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and are within expected Ln-Ga interatomic distances.  The disorder of Ga4 within the nets is 

modeled by a Ga4’ position as shown in the top-right of Figure 4.1. 

4.3.2  Magnetic and Transport Properties 

 The magnetic susceptibilities of β-LnNiGa4 (Ln = Tb, Dy, Ho), which are presented in 

Figure 4.2, were measured under an applied field of 0.1 T with field parallel to the c-direction of 

the crystals.  β-TbNiGa4, β-DyNiGa4, and β-HoNiGa4 each shows paramagnetic behavior at high 

temperatures, and each has a magnetic transition ~ 5 K.  Fitting the data to a Curie-Weiss law 

with a temperature-independent background term [χ = C/(T-θ) + χo] returns Weiss constants (θ)  
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Figure 4.2  Magnetic susceptibility of β-LnNiGa4 (Ln = Tb, Dy, Ho) with an applied field of 0.1 
T.  The inset shows susceptibility up to 50 K. 
 
 

of -43.2(6) K, -21.9(2) K, and -12.4(1) K for β-TbNiGa4, β-DyNiGa4, and β-HoNiGa4, 

respectively, suggesting antiferromagnetic correlations at low temperature.  A definite Neel 
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transition is observed in the Tb-analogue ~ 6 K, and there is evidence for long-range order in the 

other analogues near 5 K (see inset of Figure 4.2).  Since the onset of the transitions in the 

susceptibility data occur near the base temperature of our magnetometer, additional magnetic 

measurements, or specific heat measurements, below 5 K will be necessary to definitively verify 

long-range order. 

The relationship between θ (K) and Ln-Ln (Å) for the α-LnNiGa4 (Ln = Gd – Yb) and β-

LnNiGa4 (Ln = Tb – Dy) series is presented in Figure 4.3.  The trend for the β-LnNiGa4 (Ln = Tb 

– Dy) series is similar to that of the α-LnNiGa4 (Ln = Gd – Yb) series, which show a dominance 

of RKKY-type behavior [3].  Effective magnetic moments per Ln atom of 9.9(8) μB, 10.6(6) μB, 

and 9.6(4) μB were obtained for β-TbNiGa4, β-DyNiGa4, and β-HoNiGa4 respectively, from the 

Curie-Weiss fits between 50 K – 278 K.  The experimental magnetic moments obtained for each 

are in good agreement with the calculated magnetic moment of 9.7 μB, 10.6 μB, and 10.6 μB for a 

free Tb3+, Dy3+, and Ho3+ ion, respectively. 

The field dependence of the magnetization at 3 K of each analogue is shown in Figure 

4.4.  The curve for β-TbNiGa4 is linear in field up to 9 T and does not saturate.  A free ion of 

Tb3+ ion is calculated to saturate around 9.0 μB and in this phase reaches a maximum ~ 4.6 μB at 9 

T, which corresponds to ~ 50 % of the full saturation value.  The magnetization of β-DyNiGa4 

increases linearly at low fields (below ~ 2 T), typical of an antiferromagnet, and then exhibits 

behavior similar to a paramagnetic material.  The magnetization reaches a maximum value of ~ 

5.2 μB at 9 T, as compared to the calculated saturation value for Dy3+ of 10.0 μB.  The curve for 

β-HoNiGa4 begins to saturate around 3 T and reaches ~ 5.5 μB/mol at 9 T.  Full magnetic 

saturation for a free Ho3+ ion is 10.0 μB. 
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Figure 4.3  The variation of θ (K) as a function of Ln-Ln distance for the α-LnNiGa4 (Ln = Gd – 
Yb) and β-LnNiGa4 (Ln = Tb – Dy) series. 
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Figure 4.4  The isothermal magnetization of β-LnNiGa4 (Ln = Tb, Dy, Ho) at 3 K. 
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The resistance curves of β-LnNiGa4 (Ln = Tb, Dy, Ho) are presented in Figure 4.5 and 

show metallic behavior at high temperatures.  Below ~ 6 K, each sample displays a small kink in 

its resistivity (Figure 4.5 inset).  This feature provides further evidence that the samples are 

undergoing a long-range magnetic ordering transition at this temperature, and the drop in the 

resistivity below the kink would correspond to a decrease in the spin-disorder scattering.  β-

TbNiGa4 and β-DyNiGa4 also show a transition in their resistivity at ~ 240 and 280 K.  This  
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Figure 4.5  The electrical resistance of β-LnNiGa4 (Ln = Tb, Dy, Ho) as a function of 
temperature is shown. 

 

transition is a reproducible feature in the resistance and was measured over 2-3 samples for β-

TbNiGa4 and β-DyNiGa4.  We believe this signature in the transport data is associated with a 

phase transition related to the appearance of a supercell below room temperature based on the 

temperature-dependent single crystal X-ray diffraction studies of β-TbNiGa4.  Supercell 
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reflections are not observed at or above the temperature of the phase transition seen in the 

resistance, but are only observed in data collected below the transition temperature. 

The magnetoresistance (MR % = (ρH - ρ0)/ρ0 × 100) of β-LnNiGa4 (Ln = Tb, Dy, Ho) is 

presented in Figure 4.6, where measurements were collected at 3 K.  Positive magnetoresistance, 

less than 50% for β-TbNiGa4, β-DyNiGa4, and β-HoNiGa4, is observed in field up to 9 T.  The 

MR of these compounds is unusually sensitive to low field.  We observe steep increases in the 

MR below 0.03 T, especially in the Dy-analogue, and at higher field we see a monotonic, 

positive MR. 
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Figure 4.6  The MR% of β-LnNiGa4 (Ln = Tb, Dy, Ho) at 3 K is shown. 
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CHAPTER 5. CONCLUSION 

5.1  A Synopsis of This Dissertation Work  

The goal of this dissertation was to present the structural and physical characterization 

results of several Ln-Ni-Ga phases.  The growth of high-quality single crystals has enabled the 

study of three new systems: Ln2MGa12 (Ln = Pr, Nd, Sm; M = Ni, Cu),1 α-LnNiGa4 (Ln = Y, Gd 

– Yb),2 and β-LnNiGa4 (Ln = Tb – Ho).3  Each system was studied as a series to draw 

comparisons from both the structure and properties, which include the study of sub-structural 

motifs, lanthanide environments, magnetic ordering, etc.  It was also pertinent to compare new 

phases with those that have been previously studied to obtain a better overall understanding of 

their chemical and physical behavior. 

The three systems presented in this work were synthesized in a Ga-rich regime.  The 

temperature profiles to obtain these phases are very similar and only varied in the cool step(s), 

with Ln2MGa12 (Ln = Pr, Nd, Sm; M = Ni, Cu), β-LnNiGa4 (Ln = Tb – Ho), and α-LnNiGa4 (Ln 

= Y, Gd – Yb) forming at low, mid, and high temperature ranges, respectively.  Phases of 

Ln2MGa12 (Ln = Pr, Nd, Sm; M = Ni, Cu) were investigated to determine how replacing Ni for 

Cu as the transition metal atom affected the structure and physical properties.  It was found that 

the transition metal site was only partially occupied in the Cu-containing analogues, and this is 

not unexpected given the coordination preferences of Cu.1  Each phase orders 

antiferromagnetically at low temperatures with effective moments that are close to the calculated 

values for a free, trivalent lanthanide ion.  α-LnNiGa4 (Ln = Y, Gd – Yb) compounds also order 

at low temperatures and are magnetically anisotropic with a stronger coupling of magnetic ions 

in the ab-plane.  The coupling strength of the magnetic ions is directly related to the Ln-Ln 

distance in the a-direction and is indicative of RKKY-type interactions.2  β-LnNiGa4 (Ln = Tb – 

Ho), a polymorph of α-LnNiGa4, was found to contain a superstructure below room 
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temperatures.3  Based on the analysis of atomic displacement parameters the modulation of this 

phase occurs in the Ni-Ga nets and is consistent with the previously published studies of a 

similar compound. 

The crystal structure of each system differs in how the atoms are arranged, but are similar 

in that each is composed of at least one structural motif that is found as a binary in the low-

temperature (100 – 800 °C), Ga-rich region of the Ln-Ga phase diagrams shown in Figure 5.1, 

such as the PuGa6,4 AlB2,5 BaAl4,6 and CaF2
7

 structure types.  These binary phases can be 

thought of as the  

 

 

Figure 5.1  Partial binary Ln-Ga phase diagrams which show the low-temperature, Ga-rich 
region and the binary structure types that form in those regions. Phase diagrams as obtained from 
reference 8. 
 

Ga‐Ce Ga‐Pr Ga‐Yb
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building blocks of our ternary phases.  Phases of Ln2MGa12 (Ln = Pr, Nd, Sm; M = Ni, Cu) are 

composed of alternating slabs of PuGa6 and CaF2 units as is depicted in Figure 5.2.  α-LnNiGa4 

(Ln = Y, Gd – Yb) phases contain partial AlB2 subunits, and β-LnNiGa4 (Ln = Tb – Ho) is made 

up of BaAl4 and CaF2 motifs.  Based on the commonalities between Ln-Ga binaries and ternary-

phase substructures, we can potentially identify possible structural features that will be present in 

ternary phases based on the structure types located in the flux-rich region of the phase diagrams. 

 

 
Figure 5.2  The crystal structures of the ternary compounds studied in this work and the related 
binary structure types of which they are composed. 
 

5.2  Outlook 

The α-LnNiGa4 system is so magnetically rich that it would be of interest to see how 

changing the transition metal atom would affect the physical properties.  Based on a literature 

search we have noted that the properties of other reported isostructural phases do not show the 

same magnetic behavior that we observe in our compounds. 9-21  Although no work has been 

published to the best of our knowledge on Fe-containing compounds in this structure type, there 

Ln2NiGa12
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P4/nbm

a ∼ 6 Å, c ∼ 15 Å
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Orthorhombic
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Table A1.2  Atomic positions and displacement parameters for La3Bi4Pt2.8 and La3Bi4Pt3 
______________________________________________________________________________ 
  Wyckoff 
Atom      site  x  y  z  Occ.      Ueq(Å2)a 

_____________________________________________________________________________ 
CC030  La3Pt2.8Bi4 
La      12a  0  1/4  3/8  1      0.0164(10) 
Pt  12b  7/8  0  1/4  0.950(9)   0.0166(11) 
Bi  16c  0.08393(10) 0.08393(10) 0.08393(10) 1      0.0181(5) 
 
GS29   La3Pt3Bi4  
La 12a  0  1/4   3/8  1     0.0131(6) 
Pt 12b  7/8  0  1/4  1     0.0157(6) 
Bi 16c  0.08408(7) 0.08408(7) 0.08408(7) 1     0.0127(5) 
______________________________________________________________________________ 
aUeq is defined as one-third of the trace of the orthogonalized Uij tensor. 
 
 

surrounded by eight Bi atoms to form two interpenetrating tetrahedra (bisdisphenoid).  In the c-

direction four of the Bi atoms are axial and four are equatorial, with the axial atoms having a 

larger La-Bi inter-atomic distance.  The 8-coordinate La polyhedra are face-sharing in each 

crystallographic direction.  Similarly, Ni atoms are coordinated to four Bi atoms to form a 

tetrahedron.  Selected inter-atomic distances are listed in Table A1.3.  We have found that the 

difference between compounds with different superconducting transition temperatures is the 

concentration of Pt on the 12b site.  A small enhancement in Tc is observed in the Pt-deficient 

analogue, as experimental work reported by our collaborators on these compounds indicate that 

La3Bi4Pt3 and La3Bi4Pt2.8 exhibit superconductivity at Tc = 1.2 K and 1.4 K, respectively.  

Superconductivity was not observed in the transport of La3Bi4Pt3 down to 2 K in previous work 

by Hundley, et al.5 
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Figure A1.1  The crystal structure of La3Bi4Pt3 is presented, where La, Bi, and Pt are represented 
by grey, blue, and orange spheres, respectively.  (a) Two unit cells are shown to depict the La-Pt 
network in the crystallographic c-direction.  (b) The local environments of La, Pt, and Bi are 
highlighted in this view of the unit cell. 
 
 
Table A1.3  Selected inter-atomic distances (Å) of La3Bi4Pt2.8 and La3Bi4Pt3 

__________________________________________________________________________________________ 
    La–Bi   La–Pt   Pt–Bi   
 
CC030   3.496(3) ×4  3.098(2) ×4  2.831(2) ×4  
La3Bi4Pt2.8  3.509(3) ×4 
 
GS29   3.502(4) ×4  3.106(2) ×4  2.838(2) ×4  
La3Bi4Pt3  3.519(4) ×4 
__________________________________________________________________________________________ 
 

A1.3  Mo3Al2C 

A1.3.1  Powder X-ray Diffraction Results 

 Powder analysis was performed on polycrystalline samples of Mo3Al2C.  Samples of 

Mo3Al2C were prepared by arc melting stoichiometric amounts of the substituent elements.  

(a)      (b)  

PtLa

c

Bi

La

Pt
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Samples were ground with mortar and pestle for at least eight minutes and then mounted onto a 

sample plate.  Data were collected at ambient temperature from 2θ = 20 to 80°.  As shown in 

Figure A1.2, powder X-ray diffraction results reveal that the sample is single phase with a small 

amount of Mo and Mo3Al8.  This phase crystallizes in the cubic P4132 space group with lattice 

parameter a ~ 6.8 Å and is presented in the inset of Figure A1.2.   

 

 

Figure A1.2  The experimental (black) and calculated (red) powder X-ray diffraction pattern of 
Mo3Al2C.  The green and blue stars indicate impurity peaks from Mo3Al8 and Mo, respectively. 
The crystal structure of Mo3Al2C is presented with Mo atoms, Al atoms, and C atoms 
represented as purple, blue, and gray spheres, respectively.  The figure is adopted from reference 
2 and the atomic coordinates were obtained from reference [6].  
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APPENDIX 2.  UNPUBLISHED CRYSTALLOGRAPHIC INFORMATION FILES 

A2.1  Ce2RhGa12 

data_shelxl  
  
_audit_creation_method            SHELXL-97  
_chemical_name_systematic  
;  
 ?  
;  
_chemical_name_common             ?  
_chemical_melting_point           ?  
_chemical_formula_moiety          ?  
_chemical_formula_sum  
 'Ce2 Ga12 Rh'  
_chemical_formula_weight          1219.79  
  
loop_  
 _atom_type_symbol  
 _atom_type_description  
 _atom_type_scat_dispersion_real  
 _atom_type_scat_dispersion_imag  
 _atom_type_scat_source  
 'Ce'  'Ce'  -0.2486   2.6331  
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4'  
 'Rh'  'Rh'  -1.1178   0.9187  
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4'  
 'Ga'  'Ga'   0.2307   1.6083  
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4'  
  
_symmetry_cell_setting            ?  
_symmetry_space_group_name_H-M    ?  
  
loop_  
 _symmetry_equiv_pos_as_xyz  
 'x, y, z'  
 '-x+1/2, -y+1/2, z'  
 'x, -y+1/2, -z'  
 '-x+1/2, y, -z'  
 '-y+1/2, -x+1/2, -z'  
 'y, x, -z'  
 'y, -x+1/2, z'  
 '-y+1/2, x, z'  
 '-x, -y, -z'  
 'x-1/2, y-1/2, -z'  
 '-x, y-1/2, z'  
 'x-1/2, -y, z'  
 'y-1/2, x-1/2, z'  
 '-y, -x, z'  
 '-y, x-1/2, -z'  
 'y-1/2, -x, -z'  
  
_cell_length_a                    6.0560(3)  
_cell_length_b                    6.0560(3)  
_cell_length_c                    15.7060(9)  
_cell_angle_alpha                 90.00  
_cell_angle_beta                  90.00  
_cell_angle_gamma                 90.00  
_cell_volume                      576.02(5)  
_cell_formula_units_Z             2  
_cell_measurement_temperature     298(2)  
_cell_measurement_reflns_used     ?  
_cell_measurement_theta_min       ?  
_cell_measurement_theta_max       ?  
  
_exptl_crystal_description        ?  

_exptl_crystal_colour             ?  
_exptl_crystal_size_max           0.05  
_exptl_crystal_size_mid           0.05  
_exptl_crystal_size_min           0.03  
_exptl_crystal_density_meas       ?  
_exptl_crystal_density_diffrn     7.033  
_exptl_crystal_density_method     'not 
measured'  
_exptl_crystal_F_000              1066  
_exptl_absorpt_coefficient_mu     36.592  
_exptl_absorpt_correction_type    ?  
_exptl_absorpt_correction_T_min   0.2620  
_exptl_absorpt_correction_T_max   0.4615  
_exptl_absorpt_process_details    ?  
  
_exptl_special_details  
;  
 ?  
;  
  
_diffrn_ambient_temperature       298(2)  
_diffrn_radiation_wavelength      0.71073  
_diffrn_radiation_type            MoK\a  
_diffrn_radiation_source          'fine-
focus sealed tube'  
_diffrn_radiation_monochromator   graphite  
_diffrn_measurement_device_type   ?  
_diffrn_measurement_method        ?  
_diffrn_detector_area_resol_mean  ?  
_diffrn_standards_number          ?  
_diffrn_standards_interval_count  ?  
_diffrn_standards_interval_time   ?  
_diffrn_standards_decay_%         ?  
_diffrn_reflns_number             1212  
_diffrn_reflns_av_R_equivalents   0.0439  
_diffrn_reflns_av_sigmaI/netI     0.0438  
_diffrn_reflns_limit_h_min        -8  
_diffrn_reflns_limit_h_max        8  
_diffrn_reflns_limit_k_min        -6  
_diffrn_reflns_limit_k_max        6  
_diffrn_reflns_limit_l_min        -22  
_diffrn_reflns_limit_l_max        17  
_diffrn_reflns_theta_min          2.59  
_diffrn_reflns_theta_max          30.00  
_reflns_number_total              482  
_reflns_number_gt                 436  
_reflns_threshold_expression      >2sigma(I)  
  
_computing_data_collection        ?  
_computing_cell_refinement        ?  
_computing_data_reduction         ?  
_computing_structure_solution     'SHELXS-97 
(Sheldrick, 1990)'  
_computing_structure_refinement   'SHELXL-97 
(Sheldrick, 1997)'  
_computing_molecular_graphics     ?  
_computing_publication_material   ?  
  
_refine_special_details  
;  
 Refinement of F^2^ against ALL reflections.  
The weighted R-factor wR and  
 goodness of fit S are based on F^2^, 
conventional R-factors R are based  
 on F, with F set to zero for negative F^2^. 
The threshold expression of  
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 F^2^ > 2sigma(F^2^) is used only for 
calculating R-factors(gt) etc. and is  
 not relevant to the choice of reflections 
for refinement.  R-factors based  
 on F^2^ are statistically about twice as 
large as those based on F, and R-  
 factors based on ALL data will be even 
larger.  
;  
  
_refine_ls_structure_factor_coef  Fsqd   
_refine_ls_matrix_type            full  
_refine_ls_weighting_scheme       calc   
_refine_ls_weighting_details  
 'calc 
w=1/[\s^2^(Fo^2^)+(0.0338P)^2^+4.4336P] 
where P=(Fo^2^+2Fc^2^)/3'  
_atom_sites_solution_primary      direct  
_atom_sites_solution_secondary    difmap  
_atom_sites_solution_hydrogens    geom  
_refine_ls_hydrogen_treatment     mixed  
_refine_ls_extinction_method      SHELXL  
_refine_ls_extinction_coef        0.0023(4)  
_refine_ls_extinction_expression  
 'Fc^*^=kFc[1+0.001xFc^2^\l^3^/sin(2\q)]^-
1/4^'  
_refine_ls_number_reflns          482  
_refine_ls_number_parameters      26  
_refine_ls_number_restraints      0  
_refine_ls_R_factor_all           0.0356  
_refine_ls_R_factor_gt            0.0322  
_refine_ls_wR_factor_ref          0.0813  
_refine_ls_wR_factor_gt           0.0793  
_refine_ls_goodness_of_fit_ref    1.126  
_refine_ls_restrained_S_all       1.126  
_refine_ls_shift/su_max           0.000  
_refine_ls_shift/su_mean          0.000  
  
loop_  
 _atom_site_label  
 _atom_site_type_symbol  
 _atom_site_fract_x  
 _atom_site_fract_y  
 _atom_site_fract_z  
 _atom_site_U_iso_or_equiv  
 _atom_site_adp_type  
 _atom_site_occupancy  
 _atom_site_symmetry_multiplicity  
 _atom_site_calc_flag  
 _atom_site_refinement_flags  
 _atom_site_disorder_assembly  
 _atom_site_disorder_group  
Ce1 Ce 0.7500 0.2500 0.24416(3) 0.0106(2) 
Uani 1 4 d S . .  
Rh1 Rh 0.7500 0.2500 0.0000 0.0101(3) Uani 1 
8 d S . .  
Ga1 Ga 0.7500 0.7500 0.18518(7) 0.0116(3) 
Uani 1 4 d S . .  
Ga2 Ga 0.7500 0.7500 0.34139(7) 0.0149(3) 
Uani 1 4 d S . .  
Ga3 Ga 0.50012(9) 0.00012(9) -0.08581(4) 
0.0120(3) Uani 1 2 d S . .  
Ga4 Ga 0.56849(13) 0.06849(13) 0.42882(5) 
0.0241(3) Uani 1 2 d S . .  
  
loop_  
 _atom_site_aniso_label  
 _atom_site_aniso_U_11  
 _atom_site_aniso_U_22  
 _atom_site_aniso_U_33  
 _atom_site_aniso_U_23  
 _atom_site_aniso_U_13  

 _atom_site_aniso_U_12  
Ce1 0.0110(3) 0.0110(3) 0.0098(3) 0.000 
0.000 -0.00039(18)  
Rh1 0.0109(4) 0.0109(4) 0.0085(4) 0.000 
0.000 0.000  
Ga1 0.0127(4) 0.0127(4) 0.0092(5) 0.000 
0.000 0.000  
Ga2 0.0176(4) 0.0176(4) 0.0093(5) 0.000 
0.000 0.000  
Ga3 0.0135(3) 0.0135(3) 0.0090(4) 
0.00018(18) 0.00018(18) -0.0013(3)  
Ga4 0.0293(4) 0.0293(4) 0.0139(4) 0.0053(3) 
0.0053(3) 0.0108(4)  
  
_geom_special_details  
;  
 All esds (except the esd in the dihedral 
angle between two l.s. planes)  
 are estimated using the full covariance 
matrix.  The cell esds are taken  
 into account individually in the estimation 
of esds in distances, angles  
 and torsion angles; correlations between 
esds in cell parameters are only  
 used when they are defined by crystal 
symmetry.  An approximate (isotropic)  
 treatment of cell esds is used for 
estimating esds involving l.s. planes.  
;  
  
loop_  
 _geom_bond_atom_site_label_1  
 _geom_bond_atom_site_label_2  
 _geom_bond_distance  
 _geom_bond_site_symmetry_2  
 _geom_bond_publ_flag  
Ce1 Ga1 3.1665(4) 11_755 ?  
Ce1 Ga1 3.1665(4) . ?  
Ce1 Ga1 3.1665(4) 11_655 ?  
Ce1 Ga1 3.1665(4) 1_545 ?  
Ce1 Ga3 3.2810(8) 4_655 ?  
Ce1 Ga3 3.2810(8) 3 ?  
Ce1 Ga3 3.2824(8) 10_665 ?  
Ce1 Ga3 3.2824(8) 9_655 ?  
Ce1 Ga4 3.2907(10) 2_655 ?  
Ce1 Ga4 3.2907(10) . ?  
Ce1 Ga2 3.3913(6) . ?  
Ce1 Ga2 3.3913(6) 11_755 ?  
Rh1 Ga3 2.5291(8) 4_655 ?  
Rh1 Ga3 2.5291(8) 3 ?  
Rh1 Ga3 2.5291(8) 2_655 ?  
Rh1 Ga3 2.5291(8) . ?  
Rh1 Ga3 2.5309(8) 10_665 ?  
Rh1 Ga3 2.5309(8) 9_655 ?  
Rh1 Ga3 2.5309(8) 12_655 ?  
Rh1 Ga3 2.5309(8) 11_665 ?  
Ga1 Ga2 2.4535(15) . ?  
Ga1 Ga3 2.6495(7) 4_665 ?  
Ga1 Ga3 2.6495(7) 10_665 ?  
Ga1 Ga3 2.6495(7) 9_665 ?  
Ga1 Ga3 2.6495(7) 3 ?  
Ga1 Ce1 3.1665(4) 11_765 ?  
Ga1 Ce1 3.1665(4) 1_565 ?  
Ga1 Ce1 3.1666(4) 11_665 ?  
Ga2 Ga4 2.6104(8) 11_665 ?  
Ga2 Ga4 2.6104(8) 2_655 ?  
Ga2 Ga4 2.6104(8) 1_565 ?  
Ga2 Ga4 2.6104(8) 12_665 ?  
Ga2 Ce1 3.3913(6) 11_765 ?  
Ga2 Ce1 3.3913(6) 1_565 ?  
Ga2 Ce1 3.3913(6) 11_665 ?  
Ga3 Rh1 2.5309(8) 9_655 ?  
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Ga3 Ga1 2.6495(7) 3 ?  
Ga3 Ga1 2.6495(7) 9_665 ?  
Ga3 Ga3 2.6955(14) 9_655 ?  
Ga3 Ce1 3.2810(8) 3 ?  
Ga3 Ce1 3.2824(8) 9_655 ?  
Ga4 Ga4 2.5249(17) 9_656 ?  
Ga4 Ga2 2.6104(8) 11_655 ?  
Ga4 Ga2 2.6104(8) 1_545 ?  
  
loop_  
 _geom_angle_atom_site_label_1  
 _geom_angle_atom_site_label_2  
 _geom_angle_atom_site_label_3  
 _geom_angle  
 _geom_angle_site_symmetry_1  
 _geom_angle_site_symmetry_3  
 _geom_angle_publ_flag  
Ga1 Ce1 Ga1 85.090(12) 11_755 . ?  
Ga1 Ce1 Ga1 145.98(4) 11_755 11_655 ?  
Ga1 Ce1 Ga1 85.090(12) . 11_655 ?  
Ga1 Ce1 Ga1 85.090(12) 11_755 1_545 ?  
Ga1 Ce1 Ga1 145.98(4) . 1_545 ?  
Ga1 Ce1 Ga1 85.090(12) 11_655 1_545 ?  
Ga1 Ce1 Ga3 48.487(16) 11_755 4_655 ?  
Ga1 Ce1 Ga3 102.67(2) . 4_655 ?  
Ga1 Ce1 Ga3 102.67(2) 11_655 4_655 ?  
Ga1 Ce1 Ga3 48.487(16) 1_545 4_655 ?  
Ga1 Ce1 Ga3 102.67(2) 11_755 3 ?  
Ga1 Ce1 Ga3 48.487(16) . 3 ?  
Ga1 Ce1 Ga3 48.487(16) 11_655 3 ?  
Ga1 Ce1 Ga3 102.67(2) 1_545 3 ?  
Ga3 Ce1 Ga3 81.42(3) 4_655 3 ?  
Ga1 Ce1 Ga3 48.475(16) 11_755 10_665 ?  
Ga1 Ce1 Ga3 48.475(16) . 10_665 ?  
Ga1 Ce1 Ga3 102.69(2) 11_655 10_665 ?  
Ga1 Ce1 Ga3 102.69(2) 1_545 10_665 ?  
Ga3 Ce1 Ga3 54.948(12) 4_655 10_665 ?  
Ga3 Ce1 Ga3 54.948(12) 3 10_665 ?  
Ga1 Ce1 Ga3 102.69(2) 11_755 9_655 ?  
Ga1 Ce1 Ga3 102.69(2) . 9_655 ?  
Ga1 Ce1 Ga3 48.475(16) 11_655 9_655 ?  
Ga1 Ce1 Ga3 48.475(16) 1_545 9_655 ?  
Ga3 Ce1 Ga3 54.948(12) 4_655 9_655 ?  
Ga3 Ce1 Ga3 54.948(12) 3 9_655 ?  
Ga3 Ce1 Ga3 81.48(3) 10_665 9_655 ?  
Ga1 Ce1 Ga4 86.47(2) 11_755 2_655 ?  
Ga1 Ce1 Ga4 86.47(2) . 2_655 ?  
Ga1 Ce1 Ga4 125.26(2) 11_655 2_655 ?  
Ga1 Ce1 Ga4 125.26(2) 1_545 2_655 ?  
Ga3 Ce1 Ga4 131.919(14) 4_655 2_655 ?  
Ga3 Ce1 Ga4 131.919(14) 3 2_655 ?  
Ga3 Ce1 Ga4 111.07(2) 10_665 2_655 ?  
Ga3 Ce1 Ga4 167.45(3) 9_655 2_655 ?  
Ga1 Ce1 Ga4 125.26(2) 11_755 . ?  
Ga1 Ce1 Ga4 125.26(2) . . ?  
Ga1 Ce1 Ga4 86.47(2) 11_655 . ?  
Ga1 Ce1 Ga4 86.47(2) 1_545 . ?  
Ga3 Ce1 Ga4 131.919(14) 4_655 . ?  
Ga3 Ce1 Ga4 131.919(14) 3 . ?  
Ga3 Ce1 Ga4 167.45(3) 10_665 . ?  
Ga3 Ce1 Ga4 111.07(2) 9_655 . ?  
Ga4 Ce1 Ga4 56.38(4) 2_655 . ?  
Ga1 Ce1 Ga2 97.570(9) 11_755 . ?  
Ga1 Ce1 Ga2 43.77(2) . . ?  
Ga1 Ce1 Ga2 97.570(9) 11_655 . ?  
Ga1 Ce1 Ga2 170.25(3) 1_545 . ?  
Ga3 Ce1 Ga2 138.863(14) 4_655 . ?  
Ga3 Ce1 Ga2 85.958(18) 3 . ?  
Ga3 Ce1 Ga2 85.937(18) 10_665 . ?  
Ga3 Ce1 Ga2 138.870(14) 9_655 . ?  
Ga4 Ce1 Ga2 45.962(17) 2_655 . ?  
Ga4 Ce1 Ga2 84.34(3) . . ?  

