to manipulate
the factor of ADO.

else : this is because you chose MDLKAI=60, 61, or 63
which assign the transport models that can calculate
an anomalous particle transport coefficient
on their own.

MDDW=0

==== Semi-Empirical Parameter for Anomalous Transport ====

CHP = 0.DO0

CKO = 12.D0 ! for electron

CK1 = 12.D0 ! for ions

CWEB = 0.DO ! for omega ExB

CALF = 1.DO0 ! for s-alpha

CKALFA = 0.DO

CKBETA = 0.DO

CKGUMA = 0.DO

==== CONTROL PARAMETERS ====
DT : SIZE OF TIME STEP

NRMAX : NUMBER OF RADIAL MESH POINTS
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NTMAX : NUMBER OF TIME STEP

NTSTEP : INTERVAL OF SNAP DATA PRINT
NGRSTP : INTERVAL OF RADIAL PROFILE SAVE
NGTSTP : INTERVAL OF TIME EVOLUTION SAVE
NGPST : 777

TSST T 777
DT = 0.01D0
NRMAX = 50
NTMAX = 100
NTSTEP = 10
NGRSTP = 100
NGTSTP = 2
NGPST = 4
TSST = 1.D9

==== Convergence Parameter ====

EPSLTR : CONVERGENCE CRITERION OF ITERATION
LMAXTR : MAXIMUM COUNT OF ITERATION

EPSLTR = 0.001DO
EPSLTR = 1.D99
LMAXTR = 10

==== SAWTOOTH PARAMETERS ====

TPRST : SAWTOOTH PERIOD (8)
MDLST : SAWTOOTH MODEL TYPE
0:0FF
1:0N
IZERO : SAWTOOTH CRASH TYPE

TPRST = 0.1DO
MDLST =0
IZERO = 3

==== FUSION REACTION PARAMETERS ====
MDLNF : FUSION REACTION MODEL TYPE
0:0FF

1:0N

MDLNF = 0
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==== NBI HEATING PARAMETERS ====

PNBTOQOT :
: RADIAL POSITION OF NBI POWER DEPOSITION (M)
: RADIAL WIDTH OF NBI POWER DEPOSITION (M)

: NBI BEAM ENERGY (keV)

PNBRTG :
: CURRENT DRIVE FACTOR
: NBI MODEL TYPE

PNBRO
PNBRW
PNBENG

PNBCD
MDLNB

PNBTOT
PNBRO
PNBRW
PNBENG
PNBRTG
PNBCD
MDLNB

0.
0.
0.

NBI TOTAL INPUT POWER (MW)

TANGENTIAL RADIUS OF NBI BEAM (M)

0:0FF
1:GAUSSIAN
2:PENCIL BEAM

DO
DO
5D0

80.D0O

3.
1.

DO
DO

==== ECRF PARAMETERS ====

PECTOQT :

PECRO
PECRW

PECNPR
PECCD
MDLEC

PECTOT
PECRO
PECRW
PECTOE
PECNPR
PECCD
MDLEC

O O O » O O O

ECRF INPUT POWER (MW)

: RADIAL POSITION OF POWER DEPOSITION (M)
: RADIAL WIDTH OF POWER DEPOSITION (M)
PECTOE :
: PARALLEL REFRACTIVE INDEX
: CURRENT DRIVE FACTOR

: ECRF MODEL

POWER PARTITION TO ELECTRON

.DO
.DO
.2D0
.DO
.DO
.DO

==== LHRF PARAMETERS ====

PLHTOT :
: RADIAL POSITION OF POWER DEPOSITION (M)
: RADIAL WIDTH OF POWER DEPOSITION (M)

PLHRO
PLHRW

LHRF INPUT POWER (MW)
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PLHTOE : POWER PARTITION TO ELECTRON
PLHNPR : PARALLEL REFRACTIVE INDEX
PLHCD : CURRENT DRIVE FACTOR

