<¥xml versicn="1.UT¥>
<run>
<toal>
<title>¢raphing Calculstor</ticlex
<shout>Fress Simulate to view results.</sbouts

< frools b Bariver</
et L L
<inputs>
<string id="formula™>
<about>

<lskel>Fornula</ label>
<hirtsyEmmnples 2n + 1< hialor
</abou>
«<size>30xS</size>
<strings
<oumiber 1d="mia"™>
«<sbout> <label>From x</label> <fshout>
<defaule>D</default>
< mmmhery
<oumiber 1d="max">
<sbout> <label>To x</label> </abcut>
<default>1</defaulty
</ mumers
</ input>
<output>
<curve id="result”>
<about> <lsbel>Formila: Y ws X</label> </abour>
</curves
<foutput>
</ run>

Michael McLennan

HUBzero® Platform for Scientific Collaboration
Purdue University

This work licensed under @@ See license online;
Creative Commons Ev MG

SH




IIldJJ%!IIIIIIIIIIIIIIIIIIIIIIINSR?“E“HCJIN"’HF“”Zﬂlﬁiiﬁ“ZJlﬁﬂTﬂl

The usual way... The Rappture way...

% matlab -nodisplay -r fermi |
Enter the Fermi level (eV): o Dia oo 1
Ef = 2.4 . 0 |
=

Enter the temperature (K): 2
— Ambient temperature: @@= 300K 5 0 P
T 77 Fermi Level:l:llJeV i y B

% more out.dat
FERMI-DIRAC FUNCTION F1/2

Simulation = #1

’7 Ib.ﬂmbient temperature = 300K é_|
T1/2 Energy (eV)
0.999955 2.33365
0.99995 2.33431
0.999944 2.33498

source code: rappture/examples/app-fermi



wm

disp("Enter the Fermi level (eV):");

number

EFf = input(" Ef = ");

disp("Enter the temperature (K):%);

number

T = 1nput(" T = 7);

61734e-5 * T;
Ef - 10*kT;
Ef + 10*KT;

KT = 8. physics
Emin =
Emax =
I inspace(Emin,Emax,200);

E =
f=1.0 .7 (1.0 + exp((E - EF)/KT));

fid = fopen(Tout.dat”,"w");
fprintf(fid, "FERMI-DIRAC FUNCTION
F1/2\n\n");

fprintf(fid, “f1/2 Energy (eV)\n");

fprintf(fid, "
fprintf(fid, "%12g
fclose(fid);

%12g\n”, [f; ED):;

Ambient temperature: =0 300K
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» Rappture Builder

Build ] Preview]

Mew.. Open.. Save &s.

Ohject Types:
Al

Boolean: [<]yes

Label:| Choice2

Choicel
Choice?

Chaice3

=

"-'HH'I"-"EUM
i=

Curve

Documentation

|
i

Tool Interface:

Tool:
Input:

Mumber: temperature

Mumber: Ef
Cutput:
Curve: 12

Define this input

Grouping

Inputs

Outputs

Ohject: inputnumberitemperature)  Rename

Label:

Description:

Enahle:

Default Value:

Units of Measurement:
Minimum Value:
Maximum Value:

Icon:

Ambient temperature

Temperature of the environment.

S00k,

< =

1].4

a0ak,

|:| Ll:nad...l Save...l I:Iearl

Help  [Celete




* Rappture Builder
Euild ]F‘review]

Mew... Cpen..
Object Types:
All

Save &5

Boolean: [2]yes

Label:| Choice?
Choicel
Choice? |
Choiced
= Curve
E-I:Il
5.
PR T B

Documentation

|
i

Tool Interface:

Tool:
[nput:
Mumber: temperature
Mumber: Ef
Dutput:
Curve: f12

Define this input

Grouping

Inputs

Outputs

Ohject: inputnumberEN  Rename
Label: Fermi Level
Energy at center of distribution.
Description:
Enahle:
Default Value: |0eV
Units of Measurement: eV -
Minimum Value: |-10eV
Maximum Value: 10eV

Icon:

|:| Ln:uad...l Sawe...l Elearl

Help  Delete




* Rappture Builder
Euild ]F‘review]

Mew... OCpen.. 3Save &5
Object Types:
All J

Boolean: [2]yes

Label: | Choice2

Choicel
Choice? |
Choice3

Curve

'*'WFEU}M
i

Documentation

Tool Interface:

Grouping

Inputs

Outputs

Tool: I

[nput:

Mumber: temperature

Mumber: Ef
Dutput:

Curve: f12 Define this output /
Ohject: output.curye(fl 2l Rename Help  Delete I

Label: |Fermi-Dirac Factor
Fermi function of arder 172, representing the equilibrium distribution of
Descrption: [fermion paricles in energy space.

Plotting Group:
X-axis Label:
#-axis Description:
H-axis Units:
Y-axis Label:
Y-axis Description:

Y-axis Units:

Fermi-Dirac Factar

Function f12(E)

hd
Energy

Energy of particles in the equilibrium distribution.