Ga1 Ce1 Ga2 43.77(2) 11_755 11_755 ?  
Ga1 Ce1 Ga2 97.570(9) . 11_755 ?  
Ga1 Ce1 Ga2 170.25(3) 11_655 11_755 ?  
Ga1 Ce1 Ga2 97.570(9) 1_545 11_755 ?  
Ga3 Ce1 Ga2 85.958(18) 4_655 11_755 ?  
Ga3 Ce1 Ga2 138.863(14) 3 11_755 ?  
Ga3 Ce1 Ga2 85.937(18) 10_665 11_755 ?  
Ga3 Ce1 Ga2 138.870(14) 9_655 11_755 ?  
Ga4 Ce1 Ga2 45.961(17) 2_655 11_755 ?  
Ga4 Ce1 Ga2 84.34(3) . 11_755 ?  
Ga2 Ce1 Ga2 78.301(15) . 11_755 ?  
Ga3 Rh1 Ga3 115.60(3) 4_655 3 ?  
Ga3 Rh1 Ga3 106.498(15) 4_655 2_655 ?  
Ga3 Rh1 Ga3 106.498(15) 3 2_655 ?  
Ga3 Rh1 Ga3 106.498(15) 4_655 . ?  
Ga3 Rh1 Ga3 106.498(15) 3 . ?  
Ga3 Rh1 Ga3 115.60(3) 2_655 . ?  
Ga3 Rh1 Ga3 73.514(12) 4_655 10_665 ?  
Ga3 Rh1 Ga3 73.514(12) 3 10_665 ?  
Ga3 Rh1 Ga3 64.38(3) 2_655 10_665 ?  
Ga3 Rh1 Ga3 179.97(3) . 10_665 ?  
Ga3 Rh1 Ga3 73.514(12) 4_655 9_655 ?  
Ga3 Rh1 Ga3 73.514(12) 3 9_655 ?  
Ga3 Rh1 Ga3 179.97(3) 2_655 9_655 ?  
Ga3 Rh1 Ga3 64.38(3) . 9_655 ?  
Ga3 Rh1 Ga3 115.65(3) 10_665 9_655 ?  
Ga3 Rh1 Ga3 64.38(3) 4_655 12_655 ?  
Ga3 Rh1 Ga3 179.98(3) 3 12_655 ?  
Ga3 Rh1 Ga3 73.514(12) 2_655 12_655 ?  
Ga3 Rh1 Ga3 73.514(12) . 12_655 ?  
Ga3 Rh1 Ga3 106.474(15) 10_665 12_655 ?  
Ga3 Rh1 Ga3 106.474(15) 9_655 12_655 ?  
Ga3 Rh1 Ga3 179.98(3) 4_655 11_665 ?  
Ga3 Rh1 Ga3 64.38(3) 3 11_665 ?  
Ga3 Rh1 Ga3 73.514(12) 2_655 11_665 ?  
Ga3 Rh1 Ga3 73.514(12) . 11_665 ?  
Ga3 Rh1 Ga3 106.475(15) 10_665 11_665 ?  
Ga3 Rh1 Ga3 106.474(15) 9_655 11_665 ?  
Ga3 Rh1 Ga3 115.65(3) 12_655 11_665 ?  
Ga2 Ga1 Ga3 126.09(2) . 4_665 ?  
Ga2 Ga1 Ga3 126.09(2) . 10_665 ?  
Ga3 Ga1 Ga3 69.70(2) 4_665 10_665 ?  
Ga2 Ga1 Ga3 126.09(2) . 9_665 ?  
Ga3 Ga1 Ga3 69.70(2) 4_665 9_665 ?  
Ga3 Ga1 Ga3 107.83(4) 10_665 9_665 ?  
Ga2 Ga1 Ga3 126.09(2) . 3 ?  
Ga3 Ga1 Ga3 107.83(4) 4_665 3 ?  
Ga3 Ga1 Ga3 69.70(2) 10_665 3 ?  
Ga3 Ga1 Ga3 69.70(2) 9_665 3 ?  
Ga2 Ga1 Ce1 72.99(2) . 11_765 ?  
Ga3 Ga1 Ce1 68.048(17) 4_665 11_765 ?  
Ga3 Ga1 Ce1 68.015(17) 10_665 11_765 ?  
Ga3 Ga1 Ce1 135.97(2) 9_665 11_765 ?  
Ga3 Ga1 Ce1 135.93(2) 3 11_765 ?  
Ga2 Ga1 Ce1 72.99(2) . 1_565 ?  
Ga3 Ga1 Ce1 68.015(17) 4_665 1_565 ?  
Ga3 Ga1 Ce1 135.93(2) 10_665 1_565 ?  
Ga3 Ga1 Ce1 68.048(17) 9_665 1_565 ?  
Ga3 Ga1 Ce1 135.97(2) 3 1_565 ?  
Ce1 Ga1 Ce1 85.090(12) 11_765 1_565 ?  
Ga2 Ga1 Ce1 72.99(2) . . ?  
Ga3 Ga1 Ce1 135.97(2) 4_665 . ?  
Ga3 Ga1 Ce1 68.047(17) 10_665 . ?  
Ga3 Ga1 Ce1 135.93(2) 9_665 . ?  
Ga3 Ga1 Ce1 68.014(17) 3 . ?  
Ce1 Ga1 Ce1 85.090(12) 11_765 . ?  
Ce1 Ga1 Ce1 145.98(4) 1_565 . ?  
Ga2 Ga1 Ce1 72.99(2) . 11_665 ?  
Ga3 Ga1 Ce1 135.93(2) 4_665 11_665 ?  
Ga3 Ga1 Ce1 135.97(2) 10_665 11_665 ?  
Ga3 Ga1 Ce1 68.015(17) 9_665 11_665 ?  
Ga3 Ga1 Ce1 68.048(17) 3 11_665 ?  



89 
 

Ce1 Ga1 Ce1 145.98(4) 11_765 11_665 ?  
Ce1 Ga1 Ce1 85.090(12) 1_565 11_665 ?  
Ce1 Ga1 Ce1 85.090(12) . 11_665 ?  
Ga1 Ga2 Ga4 121.74(3) . 11_665 ?  
Ga1 Ga2 Ga4 121.74(3) . 2_655 ?  
Ga4 Ga2 Ga4 73.93(2) 11_665 2_655 ?  
Ga1 Ga2 Ga4 121.74(3) . 1_565 ?  
Ga4 Ga2 Ga4 73.93(2) 11_665 1_565 ?  
Ga4 Ga2 Ga4 116.52(5) 2_655 1_565 ?  
Ga1 Ga2 Ga4 121.74(3) . 12_665 ?  
Ga4 Ga2 Ga4 116.52(5) 11_665 12_665 ?  
Ga4 Ga2 Ga4 73.93(2) 2_655 12_665 ?  
Ga4 Ga2 Ga4 73.93(2) 1_565 12_665 ?  
Ga1 Ga2 Ce1 63.238(18) . 11_765 ?  
Ga4 Ga2 Ce1 153.72(2) 11_665 11_765 ?  
Ga4 Ga2 Ce1 82.00(2) 2_655 11_765 ?  
Ga4 Ga2 Ce1 127.80(2) 1_565 11_765 ?  
Ga4 Ga2 Ce1 64.99(2) 12_665 11_765 ?  
Ga1 Ga2 Ce1 63.238(18) . 1_565 ?  
Ga4 Ga2 Ce1 127.80(2) 11_665 1_565 ?  
Ga4 Ga2 Ce1 153.72(2) 2_655 1_565 ?  
Ga4 Ga2 Ce1 64.98(2) 1_565 1_565 ?  
Ga4 Ga2 Ce1 82.00(2) 12_665 1_565 ?  
Ce1 Ga2 Ce1 78.302(15) 11_765 1_565 ?  
Ga1 Ga2 Ce1 63.238(18) . 11_665 ?  
Ga4 Ga2 Ce1 64.99(2) 11_665 11_665 ?  
Ga4 Ga2 Ce1 127.80(2) 2_655 11_665 ?  
Ga4 Ga2 Ce1 82.00(2) 1_565 11_665 ?  
Ga4 Ga2 Ce1 153.72(2) 12_665 11_665 ?  
Ce1 Ga2 Ce1 126.48(4) 11_765 11_665 ?  
Ce1 Ga2 Ce1 78.302(15) 1_565 11_665 ?  
Ga1 Ga2 Ce1 63.237(18) . . ?  
Ga4 Ga2 Ce1 82.00(2) 11_665 . ?  
Ga4 Ga2 Ce1 64.99(2) 2_655 . ?  
Ga4 Ga2 Ce1 153.72(2) 1_565 . ?  
Ga4 Ga2 Ce1 127.80(2) 12_665 . ?  
Ce1 Ga2 Ce1 78.301(15) 11_765 . ?  
Ce1 Ga2 Ce1 126.48(4) 1_565 . ?  
Ce1 Ga2 Ce1 78.301(15) 11_665 . ?  
Rh1 Ga3 Rh1 115.62(3) . 9_655 ?  
Rh1 Ga3 Ga1 108.31(2) . 3 ?  
Rh1 Ga3 Ga1 108.26(2) 9_655 3 ?  
Rh1 Ga3 Ga1 108.31(2) . 9_665 ?  
Rh1 Ga3 Ga1 108.26(2) 9_655 9_665 ?  
Ga1 Ga3 Ga1 107.82(4) 3 9_665 ?  

Rh1 Ga3 Ga3 57.84(3) . 9_655 ?  
Rh1 Ga3 Ga3 57.78(3) 9_655 9_655 ?  
Ga1 Ga3 Ga3 126.09(2) 3 9_655 ?  
Ga1 Ga3 Ga3 126.09(2) 9_665 9_655 ?  
Rh1 Ga3 Ce1 81.49(2) . 3 ?  
Rh1 Ga3 Ce1 162.89(3) 9_655 3 ?  
Ga1 Ga3 Ce1 63.499(18) 3 3 ?  
Ga1 Ga3 Ce1 63.499(18) 9_665 3 ?  
Ga3 Ga3 Ce1 139.33(4) 9_655 3 ?  
Rh1 Ga3 Ce1 162.94(3) . 9_655 ?  
Rh1 Ga3 Ce1 81.44(2) 9_655 9_655 ?  
Ga1 Ga3 Ce1 63.477(18) 3 9_655 ?  
Ga1 Ga3 Ce1 63.477(18) 9_665 9_655 ?  
Ga3 Ga3 Ce1 139.22(4) 9_655 9_655 ?  
Ce1 Ga3 Ce1 81.45(2) 3 9_655 ?  
Ga4 Ga4 Ga2 111.19(4) 9_656 11_655 ?  
Ga4 Ga4 Ga2 111.19(4) 9_656 1_545 ?  
Ga2 Ga4 Ga2 110.21(5) 11_655 1_545 ?  
Ga4 Ga4 Ce1 179.50(7) 9_656 . ?  
Ga2 Ga4 Ce1 69.05(3) 11_655 . ?  
Ga2 Ga4 Ce1 69.05(3) 1_545 . ?  
  
_diffrn_measured_fraction_theta_max    0.996  
_diffrn_reflns_theta_full              30.00  
_diffrn_measured_fraction_theta_full   0.996  
_refine_diff_density_max    2.688  
_refine_diff_density_min   -2.205  
_refine_diff_density_rms    0.417  
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A2.2  Ce2IrGa12 

 
data_shelxl  
  
_audit_creation_method            SHELXL-97  
_chemical_name_systematic  
;  
 ?  
;  
_chemical_name_common             ?  
_chemical_melting_point           ?  
_chemical_formula_moiety          ?  
_chemical_formula_sum  
 'Ce2 Ga12 Ir'  
_chemical_formula_weight          1309.08  
  
loop_  
 _atom_type_symbol  
 _atom_type_description  
 _atom_type_scat_dispersion_real  
 _atom_type_scat_dispersion_imag  
 _atom_type_scat_source  
 'Ce'  'Ce'  -0.2486   2.6331  
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4'  
 'Ir'  'Ir'  -1.4442   7.9887  
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4'  
 'Ga'  'Ga'   0.2307   1.6083  
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4'  
  
_symmetry_cell_setting            ?  
_symmetry_space_group_name_H-M    ?  
  
loop_  
 _symmetry_equiv_pos_as_xyz  
 'x, y, z'  
 '-x+1/2, -y+1/2, z'  
 'x, -y+1/2, -z'  
 '-x+1/2, y, -z'  
 '-y+1/2, -x+1/2, -z'  
 'y, x, -z'  
 'y, -x+1/2, z'  
 '-y+1/2, x, z'  
 '-x, -y, -z'  
 'x-1/2, y-1/2, -z'  
 '-x, y-1/2, z'  
 'x-1/2, -y, z'  
 'y-1/2, x-1/2, z'  
 '-y, -x, z'  
 '-y, x-1/2, -z'  
 'y-1/2, -x, -z'  
  
_cell_length_a                    6.0730(4)  
_cell_length_b                    6.0730(4)  
_cell_length_c                    
15.6970(13)  
_cell_angle_alpha                 90.00  
_cell_angle_beta                  90.00  
_cell_angle_gamma                 90.00  
_cell_volume                      578.93(7)  
_cell_formula_units_Z             3  
_cell_measurement_temperature     298(2)  
_cell_measurement_reflns_used     ?  
_cell_measurement_theta_min       ?  
_cell_measurement_theta_max       ?  
  
_exptl_crystal_description        ?  
_exptl_crystal_colour             ?  
_exptl_crystal_size_max           0.05  

_exptl_crystal_size_mid           0.05  
_exptl_crystal_size_min           0.03  
_exptl_crystal_density_meas       ?  
_exptl_crystal_density_diffrn     11.265  
_exptl_crystal_density_method     'not 
measured'  
_exptl_crystal_F_000              1695  
_exptl_absorpt_coefficient_mu     69.698  
_exptl_absorpt_correction_type    ?  
_exptl_absorpt_correction_T_min   0.1283  
_exptl_absorpt_correction_T_max   0.2747  
_exptl_absorpt_process_details    ?  
  
_exptl_special_details  
;  
 ?  
;  
  
_diffrn_ambient_temperature       298(2)  
_diffrn_radiation_wavelength      0.71073  
_diffrn_radiation_type            MoK\a  
_diffrn_radiation_source          'fine-
focus sealed tube'  
_diffrn_radiation_monochromator   graphite  
_diffrn_measurement_device_type   ?  
_diffrn_measurement_method        ?  
_diffrn_detector_area_resol_mean  ?  
_diffrn_standards_number          ?  
_diffrn_standards_interval_count  ?  
_diffrn_standards_interval_time   ?  
_diffrn_standards_decay_%         ?  
_diffrn_reflns_number             1262  
_diffrn_reflns_av_R_equivalents   0.0700  
_diffrn_reflns_av_sigmaI/netI     0.0632  
_diffrn_reflns_limit_h_min        -8  
_diffrn_reflns_limit_h_max        8  
_diffrn_reflns_limit_k_min        -6  
_diffrn_reflns_limit_k_max        6  
_diffrn_reflns_limit_l_min        -13  
_diffrn_reflns_limit_l_max        22  
_diffrn_reflns_theta_min          2.60  
_diffrn_reflns_theta_max          30.03  
_reflns_number_total              484  
_reflns_number_gt                 400  
_reflns_threshold_expression      >2sigma(I)  
  
_computing_data_collection        ?  
_computing_cell_refinement        ?  
_computing_data_reduction         ?  
_computing_structure_solution     'SHELXS-97 
(Sheldrick, 1990)'  
_computing_structure_refinement   'SHELXL-97 
(Sheldrick, 1997)'  
_computing_molecular_graphics     ?  
_computing_publication_material   ?  
  
_refine_special_details  
;  
 Refinement of F^2^ against ALL reflections.  
The weighted R-factor wR and  
 goodness of fit S are based on F^2^, 
conventional R-factors R are based  
 on F, with F set to zero for negative F^2^. 
The threshold expression of  
 F^2^ > 2sigma(F^2^) is used only for 
calculating R-factors(gt) etc. and is  
 not relevant to the choice of reflections 
for refinement.  R-factors based  
 on F^2^ are statistically about twice as 
large as those based on F, and R-  
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 factors based on ALL data will be even 
larger.  
;  
  
_refine_ls_structure_factor_coef  Fsqd   
_refine_ls_matrix_type            full  
_refine_ls_weighting_scheme       calc   
_refine_ls_weighting_details  
 'calc 
w=1/[\s^2^(Fo^2^)+(0.0688P)^2^+8.1015P] 
where P=(Fo^2^+2Fc^2^)/3'  
_atom_sites_solution_primary      direct  
_atom_sites_solution_secondary    difmap  
_atom_sites_solution_hydrogens    geom  
_refine_ls_hydrogen_treatment     mixed  
_refine_ls_extinction_method      SHELXL  
_refine_ls_extinction_coef        0.0021(5)  
_refine_ls_extinction_expression  
 'Fc^*^=kFc[1+0.001xFc^2^\l^3^/sin(2\q)]^-
1/4^'  
_refine_ls_number_reflns          484  
_refine_ls_number_parameters      25  
_refine_ls_number_restraints      0  
_refine_ls_R_factor_all           0.0546  
_refine_ls_R_factor_gt            0.0458  
_refine_ls_wR_factor_ref          0.1303  
_refine_ls_wR_factor_gt           0.1234  
_refine_ls_goodness_of_fit_ref    1.119  
_refine_ls_restrained_S_all       1.119  
_refine_ls_shift/su_max           0.000  
_refine_ls_shift/su_mean          0.000  
  
loop_  
 _atom_site_label  
 _atom_site_type_symbol  
 _atom_site_fract_x  
 _atom_site_fract_y  
 _atom_site_fract_z  
 _atom_site_U_iso_or_equiv  
 _atom_site_adp_type  
 _atom_site_occupancy  
 _atom_site_symmetry_multiplicity  
 _atom_site_calc_flag  
 _atom_site_refinement_flags  
 _atom_site_disorder_assembly  
 _atom_site_disorder_group  
Ir1 Ir 0.7500 0.2500 0.5000 0.0097(4) Uani 1 
8 d S . .  
Ce2 Ce 0.7500 0.2500 0.25752(7) 0.0106(4) 
Uani 1 4 d S . .  
Ga3 Ga 0.5000 0.0000 0.41394(9) 0.0120(4) 
Uani 1 2 d S . .  
Ga4 Ga 0.5699(2) 0.0699(2) 0.07103(11) 
0.0254(5) Uani 1 2 d S . .  
Ga5 Ga 0.7500 0.7500 0.31381(15) 0.0110(5) 
Uani 1 4 d S . .  
Ga6 Ga 0.7500 0.7500 0.15795(15) 0.0157(5) 
Uani 1 4 d S . .  
  
loop_  
 _atom_site_aniso_label  
 _atom_site_aniso_U_11  
 _atom_site_aniso_U_22  
 _atom_site_aniso_U_33  
 _atom_site_aniso_U_23  
 _atom_site_aniso_U_13  
 _atom_site_aniso_U_12  
Ir1 0.0077(4) 0.0077(4) 0.0136(6) 0.000 
0.000 0.000  
Ce2 0.0085(4) 0.0085(4) 0.0147(6) 0.000 
0.000 -0.0001(3)  

Ga3 0.0110(5) 0.0110(5) 0.0141(8) 0.0000(3) 
0.0000(3) -0.0009(5)  
Ga4 0.0275(6) 0.0275(6) 0.0212(8) -0.0061(5) 
-0.0061(5) 0.0098(7)  
Ga5 0.0099(6) 0.0099(6) 0.0133(10) 0.000 
0.000 0.000  
Ga6 0.0157(7) 0.0157(7) 0.0155(10) 0.000 
0.000 0.000  
  
_geom_special_details  
;  
 All esds (except the esd in the dihedral 
angle between two l.s. planes)  
 are estimated using the full covariance 
matrix.  The cell esds are taken  
 into account individually in the estimation 
of esds in distances, angles  
 and torsion angles; correlations between 
esds in cell parameters are only  
 used when they are defined by crystal 
symmetry.  An approximate (isotropic)  
 treatment of cell esds is used for 
estimating esds involving l.s. planes.  
;  
  
loop_  
 _geom_bond_atom_site_label_1  
 _geom_bond_atom_site_label_2  
 _geom_bond_distance  
 _geom_bond_site_symmetry_2  
 _geom_bond_publ_flag  
Ir1 Ga3 2.5368(8) 10_666 ?  
Ir1 Ga3 2.5368(8) 2_655 ?  
Ir1 Ga3 2.5368(8) 9_656 ?  
Ir1 Ga3 2.5368(8) 12_655 ?  
Ir1 Ga3 2.5368(8) 4_656 ?  
Ir1 Ga3 2.5368(8) 3_556 ?  
Ir1 Ga3 2.5368(8) 11_665 ?  
Ir1 Ga3 2.5368(8) . ?  
Ce2 Ga5 3.1624(8) 11_755 ?  
Ce2 Ga5 3.1624(8) 11_655 ?  
Ce2 Ga5 3.1624(8) 1_545 ?  
Ce2 Ga5 3.1624(8) . ?  
Ce2 Ga3 3.2616(14) . ?  
Ce2 Ga3 3.2616(14) 2_655 ?  
Ce2 Ga3 3.2616(14) 11_665 ?  
Ce2 Ga3 3.2616(14) 12_655 ?  
Ce2 Ga4 3.311(2) 2_655 ?  
Ce2 Ga4 3.311(2) . ?  
Ce2 Ga6 3.4151(12) 11_655 ?  
Ce2 Ga6 3.4151(12) 1_545 ?  
Ga3 Ir1 2.5367(8) 9_656 ?  
Ga3 Ga5 2.6609(16) 11_655 ?  
Ga3 Ga5 2.6609(16) 1_545 ?  
Ga3 Ga3 2.702(3) 9_656 ?  
Ga3 Ce2 3.2616(14) 11_655 ?  
Ga4 Ga4 2.533(3) 9_655 ?  
Ga4 Ga6 2.6140(15) 11_655 ?  
Ga4 Ga6 2.6140(15) 1_545 ?  
Ga5 Ga6 2.447(3) . ?  
Ga5 Ga3 2.6609(16) 12_665 ?  
Ga5 Ga3 2.6609(16) 2_655 ?  
Ga5 Ga3 2.6609(16) 1_565 ?  
Ga5 Ga3 2.6609(16) 11_665 ?  
Ga5 Ce2 3.1624(8) 11_665 ?  
Ga5 Ce2 3.1624(8) 11_765 ?  
Ga5 Ce2 3.1624(8) 1_565 ?  
Ga6 Ga4 2.6140(15) 11_665 ?  
Ga6 Ga4 2.6140(15) 2_655 ?  
Ga6 Ga4 2.6140(15) 12_665 ?  
Ga6 Ga4 2.6140(15) 1_565 ?  
Ga6 Ce2 3.4152(12) 11_765 ?  
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Ga6 Ce2 3.4152(12) 1_565 ?  
Ga6 Ce2 3.4152(12) 11_665 ?  
  
loop_  
 _geom_angle_atom_site_label_1  
 _geom_angle_atom_site_label_2  
 _geom_angle_atom_site_label_3  
 _geom_angle  
 _geom_angle_site_symmetry_1  
 _geom_angle_site_symmetry_3  
 _geom_angle_publ_flag  
Ga3 Ir1 Ga3 64.35(5) 10_666 2_655 ?  
Ga3 Ir1 Ga3 115.65(5) 10_666 9_656 ?  
Ga3 Ir1 Ga3 180.0 2_655 9_656 ?  
Ga3 Ir1 Ga3 106.48(3) 10_666 12_655 ?  
Ga3 Ir1 Ga3 73.52(3) 2_655 12_655 ?  
Ga3 Ir1 Ga3 106.48(3) 9_656 12_655 ?  
Ga3 Ir1 Ga3 73.52(3) 10_666 4_656 ?  
Ga3 Ir1 Ga3 106.48(3) 2_655 4_656 ?  
Ga3 Ir1 Ga3 73.52(3) 9_656 4_656 ?  
Ga3 Ir1 Ga3 64.35(5) 12_655 4_656 ?  
Ga3 Ir1 Ga3 73.52(3) 10_666 3_556 ?  
Ga3 Ir1 Ga3 106.48(3) 2_655 3_556 ?  
Ga3 Ir1 Ga3 73.52(3) 9_656 3_556 ?  
Ga3 Ir1 Ga3 180.00(5) 12_655 3_556 ?  
Ga3 Ir1 Ga3 115.65(5) 4_656 3_556 ?  
Ga3 Ir1 Ga3 106.48(3) 10_666 11_665 ?  
Ga3 Ir1 Ga3 73.52(3) 2_655 11_665 ?  
Ga3 Ir1 Ga3 106.48(3) 9_656 11_665 ?  
Ga3 Ir1 Ga3 115.65(5) 12_655 11_665 ?  
Ga3 Ir1 Ga3 180.00(5) 4_656 11_665 ?  
Ga3 Ir1 Ga3 64.35(5) 3_556 11_665 ?  
Ga3 Ir1 Ga3 180.0 10_666 . ?  
Ga3 Ir1 Ga3 115.64(5) 2_655 . ?  
Ga3 Ir1 Ga3 64.36(5) 9_656 . ?  
Ga3 Ir1 Ga3 73.52(3) 12_655 . ?  
Ga3 Ir1 Ga3 106.48(3) 4_656 . ?  
Ga3 Ir1 Ga3 106.48(3) 3_556 . ?  
Ga3 Ir1 Ga3 73.52(3) 11_665 . ?  
Ga5 Ce2 Ga5 147.55(9) 11_755 11_655 ?  
Ga5 Ce2 Ga5 85.52(3) 11_755 1_545 ?  
Ga5 Ce2 Ga5 85.52(3) 11_655 1_545 ?  
Ga5 Ce2 Ga5 85.52(3) 11_755 . ?  
Ga5 Ce2 Ga5 85.52(3) 11_655 . ?  
Ga5 Ce2 Ga5 147.55(9) 1_545 . ?  
Ga5 Ce2 Ga3 103.69(5) 11_755 . ?  
Ga5 Ce2 Ga3 48.91(3) 11_655 . ?  
Ga5 Ce2 Ga3 48.91(3) 1_545 . ?  
Ga5 Ce2 Ga3 103.69(5) . . ?  
Ga5 Ce2 Ga3 48.91(3) 11_755 2_655 ?  
Ga5 Ce2 Ga3 103.69(5) 11_655 2_655 ?  
Ga5 Ce2 Ga3 103.69(5) 1_545 2_655 ?  
Ga5 Ce2 Ga3 48.91(3) . 2_655 ?  
Ga3 Ce2 Ga3 82.34(4) . 2_655 ?  
Ga5 Ce2 Ga3 103.69(5) 11_755 11_665 ?  
Ga5 Ce2 Ga3 48.91(3) 11_655 11_665 ?  
Ga5 Ce2 Ga3 103.69(5) 1_545 11_665 ?  
Ga5 Ce2 Ga3 48.91(3) . 11_665 ?  
Ga3 Ce2 Ga3 55.48(3) . 11_665 ?  
Ga3 Ce2 Ga3 55.48(3) 2_655 11_665 ?  
Ga5 Ce2 Ga3 48.91(3) 11_755 12_655 ?  
Ga5 Ce2 Ga3 103.69(5) 11_655 12_655 ?  
Ga5 Ce2 Ga3 48.91(3) 1_545 12_655 ?  
Ga5 Ce2 Ga3 103.69(5) . 12_655 ?  
Ga3 Ce2 Ga3 55.48(3) . 12_655 ?  
Ga3 Ce2 Ga3 55.48(3) 2_655 12_655 ?  
Ga3 Ce2 Ga3 82.34(4) 11_665 12_655 ?  
Ga5 Ce2 Ga4 85.98(5) 11_755 2_655 ?  
Ga5 Ce2 Ga4 124.34(5) 11_655 2_655 ?  
Ga5 Ce2 Ga4 124.34(5) 1_545 2_655 ?  
Ga5 Ce2 Ga4 85.98(5) . 2_655 ?  
Ga3 Ce2 Ga4 166.67(4) . 2_655 ?  

