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Electron Spin

 Pauli exclusion principle
e Coulomb repulsion
* Magnetic order

« Spin angular momentum
* Operators: {5,, 5, S,}
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Spinwave Energy Hamiltonian

o, ) S: A5+ B ) g5,
2,7 0 i

e 15t Term:
» Exchange spin interactions

e 2" Term:
» Anisotropic interactions

e 3 Term:
» Applied magnetic field
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Progress

idxAl = np.concatenate((atomlT, atom2T), axis = 1)
idxA2 = np.concatenate((atomlT, atomlT), axis = 1)
idxB = np.concatenate(CatomlT, atom2T+nMagExt), axis
idxD1 = idxAl+nMagExt

#lines 581:

hklIdx = []
for i in range(nSlice):
hklIdx.append(i) # creates [0 1 2 ... nSlice-1]
num = nSlice*nHkl
hklIdx = hklldx/num
hklIdx = np.floorChklIdx)+1
hk1Idx.append(nHkl+1)

#lines 616-636:

for jj in range(l, nSlice):
h1IdxMEM = hkl1Idx[hkl1Idx[jj]:hklIdx[jj+1]-1]
hklExtMEM = hklExt(:hk1IdxMEM)
hk1Ext@OMEM = hk1Ext@(:, hklIfdxMEM)
#line 631
nonTExpF = np.exp(permute(np.add(bsxfunM(dR, permute(
ExpF = nonTExpF.transpose()
Al = bsxfunM(AD@, ExpF)
= bsxfunM(BC@, ExpF)
= bsxfunM(AD@. conjugate(), ExpF)

idxAll = [idxAl; idxB; idxD1]

ExpF = exp(likxpermute(sum(bsxfun(@times,dR,permute(hklExtMEM, [1 3 2])),1),[2 3 11))';

% Creates the matrix elements containing zed.
Al = bsxfun(@times, AD@ ,ExpF);
B = bsxfun(@times, BCO ,ExpF);
D1 = bsxfun(@times, conj (AD@),ExpF);

% Store all indices

% SP1: speedup for creating the matrix elements
%idxAll = [idxAl; idxB; idxC; idxD1]; % SP1
idxAll = [idxAl; idxB; idxD1];

% Store all matrix elements

%ABCD = [Al B conj(B) D1]; % SP1
ABCD = [Al 2B D1l;

% Stores the matrix elements in ham.

%idx3 = repmat(1:nHkKWMEM, [4xnCoupling 1]1); % SP1
idx3 = repmat(1:nHKWMEM, [3%nCoupling 11);

idxAll = [repmat(idxAll, [nHKIMEM 1]) idx3(:)];
idxAll = idxAll(:,[2 1 3]);

ABCD = ABCD';

#Fatic form of the boson Hamiltonian stored as a square matrix
ham = accumarray(idxAll,ABCD(:), [2xnMagExt 2*nMagExt nHKIMEM]);

ham = ham + repmat(accumarray([idxA2; idxD2],2x[A20 D20],[1 1]x2xnMagExt),[1 1 nHkIMEM]);

ler Center for

! Neutron Research




Future Actions

ler Center for

Neutron Research




Acknowledgements

 William Ratcliff I, Sandor Toth, Yang Zhao, Zhijun Xu
* NIST Center for Neutron Research

» National Science Foundation Center for High Resolution Neutron
Scattering (NSF CHRNS)

« National Institute of Standards and Technology Summer High
School Internship Program (NIST SHIP)




