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© Boron atom

P4/m’b’'m’(G2)




I

JKO:%B5F ) :=E F
&

& 9 &

&
&! 8 I
*#2:: D3 |

&! ) !
2 ::3& & I

J%E10

JG9::H

<O S
£A
H %Y B
2 z
s
G, 1986 ¥
e







3

1 1 1
rn= X,1+X,0 r,= E' X X0 r;= 'X,E' X0 r,= E"‘X,- x,0

F (h =2n+ :LO’O) = e: l( fl _ f4)ei 2p(2n+1)x + ( 1:3 _ fz)e- i2p(2n+1)xJe

ut Inc

€. c092p(2n+1)X




Fune (N=2n+100)= (€, &€,),Msin[20(2n+1)x]

0
&e(v)= - sin e°(0)=
cosY 1 0 0
R(\? ||é): 0 cosY -sinY
cosy O sinY cosY o
(Y)= singcosy P
singsinY

cosg
(0)= sing
0

out

S




F(Y)EMC =My cos(z%)sin(Zp(Zn +1)x)cogY )
F(Y)5® =F ars cos(z%)cos(Zp(Zn +1)x)sin(Y )

F(Y)5Men = [M,F]cos(Z%)cos[Y - D(Q, x)]

) tanD = % cof20(2n+1)x]

for|d ol [ab]=aand{ab}=b
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Orbital order : microscopic

| &! 21 3

YI5) DL
Lattice-orbit coupling 18 |

€ M Q,

Lattice distortion : macroscopic
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D. Okuyama et. al., JPSJ 74, 2434 (2005)




1" #S$!

Ry

\—

b

N

L. »

Quadrupole
moments

"6l 2

&!

3 612

6"™789 ! |




Measurable by RXS




F,_s 1| foSinY )cos(hx),
., H cos(aahx)(-:osq- f,. COS2Y 'sing)

- Sin(20hx)M, cosY cosg
6 2; &;3
F... =0,

F,., 1 cos(aaky)(-cosq- f,_cosY cosg)
+sin(20ky)(M , cosY cosg+ M _sinY cosg)




Near Dy L;-edge,
at (3 0 0) forbidden reflection

- channel
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MH < KOK>:5F
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- channel

f,. component only

f.. reflect AFQ order of Dy 4f
electrons




E =7.792 keV
6l |f,SinRY)

E =7.802 keV
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| T-dep of AFQ order: oo 1 {fw) H(Qy) || obtained from (300)
T AFQ reflection

AFQ proportional to strain

<ch> l-l eca

hd Obtained from (401)
T-dep of monoclinicity: by e, Bragg peak splittings




g
AFQ (Qyc)

ha N

strain (e.,)

Proportional to each other!!!
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