Ga3 Ce2 Ga4 110.98(4) 2_655 2_655 ?  
Ga3 Ce2 Ga4 131.73(2) 11_665 2_655 ?  
Ga3 Ce2 Ga4 131.73(2) 12_655 2_655 ?  
Ga5 Ce2 Ga4 124.34(5) 11_755 . ?  
Ga5 Ce2 Ga4 85.98(5) 11_655 . ?  
Ga5 Ce2 Ga4 85.98(5) 1_545 . ?  
Ga5 Ce2 Ga4 124.34(5) . . ?  
Ga3 Ce2 Ga4 110.98(4) . . ?  
Ga3 Ce2 Ga4 166.67(4) 2_655 . ?  
Ga3 Ce2 Ga4 131.73(2) 11_665 . ?  
Ga3 Ce2 Ga4 131.73(2) 12_655 . ?  
Ga4 Ce2 Ga4 55.69(7) 2_655 . ?  
Ga5 Ce2 Ga6 168.99(7) 11_755 11_655 ?  
Ga5 Ce2 Ga6 43.46(5) 11_655 11_655 ?  
Ga5 Ce2 Ga6 97.35(2) 1_545 11_655 ?  
Ga5 Ce2 Ga6 97.35(2) . 11_655 ?  
Ga3 Ce2 Ga6 86.02(3) . 11_655 ?  
Ga3 Ce2 Ga6 139.32(3) 2_655 11_655 ?  
Ga3 Ce2 Ga6 86.02(3) 11_665 11_655 ?  
Ga3 Ce2 Ga6 139.32(3) 12_655 11_655 ?  
Ga4 Ce2 Ga6 83.63(5) 2_655 11_655 ?  
Ga4 Ce2 Ga6 45.71(3) . 11_655 ?  
Ga5 Ce2 Ga6 97.35(2) 11_755 1_545 ?  
Ga5 Ce2 Ga6 97.35(2) 11_655 1_545 ?  
Ga5 Ce2 Ga6 43.46(5) 1_545 1_545 ?  
Ga5 Ce2 Ga6 168.99(7) . 1_545 ?  
Ga3 Ce2 Ga6 86.02(3) . 1_545 ?  
Ga3 Ce2 Ga6 139.32(3) 2_655 1_545 ?  
Ga3 Ce2 Ga6 139.32(3) 11_665 1_545 ?  
Ga3 Ce2 Ga6 86.02(3) 12_655 1_545 ?  
Ga4 Ce2 Ga6 83.63(5) 2_655 1_545 ?  
Ga4 Ce2 Ga6 45.71(3) . 1_545 ?  
Ga6 Ce2 Ga6 77.91(3) 11_655 1_545 ?  
Ir1 Ga3 Ir1 115.65(5) 9_656 . ?  
Ir1 Ga3 Ga5 108.333(19) 9_656 11_655 ?  
Ir1 Ga3 Ga5 108.334(19) . 11_655 ?  
Ir1 Ga3 Ga5 108.333(19) 9_656 1_545 ?  
Ir1 Ga3 Ga5 108.334(19) . 1_545 ?  
Ga5 Ga3 Ga5 107.59(9) 11_655 1_545 ?  
Ir1 Ga3 Ga3 57.82(3) 9_656 9_656 ?  
Ir1 Ga3 Ga3 57.82(3) . 9_656 ?  
Ga5 Ga3 Ga3 126.20(5) 11_655 9_656 ?  
Ga5 Ga3 Ga3 126.20(5) 1_545 9_656 ?  
Ir1 Ga3 Ce2 81.006(17) 9_656 11_655 ?  
Ir1 Ga3 Ce2 163.35(5) . 11_655 ?  
Ga5 Ga3 Ce2 63.60(4) 11_655 11_655 ?  
Ga5 Ga3 Ce2 63.60(4) 1_545 11_655 ?  
Ga3 Ga3 Ce2 138.83(2) 9_656 11_655 ?  
Ir1 Ga3 Ce2 163.35(5) 9_656 . ?  
Ir1 Ga3 Ce2 81.007(17) . . ?  
Ga5 Ga3 Ce2 63.60(4) 11_655 . ?  
Ga5 Ga3 Ce2 63.60(4) 1_545 . ?  
Ga3 Ga3 Ce2 138.83(2) 9_656 . ?  
Ce2 Ga3 Ce2 82.34(4) 11_655 . ?  
Ga4 Ga4 Ga6 110.52(7) 9_655 11_655 ?  
Ga4 Ga4 Ga6 110.52(7) 9_655 1_545 ?  
Ga6 Ga4 Ga6 110.45(9) 11_655 1_545 ?  
Ga4 Ga4 Ce2 179.53(12) 9_655 . ?  
Ga6 Ga4 Ce2 69.25(5) 11_655 . ?  
Ga6 Ga4 Ce2 69.25(5) 1_545 . ?  
Ga6 Ga5 Ga3 126.20(5) . 12_665 ?  
Ga6 Ga5 Ga3 126.20(5) . 2_655 ?  
Ga3 Ga5 Ga3 69.58(5) 12_665 2_655 ?  
Ga6 Ga5 Ga3 126.20(5) . 1_565 ?  
Ga3 Ga5 Ga3 69.58(5) 12_665 1_565 ?  
Ga3 Ga5 Ga3 107.59(9) 2_655 1_565 ?  
Ga6 Ga5 Ga3 126.20(5) . 11_665 ?  
Ga3 Ga5 Ga3 107.59(9) 12_665 11_665 ?  
Ga3 Ga5 Ga3 69.58(5) 2_655 11_665 ?  
Ga3 Ga5 Ga3 69.58(5) 1_565 11_665 ?  
Ga6 Ga5 Ce2 73.78(5) . 11_665 ?  
Ga3 Ga5 Ce2 135.47(4) 12_665 11_665 ?  
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Ga3 Ga5 Ce2 135.47(4) 2_655 11_665 ?  
Ga3 Ga5 Ce2 67.49(2) 1_565 11_665 ?  
Ga3 Ga5 Ce2 67.49(2) 11_665 11_665 ?  
Ga6 Ga5 Ce2 73.78(5) . 11_765 ?  
Ga3 Ga5 Ce2 67.49(2) 12_665 11_765 ?  
Ga3 Ga5 Ce2 67.49(2) 2_655 11_765 ?  
Ga3 Ga5 Ce2 135.47(4) 1_565 11_765 ?  
Ga3 Ga5 Ce2 135.47(4) 11_665 11_765 ?  
Ce2 Ga5 Ce2 147.55(9) 11_665 11_765 ?  
Ga6 Ga5 Ce2 73.78(5) . 1_565 ?  
Ga3 Ga5 Ce2 67.49(2) 12_665 1_565 ?  
Ga3 Ga5 Ce2 135.47(4) 2_655 1_565 ?  
Ga3 Ga5 Ce2 67.49(2) 1_565 1_565 ?  
Ga3 Ga5 Ce2 135.47(4) 11_665 1_565 ?  
Ce2 Ga5 Ce2 85.52(3) 11_665 1_565 ?  
Ce2 Ga5 Ce2 85.52(3) 11_765 1_565 ?  
Ga6 Ga5 Ce2 73.78(5) . . ?  
Ga3 Ga5 Ce2 135.47(4) 12_665 . ?  
Ga3 Ga5 Ce2 67.49(2) 2_655 . ?  
Ga3 Ga5 Ce2 135.47(4) 1_565 . ?  
Ga3 Ga5 Ce2 67.49(2) 11_665 . ?  
Ce2 Ga5 Ce2 85.52(3) 11_665 . ?  
Ce2 Ga5 Ce2 85.52(3) 11_765 . ?  
Ce2 Ga5 Ce2 147.55(9) 1_565 . ?  
Ga5 Ga6 Ga4 121.47(5) . 11_665 ?  
Ga5 Ga6 Ga4 121.47(5) . 2_655 ?  
Ga4 Ga6 Ga4 74.19(5) 11_665 2_655 ?  
Ga5 Ga6 Ga4 121.47(5) . 12_665 ?  
Ga4 Ga6 Ga4 117.07(10) 11_665 12_665 ?  
Ga4 Ga6 Ga4 74.19(5) 2_655 12_665 ?  
Ga5 Ga6 Ga4 121.47(5) . 1_565 ?  
Ga4 Ga6 Ga4 74.19(5) 11_665 1_565 ?  
Ga4 Ga6 Ga4 117.07(10) 2_655 1_565 ?  
Ga4 Ga6 Ga4 74.19(5) 12_665 1_565 ?  
Ga5 Ga6 Ce2 62.76(4) . . ?  
Ga4 Ga6 Ce2 82.35(4) 11_665 . ?  
Ga4 Ga6 Ce2 65.04(4) 2_655 . ?  
Ga4 Ga6 Ce2 127.65(4) 12_665 . ?  
Ga4 Ga6 Ce2 154.13(4) 1_565 . ?  
Ga5 Ga6 Ce2 62.76(4) . 11_765 ?  
Ga4 Ga6 Ce2 154.13(4) 11_665 11_765 ?  

Ga4 Ga6 Ce2 82.36(4) 2_655 11_765 ?  
Ga4 Ga6 Ce2 65.04(4) 12_665 11_765 ?  
Ga4 Ga6 Ce2 127.65(4) 1_565 11_765 ?  
Ce2 Ga6 Ce2 77.91(3) . 11_765 ?  
Ga5 Ga6 Ce2 62.76(4) . 1_565 ?  
Ga4 Ga6 Ce2 127.65(4) 11_665 1_565 ?  
Ga4 Ga6 Ce2 154.13(4) 2_655 1_565 ?  
Ga4 Ga6 Ce2 82.36(4) 12_665 1_565 ?  
Ga4 Ga6 Ce2 65.04(4) 1_565 1_565 ?  
Ce2 Ga6 Ce2 125.53(8) . 1_565 ?  
Ce2 Ga6 Ce2 77.91(3) 11_765 1_565 ?  
Ga5 Ga6 Ce2 62.76(4) . 11_665 ?  
Ga4 Ga6 Ce2 65.04(4) 11_665 11_665 ?  
Ga4 Ga6 Ce2 127.65(4) 2_655 11_665 ?  
Ga4 Ga6 Ce2 154.13(4) 12_665 11_665 ?  
Ga4 Ga6 Ce2 82.36(4) 1_565 11_665 ?  
Ce2 Ga6 Ce2 77.91(3) . 11_665 ?  
Ce2 Ga6 Ce2 125.53(8) 11_765 11_665 ?  
Ce2 Ga6 Ce2 77.91(3) 1_565 11_665 ?  
  
_diffrn_measured_fraction_theta_max    0.994  
_diffrn_reflns_theta_full              30.03  
_diffrn_measured_fraction_theta_full   0.994  
_refine_diff_density_max    3.295  
_refine_diff_density_min   -2.975  
_refine_diff_density_rms    0.616  
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A2.3  Er2NiGa8 
 
data_erni2ga2 
  
_audit_creation_method            SHELXL-97 
_chemical_name_systematic 
; 
 ? 
; 
_chemical_name_common             ? 
_chemical_melting_point           ? 
_chemical_formula_moiety          ? 
_chemical_formula_sum 
 'Er2 Ga8 Ni' 
_chemical_formula_weight          950.99 
  
loop_ 
 _atom_type_symbol 
 _atom_type_description 
 _atom_type_scat_dispersion_real 
 _atom_type_scat_dispersion_imag 
 _atom_type_scat_source 
 'Ni'  'Ni'   0.3393   1.1124 
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4' 
 'Ga'  'Ga'   0.2307   1.6083 
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4' 
 'Er'  'Er'  -0.2586   4.9576 
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4' 
  
_symmetry_cell_setting            ? 
_symmetry_space_group_name_H-M    ? 
  
loop_ 
 _symmetry_equiv_pos_as_xyz 
 'x, y, z' 
 '-x, -y, z' 
 'x, -y, -z' 
 '-x, y, -z' 
 '-y, -x, -z' 
 'y, x, -z' 
 'y, -x, z' 
 '-y, x, z' 
 '-x, -y, -z' 
 'x, y, -z' 
 '-x, y, z' 
 'x, -y, z' 
 'y, x, z' 
 '-y, -x, z' 
 '-y, x, -z' 
 'y, -x, -z' 
  
_cell_length_a                    4.2248(5) 
_cell_length_b                    4.2248(5) 
_cell_length_c                    10.9144(7) 
_cell_angle_alpha                 90.00 
_cell_angle_beta                  90.00 
_cell_angle_gamma                 90.00 
_cell_volume                      194.81(3) 
_cell_formula_units_Z             1 
_cell_measurement_temperature     298(2) 
_cell_measurement_reflns_used     ? 
_cell_measurement_theta_min       ? 
_cell_measurement_theta_max       ? 
  
_exptl_crystal_description        ? 
_exptl_crystal_colour             ? 
_exptl_crystal_size_max           0.05 
_exptl_crystal_size_mid           0.03 

_exptl_crystal_size_min           0.03 
_exptl_crystal_density_meas       ? 
_exptl_crystal_density_diffrn     8.106 
_exptl_crystal_density_method     'not 
measured' 
_exptl_crystal_F_000              412 
_exptl_absorpt_coefficient_mu     50.701 
_exptl_absorpt_correction_type    ? 
_exptl_absorpt_correction_T_min   0.1860 
_exptl_absorpt_correction_T_max   0.3638 
_exptl_absorpt_process_details    ? 
  
_exptl_special_details 
; 
 ? 
; 
  
_diffrn_ambient_temperature       298(2) 
_diffrn_radiation_wavelength      0.71073 
_diffrn_radiation_type            MoK\a 
_diffrn_radiation_source          'fine-
focus sealed tube' 
_diffrn_radiation_monochromator   graphite 
_diffrn_measurement_device_type   ? 
_diffrn_measurement_method        ? 
_diffrn_detector_area_resol_mean  ? 
_diffrn_standards_number          ? 
_diffrn_standards_interval_count  ? 
_diffrn_standards_interval_time   ? 
_diffrn_standards_decay_%         ? 
_diffrn_reflns_number             527 
_diffrn_reflns_av_R_equivalents   0.0674 
_diffrn_reflns_av_sigmaI/netI     0.0519 
_diffrn_reflns_limit_h_min        -5 
_diffrn_reflns_limit_h_max        5 
_diffrn_reflns_limit_k_min        -4 
_diffrn_reflns_limit_k_max        4 
_diffrn_reflns_limit_l_min        -11 
_diffrn_reflns_limit_l_max        15 
_diffrn_reflns_theta_min          3.73 
_diffrn_reflns_theta_max          30.01 
_reflns_number_total              218 
_reflns_number_gt                 195 
_reflns_threshold_expression      >2sigma(I) 
  
_computing_data_collection        ? 
_computing_cell_refinement        ? 
_computing_data_reduction         ? 
_computing_structure_solution     ? 
_computing_structure_refinement   'SHELXL-97 
(Sheldrick, 1997)' 
_computing_molecular_graphics     ? 
_computing_publication_material   ? 
  
_refine_special_details 
; 
 Refinement of F^2^ against ALL reflections.  
The weighted R-factor wR and 
 goodness of fit S are based on F^2^, 
conventional R-factors R are based 
 on F, with F set to zero for negative F^2^. 
The threshold expression of 
 F^2^ > 2sigma(F^2^) is used only for 
calculating R-factors(gt) etc. and is 
 not relevant to the choice of reflections 
for refinement.  R-factors based 
 on F^2^ are statistically about twice as 
large as those based on F, and R- 
 factors based on ALL data will be even 
larger. 
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; 
  
_refine_ls_structure_factor_coef  Fsqd 
_refine_ls_matrix_type            full 
_refine_ls_weighting_scheme       calc 
_refine_ls_weighting_details 
 'calc 
w=1/[\s^2^(Fo^2^)+(0.0694P)^2^+3.3764P] 
where P=(Fo^2^+2Fc^2^)/3' 
_atom_sites_solution_primary      direct 
_atom_sites_solution_secondary    difmap 
_atom_sites_solution_hydrogens    geom 
_refine_ls_hydrogen_treatment     mixed 
_refine_ls_extinction_method      SHELXL 
_refine_ls_extinction_coef        0.037(5) 
_refine_ls_extinction_expression 
 'Fc^*^=kFc[1+0.001xFc^2^\l^3^/sin(2\q)]^-
1/4^' 
_refine_ls_number_reflns          218 
_refine_ls_number_parameters      17 
_refine_ls_number_restraints      0 
_refine_ls_R_factor_all           0.0574 
_refine_ls_R_factor_gt            0.0503 
_refine_ls_wR_factor_ref          0.1245 
_refine_ls_wR_factor_gt           0.1194 
_refine_ls_goodness_of_fit_ref    1.130 
_refine_ls_restrained_S_all       1.130 
_refine_ls_shift/su_max           3.231 
_refine_ls_shift/su_mean          0.506 
  
loop_ 
 _atom_site_label 
 _atom_site_type_symbol 
 _atom_site_fract_x 
 _atom_site_fract_y 
 _atom_site_fract_z 
 _atom_site_U_iso_or_equiv 
 _atom_site_adp_type 
 _atom_site_occupancy 
 _atom_site_symmetry_multiplicity 
 _atom_site_calc_flag 
 _atom_site_refinement_flags 
 _atom_site_disorder_assembly 
 _atom_site_disorder_group 
Er01 Er 0.0000 0.0000 0.30889(10) 0.0049(5) 
Uani 1 8 d S . . 
Ni02 Ni 0.0000 0.0000 0.0000 0.0066(9) Uani 
1 16 d S . . 
Ga03 Ga 0.0000 0.5000 0.1196(2) 0.0089(6) 
Uani 1 4 d S . . 
Ga05 Ga 0.0000 0.5000 0.5000 0.0136(9) Uani 
1 8 d S . . 
Ga04 Ga 0.5000 0.5000 0.3019(3) 0.0110(8) 
Uani 1 8 d S . . 
  
loop_ 
 _atom_site_aniso_label 
 _atom_site_aniso_U_11 
 _atom_site_aniso_U_22 
 _atom_site_aniso_U_33 
 _atom_site_aniso_U_23 
 _atom_site_aniso_U_13 
 _atom_site_aniso_U_12 
Er01 0.0074(6) 0.0074(6) 0.0000(7) 0.000 
0.000 0.000 
Ni02 0.0099(13) 0.0099(13) 0.000(2) 0.000 
0.000 0.000 
Ga03 0.0182(11) 0.0084(10) 0.0000(10) 0.000 
0.000 0.000 
Ga05 0.033(2) 0.0082(14) 0.0000(16) 0.000 
0.000 0.000 

Ga04 0.0102(10) 0.0102(10) 0.0125(18) 0.000 
0.000 0.000 
  
_geom_special_details 
; 
 All esds (except the esd in the dihedral 
angle between two l.s. planes) 
 are estimated using the full covariance 
matrix.  The cell esds are taken 
 into account individually in the estimation 
of esds in distances, angles 
 and torsion angles; correlations between 
esds in cell parameters are only 
 used when they are defined by crystal 
symmetry.  An approximate (isotropic) 
 treatment of cell esds is used for 
estimating esds involving l.s. planes. 
; 
  
loop_ 
 _geom_bond_atom_site_label_1 
 _geom_bond_atom_site_label_2 
 _geom_bond_distance 
 _geom_bond_site_symmetry_2 
 _geom_bond_publ_flag 
Er01 Ga03 2.9547(16) 13_455 ? 
Er01 Ga03 2.9547(16) 1_545 ? 
Er01 Ga03 2.9547(16) . ? 
Er01 Ga03 2.9547(16) 13 ? 
Er01 Ga05 2.9687(8) 5_656 ? 
Er01 Ga05 2.9687(8) . ? 
Er01 Ga05 2.9687(8) 5_556 ? 
Er01 Ga05 2.9687(8) 1_545 ? 
Er01 Ga04 2.9884(4) 1_445 ? 
Er01 Ga04 2.9884(4) . ? 
Er01 Ga04 2.9884(4) 1_455 ? 
Er01 Ga04 2.9884(4) 1_545 ? 
Ni02 Ga03 2.4832(13) 13 ? 
Ni02 Ga03 2.4832(13) 5 ? 
Ni02 Ga03 2.4832(13) 9 ? 
Ni02 Ga03 2.4832(13) . ? 
Ni02 Ga03 2.4832(13) 13_455 ? 
Ni02 Ga03 2.4832(13) 5_655 ? 
Ni02 Ga03 2.4832(13) 9_565 ? 
Ni02 Ga03 2.4832(13) 1_545 ? 
Ni02 Er01 3.3714(11) 9 ? 
Ga03 Ni02 2.4832(13) 1_565 ? 
Ga03 Ga03 2.611(5) 9_565 ? 
Ga03 Ga04 2.902(2) . ? 
Ga03 Ga04 2.902(2) 1_455 ? 
Ga03 Er01 2.9547(16) 1_565 ? 
Ga03 Ga03 2.9874(4) 13_455 ? 
Ga03 Ga03 2.9874(4) 13_565 ? 
Ga03 Ga03 2.9874(4) 13 ? 
Ga03 Ga03 2.9874(4) 13_465 ? 
Ga05 Er01 2.9687(8) 9_566 ? 
Ga05 Er01 2.9687(8) 1_565 ? 
Ga05 Er01 2.9687(8) 9_556 ? 
Ga05 Ga05 2.9874(4) 5_666 ? 
Ga05 Ga05 2.9874(4) 5_556 ? 
Ga05 Ga05 2.9874(4) 5_656 ? 
Ga05 Ga05 2.9874(4) 5_566 ? 
Ga04 Ga03 2.902(2) 13 ? 
Ga04 Ga03 2.902(2) 13_565 ? 
Ga04 Ga03 2.902(2) 1_655 ? 
Ga04 Er01 2.9884(4) 1_665 ? 
Ga04 Er01 2.9884(4) 1_655 ? 
Ga04 Er01 2.9884(4) 1_565 ? 
  
loop_ 
 _geom_angle_atom_site_label_1 
 _geom_angle_atom_site_label_2 
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 _geom_angle_atom_site_label_3 
 _geom_angle 
 _geom_angle_site_symmetry_1 
 _geom_angle_site_symmetry_3 
 _geom_angle_publ_flag 
Ga03 Er01 Ga03 60.73(4) 13_455 1_545 ? 
Ga03 Er01 Ga03 60.73(4) 13_455 . ? 
Ga03 Er01 Ga03 91.27(6) 1_545 . ? 
Ga03 Er01 Ga03 91.27(6) 13_455 13 ? 
Ga03 Er01 Ga03 60.73(4) 1_545 13 ? 
Ga03 Er01 Ga03 60.73(4) . 13 ? 
Ga03 Er01 Ga05 179.73(4) 13_455 5_656 ? 
Ga03 Er01 Ga05 119.425(19) 1_545 5_656 ? 
Ga03 Er01 Ga05 119.424(19) . 5_656 ? 
Ga03 Er01 Ga05 89.00(3) 13 5_656 ? 
Ga03 Er01 Ga05 119.425(19) 13_455 . ? 
Ga03 Er01 Ga05 179.73(4) 1_545 . ? 
Ga03 Er01 Ga05 89.00(3) . . ? 
Ga03 Er01 Ga05 119.424(19) 13 . ? 
Ga05 Er01 Ga05 60.418(17) 5_656 . ? 
Ga03 Er01 Ga05 89.00(3) 13_455 5_556 ? 
Ga03 Er01 Ga05 119.424(19) 1_545 5_556 ? 
Ga03 Er01 Ga05 119.424(19) . 5_556 ? 
Ga03 Er01 Ga05 179.73(4) 13 5_556 ? 
Ga05 Er01 Ga05 90.73(3) 5_656 5_556 ? 
Ga05 Er01 Ga05 60.418(17) . 5_556 ? 
Ga03 Er01 Ga05 119.424(19) 13_455 1_545 ? 
Ga03 Er01 Ga05 89.00(3) 1_545 1_545 ? 
Ga03 Er01 Ga05 179.73(4) . 1_545 ? 
Ga03 Er01 Ga05 119.424(19) 13 1_545 ? 
Ga05 Er01 Ga05 60.418(17) 5_656 1_545 ? 
Ga05 Er01 Ga05 90.73(3) . 1_545 ? 
Ga05 Er01 Ga05 60.418(17) 5_556 1_545 ? 
Ga03 Er01 Ga04 58.45(5) 13_455 1_445 ? 
Ga03 Er01 Ga04 58.45(5) 1_545 1_445 ? 
Ga03 Er01 Ga04 119.18(5) . 1_445 ? 
Ga03 Er01 Ga04 119.18(5) 13 1_445 ? 
Ga05 Er01 Ga04 121.39(5) 5_656 1_445 ? 
Ga05 Er01 Ga04 121.39(5) . 1_445 ? 
Ga05 Er01 Ga04 60.98(5) 5_556 1_445 ? 
Ga05 Er01 Ga04 60.98(5) 1_545 1_445 ? 
Ga03 Er01 Ga04 119.18(5) 13_455 . ? 
Ga03 Er01 Ga04 119.18(5) 1_545 . ? 
Ga03 Er01 Ga04 58.45(5) . . ? 
Ga03 Er01 Ga04 58.45(5) 13 . ? 
Ga05 Er01 Ga04 60.98(5) 5_656 . ? 
Ga05 Er01 Ga04 60.98(5) . . ? 
Ga05 Er01 Ga04 121.39(5) 5_556 . ? 
Ga05 Er01 Ga04 121.39(5) 1_545 . ? 
Ga04 Er01 Ga04 177.07(12) 1_445 . ? 
Ga03 Er01 Ga04 58.45(5) 13_455 1_455 ? 
Ga03 Er01 Ga04 119.18(5) 1_545 1_455 ? 
Ga03 Er01 Ga04 58.45(5) . 1_455 ? 
Ga03 Er01 Ga04 119.18(5) 13 1_455 ? 
Ga05 Er01 Ga04 121.39(5) 5_656 1_455 ? 
Ga05 Er01 Ga04 60.98(5) . 1_455 ? 
Ga05 Er01 Ga04 60.98(5) 5_556 1_455 ? 
Ga05 Er01 Ga04 121.39(5) 1_545 1_455 ? 
Ga04 Er01 Ga04 89.963(3) 1_445 1_455 ? 
Ga04 Er01 Ga04 89.963(3) . 1_455 ? 
Ga03 Er01 Ga04 119.18(5) 13_455 1_545 ? 
Ga03 Er01 Ga04 58.45(5) 1_545 1_545 ? 
Ga03 Er01 Ga04 119.18(5) . 1_545 ? 
Ga03 Er01 Ga04 58.45(5) 13 1_545 ? 
Ga05 Er01 Ga04 60.98(5) 5_656 1_545 ? 
Ga05 Er01 Ga04 121.39(5) . 1_545 ? 
Ga05 Er01 Ga04 121.39(5) 5_556 1_545 ? 
Ga05 Er01 Ga04 60.98(5) 1_545 1_545 ? 
Ga04 Er01 Ga04 89.963(3) 1_445 1_545 ? 
Ga04 Er01 Ga04 89.963(3) . 1_545 ? 
Ga04 Er01 Ga04 177.07(12) 1_455 1_545 ? 
Ga03 Ni02 Ga03 180.00(9) 13 5 ? 

