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Abstract

X-ray Studies

Conclusion & Future Work

 Barlowite1 (Cu4(OH)6FBr) & claringbullite2
(Cu4(OH)6FCl) are atacamite minerals related to the
quantum spin liquid (QSL) candidate herbertsmithite
(ZnCu3(OH)6Cl2)
 Perfectly parallel stacked kagome lattices (Fig 3)
• Separated by planes of Cu2+ and halide ions
 Show promise as QSL candidates
 Room temperature: both are hexagonal, P63/mmc
symmetry
 Interlayer Cu2+ disordered over three positions (Fig 4)
 Undergo temperature-dependent phase transitions
 Dynamic disorder becomes static as temperature
decreases
• lowering symmetry to orthorhombic Pnma
 Dynamic disorder in Claringbullite persists to lower
temperatures than barlowite

 Cu4(OH)6FX ; X = Br , Cl
 Parallel stacked kagome layers of Cu
½ spins, separated by Cu
 Interlayer Cu is dynamically
disordered over one of three
equivalent positions

 Barlowite & claringbullite have
QSL potential
 Interlayer Cu disordered at RT
 Orders to Pnma at lower T
 Cu in between, ferromagnetic
order
 ZnyCu4-y(OH) FX
• Goal: y=1
• Separate layers with non-magnetic ion
 Eliminate ferromagnetic transition

Set up
 Want to do the same type of measurements on
claringbullite but it requires lower temperatures to see the
phase transition
 Require precise location or x-ray beam to hit crystal
 Claringbullite, unlike barlowite has a phase transition at
lower temperature that cannot be attained with a simple
stream of cryogen
 Sample must be placed in
cryostat to reach phase
transition temperatures
 This obscures the path of
the x-ray, and thus there
was a need for a device
to allow placement of the
beam to be calculated
before inserting the
crystal into the cryostat
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blue = kagome layer Cu, magenta = interlayer Cu, green = F, red = O, pink = H, brown = Br, Cl

CLARINGBULLITE
 Single crystals measured at the
APS ChemMatCARS beamline
• 100 K and 10 K
 100 K : Pnma superstructure
appears
 Cu space group orders
 Puckering of the kagome Cu
 One remained hexagonal to 10 K
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 (-2, k, 0) scan performed in hexagonal P63/mmc basis
 Substructure peak (-2, 1, 0) located at 2θ = 26.676ᵒ
 Superstructure peak (-2, 0.5, 0) appears at 2θ = 27.775ᵒ
• Appears in Pnma

Transition from dynamic disorder to static order at 276 K

Claringbullite‘s transition temperature is much
lower than barlowite‘s, but they are isostructural.

Why so different?
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