RERIR & R (— AP ARRE R 2RFA)
( XAREEFRBECTRBLTLSN, 1L, EEMARBELLTRREN TV S H I BRETRAL TV LN THREH TS, )

12 B Date of Report

(2 pac MLF Experimental Report Septembor 12, 2013

$238FS Project No. HEBEEHTHE Name of responsible person
2013A0170 Kittiwit Matan

EERFERES Title of experiment %&£ Name of Instrument/ (BL No.)
Magnetic excitations in the doped kagome lattice antiferromagnet | BL-14

(Rb,Csi-0)2Cu3SnF; 5 B Date of Experiment
EEREF{EE4S Name of principal investigator May 20-24, 2013

Kittiwit Matan
/@ Affiliation
Mahidol University

. ERAE MAORRSON-ELT 2. B, BmFL, LRLTTSL, GEE. IRFHDIE)
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1. &% Name of sample(s) and chemical formula, or compositions including physical form.

A Cs—doped distorted kagome lattice antiferromagnet (RbogCso2).CusSnFi in a single crystal form.

2. RBRAERVHER (ERIIE VDG OFHE . TOERZEBRLTZEL, )
Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons.




In this experiment, magnetic excitations in (RbosCso2):CusSnFi, were studied using the neutron time—of-flight
spectrometer AMASTERAS at J-PARC, Japan. A single crystal sample of mass ~3g was aligned in (HHL)
zone and loaded into a closed cycle He—4 cryostat for cooling to a base temperature of 6 K. The chopper
configuration is set up so that the energy of incident neutrons is 17 meV, which is the same configuration as
that used in the similar measurements on Cs,CusSnFi,. The dataset was taken at several sample rotation
covering about 100 degrees in a step of 2 degree rotation. Background was measured at 50 K. The intensity

is integrated along the [0,0,L] direction, taking advantage of non—dispersive and rod-like scattering along the L

axis.
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Figure 1. Scattering maps show magnetic excitations as a function of energy transfer and momentum transfer along [H,H] and
[-H.H] directions

Figure 1 shows the scattering intensity maps measured at the base temperature of 6 K. Red denotes high
intensity while dark blue denotes low intensity. The left panel shows magnetic excitations at (2,2,L) along
(H,H) while the right panel shows the excitations along (-H,H). The measured scattering pattern is quite
different from the magnetic excitations observed in both Cs,Cu3;SnFi; and Rb,CusSnFi,. The magnetic
excitations appears to concentrate around the zone center and has a characteristic of a resonance scattering,
that is, most of the scattering intensity concentrates within a small range of energy, in this case between 1-6

meV. Above 6 meV, the scattering become diffusive and relatively weak.
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Figure 2. Scattering maps show magnetic excitations between energy transfer 3—6 meV as a function of momentum transfers

[H,H,0] vs. [0,0,L] on the left panel and [H,H] vs. [-H,H] on the right panel. The energy is integrated from 3 meV to 6 meV.




2. EBRAZERUVEER (DD%F) Experimental method and results (continued)

Figure 12 shows energy—integrated scattering maps as a function of momentum transfers. The left panel
shows the scattering rod along the L direction, attesting the two dimensionality of this system. The right

panel show strong scattering intensity around the Brillouin zone centered at (2,2,L), (2,0,L) and (0,2,L).

In summary, we observe magnetic excitations in (RbogCso2).CusSnFi, that are quite different from both in
Cs2CusSnFq2 and in Rb,CuzSnFi2. The origin of this scattering is not clear. One possibility is that the
resonance scattering is intrinsic to this system. A less—interesting alternative is that it is due to randomness
of exchange interactions caused by disordered doping. Further analysis is needed to distinguish between
these two possibilities and examine other effects. Unfortunately, due to the Accident at the Hadron
Experimental Facility, the experiment was stopped prematurely and we were not able to obtain complete

datasets, especially at high temperature for background subtraction.