Ga03 Ni02 Ga03 106.04(4) 13 9 ? 
Ga03 Ni02 Ga03 73.96(4) 5 9 ? 
Ga03 Ni02 Ga03 73.96(4) 13 . ? 
Ga03 Ni02 Ga03 106.04(4) 5 . ? 
Ga03 Ni02 Ga03 180.00(9) 9 . ? 
Ga03 Ni02 Ga03 116.57(9) 13 13_455 ? 
Ga03 Ni02 Ga03 63.43(9) 5 13_455 ? 
Ga03 Ni02 Ga03 106.04(4) 9 13_455 ? 
Ga03 Ni02 Ga03 73.96(4) . 13_455 ? 
Ga03 Ni02 Ga03 63.43(9) 13 5_655 ? 
Ga03 Ni02 Ga03 116.57(9) 5 5_655 ? 
Ga03 Ni02 Ga03 73.96(4) 9 5_655 ? 
Ga03 Ni02 Ga03 106.04(4) . 5_655 ? 
Ga03 Ni02 Ga03 180.00(9) 13_455 5_655 ? 
Ga03 Ni02 Ga03 106.04(4) 13 9_565 ? 
Ga03 Ni02 Ga03 73.96(4) 5 9_565 ? 
Ga03 Ni02 Ga03 116.57(9) 9 9_565 ? 
Ga03 Ni02 Ga03 63.43(9) . 9_565 ? 
Ga03 Ni02 Ga03 106.04(4) 13_455 9_565 ? 
Ga03 Ni02 Ga03 73.96(4) 5_655 9_565 ? 
Ga03 Ni02 Ga03 73.96(4) 13 1_545 ? 
Ga03 Ni02 Ga03 106.04(4) 5 1_545 ? 
Ga03 Ni02 Ga03 63.43(9) 9 1_545 ? 
Ga03 Ni02 Ga03 116.57(9) . 1_545 ? 
Ga03 Ni02 Ga03 73.96(4) 13_455 1_545 ? 
Ga03 Ni02 Ga03 106.04(4) 5_655 1_545 ? 
Ga03 Ni02 Ga03 180.00(9) 9_565 1_545 ? 
Ga03 Ni02 Er01 58.29(5) 13 . ? 
Ga03 Ni02 Er01 121.71(5) 5 . ? 
Ga03 Ni02 Er01 121.71(5) 9 . ? 
Ga03 Ni02 Er01 58.29(5) . . ? 
Ga03 Ni02 Er01 58.29(5) 13_455 . ? 
Ga03 Ni02 Er01 121.71(5) 5_655 . ? 
Ga03 Ni02 Er01 121.71(5) 9_565 . ? 
Ga03 Ni02 Er01 58.29(5) 1_545 . ? 
Ga03 Ni02 Er01 121.71(5) 13 9 ? 
Ga03 Ni02 Er01 58.29(5) 5 9 ? 
Ga03 Ni02 Er01 58.29(5) 9 9 ? 
Ga03 Ni02 Er01 121.71(5) . 9 ? 
Ga03 Ni02 Er01 121.71(5) 13_455 9 ? 
Ga03 Ni02 Er01 58.29(5) 5_655 9 ? 
Ga03 Ni02 Er01 58.29(5) 9_565 9 ? 
Ga03 Ni02 Er01 121.71(5) 1_545 9 ? 
Er01 Ni02 Er01 180.0 . 9 ? 
Ni02 Ga03 Ni02 116.57(9) . 1_565 ? 
Ni02 Ga03 Ga03 58.29(5) . 9_565 ? 
Ni02 Ga03 Ga03 58.29(5) 1_565 9_565 ? 
Ni02 Ga03 Ga04 111.13(3) . . ? 
Ni02 Ga03 Ga04 111.13(3) 1_565 . ? 
Ga03 Ga03 Ga04 133.29(5) 9_565 . ? 
Ni02 Ga03 Ga04 111.13(3) . 1_455 ? 
Ni02 Ga03 Ga04 111.13(3) 1_565 1_455 ? 
Ga03 Ga03 Ga04 133.29(5) 9_565 1_455 ? 
Ga04 Ga03 Ga04 93.43(10) . 1_455 ? 
Ni02 Ga03 Er01 167.35(8) . 1_565 ? 
Ni02 Ga03 Er01 76.08(2) 1_565 1_565 ? 
Ga03 Ga03 Er01 134.36(3) 9_565 1_565 ? 
Ga04 Ga03 Er01 61.35(4) . 1_565 ? 
Ga04 Ga03 Er01 61.35(4) 1_455 1_565 ? 
Ni02 Ga03 Er01 76.08(2) . . ? 
Ni02 Ga03 Er01 167.35(8) 1_565 . ? 
Ga03 Ga03 Er01 134.36(3) 9_565 . ? 
Ga04 Ga03 Er01 61.35(4) . . ? 
Ga04 Ga03 Er01 61.35(4) 1_455 . ? 
Er01 Ga03 Er01 91.27(6) 1_565 . ? 
Ni02 Ga03 Ga03 53.02(2) . 13_455 ? 
Ni02 Ga03 Ga03 126.98(2) 1_565 13_455 ? 
Ga03 Ga03 Ga03 90.0 9_565 13_455 ? 
Ga04 Ga03 Ga03 120.98(3) . 13_455 ? 
Ga04 Ga03 Ga03 59.02(3) 1_455 13_455 ? 
Er01 Ga03 Ga03 120.366(18) 1_565 13_455 ? 
Er01 Ga03 Ga03 59.634(18) . 13_455 ? 
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Ni02 Ga03 Ga03 126.98(2) . 13_565 ? 
Ni02 Ga03 Ga03 53.02(2) 1_565 13_565 ? 
Ga03 Ga03 Ga03 90.0 9_565 13_565 ? 
Ga04 Ga03 Ga03 59.02(3) . 13_565 ? 
Ga04 Ga03 Ga03 120.98(3) 1_455 13_565 ? 
Er01 Ga03 Ga03 59.634(18) 1_565 13_565 ? 
Er01 Ga03 Ga03 120.366(18) . 13_565 ? 
Ga03 Ga03 Ga03 180.0 13_455 13_565 ? 
Ni02 Ga03 Ga03 53.02(2) . 13 ? 
Ni02 Ga03 Ga03 126.98(2) 1_565 13 ? 
Ga03 Ga03 Ga03 90.0 9_565 13 ? 
Ga04 Ga03 Ga03 59.02(3) . 13 ? 
Ga04 Ga03 Ga03 120.98(3) 1_455 13 ? 
Er01 Ga03 Ga03 120.366(18) 1_565 13 ? 
Er01 Ga03 Ga03 59.634(18) . 13 ? 
Ga03 Ga03 Ga03 90.0 13_455 13 ? 
Ga03 Ga03 Ga03 90.0 13_565 13 ? 
Ni02 Ga03 Ga03 126.98(2) . 13_465 ? 
Ni02 Ga03 Ga03 53.02(2) 1_565 13_465 ? 
Ga03 Ga03 Ga03 90.0 9_565 13_465 ? 
Ga04 Ga03 Ga03 120.98(3) . 13_465 ? 
Ga04 Ga03 Ga03 59.02(3) 1_455 13_465 ? 
Er01 Ga03 Ga03 59.634(18) 1_565 13_465 ? 
Er01 Ga03 Ga03 120.366(18) . 13_465 ? 
Ga03 Ga03 Ga03 90.0 13_455 13_465 ? 
Ga03 Ga03 Ga03 90.0 13_565 13_465 ? 
Ga03 Ga03 Ga03 180.0 13 13_465 ? 
Er01 Ga05 Er01 180.0 9_566 . ? 
Er01 Ga05 Er01 89.27(3) 9_566 1_565 ? 
Er01 Ga05 Er01 90.73(3) . 1_565 ? 
Er01 Ga05 Er01 90.73(3) 9_566 9_556 ? 
Er01 Ga05 Er01 89.27(3) . 9_556 ? 
Er01 Ga05 Er01 180.0 1_565 9_556 ? 
Er01 Ga05 Ga05 59.791(9) 9_566 5_666 ? 
Er01 Ga05 Ga05 120.209(9) . 5_666 ? 
Er01 Ga05 Ga05 59.791(9) 1_565 5_666 ? 
Er01 Ga05 Ga05 120.209(9) 9_556 5_666 ? 
Er01 Ga05 Ga05 120.209(9) 9_566 5_556 ? 
Er01 Ga05 Ga05 59.791(9) . 5_556 ? 
Er01 Ga05 Ga05 120.209(9) 1_565 5_556 ? 
Er01 Ga05 Ga05 59.791(9) 9_556 5_556 ? 
Ga05 Ga05 Ga05 180.0 5_666 5_556 ? 
Er01 Ga05 Ga05 120.209(9) 9_566 5_656 ? 
Er01 Ga05 Ga05 59.791(9) . 5_656 ? 
Er01 Ga05 Ga05 120.209(9) 1_565 5_656 ? 
Er01 Ga05 Ga05 59.791(9) 9_556 5_656 ? 
Ga05 Ga05 Ga05 90.0 5_666 5_656 ? 
Ga05 Ga05 Ga05 90.0 5_556 5_656 ? 
Er01 Ga05 Ga05 59.791(9) 9_566 5_566 ? 
Er01 Ga05 Ga05 120.209(9) . 5_566 ? 
Er01 Ga05 Ga05 59.791(9) 1_565 5_566 ? 
Er01 Ga05 Ga05 120.209(9) 9_556 5_566 ? 
Ga05 Ga05 Ga05 90.0 5_666 5_566 ? 
Ga05 Ga05 Ga05 90.0 5_556 5_566 ? 
Ga05 Ga05 Ga05 180.0 5_656 5_566 ? 
Ga03 Ga04 Ga03 61.96(6) . 13 ? 
Ga03 Ga04 Ga03 61.96(6) . 13_565 ? 
Ga03 Ga04 Ga03 93.43(10) 13 13_565 ? 
Ga03 Ga04 Ga03 93.43(10) . 1_655 ? 
Ga03 Ga04 Ga03 61.96(6) 13 1_655 ? 
Ga03 Ga04 Ga03 61.96(6) 13_565 1_655 ? 
Ga03 Ga04 Er01 122.14(7) . 1_665 ? 
Ga03 Ga04 Er01 122.14(7) 13 1_665 ? 
Ga03 Ga04 Er01 60.19(3) 13_565 1_665 ? 
Ga03 Ga04 Er01 60.19(3) 1_655 1_665 ? 
Ga03 Ga04 Er01 60.19(3) . . ? 
Ga03 Ga04 Er01 60.19(3) 13 . ? 

Ga03 Ga04 Er01 122.14(7) 13_565 . ? 
Ga03 Ga04 Er01 122.14(7) 1_655 . ? 
Er01 Ga04 Er01 177.07(12) 1_665 . ? 
Ga03 Ga04 Er01 122.14(7) . 1_655 ? 
Ga03 Ga04 Er01 60.19(3) 13 1_655 ? 
Ga03 Ga04 Er01 122.14(7) 13_565 1_655 ? 
Ga03 Ga04 Er01 60.19(3) 1_655 1_655 ? 
Er01 Ga04 Er01 89.963(3) 1_665 1_655 ? 
Er01 Ga04 Er01 89.963(3) . 1_655 ? 
Ga03 Ga04 Er01 60.19(3) . 1_565 ? 
Ga03 Ga04 Er01 122.14(7) 13 1_565 ? 
Ga03 Ga04 Er01 60.19(3) 13_565 1_565 ? 
Ga03 Ga04 Er01 122.14(7) 1_655 1_565 ? 
Er01 Ga04 Er01 89.963(3) 1_665 1_565 ? 
Er01 Ga04 Er01 89.963(3) . 1_565 ? 
Er01 Ga04 Er01 177.07(12) 1_655 1_565 ? 
  
_diffrn_measured_fraction_theta_max    0.995 
_diffrn_reflns_theta_full              30.01 
_diffrn_measured_fraction_theta_full   0.995 
_refine_diff_density_max    4.866 
_refine_diff_density_min   -8.626 
_refine_diff_density_rms    0.813 
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A2.4  HoNi3Ga9 

data_honi3ga9 
  
_audit_creation_method            SHELXL-97 
_chemical_name_systematic 
; 
 ? 
; 
_chemical_name_common             ? 
_chemical_melting_point           ? 
_chemical_formula_moiety          ? 
_chemical_formula_sum 
 'Ga9 Ho Ni3' 
_chemical_formula_weight          968.54 
  
loop_ 
 _atom_type_symbol 
 _atom_type_description 
 _atom_type_scat_dispersion_real 
 _atom_type_scat_dispersion_imag 
 _atom_type_scat_source 
 'Ni'  'Ni'   0.3393   1.1124 
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4' 
 'Ga'  'Ga'   0.2307   1.6083 
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4' 
 'Ho'  'Ho'  -0.2175   4.6783 
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4' 
  
_symmetry_cell_setting            ? 
_symmetry_space_group_name_H-M    ? 
  
loop_ 
 _symmetry_equiv_pos_as_xyz 
 'x, y, z' 
 '-y, x-y, z' 
 '-x+y, -x, z' 
 'x-y, -y, -z' 
 '-x, -x+y, -z' 
 'y, x, -z' 
 'x+2/3, y+1/3, z+1/3' 
 '-y+2/3, x-y+1/3, z+1/3' 
 '-x+y+2/3, -x+1/3, z+1/3' 
 'x-y+2/3, -y+1/3, -z+1/3' 
 '-x+2/3, -x+y+1/3, -z+1/3' 
 'y+2/3, x+1/3, -z+1/3' 
 'x+1/3, y+2/3, z+2/3' 
 '-y+1/3, x-y+2/3, z+2/3' 
 '-x+y+1/3, -x+2/3, z+2/3' 
 'x-y+1/3, -y+2/3, -z+2/3' 
 '-x+1/3, -x+y+2/3, -z+2/3' 
 'y+1/3, x+2/3, -z+2/3' 
  
_cell_length_a                    7.2368(3) 
_cell_length_b                    7.2368(3) 
_cell_length_c                    
27.3841(19) 
_cell_angle_alpha                 90.00 
_cell_angle_beta                  90.00 
_cell_angle_gamma                 120.00 
_cell_volume                      
1242.00(11) 
_cell_formula_units_Z             6 
_cell_measurement_temperature     293(2) 
_cell_measurement_reflns_used     ? 
_cell_measurement_theta_min       ? 
_cell_measurement_theta_max       ? 
  

_exptl_crystal_description        ? 
_exptl_crystal_colour             ? 
_exptl_crystal_size_max           ? 
_exptl_crystal_size_mid           ? 
_exptl_crystal_size_min           ? 
_exptl_crystal_density_meas       ? 
_exptl_crystal_density_diffrn     7.770 
_exptl_crystal_density_method     'not 
measured' 
_exptl_crystal_F_000              2580 
_exptl_absorpt_coefficient_mu     44.739 
_exptl_absorpt_correction_type    ? 
_exptl_absorpt_correction_T_min   ? 
_exptl_absorpt_correction_T_max   ? 
_exptl_absorpt_process_details    ? 
  
_exptl_special_details 
; 
 ? 
; 
  
_diffrn_ambient_temperature       293(2) 
_diffrn_radiation_wavelength      0.71073 
_diffrn_radiation_type            MoK\a 
_diffrn_radiation_source          'fine-
focus sealed tube' 
_diffrn_radiation_monochromator   graphite 
_diffrn_measurement_device_type   ? 
_diffrn_measurement_method        ? 
_diffrn_detector_area_resol_mean  ? 
_diffrn_standards_number          ? 
_diffrn_standards_interval_count  ? 
_diffrn_standards_interval_time   ? 
_diffrn_standards_decay_%         ? 
_diffrn_reflns_number             1171 
_diffrn_reflns_av_R_equivalents   0.0578 
_diffrn_reflns_av_sigmaI/netI     0.0675 
_diffrn_reflns_limit_h_min        -10 
_diffrn_reflns_limit_h_max        10 
_diffrn_reflns_limit_k_min        -8 
_diffrn_reflns_limit_k_max        8 
_diffrn_reflns_limit_l_min        -38 
_diffrn_reflns_limit_l_max        23 
_diffrn_reflns_theta_min          2.23 
_diffrn_reflns_theta_max          29.93 
_reflns_number_total              797 
_reflns_number_gt                 732 
_reflns_threshold_expression      >2sigma(I) 
  
_computing_data_collection        ? 
_computing_cell_refinement        ? 
_computing_data_reduction         ? 
_computing_structure_solution     ? 
_computing_structure_refinement   'SHELXL-97 
(Sheldrick, 1997)' 
_computing_molecular_graphics     ? 
_computing_publication_material   ? 
  
_refine_special_details 
; 
 Refinement of F^2^ against ALL reflections.  
The weighted R-factor wR and 
 goodness of fit S are based on F^2^, 
conventional R-factors R are based 
 on F, with F set to zero for negative F^2^. 
The threshold expression of 
 F^2^ > 2sigma(F^2^) is used only for 
calculating R-factors(gt) etc. and is 
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 not relevant to the choice of reflections 
for refinement.  R-factors based 
 on F^2^ are statistically about twice as 
large as those based on F, and R- 
 factors based on ALL data will be even 
larger. 
; 
  
_refine_ls_structure_factor_coef  Fsqd 
_refine_ls_matrix_type            full 
_refine_ls_weighting_scheme       calc 
_refine_ls_weighting_details 
 'calc 
w=1/[\s^2^(Fo^2^)+(0.1000P)^2^+0.0000P] 
where P=(Fo^2^+2Fc^2^)/3' 
_atom_sites_solution_primary      direct 
_atom_sites_solution_secondary    difmap 
_atom_sites_solution_hydrogens    geom 
_refine_ls_hydrogen_treatment     mixed 
_refine_ls_extinction_method      SHELXL 
_refine_ls_extinction_coef        0.0046(4) 
_refine_ls_extinction_expression 
 'Fc^*^=kFc[1+0.001xFc^2^\l^3^/sin(2\q)]^-
1/4^' 
_refine_ls_abs_structure_details 
 'Flack H D (1983), Acta Cryst. A39, 876-
881' 
_refine_ls_abs_structure_Flack    1.07(14) 
_refine_ls_number_reflns          797 
_refine_ls_number_parameters      42 
_refine_ls_number_restraints      0 
_refine_ls_R_factor_all           0.0644 
_refine_ls_R_factor_gt            0.0589 
_refine_ls_wR_factor_ref          0.1578 
_refine_ls_wR_factor_gt           0.1535 
_refine_ls_goodness_of_fit_ref    1.190 
_refine_ls_restrained_S_all       1.190 
_refine_ls_shift/su_max           0.016 
_refine_ls_shift/su_mean          0.004 
  
loop_ 
 _atom_site_label 
 _atom_site_type_symbol 
 _atom_site_fract_x 
 _atom_site_fract_y 
 _atom_site_fract_z 
 _atom_site_U_iso_or_equiv 
 _atom_site_adp_type 
 _atom_site_occupancy 
 _atom_site_symmetry_multiplicity 
 _atom_site_calc_flag 
 _atom_site_refinement_flags 
 _atom_site_disorder_assembly 
 _atom_site_disorder_group 
Ga1 Ga 0.0000 0.0000 0.38466(13) 0.0082(6) 
Uani 1 3 d S . . 
Ga2 Ga 0.0000 0.0000 0.28375(13) 0.0074(6) 
Uani 1 3 d S . . 
Ga3 Ga 0.0000 0.0000 0.05034(13) 0.0072(6) 
Uani 1 3 d S . . 
Ga4 Ga 0.3333(3) 0.0000 0.0000 0.0096(6) 
Uani 1 2 d S . . 
Ga5 Ga 0.2098(3) 0.0000 0.5000 0.0084(5) 
Uani 1 2 d S . . 
Ho1 Ho 0.0000 0.0000 0.16698(3) 0.0065(4) 
Uani 1 3 d S . . 
Ni1 Ni 0.3399(3) 0.0000(3) 0.41834(11) 
0.0070(6) Uani 1 1 d . . . 
Ga6 Ga 0.3298(3) 0.3298(3) 0.43381(14) 
0.0078(5) Uani 1 1 d . . . 
  
loop_ 

 _atom_site_aniso_label 
 _atom_site_aniso_U_11 
 _atom_site_aniso_U_22 
 _atom_site_aniso_U_33 
 _atom_site_aniso_U_23 
 _atom_site_aniso_U_13 
 _atom_site_aniso_U_12 
Ga1 0.0066(8) 0.0066(8) 0.0115(14) 0.000 
0.000 0.0033(4) 
Ga2 0.0062(8) 0.0062(8) 0.0098(14) 0.000 
0.000 0.0031(4) 
Ga3 0.0059(8) 0.0059(8) 0.0099(14) 0.000 
0.000 0.0029(4) 
Ga4 0.0114(9) 0.0116(11) 0.0059(16) -
0.0001(7) 0.0000(3) 0.0058(5) 
Ga5 0.0081(8) 0.0080(10) 0.0092(10) 
0.0002(9) 0.0001(5) 0.0040(5) 
Ho1 0.0043(4) 0.0043(4) 0.0108(6) 0.000 
0.000 0.0022(2) 
Ni1 0.0051(10) 0.0065(11) 0.0100(14) 
0.0007(6) 0.0008(6) 0.0035(7) 
Ga6 0.0051(9) 0.0048(9) 0.0139(10) 0.0007(6) 
0.0001(6) 0.0027(7) 
  
_geom_special_details 
; 
 All esds (except the esd in the dihedral 
angle between two l.s. planes) 
 are estimated using the full covariance 
matrix.  The cell esds are taken 
 into account individually in the estimation 
of esds in distances, angles 
 and torsion angles; correlations between 
esds in cell parameters are only 
 used when they are defined by crystal 
symmetry.  An approximate (isotropic) 
 treatment of cell esds is used for 
estimating esds involving l.s. planes. 
; 
  
loop_ 
 _geom_bond_atom_site_label_1 
 _geom_bond_atom_site_label_2 
 _geom_bond_distance 
 _geom_bond_site_symmetry_2 
 _geom_bond_publ_flag 
Ga1 Ni1 2.627(2) . ? 
Ga1 Ni1 2.627(2) 3 ? 
Ga1 Ni1 2.627(2) 2 ? 
Ga1 Ga6 2.740(3) . ? 
Ga1 Ga6 2.740(3) 2 ? 
Ga1 Ga6 2.740(3) 3 ? 
Ga1 Ga2 2.763(6) . ? 
Ga1 Ga4 2.792(2) 9 ? 
Ga1 Ga4 2.792(2) 8_445 ? 
Ga1 Ga4 2.792(2) 7_455 ? 
Ga2 Ni1 2.579(3) 17 ? 
Ga2 Ni1 2.579(3) 16_445 ? 
Ga2 Ni1 2.579(3) 18_545 ? 
Ga2 Ga4 2.7684(19) 9 ? 
Ga2 Ga4 2.7684(19) 8_445 ? 
Ga2 Ga4 2.7684(19) 7_455 ? 
Ga2 Ga6 2.797(3) 18_445 ? 
Ga2 Ga6 2.797(3) 16 ? 
Ga2 Ga6 2.797(3) 17_545 ? 
Ga2 Ho1 3.198(4) . ? 
Ga3 Ni1 2.570(2) 15_554 ? 
Ga3 Ni1 2.570(3) 13_444 ? 
Ga3 Ni1 2.570(2) 14_544 ? 
Ga3 Ga3 2.757(7) 4 ? 
Ga3 Ga4 2.778(3) 3 ? 
Ga3 Ga4 2.778(3) . ? 
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Ga3 Ga4 2.778(3) 2 ? 
Ga3 Ga6 2.787(3) 13_444 ? 
Ga3 Ga6 2.787(3) 15_554 ? 
Ga3 Ga6 2.787(3) 14_544 ? 
Ga3 Ho1 3.194(4) . ? 
Ga4 Ni1 2.328(3) 14_544 ? 
Ga4 Ni1 2.328(3) 11 ? 
Ga4 Ga2 2.7684(19) 10 ? 
Ga4 Ga2 2.7684(19) 13_544 ? 
Ga4 Ga3 2.778(3) 4 ? 
Ga4 Ga1 2.792(2) 10 ? 
Ga4 Ga1 2.792(2) 13_544 ? 
Ga5 Ni1 2.426(3) 4_556 ? 
Ga5 Ni1 2.426(3) . ? 
Ga5 Ga5 2.630(4) 3 ? 
Ga5 Ga5 2.630(4) 2 ? 
Ga5 Ga6 2.768(3) 4_556 ? 
Ga5 Ga6 2.768(3) . ? 
Ga5 Ga6 2.768(3) 6_556 ? 
Ga5 Ga6 2.768(3) 3 ? 
Ga5 Ho1 2.9622(15) 7 ? 
Ga5 Ho1 2.9622(15) 16_545 ? 
Ho1 Ga5 2.9621(15) 15_554 ? 
Ho1 Ga5 2.9622(15) 13_444 ? 
Ho1 Ga5 2.9622(15) 14_544 ? 
Ho1 Ga6 3.023(3) 18_445 ? 
Ho1 Ga6 3.023(3) 16 ? 
Ho1 Ga6 3.023(3) 17_545 ? 
Ho1 Ga6 3.033(3) 13_444 ? 
Ho1 Ga6 3.033(3) 15_554 ? 
Ho1 Ga6 3.033(3) 14_544 ? 
Ho1 Ni1 3.266(3) 17 ? 
Ni1 Ga4 2.328(3) 9 ? 
Ni1 Ga6 2.428(2) 2_655 ? 
Ni1 Ga6 2.460(2) . ? 
Ni1 Ga6 2.461(2) 3 ? 
Ni1 Ga3 2.570(3) 7 ? 
Ni1 Ga2 2.579(3) 16_545 ? 
Ni1 Ho1 3.267(3) 16_545 ? 
Ni1 Ho1 3.278(3) 7 ? 
Ga6 Ni1 2.428(2) 3_665 ? 
Ga6 Ni1 2.461(2) 2 ? 
Ga6 Ga5 2.768(3) 2 ? 
Ga6 Ga3 2.787(3) 7 ? 
Ga6 Ga2 2.797(3) 16 ? 
Ga6 Ho1 3.023(3) 16 ? 
Ga6 Ho1 3.033(3) 7 ? 
  
loop_ 
 _geom_angle_atom_site_label_1 
 _geom_angle_atom_site_label_2 
 _geom_angle_atom_site_label_3 
 _geom_angle 
 _geom_angle_site_symmetry_1 
 _geom_angle_site_symmetry_3 
 _geom_angle_publ_flag 
Ni1 Ga1 Ni1 108.37(10) . 3 ? 
Ni1 Ga1 Ni1 108.37(10) . 2 ? 
Ni1 Ga1 Ni1 108.37(10) 3 2 ? 
Ni1 Ga1 Ga6 54.53(6) . . ? 
Ni1 Ga1 Ga6 130.03(16) 3 . ? 
Ni1 Ga1 Ga6 54.54(6) 2 . ? 
Ni1 Ga1 Ga6 130.03(16) . 2 ? 
Ni1 Ga1 Ga6 54.54(6) 3 2 ? 
Ni1 Ga1 Ga6 54.53(6) 2 2 ? 
Ga6 Ga1 Ga6 97.94(10) . 2 ? 
Ni1 Ga1 Ga6 54.54(6) . 3 ? 
Ni1 Ga1 Ga6 54.53(6) 3 3 ? 
Ni1 Ga1 Ga6 130.03(16) 2 3 ? 
Ga6 Ga1 Ga6 97.94(10) . 3 ? 
Ga6 Ga1 Ga6 97.94(10) 2 3 ? 
Ni1 Ga1 Ga2 110.55(10) . . ? 