MDLLH : LHRF MODEL

PLHTOT = 0.DO
PLHRO = 0.DO
PLHRW = 0.2DO
PLHTOE = 1.DO
PLHNPR = 2.DO
MDLLH =0

==== JCRF PARAMETERS ====

PICTOT : ICRF INPUT POWER (MW)

PICRO : RADIAL POSITION OF POWER DEPOSITION (M)
PICRW : RADIAL WIDTH OF POWER DEPOSITION (M)
PICTOE : POWER PARTITION TO ELECTRON

PICNPR : PARALLEL REFRACTIVE INDEX

PICCD : CURRENT DRIVE FACTOR

MDLIC : ICRF MODEL

PICTOT = 0.DO
PICRO = 0.DO
PICRW = 0.5DO
PICTOE = 0.5D0O
PICNPR = 2.DO
PICCD = 0.DO
MDLIC =0

==== CURRENT DRIVE PARAMETERS ====

PBSCD : BOOTSTRAP CURRENT DRIVE FACTOR
MDLCD : CURRENT DRIVE OPERATION MODEL

0: TOTAL PLASMA CURRENT FIXED

1: TOTAL PLASMA CURRENT VARIABLE

PBSCD
MDLCD

1.DO
0

==== PELLET INJECTION PARAMETERS ====

MDLPEL : PELLET INJECTION MODEL TYPE
0:0FF 1:GAUSSTIAN 2:NAKAMURA 3:HO
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PELTOT : TOTAL NUMBER OF PARTICLES IN PELLET
PELRO : RADIAL POSITION OF PELLET DEPOSITION (M)
PELRW : RADIAL WIDTH OF PELLET DEPOSITION (M)
PELRAD : RADIUS OF PELLET (M)

PELVEL : PELLET INJECTION VELOCITY (M/S)

PELTIM : TIME FOR PELLET TO BE INJECTED

PELPAT : PARTICLE RATIO IN PELLET’

MDLPEL = 1
PELTOT = 0.DO
PELRO = 0.DO
PELRW = 0.5DO
PELRAD = 0.DO
PELVEL = 0.DO
PELTIM = -10.DO

DO NS=1,NSMAX
PELPAT(NS) = 1.0DO
ENDDO

==== DEVICE NAME AND SHOT NUMBER IN UFILE DATA ====
KUFDEV : DEVICE NAME
KUFDCG : DISCHARGE NUMBER

KUFDEV="jet’
KUFDCG="19649°

==== LOG FILE NAME ====
KFNLOG : LOG FILE NAME

KFNLOG="trf.log’
==== INTERACTION WITH EQ ====
MODELG: O : TR ONLY
3 : USING GEOMETRIC FACTORS FROM EQ FOR INITIAL PROFILE
MODELQ: O : TR ONLY
3

: TR/EQ COUPLED
NTEQIT: STEP INTERVAL OF EQ CALCULATION

MODELG=0

MODELQ=0
NTEQIT=10
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MDLUF=0

: not used

: time evolution
: steady state
: compared with TOPICS

==== IMPURITY TREATMENT ====

MDNI

0 :

MDNI=0

NSMAX=2, ne=ni

calculate nimp and

1 : calculate nimp and
2 :
3

: calculate zeff and

==== INITIAL PROFILE SWITCH ====

MODEP :

MODEP=3

==== JNITIAL CURRENT PROFILE SWITCH =

MDLJQ :

0 :

1

MDLJQ=0

zeff profiles from NE, ZIMP and NM1
ni profiles from NE, ZIMP and ZEFFR
ni profiles from NE, ZIMP and NIMP

initial profile selector for steady-state simulation

create AJ(NR) profile from experimental Q profile

**xx Eqs. Selection Parameter x*xx

MDLEQB=1
MDLEQN=0
MDLEQT=1
MDLEQU=0
MDLEQZ=0
MDLEQO=0
MDLEQE=0

0/1
0/1
0/1
0/1
0/1
0/1
0/1

for
for
for
for
for
for

for

B_theta
density
heat
rotation
impurity
neutral

electron density

28
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MDLEOI=0 ! 0/1/2 for electron only or bulk ion only if NSMAX=1

