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In CsMn(SO4)2·(D2O)12 a co-operative Jahn–Teller effect is responsible for a cubic to orthorhombic phase transition 
occurring at ca. 160 K. We resolved five inelastic transitions on FOCUS with λ = 5.32 Å within the 5Ag ground state 
of the orthorhombic phase. Both energies and intensities of these magnetic transitions were modelled successfully by 
an effective Spin Hamiltonian accounting for an axial and rhombic zero-field splitting. In Italic, TimesNewRoman 10. 

The title compound CsMn(SO4)2·(D2O)12 belongs to the 
well known family of alums. It undergoes a cubic to 
orthorhombic phase transition at ca. 160 K due to a co-
operative Jahn-Teller effect. The [Mn(OD2)6]3+ coordination 
distorts from S6 to Ci point symmetry. Thus the ground state 
of Mn(III) in the low temperature phase is a zero–field split 
5Ag term. The following effective Spin Hamiltonian, acting 
in the basis of five S=2 spin functions, describes this 
splitting:  
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The parameters D and E are the axial and rhombic zero-
field splitting parameters, respectively. 
An inelastic neutron scattering (INS) experiment on a 
polycrystalline sample of the title compound was performed 
on the SINQ time-of-flight spectrometer FOCUS. In Figure 
1 the spectra obtained at T = 1.4, 15 and 30 K (λ = 5.32 Å ) 
are shown. 
 

 
 
Figure 1: INS spectra of CsMn(SO4)2·(D2O)12  at T = 1.4, 
15 and 30 K measured on FOCUS (λ = 5.32 Å). The 
transitions are labeled on the bottom of the Figure. Labels 
inside, use jpg-files if possible. 

An increase of the temperature to 15 and 30 K is 
concomitant with the appearance of three hot transitions 
α, ,   β  and γ at 0.199(3), 0.4646(7) and 0.6717(8) meV, 
respectively. The corresponding transitions I’, II’, α’, β’ 
and γ’ on the neutron energy gain side (negative energy 
transfer) are observed at elevated temperatures. The 
measured transition energies are nicely reproduced by eq. 
(1) as seen in table 1. The best fit parameters are D = -
0.5608(7) meV and E = 0.0339(3) meV. 
Additionally, table 1 shows the comparison between the 
measured relative intensities at 30K and the ones calculated 
according to the dipole approximation for non-interacting 
ions. The agreement between experimental and calculated 
intensities is excellent and confirms of the model. 
 

label energy 
[meV] 

normalized 
intensities 
energy loss 

30 K 
 exp calc exp calc 
Ι 1.5864((7) 1.5867 0.56(2) 0.58 
ΙΙ 1.790(1) 1.790 0.46(4) 0.48 
α 0.199(3) 0.204 0.22(1) 0.14 
β 0.4646(7) 0.4651 0.39(1) 0.42 
γ 0.6717(8) 0.6687 0.38(1) 0.40 

 
Table 1: Experimentally determined energies and relative 
intensities with estimated errors of the various INS 
transitions for neutron energy loss at 30 K. The values are 
normalized to transition I at 1.4 K. 
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