Ni1 Ga1 Ga2 110.55(10) 3 . ? 
Ni1 Ga1 Ga2 110.55(10) 2 . ? 
Ga6 Ga1 Ga2 119.42(8) . . ? 
Ga6 Ga1 Ga2 119.42(8) 2 . ? 
Ga6 Ga1 Ga2 119.42(8) 3 . ? 
Ni1 Ga1 Ga4 50.78(7) . 9 ? 
Ni1 Ga1 Ga4 125.54(6) 3 9 ? 
Ni1 Ga1 Ga4 125.54(6) 2 9 ? 
Ga6 Ga1 Ga4 82.58(6) . 9 ? 
Ga6 Ga1 Ga4 179.19(13) 2 9 ? 
Ga6 Ga1 Ga4 82.59(6) 3 9 ? 
Ga2 Ga1 Ga4 59.77(6) . 9 ? 
Ni1 Ga1 Ga4 125.54(6) . 8_445 ? 
Ni1 Ga1 Ga4 50.78(7) 3 8_445 ? 
Ni1 Ga1 Ga4 125.54(6) 2 8_445 ? 
Ga6 Ga1 Ga4 179.19(13) . 8_445 ? 
Ga6 Ga1 Ga4 82.59(6) 2 8_445 ? 
Ga6 Ga1 Ga4 82.58(6) 3 8_445 ? 
Ga2 Ga1 Ga4 59.78(6) . 8_445 ? 
Ga4 Ga1 Ga4 96.89(8) 9 8_445 ? 
Ni1 Ga1 Ga4 125.54(6) . 7_455 ? 
Ni1 Ga1 Ga4 125.54(6) 3 7_455 ? 
Ni1 Ga1 Ga4 50.78(7) 2 7_455 ? 
Ga6 Ga1 Ga4 82.59(6) . 7_455 ? 
Ga6 Ga1 Ga4 82.58(6) 2 7_455 ? 
Ga6 Ga1 Ga4 179.19(13) 3 7_455 ? 
Ga2 Ga1 Ga4 59.78(6) . 7_455 ? 
Ga4 Ga1 Ga4 96.89(8) 9 7_455 ? 
Ga4 Ga1 Ga4 96.89(8) 8_445 7_455 ? 
Ni1 Ga2 Ni1 106.72(10) 17 16_445 ? 
Ni1 Ga2 Ni1 106.72(10) 17 18_545 ? 
Ni1 Ga2 Ni1 106.72(10) 16_445 18_545 ? 
Ni1 Ga2 Ga1 112.10(10) 17 . ? 
Ni1 Ga2 Ga1 112.10(10) 16_445 . ? 
Ni1 Ga2 Ga1 112.10(10) 18_545 . ? 
Ni1 Ga2 Ga4 126.88(6) 17 9 ? 
Ni1 Ga2 Ga4 125.19(6) 16_445 9 ? 
Ni1 Ga2 Ga4 51.48(7) 18_545 9 ? 
Ga1 Ga2 Ga4 60.63(6) . 9 ? 
Ni1 Ga2 Ga4 125.19(6) 17 8_445 ? 
Ni1 Ga2 Ga4 51.48(7) 16_445 8_445 ? 
Ni1 Ga2 Ga4 126.88(6) 18_545 8_445 ? 
Ga1 Ga2 Ga4 60.63(6) . 8_445 ? 
Ga4 Ga2 Ga4 98.00(8) 9 8_445 ? 
Ni1 Ga2 Ga4 51.48(7) 17 7_455 ? 
Ni1 Ga2 Ga4 126.88(6) 16_445 7_455 ? 
Ni1 Ga2 Ga4 125.19(6) 18_545 7_455 ? 
Ga1 Ga2 Ga4 60.63(6) . 7_455 ? 
Ga4 Ga2 Ga4 98.00(8) 9 7_455 ? 
Ga4 Ga2 Ga4 98.00(8) 8_445 7_455 ? 
Ni1 Ga2 Ga6 53.51(6) 17 18_445 ? 
Ni1 Ga2 Ga6 54.30(6) 16_445 18_445 ? 
Ni1 Ga2 Ga6 128.01(15) 18_545 18_445 ? 
Ga1 Ga2 Ga6 119.88(8) . 18_445 ? 
Ga4 Ga2 Ga6 179.32(10) 9 18_445 ? 
Ga4 Ga2 Ga6 81.99(6) 8_445 18_445 ? 
Ga4 Ga2 Ga6 82.68(6) 7_455 18_445 ? 
Ni1 Ga2 Ga6 54.30(6) 17 16 ? 
Ni1 Ga2 Ga6 128.01(15) 16_445 16 ? 
Ni1 Ga2 Ga6 53.51(6) 18_545 16 ? 
Ga1 Ga2 Ga6 119.88(8) . 16 ? 
Ga4 Ga2 Ga6 82.68(6) 9 16 ? 
Ga4 Ga2 Ga6 179.32(10) 8_445 16 ? 
Ga4 Ga2 Ga6 81.99(6) 7_455 16 ? 
Ga6 Ga2 Ga6 97.33(11) 18_445 16 ? 
Ni1 Ga2 Ga6 128.01(15) 17 17_545 ? 
Ni1 Ga2 Ga6 53.51(6) 16_445 17_545 ? 
Ni1 Ga2 Ga6 54.30(6) 18_545 17_545 ? 
Ga1 Ga2 Ga6 119.88(8) . 17_545 ? 
Ga4 Ga2 Ga6 81.99(6) 9 17_545 ? 
Ga4 Ga2 Ga6 82.68(6) 8_445 17_545 ? 
Ga4 Ga2 Ga6 179.32(11) 7_455 17_545 ? 
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Ga6 Ga2 Ga6 97.33(11) 18_445 17_545 ? 
Ga6 Ga2 Ga6 97.33(11) 16 17_545 ? 
Ni1 Ga2 Ho1 67.90(10) 17 . ? 
Ni1 Ga2 Ho1 67.90(10) 16_445 . ? 
Ni1 Ga2 Ho1 67.90(10) 18_545 . ? 
Ga1 Ga2 Ho1 180.0 . . ? 
Ga4 Ga2 Ho1 119.37(6) 9 . ? 
Ga4 Ga2 Ho1 119.37(6) 8_445 . ? 
Ga4 Ga2 Ho1 119.37(6) 7_455 . ? 
Ga6 Ga2 Ho1 60.12(8) 18_445 . ? 
Ga6 Ga2 Ho1 60.12(8) 16 . ? 
Ga6 Ga2 Ho1 60.12(8) 17_545 . ? 
Ni1 Ga3 Ni1 107.18(10) 15_554 13_444 ? 
Ni1 Ga3 Ni1 107.18(10) 15_554 14_544 ? 
Ni1 Ga3 Ni1 107.18(10) 13_444 14_544 ? 
Ni1 Ga3 Ga3 111.67(10) 15_554 4 ? 
Ni1 Ga3 Ga3 111.67(10) 13_444 4 ? 
Ni1 Ga3 Ga3 111.67(10) 14_544 4 ? 
Ni1 Ga3 Ga4 125.08(5) 15_554 3 ? 
Ni1 Ga3 Ga4 51.43(7) 13_444 3 ? 
Ni1 Ga3 Ga4 126.77(5) 14_544 3 ? 
Ga3 Ga3 Ga4 60.25(6) 4 3 ? 
Ni1 Ga3 Ga4 126.77(5) 15_554 . ? 
Ni1 Ga3 Ga4 125.07(5) 13_444 . ? 
Ni1 Ga3 Ga4 51.43(7) 14_544 . ? 
Ga3 Ga3 Ga4 60.25(6) 4 . ? 
Ga4 Ga3 Ga4 97.50(8) 3 . ? 
Ni1 Ga3 Ga4 51.43(7) 15_554 2 ? 
Ni1 Ga3 Ga4 126.77(5) 13_444 2 ? 
Ni1 Ga3 Ga4 125.08(5) 14_544 2 ? 
Ga3 Ga3 Ga4 60.25(6) 4 2 ? 
Ga4 Ga3 Ga4 97.50(8) 3 2 ? 
Ga4 Ga3 Ga4 97.50(8) . 2 ? 
Ni1 Ga3 Ga6 53.71(6) 15_554 13_444 ? 
Ni1 Ga3 Ga6 54.50(6) 13_444 13_444 ? 
Ni1 Ga3 Ga6 128.82(15) 14_544 13_444 ? 
Ga3 Ga3 Ga6 119.51(8) 4 13_444 ? 
Ga4 Ga3 Ga6 81.99(5) 3 13_444 ? 
Ga4 Ga3 Ga6 179.48(8) . 13_444 ? 
Ga4 Ga3 Ga6 82.69(5) 2 13_444 ? 
Ni1 Ga3 Ga6 54.50(6) 15_554 15_554 ? 
Ni1 Ga3 Ga6 128.82(15) 13_444 15_554 ? 
Ni1 Ga3 Ga6 53.71(6) 14_544 15_554 ? 
Ga3 Ga3 Ga6 119.51(8) 4 15_554 ? 
Ga4 Ga3 Ga6 179.48(8) 3 15_554 ? 
Ga4 Ga3 Ga6 82.68(5) . 15_554 ? 
Ga4 Ga3 Ga6 81.99(5) 2 15_554 ? 
Ga6 Ga3 Ga6 97.82(10) 13_444 15_554 ? 
Ni1 Ga3 Ga6 128.82(15) 15_554 14_544 ? 
Ni1 Ga3 Ga6 53.71(6) 13_444 14_544 ? 
Ni1 Ga3 Ga6 54.50(6) 14_544 14_544 ? 
Ga3 Ga3 Ga6 119.51(8) 4 14_544 ? 
Ga4 Ga3 Ga6 82.69(5) 3 14_544 ? 
Ga4 Ga3 Ga6 81.99(5) . 14_544 ? 
Ga4 Ga3 Ga6 179.48(8) 2 14_544 ? 
Ga6 Ga3 Ga6 97.82(10) 13_444 14_544 ? 
Ga6 Ga3 Ga6 97.82(10) 15_554 14_544 ? 
Ni1 Ga3 Ho1 68.33(10) 15_554 . ? 
Ni1 Ga3 Ho1 68.33(10) 13_444 . ? 
Ni1 Ga3 Ho1 68.33(10) 14_544 . ? 
Ga3 Ga3 Ho1 180.0 4 . ? 
Ga4 Ga3 Ho1 119.75(6) 3 . ? 
Ga4 Ga3 Ho1 119.75(6) . . ? 
Ga4 Ga3 Ho1 119.75(6) 2 . ? 
Ga6 Ga3 Ho1 60.49(8) 13_444 . ? 
Ga6 Ga3 Ho1 60.49(8) 15_554 . ? 
Ga6 Ga3 Ho1 60.49(8) 14_544 . ? 
Ni1 Ga4 Ni1 178.85(13) 14_544 11 ? 
Ni1 Ga4 Ga2 60.05(8) 14_544 10 ? 
Ni1 Ga4 Ga2 120.53(9) 11 10 ? 
Ni1 Ga4 Ga2 120.53(9) 14_544 13_544 ? 
Ni1 Ga4 Ga2 60.05(8) 11 13_544 ? 

Ga2 Ga4 Ga2 128.32(9) 10 13_544 ? 
Ni1 Ga4 Ga3 119.17(10) 14_544 4 ? 
Ni1 Ga4 Ga3 59.68(8) 11 4 ? 
Ga2 Ga4 Ga3 128.45(5) 10 4 ? 
Ga2 Ga4 Ga3 97.76(8) 13_544 4 ? 
Ni1 Ga4 Ga3 59.68(8) 14_544 . ? 
Ni1 Ga4 Ga3 119.17(10) 11 . ? 
Ga2 Ga4 Ga3 97.76(8) 10 . ? 
Ga2 Ga4 Ga3 128.45(5) 13_544 . ? 
Ga3 Ga4 Ga3 59.50(13) 4 . ? 
Ni1 Ga4 Ga1 119.64(8) 14_544 10 ? 
Ni1 Ga4 Ga1 60.93(8) 11 10 ? 
Ga2 Ga4 Ga1 59.60(12) 10 10 ? 
Ga2 Ga4 Ga1 97.43(9) 13_544 10 ? 
Ga3 Ga4 Ga1 97.20(8) 4 10 ? 
Ga3 Ga4 Ga1 128.68(5) . 10 ? 
Ni1 Ga4 Ga1 60.93(8) 14_544 13_544 ? 
Ni1 Ga4 Ga1 119.64(8) 11 13_544 ? 
Ga2 Ga4 Ga1 97.43(9) 10 13_544 ? 
Ga2 Ga4 Ga1 59.60(12) 13_544 13_544 ? 
Ga3 Ga4 Ga1 128.68(5) 4 13_544 ? 
Ga3 Ga4 Ga1 97.20(8) . 13_544 ? 
Ga1 Ga4 Ga1 128.79(8) 10 13_544 ? 
Ni1 Ga5 Ni1 134.34(14) 4_556 . ? 
Ni1 Ga5 Ga5 109.63(6) 4_556 3 ? 
Ni1 Ga5 Ga5 109.64(6) . 3 ? 
Ni1 Ga5 Ga5 109.64(6) 4_556 2 ? 
Ni1 Ga5 Ga5 109.63(6) . 2 ? 
Ga5 Ga5 Ga5 60.0 3 2 ? 
Ni1 Ga5 Ga6 56.08(7) 4_556 4_556 ? 
Ni1 Ga5 Ga6 130.48(8) . 4_556 ? 
Ga5 Ga5 Ga6 61.64(6) 3 4_556 ? 
Ga5 Ga5 Ga6 105.76(5) 2 4_556 ? 
Ni1 Ga5 Ga6 130.48(8) 4_556 . ? 
Ni1 Ga5 Ga6 56.08(7) . . ? 
Ga5 Ga5 Ga6 105.76(5) 3 . ? 
Ga5 Ga5 Ga6 61.64(6) 2 . ? 
Ga6 Ga5 Ga6 166.51(11) 4_556 . ? 
Ni1 Ga5 Ga6 56.09(7) 4_556 6_556 ? 
Ni1 Ga5 Ga6 130.47(8) . 6_556 ? 
Ga5 Ga5 Ga6 105.76(5) 3 6_556 ? 
Ga5 Ga5 Ga6 61.64(6) 2 6_556 ? 
Ga6 Ga5 Ga6 96.59(12) 4_556 6_556 ? 
Ga6 Ga5 Ga6 81.81(12) . 6_556 ? 
Ni1 Ga5 Ga6 130.47(8) 4_556 3 ? 
Ni1 Ga5 Ga6 56.09(7) . 3 ? 
Ga5 Ga5 Ga6 61.64(6) 3 3 ? 
Ga5 Ga5 Ga6 105.76(5) 2 3 ? 
Ga6 Ga5 Ga6 81.81(12) 4_556 3 ? 
Ga6 Ga5 Ga6 96.59(12) . 3 ? 
Ga6 Ga5 Ga6 166.51(11) 6_556 3 ? 
Ni1 Ga5 Ho1 73.88(6) 4_556 7 ? 
Ni1 Ga5 Ho1 74.19(7) . 7 ? 
Ga5 Ga5 Ho1 165.15(3) 3 7 ? 
Ga5 Ga5 Ho1 105.15(3) 2 7 ? 
Ga6 Ga5 Ho1 127.44(7) 4_556 7 ? 
Ga6 Ga5 Ho1 63.81(5) . 7 ? 
Ga6 Ga5 Ho1 63.56(5) 6_556 7 ? 
Ga6 Ga5 Ho1 127.71(7) 3 7 ? 
Ni1 Ga5 Ho1 74.19(7) 4_556 16_545 ? 
Ni1 Ga5 Ho1 73.88(6) . 16_545 ? 
Ga5 Ga5 Ho1 105.15(3) 3 16_545 ? 
Ga5 Ga5 Ho1 165.15(3) 2 16_545 ? 
Ga6 Ga5 Ho1 63.81(4) 4_556 16_545 ? 
Ga6 Ga5 Ho1 127.44(7) . 16_545 ? 
Ga6 Ga5 Ho1 127.71(7) 6_556 16_545 ? 
Ga6 Ga5 Ho1 63.56(5) 3 16_545 ? 
Ho1 Ga5 Ho1 89.70(6) 7 16_545 ? 
Ga5 Ho1 Ga5 120.0 15_554 13_444 ? 
Ga5 Ho1 Ga5 120.0 15_554 14_544 ? 
Ga5 Ho1 Ga5 120.0 13_444 14_544 ? 
Ga5 Ho1 Ga6 78.65(4) 15_554 18_445 ? 
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Ga5 Ho1 Ga6 55.09(5) 13_444 18_445 ? 
Ga5 Ho1 Ga6 140.74(6) 14_544 18_445 ? 
Ga5 Ho1 Ga6 55.09(5) 15_554 16 ? 
Ga5 Ho1 Ga6 140.74(6) 13_444 16 ? 
Ga5 Ho1 Ga6 78.65(4) 14_544 16 ? 
Ga6 Ho1 Ga6 88.03(9) 18_445 16 ? 
Ga5 Ho1 Ga6 140.74(6) 15_554 17_545 ? 
Ga5 Ho1 Ga6 78.65(4) 13_444 17_545 ? 
Ga5 Ho1 Ga6 55.09(5) 14_544 17_545 ? 
Ga6 Ho1 Ga6 88.03(9) 18_445 17_545 ? 
Ga6 Ho1 Ga6 88.03(9) 16 17_545 ? 
Ga5 Ho1 Ga6 78.49(4) 15_554 13_444 ? 
Ga5 Ho1 Ga6 54.98(4) 13_444 13_444 ? 
Ga5 Ho1 Ga6 140.19(6) 14_544 13_444 ? 
Ga6 Ho1 Ga6 73.55(11) 18_445 13_444 ? 
Ga6 Ho1 Ga6 132.78(5) 16 13_444 ? 
Ga6 Ho1 Ga6 132.78(5) 17_545 13_444 ? 
Ga5 Ho1 Ga6 54.98(4) 15_554 15_554 ? 
Ga5 Ho1 Ga6 140.19(6) 13_444 15_554 ? 
Ga5 Ho1 Ga6 78.49(4) 14_544 15_554 ? 
Ga6 Ho1 Ga6 132.78(5) 18_445 15_554 ? 
Ga6 Ho1 Ga6 73.55(11) 16 15_554 ? 
Ga6 Ho1 Ga6 132.78(5) 17_545 15_554 ? 
Ga6 Ho1 Ga6 87.66(9) 13_444 15_554 ? 
Ga5 Ho1 Ga6 140.19(6) 15_554 14_544 ? 
Ga5 Ho1 Ga6 78.49(4) 13_444 14_544 ? 
Ga5 Ho1 Ga6 54.98(4) 14_544 14_544 ? 
Ga6 Ho1 Ga6 132.78(5) 18_445 14_544 ? 
Ga6 Ho1 Ga6 132.78(5) 16 14_544 ? 
Ga6 Ho1 Ga6 73.55(11) 17_545 14_544 ? 
Ga6 Ho1 Ga6 87.66(9) 13_444 14_544 ? 
Ga6 Ho1 Ga6 87.66(9) 15_554 14_544 ? 
Ga5 Ho1 Ga3 89.833(15) 15_554 . ? 
Ga5 Ho1 Ga3 89.833(15) 13_444 . ? 
Ga5 Ho1 Ga3 89.833(15) 14_544 . ? 
Ga6 Ho1 Ga3 126.64(6) 18_445 . ? 
Ga6 Ho1 Ga3 126.64(6) 16 . ? 
Ga6 Ho1 Ga3 126.64(6) 17_545 . ? 
Ga6 Ho1 Ga3 53.09(6) 13_444 . ? 
Ga6 Ho1 Ga3 53.09(6) 15_554 . ? 
Ga6 Ho1 Ga3 53.10(6) 14_544 . ? 
Ga5 Ho1 Ga2 90.167(15) 15_554 . ? 
Ga5 Ho1 Ga2 90.167(15) 13_444 . ? 
Ga5 Ho1 Ga2 90.167(15) 14_544 . ? 
Ga6 Ho1 Ga2 53.36(6) 18_445 . ? 
Ga6 Ho1 Ga2 53.36(6) 16 . ? 
Ga6 Ho1 Ga2 53.36(6) 17_545 . ? 
Ga6 Ho1 Ga2 126.91(6) 13_444 . ? 
Ga6 Ho1 Ga2 126.91(6) 15_554 . ? 
Ga6 Ho1 Ga2 126.90(6) 14_544 . ? 
Ga3 Ho1 Ga2 180.0 . . ? 
Ga5 Ho1 Ni1 45.52(4) 15_554 17 ? 
Ga5 Ho1 Ni1 100.21(4) 13_444 17 ? 
Ga5 Ho1 Ni1 121.96(5) 14_544 17 ? 
Ga6 Ho1 Ni1 45.21(5) 18_445 17 ? 
Ga6 Ho1 Ni1 45.86(5) 16 17 ? 
Ga6 Ho1 Ni1 100.36(8) 17_545 17 ? 
Ga6 Ho1 Ni1 96.49(7) 13_444 17 ? 
Ga6 Ho1 Ni1 96.96(6) 15_554 17 ? 
Ga6 Ho1 Ni1 173.90(7) 14_544 17 ? 
Ga3 Ho1 Ni1 132.99(5) . 17 ? 
Ga2 Ho1 Ni1 47.01(5) . 17 ? 
Ga4 Ni1 Ga5 156.01(11) 9 . ? 
Ga4 Ni1 Ga6 101.21(12) 9 2_655 ? 
Ga5 Ni1 Ga6 102.78(14) . 2_655 ? 
Ga4 Ni1 Ga6 99.30(12) 9 . ? 
Ga5 Ni1 Ga6 69.01(10) . . ? 
Ga6 Ni1 Ga6 118.48(14) 2_655 . ? 
Ga4 Ni1 Ga6 99.30(13) 9 3 ? 
Ga5 Ni1 Ga6 69.00(10) . 3 ? 
Ga6 Ni1 Ga6 118.46(14) 2_655 3 ? 
Ga6 Ni1 Ga6 114.27(12) . 3 ? 

Ga4 Ni1 Ga3 68.89(11) 9 7 ? 
Ga5 Ni1 Ga3 121.02(12) . 7 ? 
Ga6 Ni1 Ga3 67.71(8) 2_655 7 ? 
Ga6 Ni1 Ga3 67.24(8) . 7 ? 
Ga6 Ni1 Ga3 168.00(17) 3 7 ? 
Ga4 Ni1 Ga2 68.47(10) 9 16_545 ? 
Ga5 Ni1 Ga2 121.40(11) . 16_545 ? 
Ga6 Ni1 Ga2 67.85(8) 2_655 16_545 ? 
Ga6 Ni1 Ga2 167.58(17) . 16_545 ? 
Ga6 Ni1 Ga2 67.38(8) 3 16_545 ? 
Ga3 Ni1 Ga2 108.48(11) 7 16_545 ? 
Ga4 Ni1 Ga1 68.28(11) 9 . ? 
Ga5 Ni1 Ga1 87.73(11) . . ? 
Ga6 Ni1 Ga1 169.49(18) 2_655 . ? 
Ga6 Ni1 Ga1 65.07(7) . . ? 
Ga6 Ni1 Ga1 65.07(8) 3 . ? 
Ga3 Ni1 Ga1 107.01(11) 7 . ? 
Ga2 Ni1 Ga1 106.77(11) 16_545 . ? 
Ga4 Ni1 Ho1 133.55(9) 9 16_545 ? 
Ga5 Ni1 Ho1 60.60(7) . 16_545 ? 
Ga6 Ni1 Ho1 62.07(9) 2_655 16_545 ? 
Ga6 Ni1 Ho1 127.05(13) . 16_545 ? 
Ga6 Ni1 Ho1 61.83(9) 3 16_545 ? 
Ga3 Ni1 Ho1 127.71(9) 7 16_545 ? 
Ga2 Ni1 Ho1 65.09(9) 16_545 16_545 ? 
Ga1 Ni1 Ho1 124.86(9) . 16_545 ? 
Ga4 Ni1 Ho1 133.77(9) 9 7 ? 
Ga5 Ni1 Ho1 60.40(7) . 7 ? 
Ga6 Ni1 Ho1 62.13(9) 2_655 7 ? 
Ga6 Ni1 Ho1 61.89(9) . 7 ? 
Ga6 Ni1 Ho1 126.82(13) 3 7 ? 
Ga3 Ni1 Ho1 64.89(9) 7 7 ? 
Ga2 Ni1 Ho1 127.96(9) 16_545 7 ? 
Ga1 Ni1 Ho1 124.85(9) . 7 ? 
Ho1 Ni1 Ho1 79.35(6) 16_545 7 ? 
Ni1 Ga6 Ni1 115.64(13) 3_665 . ? 
Ni1 Ga6 Ni1 115.66(13) 3_665 2 ? 
Ni1 Ga6 Ni1 119.92(13) . 2 ? 
Ni1 Ga6 Ga1 140.54(15) 3_665 . ? 
Ni1 Ga6 Ga1 60.40(7) . . ? 
Ni1 Ga6 Ga1 60.39(7) 2 . ? 
Ni1 Ga6 Ga5 133.87(13) 3_665 . ? 
Ni1 Ga6 Ga5 54.91(8) . . ? 
Ni1 Ga6 Ga5 104.33(10) 2 . ? 
Ga1 Ga6 Ga5 79.02(7) . . ? 
Ni1 Ga6 Ga5 133.88(13) 3_665 2 ? 
Ni1 Ga6 Ga5 104.34(10) . 2 ? 
Ni1 Ga6 Ga5 54.91(8) 2 2 ? 
Ga1 Ga6 Ga5 79.02(7) . 2 ? 
Ga5 Ga6 Ga5 56.72(10) . 2 ? 
Ni1 Ga6 Ga3 58.58(7) 3_665 7 ? 
Ni1 Ga6 Ga3 58.27(7) . 7 ? 
Ni1 Ga6 Ga3 140.53(15) 2 7 ? 
Ga1 Ga6 Ga3 98.23(10) . 7 ? 
Ga5 Ga6 Ga3 103.08(8) . 7 ? 
Ga5 Ga6 Ga3 159.80(10) 2 7 ? 
Ni1 Ga6 Ga2 58.64(7) 3_665 16 ? 
Ni1 Ga6 Ga2 140.16(16) . 16 ? 
Ni1 Ga6 Ga2 58.32(7) 2 16 ? 
Ga1 Ga6 Ga2 97.99(10) . 16 ? 
Ga5 Ga6 Ga2 160.04(10) . 16 ? 
Ga5 Ga6 Ga2 103.32(8) 2 16 ? 
Ga3 Ga6 Ga2 96.88(10) 7 16 ? 
Ni1 Ga6 Ho1 72.72(8) 3_665 16 ? 
Ni1 Ga6 Ho1 153.20(15) . 16 ? 
Ni1 Ga6 Ho1 72.31(8) 2 16 ? 
Ga1 Ga6 Ho1 130.41(7) . 16 ? 
Ga5 Ga6 Ho1 100.20(11) . 16 ? 
Ga5 Ga6 Ho1 61.35(7) 2 16 ? 
Ga3 Ga6 Ho1 129.19(7) 7 16 ? 
Ga2 Ga6 Ho1 66.53(7) 16 16 ? 
Ni1 Ga6 Ho1 72.82(8) 3_665 7 ? 
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Ni1 Ga6 Ho1 72.42(8) . 7 ? 
Ni1 Ga6 Ho1 152.94(15) 2 7 ? 
Ga1 Ga6 Ho1 130.45(7) . 7 ? 
Ga5 Ga6 Ho1 61.21(7) . 7 ? 
Ga5 Ga6 Ho1 99.95(11) 2 7 ? 
Ga3 Ga6 Ho1 66.42(7) 7 7 ? 
Ga2 Ga6 Ho1 129.40(7) 16 7 ? 
Ho1 Ga6 Ho1 87.25(9) 16 7 ? 
  
_diffrn_measured_fraction_theta_max    0.990 
_diffrn_reflns_theta_full              29.93 
_diffrn_measured_fraction_theta_full   0.990 
_refine_diff_density_max    7.668 
_refine_diff_density_min   -6.035 
_refine_diff_density_rms    1.038 
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A2.5  ErNi3Ga9 

data_erni3ga9 
  
_audit_creation_method            SHELXL-97 
_chemical_name_systematic 
; 
 ? 
; 
_chemical_name_common             ? 
_chemical_melting_point           ? 
_chemical_formula_moiety          ? 
_chemical_formula_sum 
 'Er Ga9 Ni3' 
_chemical_formula_weight          970.87 
  
loop_ 
 _atom_type_symbol 
 _atom_type_description 
 _atom_type_scat_dispersion_real 
 _atom_type_scat_dispersion_imag 
 _atom_type_scat_source 
 'Ni'  'Ni'   0.3393   1.1124 
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4' 
 'Ga'  'Ga'   0.2307   1.6083 
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4' 
 'Er'  'Er'  -0.2586   4.9576 
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4' 
  
_symmetry_cell_setting            ? 
_symmetry_space_group_name_H-M    ? 
  
loop_ 
 _symmetry_equiv_pos_as_xyz 
 'x, y, z' 
 '-y, x-y, z' 
 '-x+y, -x, z' 
 'x-y, -y, -z' 
 '-x, -x+y, -z' 
 'y, x, -z' 
 'x+2/3, y+1/3, z+1/3' 
 '-y+2/3, x-y+1/3, z+1/3' 
 '-x+y+2/3, -x+1/3, z+1/3' 
 'x-y+2/3, -y+1/3, -z+1/3' 
 '-x+2/3, -x+y+1/3, -z+1/3' 
 'y+2/3, x+1/3, -z+1/3' 
 'x+1/3, y+2/3, z+2/3' 
 '-y+1/3, x-y+2/3, z+2/3' 
 '-x+y+1/3, -x+2/3, z+2/3' 
 'x-y+1/3, -y+2/3, -z+2/3' 
 '-x+1/3, -x+y+2/3, -z+2/3' 
 'y+1/3, x+2/3, -z+2/3' 
  
_cell_length_a                    7.237(5) 
_cell_length_b                    7.237(5) 
_cell_length_c                    27.422(2) 
_cell_angle_alpha                 90.00 
_cell_angle_beta                  90.00 
_cell_angle_gamma                 120.00 
_cell_volume                      1243.8(12) 
_cell_formula_units_Z             6 
_cell_measurement_temperature     298(2) 
_cell_measurement_reflns_used     ? 
_cell_measurement_theta_min       ? 
_cell_measurement_theta_max       ? 
  