C
C *x*x NCLASS SWITCH ***
C 0 : off
C else : on
MDNCLS=0
C
C *xx MODERATE TIME EVOLUTION FOR ANOMALOUS TRANSPORT COEFFICIENTS *x*3x*
C 0 : off
C else : multiplyer for TAUK (which is the required time of
C averaging magnetic surface)
MDTC=0
7 WROOO

wROOODOOOODOODOODOOOooOOooOooOooOooooooooooboooooboobogoono

71 WRUOOOOODO
p:000000000DO0
v:0ooooooooobo
R:000040b0oaoooOg
B:00000nooooogn
G:00000000b00b00b00bO0
s:gboudubooboboooboobo
1: 0000000000
2: 0000000000
3:gpobooboaaoo
F:0000000000

Q: 00000
gbobgbobgoboobopobO0bO0obO0ObObODORODODOOOOODOOOODLDGOHDO
obobobbosoboboboboboboboobo

7.2 pP,v:0000000

O000b000DOnamelist U0 O00O0ODO0ODOOODOODOODOODOODOOODODO
00000000000 %wr’00000CO0DMOOOOO0OOOCO0OOCODOOOODOOOO
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00000000%end’ 00000000ODOOOOO

&wr PN=0.2,0.1,0.1 &end

ood py=0 PN(1),PN(2),PN(3)=000000O0
gobooboooobooboooboooo

&wr RR=8.14,RA=2.8,BB=5.68 &end

RR 0000000 : 3.0 [m]

RA 0000000 @ 1.0 [m]

RB 0000 : 1.2 [m]

RKAP 000 : 1.0

RDLT 0000 : 0.0

BB 000000 : 3.0 [T

QO r=0 000000 : 1.0

QA r=RA 000000 : 3.0

RIP 000 : 3.0 [MA]

PROFJ 0000oOoooo : 2.0

PROFN1 000000ooooo : 2.0D0

PROFN2 D00o00oooooo : 0.5D0

PROFTI D00000ooooo : 2.0D0

PROFT2 00000000000 : 1.0D0

PROFU1 0000000000000 : 2.0D0

PROFU2 0000000000000 : 1.0D0

NSMAX 00000 :2001:000

PA 00000 [0000]: PA(1)=5.4462e-4, PA(2)=1.0
PZ 0000 [0D00]: PZ(1)=-1.0, PZ(2)=1.0

PN 0000 [10%°/m?] : PN(1)=1.0, PN(2)=1.0

PNS 0000 [10*°/m?] : PNS(1)=0.0, PNS(2)=0.0
PZCL 00000 [v/w]: PZCL(1)=0.0, PZCL(2)=0.0
PTPR 00000000 [keV] : PTPR(1)=5.0, PTPR(2)=5.0
PTPP 00000000 [keV]: PTPP(1)=5.0, PTPP(2)=5.0
PTS 0000 [keV] : PTS(1)=0.05, PTS(2)=0.05

PU 00000000 [m/s] : PU(1)=0.0, PU(2)=0.0
PUS 00000000 [m/s] : PUS(1)=0.0, PUS(2)=0.0
PNITB ITBOODOOOO [10*°/m?] : PNITB(1)=0.0
PTITB ITBOOOOOO [keV] : PTITB(1)=0.0

PUITB ITBOOOOOO [m/s] : PUITB(1)=0.0
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MODELG

MODELN

MODELQ

RHOMIN
QMIN
RHOITB
RHOEDG

RHOGMN
RHOGMX

KNAMEQ
KNAMWR
KNAMFP
KNAMFO

MODELP

googno

ooooo
ooooo
0000000
TASK/EQODOODO
VMECDOODO

=W N = O

gooooood

PN+«PTOOODOODOODO
uboboooboogn

© N = O

000000000 (MODELG=0,1,2)

