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ʆɹʒɽʂʊ ʀʉʉʃɽɼʆɺɸʅʀʗ 
ʄʥʦʛʦʢʘʥʘʣʴʥʳʝ ʟʘʧʠʩʠ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ï
ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʠʟʤʝʨʝʥʥʳʭ ʩʥʘʨʫʞʠ 
ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ

ɿɸɼɸʏɸ ʀʉʉʃɽɼʆɺɸʅʀʗ
ʆʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 
ʚʨʝʤʝʥʠ ʠʩʪʦʯʥʠʢʦʚ ʵʪʠʭ ʧʦʣʝʡ.

ʌʫʥʢʮʠʷ ʦʙʲʝʢʪʘ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʘʥʥʦʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʩʪʦʠʪ ʚ ʛʝʥʝʨʘʮʠʠ ʤʘʛʥʠʪʥʦʛʦ 
ʧʦʣʷ.

ʌʋʅʂʎʀʆʅɸʃʔʅɸʗ ʉʊʈʋʂʊʋʈɸ ïʢʦʥʬʠʛʫʨʘʮʠʷ 
ʠʩʪʦʯʥʠʢʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ.



ʇʈʀɹʆʈʓ ʀ ʄɽʊʆɼʓ

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʭ 
ʫʩʪʘʥʦʚʢʘʭ:

Åɻʨʘʜʠʦʤʝʪʨ 2-ʛʦ ʧʦʨʷʜʢʘ, 36 (9x4) ʢʘʥʘʣʦʚ, ʅʇʆ ʂʈʀʆʊʆʅ, 
ʫʩʪʘʥʦʚʣʝʥ ʚ ʀʥʩʪʠʪʫʪʝ ʨʘʜʠʦʪʝʭʥʠʢʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ ˾ˢ˹Σ 
ʄʦʩʢʚʘ, ʈʦʩʩʠʷ

Åɻʨʘʜʠʦʤʝʪʨ 2-ʛʦ ʧʦʨʷʜʢʘ, 7 ʢʘʥʘʣʦʚ, ʅʇʆ ʂʈʀʆʊʆʅ, 
ʫʩʪʘʥʦʚʣʝʥ ʚ ʅʀʎ çʂʫʨʯʘʪʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ

Åʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʀʥʩʪʠʪʫʪʝ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʙʠʦʣʦʛʠʠ ʈɸʅ, ʇʫʱʠʥʦ, ʈʦʩʩʠʷ
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ʌʫʥʢʮʠʦʥʘʣʴʥʘʷʪʦʤʦʛʨʘʤʤʘʩʪʨʦʠʪʩʷʧʦʩʣʝʜʫʶʱʝʤʫʘʣʛʦʨʠʪʤʫ:
1. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝʌʫʨʴʝʚʭʦʜʥʦʛʦʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦʩʠʛʥʘʣʘ.

2. ʆʙʨʘʪʥʦʝʧʨʝʦʙʨʘʟʦʚʘʥʠʝʌʫʨʴʝïʚʦʩʩʪʘʥʦʚʣʝʥʠʝʩʠʛʥʘʣʘʥʘʢʘʞʜʦʡʯʘʩʪʦʪʝ.

3. ʆʮʝʥʢʘʢʦʛʝʨʝʥʪʥʦʩʪʠʥʘʢʘʞʜʦʡʯʘʩʪʦʪʝ. ɽʩʣʠʢʦʛʝʨʝʥʪʥʦʩʪʴʙʣʠʟʢʘʢ1, ʪʦʠʩʧʦʣʴʟʦʚʘʪʴʧʘʪʪʝʨʥʠʯʘʩʪʦʪʫ,ʢʘʢ

ʢʦʛʝʨʝʥʪʥʫʶʦʩʮʠʣʣʷʮʠʶ,ʫʨʘʚʥʝʥʠʝ(4).

4. ɽʩʣʠʚʦʩʩʪʘʥʦʚʣʝʥʥʳʡʩʠʛʥʘʣʩʦʩʪʦʠʪʠʟʥʝʩʢʦʣʴʢʠʭʩʤʝʱʝʥʥʳʭʧʦʬʘʟʝʢʦʛʝʨʝʥʪʥʳʭʦʩʮʠʣʣʷʮʠʡ,ʪʦʚʳʜʝʣʠʪʴ

ʵʪʠʦʩʮʠʣʣʷʮʠʠʤʝʪʦʜʦʤʥʝʟʘʚʠʩʠʤʳʭʢʦʤʧʦʥʝʥʪ:

4a.ʧʨʠʤʝʥʠʪʴʘʣʛʦʨʠʪʤʩʣʝʧʦʡʠʜʝʥʪʠʬʠʢʘʮʠʠʚʪʦʨʦʛʦʧʦʨʷʜʢʘ(SOBI, [29]) ʜʣʚ̫ʦʩʩʪʘʥʦʚʣʝʥʠʷʚʨʝʤʝʥʥʳʭʨʷʜʦʚʚ