_exptl_crystal_description        ? 
_exptl_crystal_colour             ? 

_exptl_crystal_size_max           0.05 
_exptl_crystal_size_mid           0.03 
_exptl_crystal_size_min           0.03 
_exptl_crystal_density_meas       ? 
_exptl_crystal_density_diffrn     7.777 
_exptl_crystal_density_method     'not 
measured' 
_exptl_crystal_F_000              2586 
_exptl_absorpt_coefficient_mu     45.254 
_exptl_absorpt_correction_type    ? 
_exptl_absorpt_correction_T_min   0.2106 
_exptl_absorpt_correction_T_max   0.3975 
_exptl_absorpt_process_details    ? 
  
_exptl_special_details 
; 
 ? 
; 
  
_diffrn_ambient_temperature       298(2) 
_diffrn_radiation_wavelength      0.71073 
_diffrn_radiation_type            MoK\a 
_diffrn_radiation_source          'fine-
focus sealed tube' 
_diffrn_radiation_monochromator   graphite 
_diffrn_measurement_device_type   ? 
_diffrn_measurement_method        ? 
_diffrn_detector_area_resol_mean  ? 
_diffrn_standards_number          ? 
_diffrn_standards_interval_count  ? 
_diffrn_standards_interval_time   ? 
_diffrn_standards_decay_%         ? 
_diffrn_reflns_number             1200 
_diffrn_reflns_av_R_equivalents   0.0920 
_diffrn_reflns_av_sigmaI/netI     0.0912 
_diffrn_reflns_limit_h_min        -10 
_diffrn_reflns_limit_h_max        7 
_diffrn_reflns_limit_k_min        -8 
_diffrn_reflns_limit_k_max        10 
_diffrn_reflns_limit_l_min        -38 
_diffrn_reflns_limit_l_max        26 
_diffrn_reflns_theta_min          3.57 
_diffrn_reflns_theta_max          30.17 
_reflns_number_total              656 
_reflns_number_gt                 595 
_reflns_threshold_expression      >2sigma(I) 
  
_computing_data_collection        ? 
_computing_cell_refinement        ? 
_computing_data_reduction         ? 
_computing_structure_solution     ? 
_computing_structure_refinement   'SHELXL-97 
(Sheldrick, 1997)' 
_computing_molecular_graphics     ? 
_computing_publication_material   ? 
  
_refine_special_details 
; 
 Refinement of F^2^ against ALL reflections.  
The weighted R-factor wR and 
 goodness of fit S are based on F^2^, 
conventional R-factors R are based 
 on F, with F set to zero for negative F^2^. 
The threshold expression of 
 F^2^ > 2sigma(F^2^) is used only for 
calculating R-factors(gt) etc. and is 
 not relevant to the choice of reflections 
for refinement.  R-factors based 
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 on F^2^ are statistically about twice as 
large as those based on F, and R- 
 factors based on ALL data will be even 
larger. 
; 
  
_refine_ls_structure_factor_coef  Fsqd 
_refine_ls_matrix_type            full 
_refine_ls_weighting_scheme       calc 
_refine_ls_weighting_details 
 'calc 
w=1/[\s^2^(Fo^2^)+(0.1624P)^2^+12.9839P] 
where P=(Fo^2^+2Fc^2^)/3' 
_atom_sites_solution_primary      direct 
_atom_sites_solution_secondary    difmap 
_atom_sites_solution_hydrogens    geom 
_refine_ls_hydrogen_treatment     mixed 
_refine_ls_extinction_method      SHELXL 
_refine_ls_extinction_coef        0.0087(11) 
_refine_ls_extinction_expression 
 'Fc^*^=kFc[1+0.001xFc^2^\l^3^/sin(2\q)]^-
1/4^' 
_refine_ls_abs_structure_details 
 'Flack H D (1983), Acta Cryst. A39, 876-
881' 
_refine_ls_abs_structure_Flack    -0.15(19) 
_refine_ls_number_reflns          656 
_refine_ls_number_parameters      45 
_refine_ls_number_restraints      0 
_refine_ls_R_factor_all           0.0884 
_refine_ls_R_factor_gt            0.0849 
_refine_ls_wR_factor_ref          0.2266 
_refine_ls_wR_factor_gt           0.2197 
_refine_ls_goodness_of_fit_ref    1.085 
_refine_ls_restrained_S_all       1.085 
_refine_ls_shift/su_max           0.000 
_refine_ls_shift/su_mean          0.000 
  
loop_ 
 _atom_site_label 
 _atom_site_type_symbol 
 _atom_site_fract_x 
 _atom_site_fract_y 
 _atom_site_fract_z 
 _atom_site_U_iso_or_equiv 
 _atom_site_adp_type 
 _atom_site_occupancy 
 _atom_site_symmetry_multiplicity 
 _atom_site_calc_flag 
 _atom_site_refinement_flags 
 _atom_site_disorder_assembly 
 _atom_site_disorder_group 
Er1 Er 0.0000 0.0000 0.16693(3) 0.0129(6) 
Uani 0.88 3 d SP . . 
Er2 Er 0.0000 0.0000 0.5000 0.0129(6) Uani 
0.25 6 d SP . . 
Ga5 Ga 0.2065(5) 0.0000 0.5000 0.0156(8) 
Uani 0.76 2 d SP . . 
Ga7 Ga 0.188(3) 0.002(2) 0.1667(3) 0.0156(8) 
Uani 0.12 1 d P . . 
Ga1 Ga 0.0000 0.0000 0.38434(18) 0.0175(9) 
Uani 1 3 d S . . 
Ga2 Ga 0.0000 0.0000 0.28359(18) 0.0170(9) 
Uani 1 3 d S . . 
Ga3 Ga 0.0000 0.0000 0.05016(18) 0.0170(9) 
Uani 1 3 d S . . 
Ga4 Ga 0.3335(3) 0.0000 0.0000 0.0178(10) 
Uani 1 2 d S . . 
Ni1 Ni 0.3331(3) 0.0046(3) 0.08472(16) 
0.0136(9) Uani 1 1 d . . . 
Ga6 Ga 0.3337(3) 0.3361(3) 0.10063(19) 
0.0159(8) Uani 1 1 d . . . 

  
loop_ 
 _atom_site_aniso_label 
 _atom_site_aniso_U_11 
 _atom_site_aniso_U_22 
 _atom_site_aniso_U_33 
 _atom_site_aniso_U_23 
 _atom_site_aniso_U_13 
 _atom_site_aniso_U_12 
Er1 0.0172(7) 0.0172(7) 0.0044(8) 0.000 
0.000 0.0086(3) 
Er2 0.0172(7) 0.0172(7) 0.0044(8) 0.000 
0.000 0.0086(3) 
Ga5 0.0200(14) 0.0234(19) 0.0045(12) -
0.0016(13) -0.0008(7) 0.0117(9) 
Ga7 0.0200(14) 0.0234(19) 0.0045(12) -
0.0016(13) -0.0008(7) 0.0117(9) 
Ga1 0.0211(13) 0.0211(13) 0.010(2) 0.000 
0.000 0.0105(7) 
Ga2 0.0211(13) 0.0211(13) 0.009(2) 0.000 
0.000 0.0106(7) 
Ga3 0.0210(13) 0.0210(13) 0.009(2) 0.000 
0.000 0.0105(7) 
Ga4 0.0238(15) 0.0247(16) 0.005(2) 0.0000(6) 
0.0000(3) 0.0124(8) 
Ni1 0.0179(15) 0.0182(15) 0.0044(18) 
0.0004(5) -0.0005(6) 0.0088(9) 
Ga6 0.0182(14) 0.0180(14) 0.0114(15) -
0.0013(6) -0.0008(6) 0.0090(9) 
  
_geom_special_details 
; 
 All esds (except the esd in the dihedral 
angle between two l.s. planes) 
 are estimated using the full covariance 
matrix.  The cell esds are taken 
 into account individually in the estimation 
of esds in distances, angles 
 and torsion angles; correlations between 
esds in cell parameters are only 
 used when they are defined by crystal 
symmetry.  An approximate (isotropic) 
 treatment of cell esds is used for 
estimating esds involving l.s. planes. 
; 
  
loop_ 
 _geom_bond_atom_site_label_1 
 _geom_bond_atom_site_label_2 
 _geom_bond_distance 
 _geom_bond_site_symmetry_2 
 _geom_bond_publ_flag 
Er1 Ga7 1.35(2) 3 ? 
Er1 Ga7 1.35(2) 2 ? 
Er1 Ga7 1.35(2) . ? 
Er1 Ga5 2.979(3) 15_554 ? 
Er1 Ga5 2.979(3) 13_444 ? 
Er1 Ga5 2.979(3) 14_544 ? 
Er1 Ga6 3.018(4) 12_445 ? 
Er1 Ga6 3.018(4) 11 ? 
Er1 Ga6 3.018(4) 10_455 ? 
Er1 Ga6 3.030(4) 2 ? 
Er1 Ga6 3.030(4) 3 ? 
Er1 Ga6 3.030(4) . ? 
Er2 Ga5 1.494(4) 3 ? 
Er2 Ga5 1.494(4) 2 ? 
Er2 Ga5 1.494(4) . ? 
Er2 Ga6 3.001(4) 7_445 ? 
Er2 Ga6 3.001(4) 18_445 ? 
Er2 Ga6 3.001(4) 16 ? 
Er2 Ga6 3.001(4) 8 ? 
Er2 Ga6 3.001(4) 9_455 ? 
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Er2 Ga6 3.001(4) 17_545 ? 
Er2 Ga7 3.09(2) 17 ? 
Er2 Ga7 3.09(2) 9 ? 
Er2 Ga7 3.09(2) 8_445 ? 
Ga5 Ga7 1.72(2) 9 ? 
Ga5 Ga7 1.72(2) 18_545 ? 
Ga5 Ni1 2.440(4) 9 ? 
Ga5 Ni1 2.441(4) 18_545 ? 
Ga5 Ga5 2.589(6) 3 ? 
Ga5 Ga5 2.589(6) 2 ? 
Ga5 Ga6 2.767(4) 16 ? 
Ga5 Ga6 2.767(4) 7_445 ? 
Ga5 Ga6 2.769(4) 17_545 ? 
Ga5 Ga6 2.769(4) 8 ? 
Ga5 Er1 2.979(3) 7 ? 
Ga7 Ga5 1.72(2) 14_544 ? 
Ga7 Ga7 1.82(4) 11 ? 
Ga7 Ga7 2.34(4) 3 ? 
Ga7 Ga7 2.34(4) 2 ? 
Ga7 Ni1 2.478(13) 11 ? 
Ga7 Ni1 2.479(12) . ? 
Ga7 Ga6 2.769(13) 11 ? 
Ga7 Ga6 2.772(14) . ? 
Ga7 Ga6 2.776(14) 12_445 ? 
Ga7 Ga6 2.781(13) 3 ? 
Ga7 Er1 3.074(19) 10 ? 
Ga1 Ni1 2.615(4) 9 ? 
Ga1 Ni1 2.615(4) 8_445 ? 
Ga1 Ni1 2.615(4) 7_455 ? 
Ga1 Ga6 2.753(4) 7_445 ? 
Ga1 Ga6 2.753(4) 8 ? 
Ga1 Ga6 2.753(4) 9_455 ? 
Ga1 Ga2 2.763(10) . ? 
Ga1 Ga4 2.788(3) 9 ? 
Ga1 Ga4 2.788(3) 8_445 ? 
Ga1 Ga4 2.788(3) 7_455 ? 
Ga2 Ni1 2.581(4) 11 ? 
Ga2 Ni1 2.581(4) 12_445 ? 
Ga2 Ni1 2.581(4) 10_455 ? 
Ga2 Ga4 2.771(3) 9 ? 
Ga2 Ga4 2.771(3) 8_445 ? 
Ga2 Ga4 2.771(3) 7_455 ? 
Ga2 Ga6 2.793(4) 12_445 ? 
Ga2 Ga6 2.793(4) 11 ? 
Ga2 Ga6 2.793(4) 10_455 ? 
Ga3 Ni1 2.575(4) . ? 
Ga3 Ni1 2.575(4) 2 ? 
Ga3 Ni1 2.575(4) 3 ? 
Ga3 Ga3 2.751(10) 4 ? 
Ga3 Ga4 2.778(3) 3 ? 
Ga3 Ga4 2.778(3) 2 ? 
Ga3 Ga4 2.778(3) . ? 
Ga3 Ga6 2.791(4) . ? 
Ga3 Ga6 2.791(4) 2 ? 
Ga3 Ga6 2.791(4) 3 ? 
Ga4 Ni1 2.323(4) 4 ? 
Ga4 Ni1 2.323(4) . ? 
Ga4 Ga2 2.771(3) 10 ? 
Ga4 Ga2 2.771(3) 13_544 ? 
Ga4 Ga3 2.778(3) 4 ? 
Ga4 Ga1 2.788(3) 10 ? 
Ga4 Ga1 2.788(3) 13_544 ? 
Ni1 Ga6 2.436(3) . ? 
Ni1 Ga5 2.441(4) 14_544 ? 
Ni1 Ga6 2.459(3) 2_655 ? 
Ni1 Ga6 2.460(3) 3 ? 
Ni1 Ga7 2.478(13) 11 ? 
Ni1 Ga2 2.581(4) 10 ? 
Ni1 Ga1 2.615(4) 13_544 ? 
Ni1 Er1 3.280(4) 10 ? 
Ga6 Ni1 2.459(3) 3_665 ? 
Ga6 Ni1 2.460(3) 2 ? 

Ga6 Ga1 2.753(4) 13_554 ? 
Ga6 Ga5 2.767(4) 13_554 ? 
Ga6 Ga7 2.769(13) 11 ? 
Ga6 Ga5 2.769(4) 15_554 ? 
Ga6 Ga7 2.776(14) 12 ? 
Ga6 Ga7 2.781(13) 2 ? 
Ga6 Ga2 2.793(4) 10 ? 
  
loop_ 
 _geom_angle_atom_site_label_1 
 _geom_angle_atom_site_label_2 
 _geom_angle_atom_site_label_3 
 _geom_angle 
 _geom_angle_site_symmetry_1 
 _geom_angle_site_symmetry_3 
 _geom_angle_publ_flag 
Ga7 Er1 Ga7 119.998(9) 3 2 ? 
Ga7 Er1 Ga7 119.998(7) 3 . ? 
Ga7 Er1 Ga7 119.998(9) 2 . ? 
Ga7 Er1 Ga5 136.1(6) 3 15_554 ? 
Ga7 Er1 Ga5 16.1(6) 2 15_554 ? 
Ga7 Er1 Ga5 103.9(6) . 15_554 ? 
Ga7 Er1 Ga5 16.1(6) 3 13_444 ? 
Ga7 Er1 Ga5 103.9(6) 2 13_444 ? 
Ga7 Er1 Ga5 136.1(6) . 13_444 ? 
Ga5 Er1 Ga5 120.0 15_554 13_444 ? 
Ga7 Er1 Ga5 103.9(6) 3 14_544 ? 
Ga7 Er1 Ga5 136.1(6) 2 14_544 ? 
Ga7 Er1 Ga5 16.1(6) . 14_544 ? 
Ga5 Er1 Ga5 119.999(1) 15_554 14_544 ? 
Ga5 Er1 Ga5 120.0 13_444 14_544 ? 
Ga7 Er1 Ga6 66.4(5) 3 12_445 ? 
Ga7 Er1 Ga6 143.6(4) 2 12_445 ? 
Ga7 Er1 Ga6 66.7(6) . 12_445 ? 
Ga5 Er1 Ga6 140.59(8) 15_554 12_445 ? 
Ga5 Er1 Ga6 78.81(5) 13_444 12_445 ? 
Ga5 Er1 Ga6 54.96(6) 14_544 12_445 ? 
Ga7 Er1 Ga6 143.6(4) 3 11 ? 
Ga7 Er1 Ga6 66.7(6) 2 11 ? 
Ga7 Er1 Ga6 66.4(5) . 11 ? 
Ga5 Er1 Ga6 54.96(6) 15_554 11 ? 
Ga5 Er1 Ga6 140.59(8) 13_444 11 ? 
Ga5 Er1 Ga6 78.81(5) 14_544 11 ? 
Ga6 Er1 Ga6 87.96(12) 12_445 11 ? 
Ga7 Er1 Ga6 66.7(6) 3 10_455 ? 
Ga7 Er1 Ga6 66.4(5) 2 10_455 ? 
Ga7 Er1 Ga6 143.6(4) . 10_455 ? 
Ga5 Er1 Ga6 78.81(5) 15_554 10_455 ? 
Ga5 Er1 Ga6 54.96(6) 13_444 10_455 ? 
Ga5 Er1 Ga6 140.59(8) 14_544 10_455 ? 
Ga6 Er1 Ga6 87.96(12) 12_445 10_455 ? 
Ga6 Er1 Ga6 87.95(12) 11 10_455 ? 
Ga7 Er1 Ga6 66.5(5) 3 2 ? 
Ga7 Er1 Ga6 66.1(6) 2 2 ? 
Ga7 Er1 Ga6 142.9(4) . 2 ? 
Ga5 Er1 Ga6 78.63(5) 15_554 2 ? 
Ga5 Er1 Ga6 54.88(6) 13_444 2 ? 
Ga5 Er1 Ga6 140.18(8) 14_544 2 ? 
Ga6 Er1 Ga6 132.83(6) 12_445 2 ? 
Ga6 Er1 Ga6 132.75(6) 11 2 ? 
Ga6 Er1 Ga6 73.57(16) 10_455 2 ? 
Ga7 Er1 Ga6 66.1(6) 3 3 ? 
Ga7 Er1 Ga6 142.9(4) 2 3 ? 
Ga7 Er1 Ga6 66.5(5) . 3 ? 
Ga5 Er1 Ga6 140.18(8) 15_554 3 ? 
Ga5 Er1 Ga6 78.63(5) 13_444 3 ? 
Ga5 Er1 Ga6 54.88(6) 14_544 3 ? 
Ga6 Er1 Ga6 73.57(16) 12_445 3 ? 
Ga6 Er1 Ga6 132.83(6) 11 3 ? 
Ga6 Er1 Ga6 132.75(6) 10_455 3 ? 
Ga6 Er1 Ga6 87.70(12) 2 3 ? 
Ga7 Er1 Ga6 142.9(4) 3 . ? 
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Ga7 Er1 Ga6 66.5(5) 2 . ? 
Ga7 Er1 Ga6 66.1(6) . . ? 
Ga5 Er1 Ga6 54.88(6) 15_554 . ? 
Ga5 Er1 Ga6 140.18(8) 13_444 . ? 
Ga5 Er1 Ga6 78.63(5) 14_544 . ? 
Ga6 Er1 Ga6 132.75(6) 12_445 . ? 
Ga6 Er1 Ga6 73.57(16) 11 . ? 
Ga6 Er1 Ga6 132.83(6) 10_455 . ? 
Ga6 Er1 Ga6 87.70(12) 2 . ? 
Ga6 Er1 Ga6 87.70(12) 3 . ? 
Ga5 Er2 Ga5 120.000(2) 3 2 ? 
Ga5 Er2 Ga5 120.000(2) 3 . ? 
Ga5 Er2 Ga5 120.000(5) 2 . ? 
Ga5 Er2 Ga6 66.54(5) 3 7_445 ? 
Ga5 Er2 Ga6 142.89(8) 2 7_445 ? 
Ga5 Er2 Ga6 66.46(4) . 7_445 ? 
Ga5 Er2 Ga6 66.54(5) 3 18_445 ? 
Ga5 Er2 Ga6 66.46(4) 2 18_445 ? 
Ga5 Er2 Ga6 142.89(8) . 18_445 ? 
Ga6 Er2 Ga6 133.08(9) 7_445 18_445 ? 
Ga5 Er2 Ga6 142.89(8) 3 16 ? 
Ga5 Er2 Ga6 66.54(5) 2 16 ? 
Ga5 Er2 Ga6 66.46(4) . 16 ? 
Ga6 Er2 Ga6 132.92(9) 7_445 16 ? 
Ga6 Er2 Ga6 87.36(12) 18_445 16 ? 
Ga5 Er2 Ga6 142.89(8) 3 8 ? 
Ga5 Er2 Ga6 66.46(4) 2 8 ? 
Ga5 Er2 Ga6 66.54(5) . 8 ? 
Ga6 Er2 Ga6 87.36(12) 7_445 8 ? 
Ga6 Er2 Ga6 132.92(9) 18_445 8 ? 
Ga6 Er2 Ga6 74.22(17) 16 8 ? 
Ga5 Er2 Ga6 66.46(4) 3 9_455 ? 
Ga5 Er2 Ga6 66.54(5) 2 9_455 ? 
Ga5 Er2 Ga6 142.89(8) . 9_455 ? 
Ga6 Er2 Ga6 87.36(12) 7_445 9_455 ? 
Ga6 Er2 Ga6 74.22(17) 18_445 9_455 ? 
Ga6 Er2 Ga6 133.08(9) 16 9_455 ? 
Ga6 Er2 Ga6 87.36(12) 8 9_455 ? 
Ga5 Er2 Ga6 66.46(4) 3 17_545 ? 
Ga5 Er2 Ga6 142.89(8) 2 17_545 ? 
Ga5 Er2 Ga6 66.54(5) . 17_545 ? 
Ga6 Er2 Ga6 74.22(17) 7_445 17_545 ? 
Ga6 Er2 Ga6 87.36(12) 18_445 17_545 ? 
Ga6 Er2 Ga6 87.36(12) 16 17_545 ? 
Ga6 Er2 Ga6 133.08(9) 8 17_545 ? 
Ga6 Er2 Ga6 132.92(9) 9_455 17_545 ? 
Ga5 Er2 Ga7 137.2(3) 3 17 ? 
Ga5 Er2 Ga7 17.2(3) 2 17 ? 
Ga5 Er2 Ga7 102.8(3) . 17 ? 
Ga6 Er2 Ga7 139.6(2) 7_445 17 ? 
Ga6 Er2 Ga7 79.8(3) 18_445 17 ? 
Ga6 Er2 Ga7 54.3(3) 16 17 ? 
Ga6 Er2 Ga7 54.2(3) 8 17 ? 
Ga6 Er2 Ga7 79.8(3) 9_455 17 ? 
Ga6 Er2 Ga7 139.7(2) 17_545 17 ? 
Ga5 Er2 Ga7 137.2(3) 3 9 ? 
Ga5 Er2 Ga7 102.8(3) 2 9 ? 
Ga5 Er2 Ga7 17.2(3) . 9 ? 
Ga6 Er2 Ga7 79.8(3) 7_445 9 ? 
Ga6 Er2 Ga7 139.6(2) 18_445 9 ? 
Ga6 Er2 Ga7 54.2(3) 16 9 ? 
Ga6 Er2 Ga7 54.3(3) 8 9 ? 
Ga6 Er2 Ga7 139.7(2) 9_455 9 ? 
Ga6 Er2 Ga7 79.8(3) 17_545 9 ? 
Ga7 Er2 Ga7 85.7(7) 17 9 ? 
Ga5 Er2 Ga7 17.2(3) 3 8_445 ? 
Ga5 Er2 Ga7 137.2(4) 2 8_445 ? 
Ga5 Er2 Ga7 102.8(3) . 8_445 ? 
Ga6 Er2 Ga7 54.3(3) 7_445 8_445 ? 
Ga6 Er2 Ga7 79.8(3) 18_445 8_445 ? 
Ga6 Er2 Ga7 139.6(2) 16 8_445 ? 
Ga6 Er2 Ga7 139.7(2) 8 8_445 ? 

