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e raytracing.fig : GUIDE % Fi\»~C UI [ o il

ZRET 5.

e raytracing_main.m : Raytracing DT %17 9.

wIHL
INIT.m : ZHEO#IAL, UL HE AN L7 EE2 B8R AT 3,

BT — % DFR
GRAPHI.m : 4 v A7 —DWET —¥ %277 7 TERT 5,

BB T 2 W /i o fig

ADAMS.m : Adams 12 X o THUE D 2 fif <
ADAMBm: 79 LA« Ny a7 3—AEE

ADAM M.m : 74 LA+ L)L b ik
ADAM_UPDATE.m, ADAM_RETRY.m
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Raytracing

Input parameters

Initial ray positi

Starting radius distance 35

(from the earth center) REJ(1~7)
Colatitude 90 [deg]
Longtitude 0 [deg]

Initial ray direction
delta -95 [deg]

epsilon 0 [deg]
Wave | s
Frequency 10 kHz i
Plasmapause 45 [RE]

Loop condition

Max of loops 30000

LOAD ‘ START ‘ SAVE ‘ EXIT
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e Starting radius distance(from the earth center) : FJHINLIE D HIBRH L D> & D2PEE (N, 1r00)

e Colatitude : AL (th00)
e Longtitude : #£E£ (ph00)
o delta : ML bV 2 M PRI L 720710 & EEST1 & D 7% 94 (d100)

e epsilon : HEAR Y bV EHIRER TR E D 72T (es00)

e Frequency : H4 v A7 — KD WEL ([kHz] %> [Efreq(H 4 7 1 b1 v )] 2 86 & 3 %) (M,{q00)

e Plasmapause : 77 A< F —ADiE (XLPP)
e Max of loops : f AL — 7% (NLPMAX)

Colatitude (th00)

Initial ray position epsilon (es00)

Starting radius distance (rr00)

Y~ | Initial ray direction
”’ H

Radial direction

delta (dl00)
(a) IR (b) B 71Fy
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1. matlab 3= ¥ R A~ P2 C Tguide; & ANL, Ul OffEEHlH%ZLE EF 2
3% Tguidey EANL7ZBEOHITH 5, OIS, T 2 UL (511 raytracing. fig) 2iER

¥ 5.
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raytracing_main.m | DENS.m | raviracino.m | ADAMS.m | DENSDE.m | INIT.m L4 |
223 | [4] GUIDE D715 A5+ - O X[
224 function adit
225 — handles.prm| LU GUI EiFs BEFOGUIEEC
208 - zuidata(hOh
297 BRI 7 )
228 function adit =) #raytracing.fig
229 — handles.prm 4
280 — zuidata(hOh
b
232 function adit
233 — handles.prm
234 - zuidatalhlh
235
236 function adit
237 - handles.prm
238 - zuidatalhlb S8R.
239
— R £t AT
ANV I

fx

Ef req=20.3805

foql0=0.20381rr00=22245

Stop Condition: 23

Number of LOOP=2540, Number of calculation=537
Last interval=5.4577e-11, IFAIL=0
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o] raytracing.fig
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Dol s2R20 | sBhd @5% P
Raytracing

Fuya sy

Input parameters
o= 3515~ e e
Initial ray position
® ARy
s Starting radius distance
Ef S L (from the earth center) NaN [REI(1~7)
BT T7quk 7HAR
W 35T 197 FEAR Colafitude  NaN [deg]
= My TPy A2
I Longtitude ~ NaN | [deg]
B )L 15 Initial directi
nitial ray direction
B . delt Na [deg]
elta El
i, esiEa e
& 4T
= epsilon|  NaN [deg]
'8 552 -7 P
=X ActiveX IH0-J1 Wave parameters
EyERY Cirl+X
Frequency NaN - Ctrl+C
Cirl+V
Pl g2l
R Ctrl=D
Plasmapause NaN
BEENEE Ctri+F
BEENES Crl+B
Loop condition
Y ] ' . ATSTII59H-
ax of loops szN =
I~ I0ER >