0 : Q0,QA0D0DO
1 : RIP,PROFJOO0

oboobooboooooobooboo: 0.bo
gbooaoo
ITBOOOOOOOODO: 0.DO

ubboobooboobbooboobboon:

gboooobooboobbooobog: 0.00
oboooooooooooooooo: 1.Do

0000000000 : eqdata
000000000000 : wrdata
000000000000 : fpdata
O000000000: fodata

0000000 : MODELP(1)=5MODELP(2)=0

uboboobodgbooo
gbooooooooood
goobooboogoo
gboboobooobooo

w N = O
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PN,PNS,PT,PTSO000
PNOOOOPTOOOOOOOODO

1.DO0



NDISP1
NDISP2

MODELV

RF

RPI

ZPI
PHII
RNZI
RNPHII
RKRO
UUI

SMAX
DELS

© © 00 N O Ot

10 -19

20 -29

gobooboobbooboobooooboon
gbooobooobbooboobobooboooon
uboboobooobooobooboooooon
ugboboobodgboobooboogn
gbooooooooood
goboobogbboobooboooon
gbobooboobooo

uboboobooobooo

ubbooboadbood
gboobooboobooooo
gobooboobooo

gbobooboobooo
ubobooboogbooon
ubbooboogbooon
gboobooooooon

0000000000000 00NDISPI(1)=-2, NDISP1(2)=-2
0000000000000 00NDISP2(1)=2, NDISP2(2)=2

obooooog

0
1
2
3

000 [MHz

gooooooooooooon
gobogobooboobboobooboobo
gboogoooboobooonoog
gboooobooboobboobooboobon

0000000 [m]

000000 [m]

00000000 [Rad]

000000000

000000000000
000000000000 NewtonO0OOOODO
000000000

0000000 [m]: 5.00
000000 [m]: 1.00e-2

32



UUMIN

Uoooobognbobgg : 1.00e-4

NRAYMX oooad
EPSRAY oo0o00oooooooon
DELRAY oboobooboobooboboobo
DELDER oooooooooo
DELKR obooouoouobooooooooogoog
EPSNW oboooooooooooognog
LMAXNW 000000ooooooooooon
INTYPE oooo0ooooooooooo
0 : RF,RP,ZP,PHI,RKRO,RNZ, RNPHI,UU
1 : RF,RP,ZP,PHI,RKR0,ANGZ, ANGPH,UU
2 : RF,RP,ZP,PHI, MODE, ANGZ,ANGPH,UU
IGTYPE ooooooog
0: 00000
1. DOoO0OooO
IQTYPE O0000oooooooooo
0: Runge-Kutta, 0 00O
1:  Runge-Kutta, 0 OO
2:  Runge-Kutta-Fahlberg, 00 0O O
NRZMAX gboboouoouoooouobooooooooon
NRADMX obooouoouobooooooooogoog
RCURVA 0000000000000k O BOOOO
RCURVB 0000000000000k DO ExBOOOO
RBRADA 000000000k O BOODOO
RBRADB 000000000k DO ExBOOOO

73 R:00000000D00

rROODODODOODOODODODODODOD 170e3,10.8,,,-2000,,0.8/

O000o0oO000U0oOoOo0o00oooOO00/0000oooOo0o0oDooOOoOoOooooOoo
gboboboboooooooooo

e INTYPE=0
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oooon

o0 RF
RPI
ZP1
PHII
RKRO
RNZI
RNPHII
UUI

e INTYPE=1

oooon

OO0 RF
RPI
ZP1
PHII
RKRO
ANGZ
ANGPH
UUI

000 [MHz

00000 R [m)

00000000 Z [m]

00000000 [radian]

0000000000000 0000000000(1/m]
gboooooboogan

gbooooboobogn

gboogooodan

000 [MHg

00000 R [m]

00000000 Z [m]

00000000 [radian]

0000000000000 0000000000([1/m]
gboooooboobooan

gboooooooboogn

cooooobog

e INTYPE=20] OO OOO

ooooo

o0 RF
RPI
ZP1
PHII
MODEW
ANGZ
ANGPH
UUI

74 G:00000

000 [MHz]

