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Flux method

* Na,CO;: IrO, =50 : 1 inside a Pt crucible.

« Kept at 1050 C for 6 hours, cooled to 1000 C for
0.5 hours, and then cooled to 800 C for 200 hours.

Ye, PRB (2012).
Chun, Nat. Phys. (2015).
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Singh, Gegenwart, PRB (2010).

T T 1 T T T T
a
0.25 | (a) - C(T) ,.;. -
' Clamm(T) /.F o
o o
]
—0.20 | - o 5
X " I
= - i ‘
O / . ..
g 0.15 F .-". ‘--". a
3 /
=
O 0.10
0.05
OOO A 1 A 1 A | T SR S S
20 25 30 35 40 45

T(K)

» 15 KER#% (&, 2R 1BE:#2,

o FTIE—IDIIETE

\'\L\O

1



Na,IrO, D% WK fEE

\ +H
4 FEREL
ROty Liu, PRB_(2011).
| =(0,1,0.5) 4
(a) q
i' B T=24K
1000 ®T=1.5K] _
® | &5
« 800 L
S | 3
8 | £
%‘60(+ ™ o
aé
g | 8
E | E
O i
t . 0

« Q=(0,1, 0.5h 5., Neel®#F I3 HERK.
o HRARLGRSTDAEEMNDG, zigzaghk[F T
HAHEMNDMD GRIETERIRUR) .

e 1=f2L. REVDMRZEFIZTDNTIE, 5h

50N,

Stripe
(g=0,1,0.



Resonant X-ray diffraction
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L3 (2p3f2) ,_l
L, (2p4)

SPring8 BL19LXU

o

* Ir IS a neutron-absorbing element.

* L edge of Ir, 11.2 keV~1.1 A.
* Dipole allowed =—> Resonantly enhanced magnetic signal.
 Moment direction sensitive. = Zi i - ng p27k
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Liu, PRB (2011).
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Chun, Nat. Phys. (2015).
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Resonant X-ray diffraction

\_ ESRFID20-UPBLO6 |

* Ir IS a neutron-absorbing element.

* L edge of Ir, 11.2 keV~1.1 A.
* Dipole allowed nature

—> Resonantly enhanced magnetic signal.
Review: Ishi, Tohyama, Mizuki, JPSJ (2013).
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H Gretarsson et aI PRL (2013) PRB (2013) Ye, PRBL (2012).
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» Diffuse scatteringat T =17 K (> Ty)
« Q=(0,1, 3.5
e 1IN o'+ out

+(0.5, 0.5)

(0, 1)

Chung, Nat. Phys. (2015).
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Superexchange interaction in J 4 =1/2 state
Jackeli, Khaliullin, PRL (2009), Shitade, PRL (2009).

|yt >=|Xy£>=x|yz+ >+l | 2XF >
 Corner-sharing (180° bond) « Edge-sharing (90° bond)

Interference

Isotropic Antiferromagnetic  Anisotropic Ferromagnetic

J,S;-S; (J,=t?/U)  =J,SS] (J,~t1,/U%)




Magnetic structure of CalrO,
Ohgushi, PRL (2013).

« Canting angle, 6 ~ 4°.
* J,/J; ~06/a~0.15.



RIXS for CalrO5: Magnetic excitations
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RIXS for CalrO5: Magnetic excitations
* H= J1uS:"S;—J2xkS*S7 t)ou S S;

* Spin wave, E = ZSJ(UI,H + Jox —Jom + )2 cOsk,)?—(Jy y cOS k,/2)?)

Edge sharing  Corner sharing
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o
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O I ® |
> 0.4} ° i
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L
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0 1+H, 2,9 10 1,2, 9+L 1

Momentum

* Jig =152+ 10meV, J, x=8.0% 1.2meV, J, y= 2.2 + 0.1 meV.
* hx/Jin=Ju/U=0.05. (3, /3, ,= 0.15 from static order)
* Role of other anisotropic exchange terms and single-ion anisotropy.
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+ KitaeviEE! D ENFIAE BB #E Knolle, PRL (2014).
e KitaeVIZER!DIRITHRNDHLIE, Mandal, PRB (2009).
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* WE?;T‘:‘% (Li2|I’O3, RUC|3) Takayama, PRL (2015); Majumder PRB (2015).

20105~ 20X X £

E% #@E ?% Jlt‘J ]

Y-Rouotat ]

e

KitaevEEEEAR /|ErBAI=AME /| E2FEVRFT—Fk =EF7ILaYX L
D IBfZ (KitaevRE > & ik DEH DEIT




T DERDER: RE&

¢ #@E*%?é (Li2|l’03, RUC|3) Takayama, PRL (2015); Majumder PRB (2015).

e EREANDEH, Ohgushi, PRB (2006); PRL (2013): PRB (2013).
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¢ fl:% E:}%% (Li2|l’o3, RUC|3) Takayama, PRL (2015); Majumder PRB (2015).

e EREANDEH, Ohgushi, PRB (2006); PRL (2013): PRB (2013).
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