ʫʨʘʚʥʝʥʠʠ(3);

4b.ʚʳʙʨʘʪʴʥʝʥʫʣʝʚʳʝʢʦʤʧʦʥʝʥʪʳ;

4c. ʧʨʠʤʝʥʠʪʴʧʨʷʤʦʝʧʨʝʦʙʨʘʟʦʚʘʥʠʝʌʫʨʴʝʢʢʘʞʜʦʡʠʟʚʳʙʨʘʥʥʳʭʢʦʤʧʦʥʝʥʪʠʚʳʯʠʩʣʠʪʴʘʤʧʣʠʪʫʜʫ,

ʥʦʨʤʠʨʦʚʘʥʥʳʡʧʘʪʪʝʨʥʠʬʘʟʫ,ʠʩʧʦʣʴʟʫʷʫʨʘʚʥʝʥʠʝ(4).

ʇʦʩʣʝʯʝʪʚʝʨʪʦʛʦʰʘʛʘɻʪʦʛʦʘʣʛʦʨʠʪʤʘʠʩʭʦʜʥʳʡʤʥʦʛʦʢʘʥʘʣʴʥʳʡʩʠʛʥʘʣʙʫʜʝʪʧʨʝʜʩʪʘʚʣʝʥʚʚʠʜʝʩʫʤʤʳ

ʵʣʝʤʝʥʪʘʨʥʳʭʢʦʛʝʨʝʥʪʥʳʭʦʩʮʠʣʣʷʮʠʡ.

5. ɺʳʯʠʩʣʷʶʪʩʷʧʘʪʪʝʨʥʳʤʘʛʥʠʪʥʳʭʧʦʣʝʡʜʣʤ̫ʥʦʞʝʩʪʚʘʪʝʩʪʦʚʳʭʜʠʧʦʣʝʡ,ʨʘʚʥʦʤʝʨʥʦʨʘʩʧʨʝʜʝʣʝʥʥʳʭʚ

ʧʨʦʩʪʨʘʥʩʪʚʝʵʢʩʧʝʨʠʤʝʥʪʘ.

6. ʆʙʨʘʪʥʘʷʟʘʜʘʯʘʜʣʢ̫ʘʞʜʦʛʦʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦʧʘʪʪʝʨʥʘʨʝʰʘʝʪʩʷʤʝʪʦʜʦʤʧʦʣʥʦʛʦʧʝʨʝʙʦʨʘïʚʳʙʦʨʦʤ

ʥʘʠʙʦʣʝʝʧʦʭʦʞʝʛʦʪʝʩʪʦʚʦʛʦʧʘʪʪʝʨʥʘ.

7.ʉʧʝʢʪʨʘʣʴʥʘʷʤʦʱʥʦʩʪʴʠʣʠʘʤʧʣʠʪʫʜʘʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡʯʘʩʪʦʪʳʧʦʤʝʱʘʝʪʩʷʚʪʦʯʢʫ,ʥʘʡʜʝʥʥʫʶʥʘhʘʛʝ6.

8.ɺʳʙʠʨʘʝʪʩʷʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝʥʘʧʨʘʚʣʝʥʠʝʠʩʪʦʯʥʠʢʦʚʚʜʘʥʥʦʡʪʦʯʢʝ.



Distribution of directions in nano-particles



Moving dipole (current-carrying circular loop)
Å” ḳὼ ώȟὶḳὼ ώ ᾀȟ ḳὥ ὶ ςὥ”ȟ ḳὥ ὶ ςὥ”ȟὯ ḳρ ȟ ḳὼ ώȟὅḳ

Å ὥ σᾀ ὥ ” ψὼ ώ ὥ ” υὼ ώ ς”ᾀ ςὼ ώ σᾀ ὶ ςὼ

ώ ᾀ ὉὯ ὥ ὥ ςᾀ ” σὼ ςώ ὶ ςὼ ώ ᾀ ὑὯ

Å σὥ σ” ςᾀ ὶ ςὶ ” ςὥ ςὥ ς” ”ᾀ σᾀ ὉὯ ὶ ςὶ ”

ὥ υ” τᾀ ςὥ ὑὯ

Å ” ὥ ” ὥ ςᾀ ὥ φὥ” ” ᾀ ὥ ” ὉὯ ” ὥ ᾀ ”

ὥ ὑὯ

Å

Å ὥ σᾀ ὥ ” ψώ ὼ ὥ ” υώ ὼ ς”ᾀ ςώ ὼ σᾀ ὶ ςώ

ὼ ᾀ ὉὯ ὥ ὥ ςᾀ ” σώ ςὼ ὶ ςώ ὼ ᾀ ὑὯ

Å

Å



Trial sources directions for current-carrying circular loop

In each spatial grid node set of 931 
test sources is placed, covering full 
sphere. For each node directions set 
is the same, unlike current dipole 
case.

In the volume of ρπρπρπὧά
with the 1mm step over  900 millions 
of trial patterns are calculated.
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