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Damped Oscillatory Motion in AFM

C++ packages SU2 / CPX

Elongation x determination
Appl 1 — Pulse and Step

Appl 2 — Harmonic Drive
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Damped Oscillatory Motion in AFM
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) Nichikontaktmodus

AFM modes
- contact

- hon-contact
- tapping
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Modelling software

iImplement mathematical fields / vec’s
necessary

- in polymorphic form
- F77-like for the user

- independent of other frameworks

- CPU acceleration
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C++ packages SU2 / CPX
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All polymorphic, ca. 1220 (CPX) op-instantiations, 2470 (CHI), 5680 (SU2)

cpx<int> + su2<double> = su2<cpx<double>>

CPX

- complex numbers
- all algebraic op’s, exp, log, sqrt, a™b, ~z

- fabs, phi, phi2,>,>=, == =1 etc
CHI

- SU(2) vectors

- all algebraic op’s , ~v, (psit|pht),Z=a"b, fabs, >, ==, =1, etc
SU?2

- SU(2) operators
- all algebraic op’s, exp, log, sqrt, ~Z
- fabs, Alphi, (psi]A]lpht), >,>=, == =1 etc
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Elongation x determination
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Newton
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First order diferential ecuation — find

e
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Note:
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Appl 1 — Pulse and Step
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f(t) = foo(t — to)
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Fiinclude <cmath
#include <ijostr

#include "cpx.h
#include "chi.h
#include "su2.h

namespace
namespace
namespace
namespace

int main(Q)

fltx =

dbTx =

real =
double PI =
auto i =
auto SX =
auto sy =
auto Sz =
auto up =
auto down =

>
eam>

hl'l

hl'l

hll
std
cpx4
chi4
su24

float

double

Tong double
3.14159265359

cpx<real>(0, 1)

su2<real>(0, 1,

1, 0)
su2<real>(0, -1,

1, 0) *
su2<real>(1, O,

0, -1)
chi<real>(1,

0)
chi<real>(0,

1)

double Q 10

real w0 = 100.00e3 * 2%PI
auto W = (1+sz)/(2*%Q) + i*sy
//

int N = 1000

(int i=0; 1<N; 1++) {
real t = 10%*2*PI/w0*i/N
cout << t << " "

<< (down|exp(-w*(w0*t)) |up) << endl ;}
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f(t) = foO(t — to)

0= L 1= M) | D —
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Fiinclude <cmath
#include <ijostr

#include "cpx.h
#include "chi.h
#include "su2.h

namespace
namespace
namespace
namespace

int main(Q)

fltx =

dbTx =

real =
double PI =
auto i =
auto SX =
auto sy =
auto Sz =
auto up =
auto down =

>
eam>

hl'l

hl'l

hll
std
cpx4
chi4
su24

float

double

Tong double
3.14159265359

cpx<real>(0, 1)

su2<real>(0, 1,

1, 0)
su2<real>(0, -1,

1, 0) *
su2<real>(1, O,

0, -1)
chi<real>(1,

0)
chi<real>(0,

1)

double Q 10

real w0 = 100.00e3 * 2%*PI
auto W = (1+sz)/(2*%Q) + i*sy
//

int N = 1000

(int i=0; i<N; i++) {
real t = 10%2*PI/w0*i/N
cout << t << " "

<< (down| (L/W)*(1-exp(-w*(w0*t))) |up)
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Appl 2 — Harmonic Drive
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@include <cmath>
#include <iostream>

#include "cpx.hh"
#include "chi.hh"
#include "su2.hh"

hamespace
namespace
namespace
namespace

int main()

fltx =

dblx =

real =
double PI =
auto j =
auto SX =
auto sy =
auto sz =
auto up =
auto down =

std

cpx4
chi4
su24

float
double

Tong double

3.14159265359

cpx<real>(0,

suZ2<real>(0,

su2<real>(0,

su2<real>(1,

chi<real>(1,
0)

chi<real> (0,
1)

1)
1,
0)

-1,

0) *

0,
_1)

o aw

J;

double Q 10

real w0 = 100.00e3 * 2*PI
real wL = 95.00e3 * 2*pPI
auto w = (1+sz)/(2%Q) + j*sy
auto  wWp =W + j*wL/w0

auto  wm =W - j*wL/wO0

//

int N = 10000

(int i=0; 1i<N; i++) {
real t = 20*2*PI/w0*i/N

auto op = (1/wp)*(exp( j*wL*t)-exp(-w*(w0*t)))

auto om = (1/wm)*(exp(-j*wL*t)-exp(-w*(w0*t))) ;

" "

cout << t <<
<< (down| (op+om) |up) <<
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endl ;}
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NXV4 library

- F77-like for the user

- independent of other frameworks

- CPU acceleration

Polymorphic C++

- quasi-polymorphism: extensive, multi-1000’s operators

tedious, but very rewarding

- cpXx, chi, su2: good CPU performance

Crnacubo !
Dima Maria NN RN Dima Mihai-Tiberiu JINR - FLNP



	Слайд номер 1
	Слайд номер 2
	Слайд номер 3
	Слайд номер 4
	Слайд номер 5
	Слайд номер 6
	Слайд номер 7
	Слайд номер 8
	Слайд номер 9
	Слайд номер 10
	Слайд номер 11
	Слайд номер 12
	Слайд номер 13
	Слайд номер 14
	Слайд номер 15
	Слайд номер 16
	Слайд номер 17
	Слайд номер 18
	Слайд номер 19
	Слайд номер 20

