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S(Q,ω)

ω
0

Ordered moment

Fluctuating moment

t

Q

Long−range order

Short−range order

R−R
/

Neutron Scattering 
    Cross Section Correlation Function 

Fourier Transform

2Γ τ
Γ∼h/τ

2κ 2ξ
κ∼1/ξ

d2σ
dΩdEf

<SR(t) . SR/(0)>

Γ : Relaxation rate
κ : Intrinsic linewidth

τ : Lifetime
ξ : Correlation length

0

S(Q,ω)
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v�� �wsI{ uwx�{&s�o°p&oqv��i{&� uwx�~2s���� ±�oq{2¬�oqo�x;{|s�onmnoK�U~�l�p|oK}zm#�i�Ux�oq{&��rEx�oql�{|p&uUxM~|rq�i{|{&oqp|��x�� r3p&u�~&~½~�oKr3{|��uUx
: Â#< � :">?: 087E�Kx�}[{|s�oa{&� mno3��},oq��oqx�}Ioqx,{Y~�����x,��~���� x#r3uUp&p&o�v�i{|��uUx[��l�x�r3{|��uUx  � � ² � µ�% � � 
 ²�� µ O « ���w~2� �
rq�Kv�v��°{&s�o½���ip|{&��Kv/},�,+joqp|oqxI{&��Kv/~&rq�K{&{|oqp&� x��nrep&ud~|~�~2oKr3{|��uwx : Â#< � :">?: 0878��~�{&s�o I�uwl�p|��oqp�{&p]�ix�~���uwp&m � x
~��-�wr3o �ix�}�{&� mno�uK�{|s�oa~2����xI�2~2����x°r3uwp|p&oqv��i{|��uwx���l�x�re{&��uUx«$��sIl�~e� x�oql�{&p|uwxPoqv�U~�{|�r�~&r��i{&{|oqp&� x�� ��p&uU±�oK~
~�{]�i{|�r´uUpt},o�p&oK}#mnuwmno�x,{]~3�,¬�s�oqp&oK�U~�x�oql�{&p&uUxB� x�oqv�U~�{|�r ~&rq�K{&{|oqp&� x��n��p|uw±�oK~KY�l-r3{&l��K{&� x��z²�}I�,x��Kmn�rKµ
mnuUmnoqxI{t~3«���s�oP~2���i{|��Kv	},oq��oqx�}Ioqx�r3o½ui��{|s�o�~2����x reuwp&p|oqv�K{&� uwx�~ar��ixz±�on}Ioq{&oqp|mn��x�oK}8��p&uUm'{|s�o B��
},oq��oqx-},oqx�r3o°ui� � ² @B J H µt« I�uwp�oq®��im°��v�od�/� � � ² @B J H�µ ��~�B��¹p&oK~2uwv�l�{&��uUx�v���m°��{&o�}+�{&s�oqx�{|s��~E¬ uwl�v�}
��x-},�rq�K{&oa{|s��i{�{|s�o ~2���i{|��iv/reuwp&p|oqv�K{&� uwx�~��Kp&o ui�Yv�uUx��i�¹pt�Kx��wod« ��uK¬�o�·doqpq�d� � � ² @B	J H�µY�~�±�p|ud�U},oqp�{&s-�ix
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��v�{|s�uwl��ws%m#�K������x��;uUl�{n{&s�oz~&r��i{&{|oqp&� x���r3p|ud~|~n~�oKre{&��uUxM� x�²��½�,EG H µ ��~����Ur3oz�~�x�oKr3o�~&~&�Kp&�d��{2¬�u
�dl��r��P~&rq�Kx�~V¬ uwl�v�}[±�o½�´�wuduI}R~�{]�ip&{���uUp�{|s��~	��xI·doK~�{|���d�K{&� uwx  ²&�iµ � v�w~2{&��r�mnoK�U~�l�p|oqmnoqxI{t~/~&rq�Kx�x�� x��
B ±�uw{&s��i±�uK·don�Kx�};±�oqv�uK¬ � � �+��uUpEoq®��imn��v�o��K{n�U« ¿ � �ix�}M� ¿ ��«$��s�oK~�o°}��i{]�Br3uUl�v}z±�onl�~2oK}^{|u
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~�o�~&~�� uwx« ��xn�¹�wr3{��,{&s�o´{|p&l�o½~2����x ~�{&p|l�r3{|l�p&oas-�w~��doq{�{&u�±�o�~2uwv ·doK}+«