00000 R [m]
00000000 Z [m)
00000000 [radian]
000000 O0:slow wave, 1:fast wavell
gooodoooouoon
goooooooooon
oooooooog

ogooboboboboboob

2 000ooooon

P ooooogoon

4 goooooooooog
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B Uoooboog s
‘6> 0o00on

X000

8 FPUDOO

FPOODODODODOODOOOOOOOODODODODODOOOOOOOOOOODODODO
gobooboobbooobooooboon

81 FPOUOOODOO

R:FPOUODODODODOODODOODODO
c:rPOUODODOUODODUODODODO
p:00b00d0booono0Od
v:0oooooooooo
G:00b0o0booboogon

F:000 ascii U0 O0D0O00OO0DOOODOO
I:00000000000000D0
w:O0ooooooood
Y:FPOOOOUOOOOODOOO
s:gb0ooboogoboobooobooo
L:0000oooooooooooobooom

Q:0b0ogn

goboooboobbopO00nbO0ODbO0ODDOROODOODODOODDODOODDOOM
cOUbOobObOoOsbOuobobobOobOobobOono

goboogbobogoobooo

XXcomn.inc OO OODOUOOUODOOODOOODOOOOOOODOOOOODOOoOoOoOooobDoOoD
gboboobobobobobobooboboobobooobo

fpcoml.inc

NRM [I] 25 Maximum number of radial mesh

NPM 1] 50 Maximum number of momentum amplitude mesh
NTHM [I] 50 Maximum number of pitch angle mesh

NTGIM [I] 21 Maximum number of detail time mesh

NTG2M [I] 501 Maximum number of time mesh
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NCRM []] 5 Maximum number of cyclotron harmonics
NLM [I] 13 Maximum number of Legendre harmonics

82 pP,v:000000O00

O0000D0D0COnamelist 00 O0O00ODOOOO0OOO0OODODOOOOOOODODOOOODOO
0000000000 fpp’0000000000O0000O000O0O0000OO00OOOO0OOn
O0O0O0%end’ 00000COOOOOOOO &fp DELT=0.1,NTMAX=5, &end

goboobooooboobooooboooo

R1 NRMAX=1 00000000000 [m]
DELRI NRMAX=100000000000000 [m]
RMIN NRMAX#1 0O0O0O0OO0OO00O

RMAX NRMAX#£A100OOOOOOO

E0 0000000 [V/m]:

DRRO 000000000 [m?/s

DEC 00000000000000000000000

PEC1 00000000000 NOOOOOOODOOOOO
PEC2 00000000000 NOOOOOOOOOOO

RFEC 000000000000 [MHgz

DELYEC 00O000000000000000 [m]

DLH 0000000000000000

PLH1 0000000000000000000000000000
PLH2 000000000000000000000000000
RLH 0000000000000 [m]

DFW 0000000000000

RFW 00000000000 [m]

PFW1 gboagboboobuoobboobuooboobbod
PFW2 gbogooboobooobooboboooboooo

RFDW 000 [MHz:

DELNPR 000O00000000000000
NCMIN 000000000000000
NCMAX 000000000000000

CEWR gooooooood
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CEWTH
CEWPH
RKWR

RKWTH
RKWPH
REWY

DREWY

PMAX
DELT
RIMPL
EPSM
EPSE
LMAXE
EPSDE
HODE
NGLINE
LLMAX

NPMAX
NTHMAX
NRMAX
NAVMAX

NTMAX
NTSTP1
NTSTP2
NTSTPC

MODELE
MODELR
MODELA
MODELC

MODELW

googoobooboooog
googoobooobooonoog
gboooobooon
gbooooboooooan
gbooooboooooan
gbooooobooan
gbooabooan

O000o0oo0oooooooooooon
O000ooo [s]

