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Diffraction pattern of a modulated single crystal contains
satellite reflections in the interstitials of the reciprocal lattice

H(hkl) = ha* + kb* + Ic* <« a main reflection
g(oPy) = ada* + Bb* + yc* < a modulation vector

S(hklm) = H(hkl) + mg <« a satellite

= (h £ ma)a* + (k £ mpB)b* + (I £ my)c*



There are different kinds of the structure modulation:

Displacive modulation:
r=r%+n+2 {s, sin[2rxkqg-(r’+n)] + ¢, cos[2nkqg-(r°+n)]}

Occupation modulation:
p=p®+Z {spsin[2rkg-(r°+n)] + cp,cos[(2rkq-(r’+n)]}

Since translational symmetry is broken, atomic coordinates depend
on the lattice position. We should select a unit cell of the periodic
lattice as an origin; n Is a translation between the origin and the cell
under consideration; r°(x%, y°, z°%) are basic atomic coordinates and
the last term defines atomic displacement.

A modulation function can be expand into Fourier series as here.
Legendre polynomials can also been used to expand the stepwise
functions such as crenels and sow-tooth functions. .



N. Bolotina, P. Pachinda, E. Belokoneva. Acta Cryst. (2013). B69, 329—
335




Fig. 1.17. Specimen of icosphedral HoMgZn. Quasicrystals may have the shape
of a dodecahedron. Six Miller indices are needed in this case. Photograph
courtesy of I. R. Fisher {Stanford) and P. C. Canfield {Ames Laboratory)
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Fig. 3.22. Representation of angular movements and axes positioning in the diffractometer
RMD with an non-movable phi-unit.




N{1 B}

O(14)

N{" A) 'D‘E"l B}

-‘ i

W . T (3}
‘ cn Gl
N2







S. Gorfman, O. Schmidt, V. Tsirelson, M. Ziolkowski, U. Pietsch. DOI:
10.1002/zaac.201200497

Wi

HV generator q

=B

Applied high volltage, a.u
=]

i
=Y

L]
-

FPGA-based
data-acquisition system

e
Time channels




E. Bykova, M. Bykov, V. Prakapenka, Z. Konopkova, H.-P. Liermann,
N. Dubrovinskaia, L. Dubrovinsky. High Pressure Research, 2013 Vol.
33. No. 3, 534545







A. Burkhardt, A. Wagner, V. Warmer, R. Reimer, H. Hohenberg, J. Ren,
E.E. Fry, D.I. Stuart, A.Meents. Acta Cryst. (2013). D69, 308—312




A. Bosak, D. Chernyshov, Sergey Vakhrushev, M. Krisch. Acta Cryst.
(2012). A68, 117-123

model






w

-

™ Ny m e

iy
\ i s R e i Y
A AN NN T
N e I i e w

i\ ﬂfﬂﬁﬁﬁurw Pl e e e S e

s

o, 40y

“.

A o= Wy
A, .f.‘.!l..l.lru - N mwy f-.
F.’-.l.r:r..,l..i_.l. AT '
- WERE R R RRNL R
e L R N L Tl |
s
i
#

W

LS

-u.,.:

§
-

=¥
R e e P e

- g "I.
F
i

-
‘l'-"l’cj‘ip.-mﬂ—‘

St

FE L o B e e

B T T T T

R B S T T Y

.fl.‘..ff.l_d..li.f'

ARy R ER Ry
o T Ty T

R T Ruy s
rnrlll.‘..l.
" g .-..IIJ’Jl_.r
- -....L..I...l..‘cl..

e

+

g
.\-ll. P "ll‘*ll-‘l]l‘llll.lll-.l-l“\l-lﬁ“.. - .-p..l...._I-.
i “\\xm;\lu\ilailuiixtixi.\.\_i;\\f\
S r T l-tw\t.\!.!.hq.\iq\iqiq\\lfu\.\\\‘
\..-._..l.t. r-lr..-.l.a-__._.\.\..l.tm\lll.-.l.i\l__\ &
R R e il
o g g =
W BT A A o - »
m.;.. .l..\.l_h.\..\.\.-..t.\l ”Jrfl\\..\\l-.
I Y L A0t et
- \li.l.,l-.l.il-\i..lbxiiillll:h\\...m_ = -
TR R TR T tmiy el bt R e .-.l.l.j:\l..\l...lq"lli-l.i\ltlll.lﬁltll.‘\n.‘h -
T a v oh e g w R MR R - .l-l.ln_l.\.lrl:‘lqh_.it\\l:l\iulnluliniuinl:.lq & -
T p W T T tmoy R TRTR g L F T e g e o
BT Rk T tm Ry e R m L T
R T .l..,l.,r...l..-.ll..-.l.!.._..l#;_t.ll.\ ¥

. w NN YRwg e Y

i W g - -

T LA L L L

[
#..l,—.-tiﬂll—q—l‘.-’r‘..-

- e

TR R Sy

-
o .
LY IS

¥ 4
-
ot -
-iﬁ‘.-p--."f'fﬁm
‘.‘.’,rﬁﬁ.'ﬁ.‘.