Ga6 Er2 Ga7 79.8(3) 9_455 8_445 ? 
Ga6 Er2 Ga7 54.2(3) 17_545 8_445 ? 
Ga7 Er2 Ga7 154.3(7) 17 8_445 ? 
Ga7 Er2 Ga7 120.001(3) 9 8_445 ? 
Er2 Ga5 Ga7 148.0(5) . 9 ? 
Er2 Ga5 Ga7 148.0(6) . 18_545 ? 
Ga7 Ga5 Ga7 63.9(11) 9 18_545 ? 
Er2 Ga5 Ni1 112.96(10) . 9 ? 
Ga7 Ga5 Ni1 70.7(3) 9 9 ? 
Ga7 Ga5 Ni1 70.7(3) 18_545 9 ? 
Er2 Ga5 Ni1 112.96(10) . 18_545 ? 
Ga7 Ga5 Ni1 70.7(3) 9 18_545 ? 
Ga7 Ga5 Ni1 70.7(3) 18_545 18_545 ? 
Ni1 Ga5 Ni1 134.1(2) 9 18_545 ? 
Er2 Ga5 Ga5 30.0 . 3 ? 
Ga7 Ga5 Ga5 178.0(5) 9 3 ? 
Ga7 Ga5 Ga5 118.0(5) 18_545 3 ? 
Ni1 Ga5 Ga5 109.76(9) 9 3 ? 
Ni1 Ga5 Ga5 109.73(9) 18_545 3 ? 
Er2 Ga5 Ga5 30.000(1) . 2 ? 
Ga7 Ga5 Ga5 118.0(5) 9 2 ? 
Ga7 Ga5 Ga5 178.0(5) 18_545 2 ? 
Ni1 Ga5 Ga5 109.73(9) 9 2 ? 
Ni1 Ga5 Ga5 109.76(9) 18_545 2 ? 
Ga5 Ga5 Ga5 60.0 3 2 ? 
Er2 Ga5 Ga6 83.86(8) . 16 ? 
Ga7 Ga5 Ga6 72.2(5) 9 16 ? 
Ga7 Ga5 Ga6 119.2(4) 18_545 16 ? 
Ni1 Ga5 Ga6 130.08(11) 9 16 ? 
Ni1 Ga5 Ga6 55.92(9) 18_545 16 ? 
Ga5 Ga5 Ga6 106.36(8) 3 16 ? 
Ga5 Ga5 Ga6 62.17(8) 2 16 ? 
Er2 Ga5 Ga6 83.86(8) . 7_445 ? 
Ga7 Ga5 Ga6 119.2(4) 9 7_445 ? 
Ga7 Ga5 Ga6 72.2(5) 18_545 7_445 ? 
Ni1 Ga5 Ga6 55.92(9) 9 7_445 ? 
Ni1 Ga5 Ga6 130.08(11) 18_545 7_445 ? 
Ga5 Ga5 Ga6 62.17(8) 3 7_445 ? 
Ga5 Ga5 Ga6 106.36(8) 2 7_445 ? 
Ga6 Ga5 Ga6 167.72(16) 16 7_445 ? 
Er2 Ga5 Ga6 83.79(8) . 17_545 ? 
Ga7 Ga5 Ga6 119.2(4) 9 17_545 ? 
Ga7 Ga5 Ga6 72.3(5) 18_545 17_545 ? 
Ni1 Ga5 Ga6 130.14(11) 9 17_545 ? 
Ni1 Ga5 Ga6 55.93(9) 18_545 17_545 ? 
Ga5 Ga5 Ga6 62.09(8) 3 17_545 ? 
Ga5 Ga5 Ga6 106.30(8) 2 17_545 ? 
Ga6 Ga5 Ga6 96.96(17) 16 17_545 ? 
Ga6 Ga5 Ga6 81.71(17) 7_445 17_545 ? 
Er2 Ga5 Ga6 83.79(8) . 8 ? 
Ga7 Ga5 Ga6 72.3(5) 9 8 ? 
Ga7 Ga5 Ga6 119.2(4) 18_545 8 ? 
Ni1 Ga5 Ga6 55.93(9) 9 8 ? 
Ni1 Ga5 Ga6 130.14(11) 18_545 8 ? 
Ga5 Ga5 Ga6 106.30(8) 3 8 ? 
Ga5 Ga5 Ga6 62.09(8) 2 8 ? 
Ga6 Ga5 Ga6 81.71(17) 16 8 ? 
Ga6 Ga5 Ga6 96.96(17) 7_445 8 ? 
Ga6 Ga5 Ga6 167.57(16) 17_545 8 ? 
Er2 Ga5 Er1 135.47(5) . 7 ? 
Ga7 Ga5 Er1 12.6(6) 9 7 ? 
Ga7 Ga5 Er1 76.5(5) 18_545 7 ? 
Ni1 Ga5 Er1 73.96(9) 9 7 ? 
Ni1 Ga5 Er1 73.74(9) 18_545 7 ? 
Ga5 Ga5 Er1 165.47(5) 3 7 ? 
Ga5 Ga5 Er1 105.47(5) 2 7 ? 
Ga6 Ga5 Er1 63.24(6) 16 7 ? 
Ga6 Ga5 Er1 127.07(10) 7_445 7 ? 
Ga6 Ga5 Er1 126.91(10) 17_545 7 ? 
Ga6 Ga5 Er1 63.49(6) 8 7 ? 
Er1 Ga7 Ga5 151.3(11) . 14_544 ? 
Er1 Ga7 Ga7 150.6(6) . 11 ? 
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Ga5 Ga7 Ga7 58.0(5) 14_544 11 ? 
Er1 Ga7 Ga7 30.001(4) . 3 ? 
Ga5 Ga7 Ga7 121.3(11) 14_544 3 ? 
Ga7 Ga7 Ga7 179.4(7) 11 3 ? 
Er1 Ga7 Ga7 30.001(4) . 2 ? 
Ga5 Ga7 Ga7 178.7(11) 14_544 2 ? 
Ga7 Ga7 Ga7 120.6(7) 11 2 ? 
Ga7 Ga7 Ga7 60.000(1) 3 2 ? 
Er1 Ga7 Ni1 114.7(6) . 11 ? 
Ga5 Ga7 Ni1 68.3(5) 14_544 11 ? 
Ga7 Ga7 Ni1 68.4(6) 11 11 ? 
Ga7 Ga7 Ni1 111.5(5) 3 11 ? 
Ga7 Ga7 Ni1 111.4(5) 2 11 ? 
Er1 Ga7 Ni1 115.2(7) . . ? 
Ga5 Ga7 Ni1 68.3(5) 14_544 . ? 
Ga7 Ga7 Ni1 68.4(6) 11 . ? 
Ga7 Ga7 Ni1 111.4(5) 3 . ? 
Ga7 Ga7 Ni1 111.3(5) 2 . ? 
Ni1 Ga7 Ni1 130.1(9) 11 . ? 
Er1 Ga7 Ga6 87.1(7) . 11 ? 
Ga5 Ga7 Ga6 113.9(7) 14_544 11 ? 
Ga7 Ga7 Ga6 70.9(5) 11 11 ? 
Ga7 Ga7 Ga6 109.6(6) 3 11 ? 
Ga7 Ga7 Ga6 65.2(7) 2 11 ? 
Ni1 Ga7 Ga6 55.0(2) 11 11 ? 
Ni1 Ga7 Ga6 127.7(6) . 11 ? 
Er1 Ga7 Ga6 87.5(7) . . ? 
Ga5 Ga7 Ga6 113.7(7) 14_544 . ? 
Ga7 Ga7 Ga6 70.7(5) 11 . ? 
Ga7 Ga7 Ga6 109.7(6) 3 . ? 
Ga7 Ga7 Ga6 65.3(7) 2 . ? 
Ni1 Ga7 Ga6 127.7(6) 11 . ? 
Ni1 Ga7 Ga6 55.0(2) . . ? 
Ga6 Ga7 Ga6 81.6(4) 11 . ? 
Er1 Ga7 Ga6 86.8(7) . 12_445 ? 
Ga5 Ga7 Ga6 71.6(5) 14_544 12_445 ? 
Ga7 Ga7 Ga6 114.7(6) 11 12_445 ? 
Ga7 Ga7 Ga6 64.9(7) 3 12_445 ? 
Ga7 Ga7 Ga6 109.4(6) 2 12_445 ? 
Ni1 Ga7 Ga6 55.5(2) 11 12_445 ? 
Ni1 Ga7 Ga6 127.9(7) . 12_445 ? 
Ga6 Ga7 Ga6 98.2(3) 11 12_445 ? 
Ga6 Ga7 Ga6 174.3(9) . 12_445 ? 
Er1 Ga7 Ga6 87.1(7) . 3 ? 
Ga5 Ga7 Ga6 71.5(5) 14_544 3 ? 
Ga7 Ga7 Ga6 114.6(6) 11 3 ? 
Ga7 Ga7 Ga6 64.9(7) 3 3 ? 
Ga7 Ga7 Ga6 109.4(6) 2 3 ? 
Ni1 Ga7 Ga6 127.9(7) 11 3 ? 
Ni1 Ga7 Ga6 55.4(2) . 3 ? 
Ga6 Ga7 Ga6 174.2(9) 11 3 ? 
Ga6 Ga7 Ga6 98.2(3) . 3 ? 
Ga6 Ga7 Ga6 81.3(4) 12_445 3 ? 
Er1 Ga7 Er1 138.2(9) . 10 ? 
Ga5 Ga7 Er1 70.5(6) 14_544 10 ? 
Ga7 Ga7 Er1 12.4(4) 11 10 ? 
Ga7 Ga7 Er1 168.2(9) 3 10 ? 
Ga7 Ga7 Er1 108.2(9) 2 10 ? 
Ni1 Ga7 Er1 71.7(5) 11 10 ? 
Ni1 Ga7 Er1 71.5(5) . 10 ? 
Ga6 Ga7 Er1 62.2(3) 11 10 ? 
Ga6 Ga7 Er1 61.9(3) . 10 ? 
Ga6 Ga7 Er1 123.1(6) 12_445 10 ? 
Ga6 Ga7 Er1 122.9(6) 3 10 ? 
Ni1 Ga1 Ni1 108.22(15) 9 8_445 ? 
Ni1 Ga1 Ni1 108.22(15) 9 7_455 ? 
Ni1 Ga1 Ni1 108.21(15) 8_445 7_455 ? 
Ni1 Ga1 Ga6 54.44(8) 9 7_445 ? 
Ni1 Ga1 Ga6 54.48(8) 8_445 7_445 ? 
Ni1 Ga1 Ga6 129.7(2) 7_455 7_445 ? 
Ni1 Ga1 Ga6 54.48(8) 9 8 ? 
Ni1 Ga1 Ga6 129.7(2) 8_445 8 ? 

Ni1 Ga1 Ga6 54.44(8) 7_455 8 ? 
Ga6 Ga1 Ga6 97.68(15) 7_445 8 ? 
Ni1 Ga1 Ga6 129.7(2) 9 9_455 ? 
Ni1 Ga1 Ga6 54.44(8) 8_445 9_455 ? 
Ni1 Ga1 Ga6 54.47(8) 7_455 9_455 ? 
Ga6 Ga1 Ga6 97.68(15) 7_445 9_455 ? 
Ga6 Ga1 Ga6 97.68(15) 8 9_455 ? 
Ni1 Ga1 Ga2 110.70(15) 9 . ? 
Ni1 Ga1 Ga2 110.70(15) 8_445 . ? 
Ni1 Ga1 Ga2 110.70(15) 7_455 . ? 
Ga6 Ga1 Ga2 119.62(12) 7_445 . ? 
Ga6 Ga1 Ga2 119.62(12) 8 . ? 
Ga6 Ga1 Ga2 119.62(12) 9_455 . ? 
Ni1 Ga1 Ga4 50.81(10) 9 9 ? 
Ni1 Ga1 Ga4 125.53(8) 8_445 9 ? 
Ni1 Ga1 Ga4 125.64(8) 7_455 9 ? 
Ga6 Ga1 Ga4 82.59(7) 7_445 9 ? 
Ga6 Ga1 Ga4 82.70(8) 8 9 ? 
Ga6 Ga1 Ga4 179.50(19) 9_455 9 ? 
Ga2 Ga1 Ga4 59.89(9) . 9 ? 
Ni1 Ga1 Ga4 125.64(8) 9 8_445 ? 
Ni1 Ga1 Ga4 50.81(10) 8_445 8_445 ? 
Ni1 Ga1 Ga4 125.53(8) 7_455 8_445 ? 
Ga6 Ga1 Ga4 82.70(8) 7_445 8_445 ? 
Ga6 Ga1 Ga4 179.50(19) 8 8_445 ? 
Ga6 Ga1 Ga4 82.59(7) 9_455 8_445 ? 
Ga2 Ga1 Ga4 59.89(9) . 8_445 ? 
Ga4 Ga1 Ga4 97.03(12) 9 8_445 ? 
Ni1 Ga1 Ga4 125.53(8) 9 7_455 ? 
Ni1 Ga1 Ga4 125.64(8) 8_445 7_455 ? 
Ni1 Ga1 Ga4 50.81(10) 7_455 7_455 ? 
Ga6 Ga1 Ga4 179.50(19) 7_445 7_455 ? 
Ga6 Ga1 Ga4 82.59(7) 8 7_455 ? 
Ga6 Ga1 Ga4 82.70(8) 9_455 7_455 ? 
Ga2 Ga1 Ga4 59.89(9) . 7_455 ? 
Ga4 Ga1 Ga4 97.03(12) 9 7_455 ? 
Ga4 Ga1 Ga4 97.03(12) 8_445 7_455 ? 
Ni1 Ga1 Er2 69.30(15) 9 . ? 
Ni1 Ga1 Er2 69.30(15) 8_445 . ? 
Ni1 Ga1 Er2 69.30(15) 7_455 . ? 
Ga6 Ga1 Er2 60.38(12) 7_445 . ? 
Ga6 Ga1 Er2 60.38(12) 8 . ? 
Ga6 Ga1 Er2 60.38(12) 9_455 . ? 
Ga2 Ga1 Er2 180.0 . . ? 
Ga4 Ga1 Er2 120.11(9) 9 . ? 
Ga4 Ga1 Er2 120.11(9) 8_445 . ? 
Ga4 Ga1 Er2 120.11(9) 7_455 . ? 
Ni1 Ga2 Ni1 107.04(16) 11 12_445 ? 
Ni1 Ga2 Ni1 107.04(16) 11 10_455 ? 
Ni1 Ga2 Ni1 107.03(16) 12_445 10_455 ? 
Ni1 Ga2 Ga1 111.81(15) 11 . ? 
Ni1 Ga2 Ga1 111.81(15) 12_445 . ? 
Ni1 Ga2 Ga1 111.81(15) 10_455 . ? 
Ni1 Ga2 Ga4 51.31(10) 11 9 ? 
Ni1 Ga2 Ga4 125.29(7) 12_445 9 ? 
Ni1 Ga2 Ga4 126.60(8) 10_455 9 ? 
Ga1 Ga2 Ga4 60.50(9) . 9 ? 
Ni1 Ga2 Ga4 126.60(8) 11 8_445 ? 
Ni1 Ga2 Ga4 51.31(10) 12_445 8_445 ? 
Ni1 Ga2 Ga4 125.29(7) 10_455 8_445 ? 
Ga1 Ga2 Ga4 60.51(9) . 8_445 ? 
Ga4 Ga2 Ga4 97.84(12) 9 8_445 ? 
Ni1 Ga2 Ga4 125.29(7) 11 7_455 ? 
Ni1 Ga2 Ga4 126.59(8) 12_445 7_455 ? 
Ni1 Ga2 Ga4 51.31(10) 10_455 7_455 ? 
Ga1 Ga2 Ga4 60.51(9) . 7_455 ? 
Ga4 Ga2 Ga4 97.84(12) 9 7_455 ? 
Ga4 Ga2 Ga4 97.84(12) 8_445 7_455 ? 
Ni1 Ga2 Ga6 54.27(8) 11 12_445 ? 
Ni1 Ga2 Ga6 53.74(8) 12_445 12_445 ? 
Ni1 Ga2 Ga6 128.2(2) 10_455 12_445 ? 
Ga1 Ga2 Ga6 119.97(12) . 12_445 ? 
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Ga4 Ga2 Ga6 82.17(8) 9 12_445 ? 
Ga4 Ga2 Ga6 82.76(8) 8_445 12_445 ? 
Ga4 Ga2 Ga6 179.39(16) 7_455 12_445 ? 
Ni1 Ga2 Ga6 53.74(8) 11 11 ? 
Ni1 Ga2 Ga6 128.2(2) 12_445 11 ? 
Ni1 Ga2 Ga6 54.27(8) 10_455 11 ? 
Ga1 Ga2 Ga6 119.97(12) . 11 ? 
Ga4 Ga2 Ga6 82.76(8) 9 11 ? 
Ga4 Ga2 Ga6 179.39(16) 8_445 11 ? 
Ga4 Ga2 Ga6 82.17(8) 7_455 11 ? 
Ga6 Ga2 Ga6 97.23(16) 12_445 11 ? 
Ni1 Ga2 Ga6 128.2(2) 11 10_455 ? 
Ni1 Ga2 Ga6 54.27(8) 12_445 10_455 ? 
Ni1 Ga2 Ga6 53.74(8) 10_455 10_455 ? 
Ga1 Ga2 Ga6 119.97(12) . 10_455 ? 
Ga4 Ga2 Ga6 179.39(16) 9 10_455 ? 
Ga4 Ga2 Ga6 82.17(8) 8_445 10_455 ? 
Ga4 Ga2 Ga6 82.76(8) 7_455 10_455 ? 
Ga6 Ga2 Ga6 97.23(16) 12_445 10_455 ? 
Ga6 Ga2 Ga6 97.22(16) 11 10_455 ? 
Ni1 Ga2 Er1 68.19(15) 11 . ? 
Ni1 Ga2 Er1 68.19(15) 12_445 . ? 
Ni1 Ga2 Er1 68.19(15) 10_455 . ? 
Ga1 Ga2 Er1 180.0 . . ? 
Ga4 Ga2 Er1 119.50(9) 9 . ? 
Ga4 Ga2 Er1 119.49(9) 8_445 . ? 
Ga4 Ga2 Er1 119.49(9) 7_455 . ? 
Ga6 Ga2 Er1 60.03(12) 12_445 . ? 
Ga6 Ga2 Er1 60.03(12) 11 . ? 
Ga6 Ga2 Er1 60.03(12) 10_455 . ? 
Ni1 Ga3 Ni1 107.27(16) . 2 ? 
Ni1 Ga3 Ni1 107.27(16) . 3 ? 
Ni1 Ga3 Ni1 107.27(16) 2 3 ? 
Ni1 Ga3 Ga3 111.59(15) . 4 ? 
Ni1 Ga3 Ga3 111.59(15) 2 4 ? 
Ni1 Ga3 Ga3 111.59(15) 3 4 ? 
Ni1 Ga3 Ga4 126.48(6) . 3 ? 
Ni1 Ga3 Ga4 125.28(6) 2 3 ? 
Ni1 Ga3 Ga4 51.28(10) 3 3 ? 
Ga3 Ga3 Ga4 60.32(9) 4 3 ? 
Ni1 Ga3 Ga4 125.28(6) . 2 ? 
Ni1 Ga3 Ga4 51.28(10) 2 2 ? 
Ni1 Ga3 Ga4 126.48(6) 3 2 ? 
Ga3 Ga3 Ga4 60.32(9) 4 2 ? 
Ga4 Ga3 Ga4 97.60(12) 3 2 ? 
Ni1 Ga3 Ga4 51.28(10) . . ? 
Ni1 Ga3 Ga4 126.48(6) 2 . ? 
Ni1 Ga3 Ga4 125.28(6) 3 . ? 
Ga3 Ga3 Ga4 60.32(9) 4 . ? 
Ga4 Ga3 Ga4 97.60(12) 3 . ? 
Ga4 Ga3 Ga4 97.60(12) 2 . ? 
Ni1 Ga3 Ga6 53.83(8) . . ? 
Ni1 Ga3 Ga6 54.40(8) 2 . ? 
Ni1 Ga3 Ga6 128.7(2) 3 . ? 
Ga3 Ga3 Ga6 119.72(12) 4 . ? 
Ga4 Ga3 Ga6 179.68(9) 3 . ? 
Ga4 Ga3 Ga6 82.19(7) 2 . ? 
Ga4 Ga3 Ga6 82.67(7) . . ? 
Ni1 Ga3 Ga6 128.7(2) . 2 ? 
Ni1 Ga3 Ga6 53.83(8) 2 2 ? 
Ni1 Ga3 Ga6 54.40(8) 3 2 ? 
Ga3 Ga3 Ga6 119.72(12) 4 2 ? 
Ga4 Ga3 Ga6 82.19(7) 3 2 ? 
Ga4 Ga3 Ga6 82.67(7) 2 2 ? 
Ga4 Ga3 Ga6 179.68(9) . 2 ? 
Ga6 Ga3 Ga6 97.54(16) . 2 ? 
Ni1 Ga3 Ga6 54.40(8) . 3 ? 
Ni1 Ga3 Ga6 128.7(2) 2 3 ? 
Ni1 Ga3 Ga6 53.83(8) 3 3 ? 
Ga3 Ga3 Ga6 119.72(12) 4 3 ? 
Ga4 Ga3 Ga6 82.67(7) 3 3 ? 
Ga4 Ga3 Ga6 179.68(9) 2 3 ? 

Ga4 Ga3 Ga6 82.19(7) . 3 ? 
Ga6 Ga3 Ga6 97.54(16) . 3 ? 
Ga6 Ga3 Ga6 97.54(16) 2 3 ? 
Ni1 Ga3 Er1 68.41(15) . . ? 
Ni1 Ga3 Er1 68.41(15) 2 . ? 
Ni1 Ga3 Er1 68.41(15) 3 . ? 
Ga3 Ga3 Er1 180.0 4 . ? 
Ga4 Ga3 Er1 119.68(9) 3 . ? 
Ga4 Ga3 Er1 119.68(9) 2 . ? 
Ga4 Ga3 Er1 119.68(9) . . ? 
Ga6 Ga3 Er1 60.28(12) . . ? 
Ga6 Ga3 Er1 60.28(12) 2 . ? 
Ga6 Ga3 Er1 60.28(12) 3 . ? 
Ni1 Ga4 Ni1 179.02(15) 4 . ? 
Ni1 Ga4 Ga2 120.36(11) 4 10 ? 
Ni1 Ga4 Ga2 60.13(10) . 10 ? 
Ni1 Ga4 Ga2 60.13(10) 4 13_544 ? 
Ni1 Ga4 Ga2 120.36(11) . 13_544 ? 
Ga2 Ga4 Ga2 128.45(10) 10 13_544 ? 
Ni1 Ga4 Ga3 59.84(11) 4 4 ? 
Ni1 Ga4 Ga3 119.19(13) . 4 ? 
Ga2 Ga4 Ga3 128.43(6) 10 4 ? 
Ga2 Ga4 Ga3 97.70(12) 13_544 4 ? 
Ni1 Ga4 Ga3 119.19(13) 4 . ? 
Ni1 Ga4 Ga3 59.84(11) . . ? 
Ga2 Ga4 Ga3 97.70(12) 10 . ? 
Ga2 Ga4 Ga3 128.43(6) 13_544 . ? 
Ga3 Ga4 Ga3 59.36(19) 4 . ? 
Ni1 Ga4 Ga1 60.75(10) 4 10 ? 
Ni1 Ga4 Ga1 119.73(11) . 10 ? 
Ga2 Ga4 Ga1 59.61(18) 10 10 ? 
Ga2 Ga4 Ga1 97.48(12) 13_544 10 ? 
Ga3 Ga4 Ga1 97.30(12) 4 10 ? 
Ga3 Ga4 Ga1 128.60(6) . 10 ? 
Ni1 Ga4 Ga1 119.73(11) 4 13_544 ? 
Ni1 Ga4 Ga1 60.75(10) . 13_544 ? 
Ga2 Ga4 Ga1 97.48(12) 10 13_544 ? 
Ga2 Ga4 Ga1 59.61(18) 13_544 13_544 ? 
Ga3 Ga4 Ga1 128.60(6) 4 13_544 ? 
Ga3 Ga4 Ga1 97.30(12) . 13_544 ? 
Ga1 Ga4 Ga1 128.79(10) 10 13_544 ? 
Ga4 Ni1 Ga6 101.18(15) . . ? 
Ga4 Ni1 Ga5 156.17(13) . 14_544 ? 
Ga6 Ni1 Ga5 102.65(19) . 14_544 ? 
Ga4 Ni1 Ga6 99.72(17) . 2_655 ? 
Ga6 Ni1 Ga6 117.80(15) . 2_655 ? 
Ga5 Ni1 Ga6 68.78(13) 14_544 2_655 ? 
Ga4 Ni1 Ga6 99.82(16) . 3 ? 
Ga6 Ni1 Ga6 118.04(15) . 3 ? 
Ga5 Ni1 Ga6 68.82(13) 14_544 3 ? 
Ga6 Ni1 Ga6 114.87(13) 2_655 3 ? 
Ga4 Ni1 Ga7 155.4(5) . 11 ? 
Ga6 Ni1 Ga7 68.6(4) . 11 ? 
Ga5 Ni1 Ga7 41.0(5) 14_544 11 ? 
Ga6 Ni1 Ga7 68.4(4) 2_655 11 ? 
Ga6 Ni1 Ga7 104.7(5) 3 11 ? 
Ga4 Ni1 Ga7 155.6(5) . . ? 
Ga6 Ni1 Ga7 68.7(4) . . ? 
Ga5 Ni1 Ga7 41.0(5) 14_544 . ? 
Ga6 Ni1 Ga7 104.7(5) 2_655 . ? 
Ga6 Ni1 Ga7 68.5(4) 3 . ? 
Ga7 Ni1 Ga7 43.2(9) 11 . ? 
Ga4 Ni1 Ga3 68.89(16) . . ? 
Ga6 Ni1 Ga3 67.62(9) . . ? 
Ga5 Ni1 Ga3 121.12(16) 14_544 . ? 
Ga6 Ni1 Ga3 168.5(3) 2_655 . ? 
Ga6 Ni1 Ga3 67.28(9) 3 . ? 
Ga7 Ni1 Ga3 122.6(4) 11 . ? 
Ga7 Ni1 Ga3 86.7(5) . . ? 
Ga4 Ni1 Ga2 68.56(15) . 10 ? 
Ga6 Ni1 Ga2 67.58(9) . 10 ? 
Ga5 Ni1 Ga2 121.25(16) 14_544 10 ? 
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Ga6 Ni1 Ga2 67.27(9) 2_655 10 ? 
Ga6 Ni1 Ga2 168.3(2) 3 10 ? 
Ga7 Ni1 Ga2 86.8(5) 11 10 ? 
Ga7 Ni1 Ga2 122.8(4) . 10 ? 
Ga3 Ni1 Ga2 108.26(17) . 10 ? 
Ga4 Ni1 Ga1 68.44(15) . 13_544 ? 
Ga6 Ni1 Ga1 169.6(3) . 13_544 ? 
Ga5 Ni1 Ga1 87.74(16) 14_544 13_544 ? 
Ga6 Ni1 Ga1 65.63(9) 2_655 13_544 ? 
Ga6 Ni1 Ga1 65.62(9) 3 13_544 ? 
Ga7 Ni1 Ga1 120.8(4) 11 13_544 ? 
Ga7 Ni1 Ga1 120.9(4) . 13_544 ? 
Ga3 Ni1 Ga1 107.22(16) . 13_544 ? 
Ga2 Ni1 Ga1 107.03(16) 10 13_544 ? 
Ga4 Ni1 Er1 133.42(10) . 10 ? 
Ga6 Ni1 Er1 61.66(11) . 10 ? 
Ga5 Ni1 Er1 60.68(10) 14_544 10 ? 
Ga6 Ni1 Er1 61.50(11) 2_655 10 ? 
Ga6 Ni1 Er1 126.69(18) 3 10 ? 
Ga7 Ni1 Er1 22.0(5) 11 10 ? 
Ga7 Ni1 Er1 62.7(4) . 10 ? 
Ga3 Ni1 Er1 127.26(12) . 10 ? 
Ga2 Ni1 Er1 64.87(12) 10 10 ? 
Ga1 Ni1 Er1 125.11(11) 13_544 10 ? 
Ga4 Ni1 Er1 133.75(11) . . ? 
Ga6 Ni1 Er1 61.81(11) . . ? 
Ga5 Ni1 Er1 60.54(11) 14_544 . ? 
Ga6 Ni1 Er1 126.48(18) 2_655 . ? 
Ga6 Ni1 Er1 61.64(11) 3 . ? 
Ga7 Ni1 Er1 62.6(4) 11 . ? 
Ga7 Ni1 Er1 21.8(5) . . ? 
Ga3 Ni1 Er1 64.87(13) . . ? 
Ga2 Ni1 Er1 127.38(11) 10 . ? 
Ga1 Ni1 Er1 125.17(11) 13_544 . ? 
Er1 Ni1 Er1 79.00(10) 10 . ? 
Ni1 Ga6 Ni1 115.99(14) . 3_665 ? 
Ni1 Ga6 Ni1 115.75(14) . 2 ? 
Ni1 Ga6 Ni1 118.97(15) 3_665 2 ? 
Ni1 Ga6 Ga1 140.1(2) . 13_554 ? 
Ni1 Ga6 Ga1 59.92(9) 3_665 13_554 ? 
Ni1 Ga6 Ga1 59.91(9) 2 13_554 ? 
Ni1 Ga6 Ga5 134.67(17) . 13_554 ? 
Ni1 Ga6 Ga5 55.30(11) 3_665 13_554 ? 
Ni1 Ga6 Ga5 103.64(12) 2 13_554 ? 
Ga1 Ga6 Ga5 78.86(10) 13_554 13_554 ? 
Ni1 Ga6 Ga7 56.4(3) . 11 ? 
Ni1 Ga6 Ga7 99.1(5) 3_665 11 ? 
Ni1 Ga6 Ga7 136.3(4) 2 11 ? 
Ga1 Ga6 Ga7 156.3(5) 13_554 11 ? 
Ga5 Ga6 Ga7 79.9(4) 13_554 11 ? 
Ni1 Ga6 Ga5 134.52(17) . 15_554 ? 
Ni1 Ga6 Ga5 103.65(13) 3_665 15_554 ? 
Ni1 Ga6 Ga5 55.26(11) 2 15_554 ? 
Ga1 Ga6 Ga5 78.82(10) 13_554 15_554 ? 
Ga5 Ga6 Ga5 55.75(15) 13_554 15_554 ? 
Ga7 Ga6 Ga5 97.6(3) 11 15_554 ? 
Ni1 Ga6 Ga7 56.4(3) . . ? 
Ni1 Ga6 Ga7 136.4(4) 3_665 . ? 
Ni1 Ga6 Ga7 98.9(5) 2 . ? 
Ga1 Ga6 Ga7 156.2(4) 13_554 . ? 
Ga5 Ga6 Ga7 97.5(3) 13_554 . ? 
Ga7 Ga6 Ga7 38.5(9) 11 . ? 
Ga5 Ga6 Ga7 79.8(4) 15_554 . ? 
Ni1 Ga6 Ga7 99.3(5) . 12 ? 
Ni1 Ga6 Ga7 56.1(3) 3_665 12 ? 
Ni1 Ga6 Ga7 138.3(4) 2 12 ? 
Ga1 Ga6 Ga7 106.5(4) 13_554 12 ? 
Ga5 Ga6 Ga7 36.2(5) 13_554 12 ? 

Ga7 Ga6 Ga7 49.9(9) 11 12 ? 
Ga5 Ga6 Ga7 84.3(4) 15_554 12 ? 
Ga7 Ga6 Ga7 81.62(13) . 12 ? 
Ni1 Ga6 Ga7 99.2(5) . 2 ? 
Ni1 Ga6 Ga7 138.3(4) 3_665 2 ? 
Ni1 Ga6 Ga7 56.0(3) 2 2 ? 
Ga1 Ga6 Ga7 106.4(4) 13_554 2 ? 
Ga5 Ga6 Ga7 84.3(4) 13_554 2 ? 
Ga7 Ga6 Ga7 81.59(13) 11 2 ? 
Ga5 Ga6 Ga7 36.2(5) 15_554 2 ? 
Ga7 Ga6 Ga7 49.8(8) . 2 ? 
Ga7 Ga6 Ga7 98.4(4) 12 2 ? 
Ni1 Ga6 Ga3 58.55(8) . . ? 
Ni1 Ga6 Ga3 140.0(2) 3_665 . ? 
Ni1 Ga6 Ga3 58.32(8) 2 . ? 
Ga1 Ga6 Ga3 97.81(16) 13_554 . ? 
Ga5 Ga6 Ga3 159.29(13) 13_554 . ? 
Ga7 Ga6 Ga3 105.7(4) 11 . ? 
Ga5 Ga6 Ga3 103.55(11) 15_554 . ? 
Ga7 Ga6 Ga3 77.2(3) . . ? 
Ga7 Ga6 Ga3 155.5(4) 12 . ? 
Ga7 Ga6 Ga3 77.0(3) 2 . ? 
Ni1 Ga6 Ga2 58.68(9) . 10 ? 
Ni1 Ga6 Ga2 58.46(9) 3_665 10 ? 
Ni1 Ga6 Ga2 139.8(2) 2 10 ? 
Ga1 Ga6 Ga2 97.76(16) 13_554 10 ? 
Ga5 Ga6 Ga2 103.82(11) 13_554 10 ? 
Ga7 Ga6 Ga2 77.4(3) 11 10 ? 
Ga5 Ga6 Ga2 159.56(13) 15_554 10 ? 
Ga7 Ga6 Ga2 105.9(4) . 10 ? 
Ga7 Ga6 Ga2 77.3(3) 12 10 ? 
Ga7 Ga6 Ga2 155.6(4) 2 10 ? 
Ga3 Ga6 Ga2 96.87(15) . 10 ? 
  