000 implicit 000 OO0
Oo00ooo0oooooooooo
oo0ooooooog
O00DoDooooooooog
2000000000000
2000000000000000
oo0oooooo
Legendre 0O OO OO0

googoboobogoo
gboooooboobogn

goooooon
gbooopoobooboobbooboobobon

googooobogn
gboogooobooboooboobbooboobobon
gbooooobooboobbooboobobon
gbooobobooboobooobobon

googoobooboonbD 1000
googooboobog 1000
googboobooboobo 1000
gboooooooboooooboob 1000

gboooobooobd

0 : DOoOoobooo
1 - O00bOooooooog
2 : goOobOOoOowROOOOOOOOOOO
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PWAVE 00000
LMAXNWR O000O00OO0O0OOCO0OD0OO Newton ODOOODOOOO
EPSNWR O00O000O0ODODOO0O0OO Newton OOOODOODO

83 G, F:U000000D0O00DO0OODOO

gbobobobobobobobobooboobooboo

F1 0000000

F2 0Doooooo

FX2 00000000 00O00O00

FS11 0000000000000

FS12 0000000o0o0ooodg

FS21 0000000000000

FS22 0000000000000

DPP 0000 D, 0000000

DPT 0000 DyOOOOOOO

DTP 0000 Dy, 0000000

DTT 0000 Dy OODOODOO

DRR 0000 D, 0000000

DCPP 000000 Dey, 0000000
DCPT 000000 D 0000000
DCTP 000000 Doy, 0000000
DCTT 000000 Dege 00DODODODODO
DCRR 000000 Dg,, 0000000
DWPP 000000000 Dw,, 0000000
DWPT 000000000 Dwy OOO0O0O0OO0
DWTP 000000000 Dwy, 0000000
DWTT 000000000 Dwe 0000000
DWRR 000000000 Dw,, 0000000
FP 0000 F, 0000000

FT 0000 F, 0000000

FR 0000 F,0000000

FCP 000000 Fe, 0000000

FCT 000000 FeOODODODOODO

FCR 000000 Fe, 000OO0DOOO

FEP 000000 Fgp, 0O0OODODOO

FET 000000 Fre OODODOODODO

FER 000000 Fe 00OOD0OOO

RN OO0oO00oO0ooooo

RI 00000000000

RW 00000000O00O0ooon

RPC 0000000000 O00O0oon
RPW 0000000000000000
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RPE uboboobooboooboooon

RT goobooboogno

RQ ugbboobodgbood
RE oboboobooooooooo
TN goboobogoo

TI ugbogoobgad

™ gbooboobogooo
TPC gobooboobooboo
TPW ubbogobgodgbooboo
TPE gbobooboobooooboo
TT oboooooog

TQ ubobooboaoo

TE gbobooboobooooboo

9 wMOOO
9.1 0O0O0OO

gooooo

0000Onamelist DO OO0

O0000Onamelist ODOOOOO
0dooooooooobobooooooga
ododooooooooobooooooooooo
dooooooooooobooo0ooooooooo
00o0oooooooobooooooooooooooon
ddooooooooooooooooooooooooon
Joooooooboobbooooogooon
doooooooooooo

dooooooon

gobodobooobooboooboan
goboobooobooooboobobooboobboobooboon
gbobobobobobobobobobobobob
gobooboooooooboooboo
gboboboboboobooboooooooooog
ugboboobooobbog epsNw DDOOO0OOOOOO

gboboboboob

ABC/DEF/GHI U A,B,Cc UUOUOUUOUOUD,E,F UOODOODOODO
b G,H,I DOD0OD0OO0D0O0ODOO00O0O0bO0bO0bObOoDbD
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gobooboobobooboon

goboobooobboobooobooooboobooan

gbobogboodgabod

OO00O0 R/EB/ATMN

gobodbr: ODOODO
gbobodbeEe:. doboooboobod

gobooos: DOob0DbDOoOoOOoooO

gobodbaAa: DO0DbOO0ObLOO0ObLbOOObOObDbOOoObOoOobDbO
goboodboT: bobobodoboobbooboobbooboooon
goobooboM: Dobboobooboooobooooo