TR EAE T
L
FJJ r"".‘"
S Ll
e NN R

ild s

- g e R e
T g e a

rF J ' *‘fi‘lﬂ—ﬂﬂd’f‘l’

o .
ey

L
¥
L
i

-

..ll_-l--llt\ LIC Sy Sy

e sV 0 s PN AN g
e L e b

s & om

‘.
L]
fs_..mh.\ e T q-._... R TR, T
e T
i -
M m.“\..h___ b
. ol i d v
N g
o
\l“?‘*‘r!".Flnll.llfr..r.'.lr.'.!r.'r.lf‘r"l. = u W&
J‘.‘IIII;IJ’*!!IJ!!J'II’F’FIJ. % Fw #% .
W W T e - \‘-\inlll:i!*l:l.lr.!trfl.jri.l.drl.l.Ipl..f.lJ;...._ .
" Ty o > = R T e S N T T L
R o Rt T i

-y ..I.l_...r..l.n.‘nl...ll.-
N -

L s T Tkl W
-t 5 S I . Tl e
...._....-i.l-rl.__.l...p.lel.lfu...._m_rrr.‘r ‘.-_\._i‘.i-i._\h.!‘lau.._-l-.!.rtr

» .r.._il_-...-..al...l.:r' I ___Jt a0 =

- . T L

- i I.J.Jl.l\htl.l.\.\..-.\

- . L e ] .

.

¥

#

-

]

L1 ; .

*‘ L] e B o e

llrlr.inl...ll.l.r.-. -

L
« N

-—

#

"

®

!-.-JJ_-.I.I.\..!.-..
.-..r.r..ll..lr.l..\.

PN E ol

¥
L]
"
L Ry
- l...‘_ll - I.‘-ll‘_
rl..!.r!.-..-..r.l_.__zr_f.r P i 2
. Ry Ny .t

rl.zl.l..r...._..l)r..!.,.rr.f.ff T Ty e ”_h

e Wk

rF, oy e r.nﬁ.r..rfﬁ.l. L c,.a....r......q.._._.\.._..&.ll.__._.
g }F" -l.rl...!..f..’..f_r' .l_....ll_ll.._-.-..l_._i-._.l-.._lll-‘...i...




E. J. Chan, D. J. Goossens. Acta Cryst. (2012). B68, 80—88

e P poperpedped

:.- " \ }\':“_J".'
L {ﬂ{ﬁ{ﬂ{ﬁ~f

(d)




obs SLE L

L]

’

L]
- e
.
-

-l =
046 04 11




T. R. Welberry, A. P. Heerdegen, D. C. Goldstone, lan A. Taylor. Acta
Cryst. (2011). B67, 516-524




TR ]

4 8 4 8 8 B s B s E s

s 8 8 8 ® s A8 LE s E s
* 8 8 B 4« B B & s
=& s 2w O I I I I







e o‘“‘o
!000.00000.00000.00
2 %% 6% ¢*°

L4COO el (S

¢ o5 60 6.

a ¢ ¢ ¢
¢ o © 0c

® © ©
: “8geat0g et 0 gt

{ 6o o o

(c)






	Л.А.Асланов
	Слайд номер 2
	Слайд номер 3
	Слайд номер 4
	Слайд номер 5
	Слайд номер 6
	Слайд номер 7
	V.G. Tsirelson, P.F. Zou, T.-H. Tang, R.F.W. Bader. Acta Cryst. (1995). A51. 143-153.
	А.И. Сташ,  ЮЩ. Чен,  О.В. Ковальчукова,  В.Г. Цирельсон. Известия Академии наук. Серия химическая, 2013,  № 8. 1752- 1763.
	V.G. Tsirelson , A.I. Stash , V.V. Karasiev , Sh. Liu. Computational and Theoretical Chemistry 1006 (2013) 92–99
	A.V. Shishkina, V.V. Zhurov, A.I. Stash, M.V. Vener, A.A. Pinkerton, V.G. Tsirelson. Cryst. Growth Des. 2013, 13, 816−828
	Слайд номер 12
	Слайд номер 13
	Слайд номер 14
	N. Bolotina, P. Pachinda, E. Belokoneva. Acta Cryst. (2013). B69, 329–335
	Слайд номер 16
	Слайд номер 17
	Слайд номер 18
	Слайд номер 19
	Слайд номер 20
	L.A.Aslanov, V.A.Trunov, G.V.Fetisov, V.A.Priemyshev, V.B.Rybakov, Yu.A.Kasman, A.P.Bulkin. (1989) J. Appl. Cryst. 22, 42-45   
	Слайд номер 22
	Слайд номер 23
	S. Gorfman, O. Schmidt, V. Tsirelson, M. Ziolkowski, U. Pietsch. DOI: 10.1002/zaac.201200497
	E. Bykova, M. Bykov, V. Prakapenka, Z. Konôpková, H.-P. Liermann, N. Dubrovinskaia, L. Dubrovinsky. High Pressure Research, 2013 Vol. 33, No. 3, 534–545
	Слайд номер 26
	A. Burkhardt, A. Wagner, V. Warmer, R. Reimer, H. Hohenberg, J. Ren, E.E. Fry, D.I. Stuart, A.Meents. Acta Cryst. (2013). D69, 308–312
	A. Bosak, D. Chernyshov, Sergey Vakhrushev,  M. Krisch. Acta Cryst. (2012). A68, 117–123
	Слайд номер 29
	Слайд номер 30
	E. J. Chan, D. J. Goossens. Acta Cryst. (2012). B68, 80–88
	Слайд номер 32
	T. R. Welberry, A. P. Heerdegen, D. C. Goldstone,  Ian A. Taylor. Acta Cryst. (2011). B67, 516–524
	Слайд номер 34
	Слайд номер 35
	Слайд номер 36
	Слайд номер 37