— > o I ] = ® " TFONFA A SART S~ m
4: UT fa S
5D THIZV Y 7 TTaRTAA VAR Y= S LA 7V r )y 7 TR VOl 2%

ETED, ZOK, RFUPATIFE "Tag) DAFTICHEED T Callback BI¥is E2MES L% 729, TTag)
DE4HTZDPHRTVHDIZT 5,

=i} -}
(VARG -
) S50 LEPOMY M AT “ B 4 YRA95 =1 matlab.uicontrol.UiControl o x
DE@E s2mo ™ [ s+Ehd B P
e 5| ® BackgroundColor & O ~
e |
Tovamsy Input BusyAction queue -
e P - ButtonDownFen < I
= nitial ray position Data B @
O]
E 2 ”‘ Starting radius distance NaN Callback k| @(hObject,eventdata)raytracin... &
Fv9 IR (from the earth center) 2l [REI(1-T) CreateFen & @(hObject evertdatayraytracin... &
W IF 1y 74 Deletefcn 7} @
wr AFT 497 FEAR Colatitude NaN [deg] Enable on -
@ T 7T AT Extent o 038
S YR RRYIR Longtitude NaN [deg] FontAngle normal |
S FontName Helvetica 2
Eli ;T” Initial ray direction FontSize 1o 2
7= E
deta|  Nan | [deg] FontUnits points
I s Fontweight nomal -
%] SR ForegroundColor 2 .
EFere epsilon  NaN | [deg] HandleVisibilty on -
8 - Y
T HorizentalAlignment center -
i oSy e s InnerPosition [0.4650.317 0204 054]
Frequency NaN Efreq v Interruptible. On
KeyPressFen @ I
KeyReleassFcn @ P
ListboxTop 00 2
Plasmapause ~ NaN [RE] Max o L4
Min 00 s
OuterPosition [0.4650.31702040:54)
Loop iti Pasition [0.4650.3170.204 054
Max of loops N;N 1 Sliderstep EB| (1x2 double array) 2
— String =/ nan o
Style edit -
1 Tag edit NLPMAX 2
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3. LA AT v ZBEML 7%, MRE) Y %27 L m 7 74 /UIC TCallback) "CreateFen % & DBIED
FIFEI N5,
ZHEFRY R ASMOTBIC L > TEDL DT, b DICEbE THRTL LI v,
SENEFCANZZIIHTE T2T7 4y P T XA M IZD0THBAZITY).
=54y b 7X A M) 2877 % & TCallbacky "CreateFeny D 2 DD RIS,

funct ion edit_NLPMAY_Cal lhack (hObject . eventdata, handles)

% hObject handle to editGd (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get(hOhject,’String’) returns contents of editff as text
% str2double(zet (hOhject, "String”)) returns contents of edit58 as a double

% —-- Executes during object creation. after setting all properties.

funct ion edit_NLPM&X_CreateFcn(hObject, eventdata, handles)

% hobject handle to edit38 (see GCBO)

% eventdata reserved - to he defined in a future wersion of MATLAB

% handles empty - handles not created until after all CreateFcns called

% Hint: edit controls usually have a white background on Windows.

% Gee [8PC and COMPUTER.

if ispc &% isequal (get (hObject, BackzroundColor®), get (0, defaultUicontrolBackeroundColar™))
set (hobject , "BackzroundColor ', "white');

end

6: LAY Y ZBMUZECm 7 7 A )VISEMNS 415 %

Z DI, TCreateFeny EIRFICZI DR Y 7 ADBMESNDBRICT LB TH D, FHIZEF L %\, TCallback
AT F 2 EDBAN S NIRRT I U CTH 5, AN SN FHN 2 MBI LT, prm IZPRFET 5.

function edit NLPM&Y Callback(hObject, eventdata, handles)
handles.prm.NLPM&Y = str2double(zet (hObject, ' String’i);
guidatalhChiect shandles);