goboboob vy bOobOobobOoboboboboboboboob

UODOO0OO0OREN DOOO0ODO0OO0OOODODOOO0OOO0O0ODOO0
gboboboboboobooooooooooboooooooo

gobooboobooo

OO0O0O CPM/EB/RTZ/RIA
gbobogboc: ooboooobod
gooboobop: OO00ODOOD0DOODOOO

goboboboM: DOoDbODODODODODODODOD
gobodobe:. ogoo

gobooobs: 0000

oboobobr: ODODODO

goboooT: gobooboo

goboobz: gobogoo

gboobobr: ODO0DOO0OOODODODODODODODOD
gobodbo I oobbooboobboobooob eo booboog
goboobaA: OO0obDoooDo

goboooboooobooooo
0000 RCPM/P/123
obobobRr: ODODODO

goboooc: ooboooood

gooboobp: JOobODOOO0DOODLOO
gobodboM: bobboobuoobobooobaodgbooo
gobooop: oobooooo
goboob 1. oobogooo

gbobodbe2: boobbooboobbod
goboodo 3: ogbooboobooobbod

gobodgbooobooooo
OoOooQo cp/J
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goobooobc: ooboooobon
gbobodgbrp: doboooboobod

goboobogoboo
OoOod p/F/TPQB
gooboogoT: ogoo
gobooobop: OOoOO
gobodoqQ: uggoo
gobooos: OO0

gobogboobbooooab
gooo p/G

goboodgboboooboooboo
googs

gobogbooooood
oboob G/1234

obobob 1. 0DOboo
gboboodgbo2: ooboooo
goboob 3: goooooo
obobob 4: DOoDOoDOODO

gobooooboogn
ooodDXx

9.2 0O0OOOOOO

C
C *xxx ALPHA PARTICLE PARAMETERS s***x
C
C PNA : Alpha density at center
C PNAL : Density scale length
C PTA : Effective temperature
C
PNA = 0.02DO0
PNAL = 0.5DO
PTA = 3.5D3
C
C *xxx ZEFF PARAMETERS ****
C
C ZEFF : Effective Z (sum n Z°2 / sum n Z)
C

ZEFF = 2.DO
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Q Q Q Q Q Q

*%x WAVE

CRF
RD
BETAJ :
NTHO
NPHO
NHC
PRFIN :

CRF =
RD =
BETAJ =
NTHO =
NPHO =
NHC =
PRFIN =

*%*x ANTE

NAMAX :

AJ
APH
THJ1
THJ2
PHJ1
PHJ2

NAMAX=1

DO NA=1,
AJ(NA
APH(N
THJ1(
THJ2(
PHJ1(
PHJ2(

ENDDO

Antenna current profile parameter

: Central value of poloidal mode number
: Central value of toroidal mode number

: Number of helical coils

Input Power (O for given antenna current) (W)

(560.0D0,0.D0)
1.1D0

0.DO

0

8

10

0.DO

NNA PARAMETERS s**x

Number of antennae

: Antenna current density

: Antenna phase

: Start poloidal angle of antenna
: End poloidal angle of antenna

: Start toroidal angle of antenna

: End toroidal angle of antenna

NAM

) =1.D0
A) = 0.DO
NA) =-45.D0
NA) = 45.D0
NA) = 0.DO
NA) = 0.DO

*%*x MESH PARAMETERS s***

NRMAX : Number of radial mesh points
NTHMAX: Number of poloidal mesh points
NPHMAX : Number of toroidal mesh points

42

PARAMETER **x
: Wave frequency (MHZ)
: Antenna minor radius (m)

(A/m)
(degree)
(degree)
(degree)
(degree)
(degree)



Q QO a0

NRMAX = 50
NTHMAX =1
NPHMAX =1

*%%x CONTROL PARAMETERS **x*

NPRINT: Control print output

0:
1:
2:
3:
4:

No print out

Minimum print out (without input data)
Minimum print out (with input data)
Standard print out