��uK¬�¬�o½{&l�p|xBuUl�pa�K{&{|oqx,{|��uUxB{&uP{&s�oEm#�K�wx�oq{|�r�o�®�r3� {t�K{&��uUx�~�~�s�uK¬�xB� x I�� ��« �#²¹riµ �ix-} ²�}¯µ]«���{
� ¿ ���w{&s�o�p&o��~$~2{&p&uUx���~|rq�i{|{&oqp|��x��½�K{�v�uK¬�oqx�o�p&�w� oK~3« �;o rq�Kx[p|uwl��Us�v���oK~2{&� m#�i{|o�{&s�o�p|oqv�K®��K{&��uUx[p]�i{|o
� �,¬�s��rtsn�~	{&s�o � �iv �� �%�}I{&s,���i{2�2�a�Kv ���yz�i®I��mPl�m¾²¹� � �ay;µ/ui� � ²�H�µ  ��� �SQ ¶ mno�!�«w��s��~�mnoK�Kx�~
{&s-�i{�{|s�o },�Ix��Kmn�r�r3uUp&p|oqv�K{&��uUx�~��K{�{|s��~	{&oqmn��oqp]�i{|l�p&o�s��q·do �´v � ��oq{|��mno	ui�.�i±�uUl�{XEG � ��� ��Q ¿ %q��� $*) Â
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mno�!³«��s��~ ��oK��� �~ l�x,l-~�l��Kv�v�� ~�s-�ip&� ��uUpP�ix uUpt},� x��ip|� uwp]},oqp&o�} ~�{]�i{&o¼�ix�} �~ l�~�l-�iv�v � }Il�on{&u �
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~�����x%p&o�~�uwx-�ix�r3o�«���±�uK·do � � " �q��Q ¿ ����{|s�o r3uduU�¯o�pt�i{|��·doR���ip]�im#�K�wx�oq{|�rz~2{t�i{|oz¬���{|s%��{t~Ps����Us
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uwl�{�¬ oq���Us�~�{|s�o�oqxI{&p&uU�,�#{|oqp&m ��xz{|s�oE��p&o�oEoqx�o�p&�w� �i{av uK¬ {|oqmn��oqp]�i{&l�p&oK~��ix�}f�¹�q·duUpt~�{|s�o�uwp]},oqp&o�}
��s��U~�od« ��s�o ~�s�uUp&{��¹pt�Kx��woe��uUpt},oqp|oK} v ui¬��¹oqx�o�p&�w� Y-l�r3{&l-�i{&� uwx�~#�K{ � O � � ~�{|��v�v:~�l�p|·,� ·doB��x {&s�o
uwp]},oqp|oK}[��s��U~�o ±�oKrq�Kl�~�o ui�Y{&s�oa�woquUmnoq{|p&�r��iv,��p|l�~�{|pt�i{|��uUx��±�l�{�~2��x�r3o�{&s�o´�Up&uUl�x�}#~�{]�i{&o oqx�oqp&�U�[s��U~
},oKrep&oK�U~�oK}+��{|s�oEo�x�oqp&�U�#ui�	{|s�oEv uIrq�ivoq®�r3� {t�i{|��uUxf��~�x�ui¬�oqx�s��ix�reoK}n��x;Á�xj�	ptÂ3Ã�Äa{&u º « ¿ m°o�!�«���s�o
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