7: Callback BH%E D #1



. input_param.m {287 X —=F ZBHL, N7 X—=F %7 7 A L oaAlins LHicT 3

switch prmname
case "M’

prm.-N = value;
caze W’

prmn.M = walue;
case "thoo’

prm.th00 = value;
case 'ph00°

prm.phl0 = value;
case ‘dl00°

prion.dl00 = value;
case es00’

prm.es00 = value;
cage "ALPP’

prm.ALPP = walue;
case HLPH&X’

prin MLPMAY = walue;
case ‘unit_foll’

pro.unit_foll = value;
gnd

8: input_param.m D

. set_param.m IZ/8 7 A —=F ZBIML, "7 XA—=F% GULICLY FT5ERICky FTEBLIHICT 5

function handles = param_set (handles,prn)

trviset (handles.edit N, "String’,num@striprm.N) ) icatchiend;

try;set (handles.edit M, "String’ ;numZstr(prn.M) ) catchiend;

try;set (handles.edit_tho0, String’ ,numnZstr (prm.th00) ) ;catchiend;
try;set (handles.edit_ph00, "String’ ,nun2str (prm.ph00} ) ;catch;end;
try;set (handles.edit_dI00, String’ ,nunZstr (prm.d100) ) ;catchiend;
try;set (handles.edit_es00,"String’ ,nun2str(prm.es00) ) scatchiend;
try;set (handles.edit _XLPP,"String’ ,nunZstr(prm.4LPP) ) scatchiend;
[trysset thandles.edit _NLPMAX, St ring’ nun2str (prn NLPMAX) ) scatchiend; |

try;set (handles.popup_unit _fa00, Value spro.unit _fa00)jcatchiend;

handles.prm.N = prm.N;

handles.prm.M = pro.H;

handles.prm.th00 = prm.th00;
handles.prm.ph00 = prm.ph0d;
handles.prm.d100 = prm.dl00;
handles.prm.es00 = prm.es00;

hand les.prn.%LPP = pro.XLPP;|

|handles.prm. NLPHAR = pri.NLPHAX: |
handles.prn.popup_unit_fall = pron.unit _fol0;

zuidatathandles.figurel, handles);

9: set_param.m D



6. save_param.m IZ/87 X —F ZBIIL, NI XA—FEZHFEFEL TV 7 74 VIRETESL LIHIZT 3

function save_paran(filename, prm)
fid = fopen(filename, w’);

fprintf(fid,"% Ravtracing / input parameters¥nin’);

forintf(fid,"% - --%n"J;

forintf (fid, H = &fs¥n .prm.Hl;

forintf (Fid, M = &Fs¥n .prm.M);
forintf (fid, unit _foll = % :¥n " .prm.unit_fol0);
ferintf(fid, "thi0 = %f:%n’,prm.th00};
ferintf(fid, ph00 = %f:%n’,prm.ph00};
ferintf(fid, dI00 = ¥f:%n",prm.dl007;
fprintf (fid, es00 = %f;¥n",prm.es00);
fprintf (fid, “LPP = &f:¥n",prm.XLPP);
[Forintf(fid, NLPHAL = % :9n ,pru.NLPHAR); |
forintf (fid, ¥n’);

folose(fid);
return;

10: save_param.m D

7. INITm % EICH B R5 A — Y %EHT 35

% Following RRMAY & RRMIN: Upper & lower limit of ray tracing(Km???O3)

% Following ERRR and ERRA; Initial walues for the limiting error

% and Hmin: Limit of integration increment

RRMAE = T.0%RE; ¥'reset Max

RRMIN = B370.0;

ERRR = 1.0 £ 107(-8);

ERR& = 1.0  107(-5);

HWIN = 1.0 107 (-103;

% Folowing DISOUT: Every this count, the output data to be printed
DISOUT = BO;

% Following NLPMAX: Maximum number of intezration loops
I HLPHAY = pro NLPMAK; I

W INOO0T = 20;
% INDMSH = §1;
% IEOF = -1

X 11: init.m DO

8. NI A—=%7ZBIL 7K, input_tmp.dat ZFiAATeD T, MEAfEIZANTE L.
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1. ®@JRK%: RayTracing 7’12 7' A (Fortran) & @i
http://waves.is.t.kanazawa-u.ac.jp/index.php

2. Matlab GUIDE Z il L 7= fli#i 7 7 70 OIFR
https://jp.mathworks.com/help/matlab/creating_guis/about-the-simple-guide-gui-example.html

3. GUI 7ua 75 L OfFEK http: //www.math.twcu.ac. jp/ogita/lec/sim_gui_ball.pdf
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