By |

|




» Rappture Builder
Build ]F‘review]

Mew.. Open.. Save &s.
Ohject Types:
Al J

Boolean: [<]yes

Label:| Choice2

Choicel
Choice? |
Chaice3

Curve

=

"-'HH'I"-"EUM
i=

Documentation

Tool Interface:

Toal Define tool info
Input:
Mumber: temperature
Mumber: Ef
Cutput:
Curve: 12

Grouping

Inputs

Outputs

Cihject: tool
Title: Fermi-Dirac Calculator

Press Simulate to wiew results.

Description:

Program: |Octave -

Help




Generated script: main.m

% get m1nput value for 1nput.number(temperature) and convert to K

str = rpLibGetString(io, "input.number(temperature).current”);
temperaturejerr] =

% get 1Inp
str = rpLibGet

[Ef,err] = rpUnitsConvertDbl(str,

%%6%%%%%%6%%%0%%%6%%%%%%%%% KT
% Add your code here T .
%%6%%%6%%%0%%%0%%%0%%%0% %" I60A%

rpunitsConvertDbl(str, "K®);

alue for |nput number(Ef) and convert to eV

- mber(Ef) .current”);
‘e

= 8.61734e-5 *|
Emin = EF - 10*KT;
Emax = Ef + 10*KkT;

%6%9%%%%%%%%%%%%%%%% %+ Yo%% = linspace(Emin,Emax,200);

% save outp
% this a
Xydata =
str = sprin

:

rpLibPutString(io,

physics

= 1.0 ./ (1.0 + exp((E - EF)/KT));

value for output.curve(fl2)
a vector "x" and a vector

y

"%12g %12g\n*, xydata);
"output.curve(fl2).component.xy",str,0);




Final script: main.m

% get m1nput value for 1nput.number(temperature) and convert to K
str = rpLibGetString(io, "input.number(temperature).current”);
[ temperature,err] = rpUnitsConvertDbl(str, "K");

% get 1nput value for 1nput.number(Ef) and convert to eV
str = rpLibGetString(io, "input.number(Ef).current”);
[Ef,err] = rpUnitsConvertDbl(str, "eV®);

%6%%%6%%%%%%%6%%%%%6%%% % %% %% %% %%6% %% %% % %6% %% % %% %% % %% %% %% % %% %% %%
kT = 8.61734e-5 * temperature;

Emin = EFf - 10*KT;

Emax = EF + 10*KkT;

E = linspace(Emin,Emax,200);
T =1.0 ./ (1.0 + exp((E - EF)/KT));
96%%6%%%6%%6%%%6%%6%% 6% %6%% %% %6%% %6%%6%6%%6% % %% %6% % %6% 6% %6 %% 6% %% % %% %% % %%

% save output value for output.curve(fl2)
% this assumes a vector "x" and a vector
xydata = [T;E];

str = sprintf("%12g %12g\n°, xydata);
rpLibPutString(io, "output.curve(fl2).component.xy",str,0);

y



= Color xterm
$ rappturel]

Builder Runner

-Ox »

<XML> driver1827.xml

JETE|

Result:lFermi—Dirac Factor
0.2

(comments) hoolean(add)  Rename

comments are added to the

<?xml version="1_.0""?7>
<run>

<output>
<curve 1d=""f12">

<component>
<xXy>
0.999955 2.33365
0.99995 2.33431
0.999944 2.33498

</output>
</run>

13 -
- ‘ | <) MATLAB®

KT = 8.61734e-5 * temperature physic:
Emin EFf - 10*kT;
Emax = EF + 10*KkT;

E
L

linspace(Emin,Emax,200);
1.0 .7 (1.0 + exp((E - EF)/KT));

-

<XML>

/4
run12703129102.xml

10



Copyright 19

Versi

Warning: Duplicate directory n

Warning: Duplicate directory n

To get started, type one of

For product information, wis
infile =

driverl7624. zml

Na

HaTLAE »
4-2007 The Matl
n 7.4.0.336 (R
anuary 29, 200°

jne: fapps/rapp
jne: fapps/rapp

fhese: helpwin,
£ vy mathwork:

S

Waiting for you to type a
Y= MATLAB command

E Click Abort instead

WA
7% Error using == mtimes
Inner matrix dimensions must agree.

Error 1n == spilrograph at 15
z = exp(1*l+pi+nl+t) + exp(1+Z+pi+nl+t) + exp

Run it by hand:

$ Is

driverl529.xml fermi.m tool.xml
$ use rappture

$ matlab —r infile=\’driverl529._xmlI\”,main

11



~ HUB, 2, = Assignment #4. bulld a simple spirographn tool

LA
— g %
Y 4

S -

* Rappture Tutorial - Example #2 | el 2
File |

nl n2 n3

number number number

S

Spirograph equation} {_ Octave i 13

ne: -7

Z
curve

Result: | Spiragraph ~ [&

imagz)

nd: -3

1 result  Parameters...

In MATLAB/Octave:

t = linspace(0, 1, 1000);
z = exp(1*2*p1*nl*t) + exp(1*2*pi*n2*t) + exp(1*2*p1*n3*t);
plot(real(z),i1mag(z));
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