More print out

NGRAPH: Control graphic output

0:
1:
2:
3:

No graphic out

Standard graphic out (2D: Coutour)
Standard graphic out (2D: Paint)
Standard graphic out (2D: Bird’s eye)

MODELJ: Control antenna current model

0:
1:
2:
3:
2X:
3X:

9:

Real antenna

Real antenna

Poloidal current

Toroidal current

Vacuum eigen mode, poloidal current

Vacuum eigen mode, toroidal current

: Vacuum

: MHD plasma

: Cold plasma

: Hot plasma (No FLR)

: Hot plasma (Cold FLR)
: Hot plasma (FLR)

: TASK/DP (No FLR)

TAKS/DP (Cold FLR)

MODELA: Control alpha particle contribution

0:
1:
2:
3:
4:

No alpha effect

Precession of alpha particles

Precession of electrons

Precession of both alpha particles and electrons

Calculate alpha particle density using slowing down

MODELK: Control mode number cutoff

0:
1:

No cutoff
With cutoff (this should not be used)

MODELM: Control matrix solver

0:

BANDCD
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Q QO a0

MODELW

RHOMIN
QMIN
RHOITB

NPRINT =
NGRAPH =
MODELJ =
MODELA =
MODELK =
MODELM =
MODELW =

© 00 N O O W N -

[y
O

: BCGCDB

: CGSCDB

: BCGSTAB

: BANDCDM

: BCGCDBM

: CGSCDBM

: BSTABCDBM
: BANDCDBM
: BCGCDBMA
: CGSCDBMA

11: BSTABCDBMA
12: BANDCDB
Control writting a data of absorped power

0: Not writting

1: Writting

rho at minimum q for reversed shear

: q minimum for reversed shear
rho at ITB

O N O O O ~ N

**xx ETGEN VALUE PARAMETERS ***

FRMIN
FRMAX
FIMIN
FIMAX
FIO

: Minimum

: Maximum

: Minimum

: Maximum

NGFMAX:
NGXMAX:
NGYMAX:

SCMIN
SCMAX

: Minimum value in parameter scan

: Maximum value in parameter scan

NSCMAX:

real part
real part
imag part

imag part

of frequency
of frequency
of frequency

of frequency

in
in
in

in

amplitude
amplitude
amplitude
amplitude

Imag part of frequency in 1D amplitude scan

Scan

scan

sScan

Scan

Number of real freq mesh in 1D amplitude scan

Number of real freq mesh in 2D amplitude scan

Number of imag freq mesh in 2D amplitude scan

Number of mesh in parameter scan
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LISTEG: Listing in parameter scan

FRINI : Initial real part of frequency in Newton method
FIINI : Initial imag part of frequency in Newton method

DLTNW : Step size in evaluating derivatives in Newton method
EPSNW : Convergence criterion in Newton method

LMAXNW: Maximum iteration count in Newton method

LISTNW: Listing in Newton method

MODENW: Type of Newton method

NCONT : Number of contour lines

ILN1 : Line type of lower contours
IBL1 : Line boldness of lower contours
ICL1 : Line color of lower contours

ILN2 : Line type of higher contours
IBL2 : Line boldness of higher contours

ICL2 : Line color of higher contours
FRMIN = 0.1DO
FRMAX = 1.DO
FIMIN =-0.1DO
FIMAX = 0.1DO
FIO = 0.DO

FRINI = DBLE(CRF)
FIINI = DIMAG(CRF)

NGFMAX= 11
NGXMAX= 11
NGYMAX= 11

SCMIN = 0.1DO
SCMAX 1.D0
NSCMAX= 11

LISTEG= 1

DLTNW 1.D-6
EPSNW 1.D-6
LMAXNW= 10
LISTNW= 1
MODENW= 0O
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**xx ALFVEN FREQUENCY PARAMETERS **x*

WAEMIN : Minimum frequency in Alfven frequency scan

WAEMAX : Maximum frequency in Alfven frequency scan

WAEMIN
WAEMAX

0.001D0
0.200D0
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