_diffrn_measured_fraction_theta_max    0.870 
_diffrn_reflns_theta_full              30.17 
_diffrn_measured_fraction_theta_full   0.870 
_refine_diff_density_max    8.534 
_refine_diff_density_min   -9.969 
_refine_diff_density_rms    1.431 
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A2.6  TmNi3Ga9 
 
data_tmni3ga9 
  
_audit_creation_method            SHELXL-97 
_chemical_name_systematic 
; 
 ? 
; 
_chemical_name_common             ? 
_chemical_melting_point           ? 
_chemical_formula_moiety          ? 
_chemical_formula_sum 
 'Ga9 Ni3 Tm' 
_chemical_formula_weight          972.54 
  
loop_ 
 _atom_type_symbol 
 _atom_type_description 
 _atom_type_scat_dispersion_real 
 _atom_type_scat_dispersion_imag 
 _atom_type_scat_source 
 'Ni'  'Ni'   0.3393   1.1124 
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4' 
 'Ga'  'Ga'   0.2307   1.6083 
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4' 
 'Tm'  'Tm'  -0.3139   5.2483 
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4' 
  
_symmetry_cell_setting            ? 
_symmetry_space_group_name_H-M    ? 
  
loop_ 
 _symmetry_equiv_pos_as_xyz 
 'x, y, z' 
 '-y, x-y, z' 
 '-x+y, -x, z' 
 'x-y, -y, -z' 
 '-x, -x+y, -z' 
 'y, x, -z' 
 'x+2/3, y+1/3, z+1/3' 
 '-y+2/3, x-y+1/3, z+1/3' 
 '-x+y+2/3, -x+1/3, z+1/3' 
 'x-y+2/3, -y+1/3, -z+1/3' 
 '-x+2/3, -x+y+1/3, -z+1/3' 
 'y+2/3, x+1/3, -z+1/3' 
 'x+1/3, y+2/3, z+2/3' 
 '-y+1/3, x-y+2/3, z+2/3' 
 '-x+y+1/3, -x+2/3, z+2/3' 
 'x-y+1/3, -y+2/3, -z+2/3' 
 '-x+1/3, -x+y+2/3, -z+2/3' 
 'y+1/3, x+2/3, -z+2/3' 
  
_cell_length_a                    7.2307(4) 
_cell_length_b                    7.2307(4) 
_cell_length_c                    27.399(2) 
_cell_angle_alpha                 90.00 
_cell_angle_beta                  90.00 
_cell_angle_gamma                 120.00 
_cell_volume                      
1240.60(14) 
_cell_formula_units_Z             6 
_cell_measurement_temperature     298(2) 
_cell_measurement_reflns_used     ? 
_cell_measurement_theta_min       ? 
_cell_measurement_theta_max       ? 
  
_exptl_crystal_description        ? 

_exptl_crystal_colour             ? 
_exptl_crystal_size_max           0.05 
_exptl_crystal_size_mid           0.03 
_exptl_crystal_size_min           0.03 
_exptl_crystal_density_meas       ? 
_exptl_crystal_density_diffrn     7.810 
_exptl_crystal_density_method     'not 
measured' 
_exptl_crystal_F_000              2592 
_exptl_absorpt_coefficient_mu     45.950 
_exptl_absorpt_correction_type    ? 
_exptl_absorpt_correction_T_min   0.2072 
_exptl_absorpt_correction_T_max   0.3929 
_exptl_absorpt_process_details    ? 
  
_exptl_special_details 
; 
 ? 
; 
  
_diffrn_ambient_temperature       298(2) 
_diffrn_radiation_wavelength      0.71073 
_diffrn_radiation_type            MoK\a 
_diffrn_radiation_source          'fine-
focus sealed tube' 
_diffrn_radiation_monochromator   graphite 
_diffrn_measurement_device_type   ? 
_diffrn_measurement_method        ? 
_diffrn_detector_area_resol_mean  ? 
_diffrn_standards_number          ? 
_diffrn_standards_interval_count  ? 
_diffrn_standards_interval_time   ? 
_diffrn_standards_decay_%         ? 
_diffrn_reflns_number             2086 
_diffrn_reflns_av_R_equivalents   0.0807 
_diffrn_reflns_av_sigmaI/netI     0.0691 
_diffrn_reflns_limit_h_min        -8 
_diffrn_reflns_limit_h_max        9 
_diffrn_reflns_limit_k_min        -10 
_diffrn_reflns_limit_k_max        8 
_diffrn_reflns_limit_l_min        -24 
_diffrn_reflns_limit_l_max        38 
_diffrn_reflns_theta_min          3.34 
_diffrn_reflns_theta_max          29.93 
_reflns_number_total              806 
_reflns_number_gt                 659 
_reflns_threshold_expression      >2sigma(I) 
  
_computing_data_collection        ? 
_computing_cell_refinement        ? 
_computing_data_reduction         ? 
_computing_structure_solution     ? 
_computing_structure_refinement   'SHELXL-97 
(Sheldrick, 1997)' 
_computing_molecular_graphics     ? 
_computing_publication_material   ? 
  
_refine_special_details 
; 
 Refinement of F^2^ against ALL reflections.  
The weighted R-factor wR and 
 goodness of fit S are based on F^2^, 
conventional R-factors R are based 
 on F, with F set to zero for negative F^2^. 
The threshold expression of 
 F^2^ > 2sigma(F^2^) is used only for 
calculating R-factors(gt) etc. and is 
 not relevant to the choice of reflections 
for refinement.  R-factors based 
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 on F^2^ are statistically about twice as 
large as those based on F, and R- 
 factors based on ALL data will be even 
larger. 
; 
  
_refine_ls_structure_factor_coef  Fsqd 
_refine_ls_matrix_type            full 
_refine_ls_weighting_scheme       calc 
_refine_ls_weighting_details 
 'calc 
w=1/[\s^2^(Fo^2^)+(0.0631P)^2^+0.0000P] 
where P=(Fo^2^+2Fc^2^)/3' 
_atom_sites_solution_primary      direct 
_atom_sites_solution_secondary    difmap 
_atom_sites_solution_hydrogens    geom 
_refine_ls_hydrogen_treatment     mixed 
_refine_ls_extinction_method      SHELXL 
_refine_ls_extinction_coef        0.0041(2) 
_refine_ls_extinction_expression 
 'Fc^*^=kFc[1+0.001xFc^2^\l^3^/sin(2\q)]^-
1/4^' 
_refine_ls_abs_structure_details 
 'Flack H D (1983), Acta Cryst. A39, 876-
881' 
_refine_ls_abs_structure_Flack    -0.09(8) 
_refine_ls_number_reflns          806 
_refine_ls_number_parameters      45 
_refine_ls_number_restraints      0 
_refine_ls_R_factor_all           0.0634 
_refine_ls_R_factor_gt            0.0469 
_refine_ls_wR_factor_ref          0.1253 
_refine_ls_wR_factor_gt           0.1111 
_refine_ls_goodness_of_fit_ref    1.062 
_refine_ls_restrained_S_all       1.062 
_refine_ls_shift/su_max           0.000 
_refine_ls_shift/su_mean          0.000 
  
loop_ 
 _atom_site_label 
 _atom_site_type_symbol 
 _atom_site_fract_x 
 _atom_site_fract_y 
 _atom_site_fract_z 
 _atom_site_U_iso_or_equiv 
 _atom_site_adp_type 
 _atom_site_occupancy 
 _atom_site_symmetry_multiplicity 
 _atom_site_calc_flag 
 _atom_site_refinement_flags 
 _atom_site_disorder_assembly 
 _atom_site_disorder_group 
Ga1 Ga 0.0000 0.0000 0.38492(9) 0.0070(5) 
Uani 1 3 d S . . 
Ga2 Ga 0.0000 0.0000 0.28290(9) 0.0070(5) 
Uani 1 3 d S . . 
Ga3 Ga 0.0000 0.0000 0.05084(9) 0.0068(5) 
Uani 1 3 d S . . 
Ga4 Ga 0.3334(2) 0.0000 0.0000 0.0088(5) 
Uani 1 2 d S . . 
Tm1 Tm 0.0000 0.0000 0.16694(3) 0.0053(3) 
Uani 0.88 3 d SP . . 
Tm2 Tm 0.0000 0.0000 0.5000 0.0053(3) Uani 
0.25 6 d SP . . 
Ni1 Ni 0.3375(2) -0.0003(2) 0.41838(8) 
0.0052(5) Uani 1 1 d . . . 
Ga6 Ga 0.3331(2) 0.3356(2) 0.10125(9) 
0.0063(4) Uani 1 1 d . . . 
Ga5 Ga 0.2099(3) 0.0000 0.5000 0.0062(6) 
Uani 0.76 2 d SP . . 
Ga7 Ga 0.2126(19) 0.0014(17) 0.1671(4) 
0.0062(6) Uani 0.12 1 d P . . 

  
loop_ 
 _atom_site_aniso_label 
 _atom_site_aniso_U_11 
 _atom_site_aniso_U_22 
 _atom_site_aniso_U_33 
 _atom_site_aniso_U_23 
 _atom_site_aniso_U_13 
 _atom_site_aniso_U_12 
Ga1 0.0061(7) 0.0061(7) 0.0086(11) 0.000 
0.000 0.0031(3) 
Ga2 0.0064(7) 0.0064(7) 0.0083(10) 0.000 
0.000 0.0032(3) 
Ga3 0.0059(7) 0.0059(7) 0.0086(11) 0.000 
0.000 0.0029(3) 
Ga4 0.0113(8) 0.0120(9) 0.0034(11) -
0.0002(6) -0.0001(3) 0.0060(5) 
Tm1 0.0042(4) 0.0042(4) 0.0077(6) 0.000 
0.000 0.00208(18) 
Tm2 0.0042(4) 0.0042(4) 0.0077(6) 0.000 
0.000 0.00208(18) 
Ni1 0.0051(8) 0.0052(8) 0.0049(9) -0.0004(5) 
0.0005(5) 0.0023(6) 
Ga6 0.0047(8) 0.0054(8) 0.0092(7) -0.0004(6) 
0.0002(6) 0.0029(6) 
Ga5 0.0052(8) 0.0041(11) 0.0090(12) 
0.0013(10) 0.0007(5) 0.0020(5) 
Ga7 0.0052(8) 0.0041(11) 0.0090(12) 
0.0013(10) 0.0007(5) 0.0020(5) 
  
_geom_special_details 
; 
 All esds (except the esd in the dihedral 
angle between two l.s. planes) 
 are estimated using the full covariance 
matrix.  The cell esds are taken 
 into account individually in the estimation 
of esds in distances, angles 
 and torsion angles; correlations between 
esds in cell parameters are only 
 used when they are defined by crystal 
symmetry.  An approximate (isotropic) 
 treatment of cell esds is used for 
estimating esds involving l.s. planes. 
; 
  
loop_ 
 _geom_bond_atom_site_label_1 
 _geom_bond_atom_site_label_2 
 _geom_bond_distance 
 _geom_bond_site_symmetry_2 
 _geom_bond_publ_flag 
Ga1 Ni1 2.6077(18) 2 ? 
Ga1 Ni1 2.6077(18) . ? 
Ga1 Ni1 2.6077(18) 3 ? 
Ga1 Ga6 2.753(2) 7_445 ? 
Ga1 Ga6 2.753(2) 8 ? 
Ga1 Ga6 2.753(2) 9_455 ? 
Ga1 Ga4 2.7939(15) 9 ? 
Ga1 Ga4 2.7940(15) 8_445 ? 
Ga1 Ga4 2.7940(15) 7_455 ? 
Ga1 Ga2 2.795(4) . ? 
Ga1 Tm2 3.153(3) . ? 
Ga2 Ni1 2.5744(19) 17 ? 
Ga2 Ni1 2.5744(19) 16_445 ? 
Ga2 Ni1 2.5744(19) 18_545 ? 
Ga2 Ga4 2.7782(14) 9 ? 
Ga2 Ga4 2.7783(14) 8_445 ? 
Ga2 Ga4 2.7783(14) 7_455 ? 
Ga2 Ga6 2.792(2) 12_445 ? 
Ga2 Ga6 2.792(2) 11 ? 
Ga2 Ga6 2.792(2) 10_455 ? 
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Ga2 Tm1 3.177(3) . ? 
Ga3 Ni1 2.5733(19) 15_554 ? 
Ga3 Ni1 2.5733(19) 13_444 ? 
Ga3 Ni1 2.5733(19) 14_544 ? 
Ga3 Ga4 2.7839(19) 3 ? 
Ga3 Ga4 2.7839(19) 2 ? 
Ga3 Ga4 2.7839(19) . ? 
Ga3 Ga6 2.784(2) . ? 
Ga3 Ga6 2.784(2) 3 ? 
Ga3 Ga6 2.784(2) 2 ? 
Ga3 Ga3 2.786(5) 4 ? 
Ga3 Tm1 3.181(3) . ? 
Ga4 Ni1 2.330(2) 14_544 ? 
Ga4 Ni1 2.330(2) 11 ? 
Ga4 Ga2 2.7783(14) 10 ? 
Ga4 Ga2 2.7783(14) 13_544 ? 
Ga4 Ga3 2.7839(19) 4 ? 
Ga4 Ga1 2.7940(15) 10 ? 
Ga4 Ga1 2.7940(15) 13_544 ? 
Tm1 Ga7 1.532(13) 3 ? 
Tm1 Ga7 1.532(13) 2 ? 
Tm1 Ga7 1.532(13) . ? 
Tm1 Ga7 2.943(12) 11 ? 
Tm1 Ga7 2.943(12) 12_445 ? 
Tm1 Ga7 2.943(12) 10_455 ? 
Tm1 Ga5 2.9590(17) 15_554 ? 
Tm1 Ga5 2.9590(18) 13_444 ? 
Tm1 Ga5 2.9590(18) 14_544 ? 
Tm1 Ga6 3.007(2) 12_445 ? 
Tm1 Ga6 3.007(2) 11 ? 
Tm1 Ga6 3.007(2) 10_455 ? 
Tm2 Ga5 1.518(3) 3 ? 
Tm2 Ga5 1.518(2) 2 ? 
Tm2 Ga5 1.518(2) . ? 
Tm2 Ga7 2.955(12) 17 ? 
Tm2 Ga7 2.955(12) 9 ? 
Tm2 Ga7 2.955(12) 16_445 ? 
Tm2 Ga7 2.955(12) 8_445 ? 
Tm2 Ga7 2.955(12) 7_455 ? 
Tm2 Ga7 2.955(12) 18_545 ? 
Tm2 Ga6 2.9902(19) 7_445 ? 
Tm2 Ga6 2.9902(19) 18_445 ? 
Tm2 Ga6 2.9902(19) 16 ? 
Ni1 Ga4 2.330(2) 9 ? 
Ni1 Ga7 2.385(11) 18_545 ? 
Ni1 Ga7 2.409(11) 9 ? 
Ni1 Ga5 2.419(2) . ? 
Ni1 Ga6 2.4368(17) 9 ? 
Ni1 Ga6 2.4575(17) 7_445 ? 
Ni1 Ga6 2.4587(17) 8 ? 
Ni1 Ga3 2.5733(19) 7 ? 
Ni1 Ga2 2.5744(19) 16_545 ? 
Ni1 Tm1 3.2702(19) 16_545 ? 
Ni1 Tm1 3.2831(19) 7 ? 
Ga6 Ni1 2.4368(17) 14_544 ? 
Ga6 Ni1 2.4575(17) 13_554 ? 
Ga6 Ni1 2.4586(17) 15_554 ? 
Ga6 Ga1 2.753(2) 13_554 ? 
Ga6 Ga5 2.759(2) 15_554 ? 
Ga6 Ga5 2.760(2) 13_554 ? 
Ga6 Ga7 2.769(11) 11 ? 
Ga6 Ga7 2.769(11) 12 ? 
Ga6 Ga7 2.782(11) 2 ? 
Ga6 Ga7 2.783(11) . ? 
Ga6 Ga2 2.792(2) 10 ? 
Ga5 Ga7 1.538(13) 9 ? 
Ga5 Ga7 1.538(13) 18_545 ? 
Ga5 Ni1 2.419(2) 4_556 ? 
Ga5 Ga5 2.629(4) 3 ? 
Ga5 Ga5 2.629(4) 2 ? 
Ga5 Ga6 2.759(2) 17_545 ? 
Ga5 Ga6 2.759(2) 8 ? 

Ga5 Ga6 2.760(2) 16 ? 
Ga5 Ga6 2.760(2) 7_445 ? 
Ga5 Tm1 2.9590(18) 7 ? 
Ga7 Ga7 1.51(2) 11 ? 
Ga7 Ga5 1.538(13) 14_544 ? 
Ga7 Ni1 2.385(11) 18_545 ? 
Ga7 Ni1 2.409(11) 14_544 ? 
Ga7 Ga7 2.65(2) 3 ? 
Ga7 Ga7 2.65(2) 2 ? 
Ga7 Ga6 2.769(11) 11 ? 
Ga7 Ga6 2.769(11) 12_445 ? 
Ga7 Ga6 2.782(11) 3 ? 
Ga7 Tm1 2.943(12) 10 ? 
  
loop_ 
 _geom_angle_atom_site_label_1 
 _geom_angle_atom_site_label_2 
 _geom_angle_atom_site_label_3 
 _geom_angle 
 _geom_angle_site_symmetry_1 
 _geom_angle_site_symmetry_3 
 _geom_angle_publ_flag 
Ni1 Ga1 Ni1 108.33(7) 2 . ? 
Ni1 Ga1 Ni1 108.33(7) 2 3 ? 
Ni1 Ga1 Ni1 108.33(7) . 3 ? 
Ni1 Ga1 Ga6 129.79(11) 2 7_445 ? 
Ni1 Ga1 Ga6 54.49(5) . 7_445 ? 
Ni1 Ga1 Ga6 54.51(4) 3 7_445 ? 
Ni1 Ga1 Ga6 54.49(5) 2 8 ? 
Ni1 Ga1 Ga6 54.51(4) . 8 ? 
Ni1 Ga1 Ga6 129.79(11) 3 8 ? 
Ga6 Ga1 Ga6 97.68(8) 7_445 8 ? 
Ni1 Ga1 Ga6 54.51(4) 2 9_455 ? 
Ni1 Ga1 Ga6 129.79(11) . 9_455 ? 
Ni1 Ga1 Ga6 54.49(4) 3 9_455 ? 
Ga6 Ga1 Ga6 97.68(8) 7_445 9_455 ? 
Ga6 Ga1 Ga6 97.68(8) 8 9_455 ? 
Ni1 Ga1 Ga4 125.53(5) 2 9 ? 
Ni1 Ga1 Ga4 50.97(5) . 9 ? 
Ni1 Ga1 Ga4 125.60(5) 3 9 ? 
Ga6 Ga1 Ga4 82.84(4) 7_445 9 ? 
Ga6 Ga1 Ga4 82.81(5) 8 9 ? 
Ga6 Ga1 Ga4 179.23(9) 9_455 9 ? 
Ni1 Ga1 Ga4 125.60(5) 2 8_445 ? 
Ni1 Ga1 Ga4 125.53(5) . 8_445 ? 
Ni1 Ga1 Ga4 50.97(5) 3 8_445 ? 
Ga6 Ga1 Ga4 82.81(5) 7_445 8_445 ? 
Ga6 Ga1 Ga4 179.23(9) 8 8_445 ? 
Ga6 Ga1 Ga4 82.84(4) 9_455 8_445 ? 
Ga4 Ga1 Ga4 96.67(6) 9 8_445 ? 
Ni1 Ga1 Ga4 50.97(5) 2 7_455 ? 
Ni1 Ga1 Ga4 125.60(5) . 7_455 ? 
Ni1 Ga1 Ga4 125.53(5) 3 7_455 ? 
Ga6 Ga1 Ga4 179.23(9) 7_445 7_455 ? 
Ga6 Ga1 Ga4 82.84(4) 8 7_455 ? 
Ga6 Ga1 Ga4 82.80(5) 9_455 7_455 ? 
Ga4 Ga1 Ga4 96.67(6) 9 7_455 ? 
Ga4 Ga1 Ga4 96.67(6) 8_445 7_455 ? 
Ni1 Ga1 Ga2 110.59(7) 2 . ? 
Ni1 Ga1 Ga2 110.59(7) . . ? 
Ni1 Ga1 Ga2 110.59(7) 3 . ? 
Ga6 Ga1 Ga2 119.62(6) 7_445 . ? 
Ga6 Ga1 Ga2 119.62(6) 8 . ? 
Ga6 Ga1 Ga2 119.62(6) 9_455 . ? 
Ga4 Ga1 Ga2 59.61(5) 9 . ? 
Ga4 Ga1 Ga2 59.61(5) 8_445 . ? 
Ga4 Ga1 Ga2 59.61(5) 7_455 . ? 
Ni1 Ga1 Tm2 69.41(7) 2 . ? 
Ni1 Ga1 Tm2 69.41(7) . . ? 
Ni1 Ga1 Tm2 69.41(7) 3 . ? 
Ga6 Ga1 Tm2 60.38(6) 7_445 . ? 
Ga6 Ga1 Tm2 60.38(6) 8 . ? 
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Ga6 Ga1 Tm2 60.38(6) 9_455 . ? 
Ga4 Ga1 Tm2 120.39(5) 9 . ? 
Ga4 Ga1 Tm2 120.39(5) 8_445 . ? 
Ga4 Ga1 Tm2 120.39(5) 7_455 . ? 
Ga2 Ga1 Tm2 180.0 . . ? 
Ni1 Ga2 Ni1 107.24(7) 17 16_445 ? 
Ni1 Ga2 Ni1 107.24(7) 17 18_545 ? 
Ni1 Ga2 Ni1 107.24(7) 16_445 18_545 ? 
Ni1 Ga2 Ga4 126.45(5) 17 9 ? 
Ni1 Ga2 Ga4 125.37(5) 16_445 9 ? 
Ni1 Ga2 Ga4 51.45(5) 18_545 9 ? 
Ni1 Ga2 Ga4 125.37(5) 17 8_445 ? 
Ni1 Ga2 Ga4 51.45(5) 16_445 8_445 ? 
Ni1 Ga2 Ga4 126.45(5) 18_545 8_445 ? 
Ga4 Ga2 Ga4 97.40(6) 9 8_445 ? 
Ni1 Ga2 Ga4 51.45(5) 17 7_455 ? 
Ni1 Ga2 Ga4 126.45(5) 16_445 7_455 ? 
Ni1 Ga2 Ga4 125.37(5) 18_545 7_455 ? 
Ga4 Ga2 Ga4 97.40(6) 9 7_455 ? 
Ga4 Ga2 Ga4 97.40(6) 8_445 7_455 ? 
Ni1 Ga2 Ga6 128.47(11) 17 12_445 ? 
Ni1 Ga2 Ga6 53.83(4) 16_445 12_445 ? 
Ni1 Ga2 Ga6 54.33(5) 18_545 12_445 ? 
Ga4 Ga2 Ga6 82.43(4) 9 12_445 ? 
Ga4 Ga2 Ga6 82.87(5) 8_445 12_445 ? 
Ga4 Ga2 Ga6 179.70(6) 7_455 12_445 ? 
Ni1 Ga2 Ga6 54.33(5) 17 11 ? 
Ni1 Ga2 Ga6 128.47(11) 16_445 11 ? 
Ni1 Ga2 Ga6 53.83(4) 18_545 11 ? 
Ga4 Ga2 Ga6 82.87(5) 9 11 ? 
Ga4 Ga2 Ga6 179.70(6) 8_445 11 ? 
Ga4 Ga2 Ga6 82.43(4) 7_455 11 ? 
Ga6 Ga2 Ga6 97.30(8) 12_445 11 ? 
Ni1 Ga2 Ga6 53.83(4) 17 10_455 ? 
Ni1 Ga2 Ga6 54.33(5) 16_445 10_455 ? 
Ni1 Ga2 Ga6 128.47(11) 18_545 10_455 ? 
Ga4 Ga2 Ga6 179.70(6) 9 10_455 ? 
Ga4 Ga2 Ga6 82.43(4) 8_445 10_455 ? 
Ga4 Ga2 Ga6 82.87(5) 7_455 10_455 ? 
Ga6 Ga2 Ga6 97.29(8) 12_445 10_455 ? 
Ga6 Ga2 Ga6 97.29(8) 11 10_455 ? 
Ni1 Ga2 Ga1 111.62(7) 17 . ? 
Ni1 Ga2 Ga1 111.62(7) 16_445 . ? 
Ni1 Ga2 Ga1 111.62(7) 18_545 . ? 
Ga4 Ga2 Ga1 60.17(5) 9 . ? 
Ga4 Ga2 Ga1 60.17(5) 8_445 . ? 
Ga4 Ga2 Ga1 60.17(5) 7_455 . ? 
Ga6 Ga2 Ga1 119.91(6) 12_445 . ? 
Ga6 Ga2 Ga1 119.91(6) 11 . ? 
Ga6 Ga2 Ga1 119.91(6) 10_455 . ? 
Ni1 Ga2 Tm1 68.38(7) 17 . ? 
Ni1 Ga2 Tm1 68.38(7) 16_445 . ? 
Ni1 Ga2 Tm1 68.38(7) 18_545 . ? 
Ga4 Ga2 Tm1 119.83(5) 9 . ? 
Ga4 Ga2 Tm1 119.83(5) 8_445 . ? 
Ga4 Ga2 Tm1 119.83(5) 7_455 . ? 
Ga6 Ga2 Tm1 60.09(6) 12_445 . ? 
Ga6 Ga2 Tm1 60.09(6) 11 . ? 
Ga6 Ga2 Tm1 60.09(6) 10_455 . ? 
Ga1 Ga2 Tm1 180.0 . . ? 
Ni1 Ga3 Ni1 107.52(7) 15_554 13_444 ? 
Ni1 Ga3 Ni1 107.52(7) 15_554 14_544 ? 
Ni1 Ga3 Ni1 107.52(7) 13_444 14_544 ? 
Ni1 Ga3 Ga4 125.26(4) 15_554 3 ? 
Ni1 Ga3 Ga4 51.39(5) 13_444 3 ? 
Ni1 Ga3 Ga4 126.40(4) 14_544 3 ? 
Ni1 Ga3 Ga4 51.39(5) 15_554 2 ? 
Ni1 Ga3 Ga4 126.40(4) 13_444 2 ? 
Ni1 Ga3 Ga4 125.26(4) 14_544 2 ? 
Ga4 Ga3 Ga4 97.15(6) 3 2 ? 
Ni1 Ga3 Ga4 126.40(4) 15_554 . ? 
Ni1 Ga3 Ga4 125.26(4) 13_444 . ? 

Ni1 Ga3 Ga4 51.39(5) 14_544 . ? 
Ga4 Ga3 Ga4 97.15(6) 3 . ? 
Ga4 Ga3 Ga4 97.15(6) 2 . ? 
Ni1 Ga3 Ga6 54.46(5) 15_554 . ? 
Ni1 Ga3 Ga6 128.90(11) 13_444 . ? 
Ni1 Ga3 Ga6 53.93(4) 14_544 . ? 
Ga4 Ga3 Ga6 179.58(8) 3 . ? 
Ga4 Ga3 Ga6 82.43(4) 2 . ? 
Ga4 Ga3 Ga6 82.90(4) . . ? 
Ni1 Ga3 Ga6 128.90(11) 15_554 3 ? 
Ni1 Ga3 Ga6 53.93(4) 13_444 3 ? 
Ni1 Ga3 Ga6 54.46(5) 14_544 3 ? 
Ga4 Ga3 Ga6 82.90(4) 3 3 ? 
Ga4 Ga3 Ga6 179.58(8) 2 3 ? 
Ga4 Ga3 Ga6 82.43(4) . 3 ? 
Ga6 Ga3 Ga6 97.52(8) . 3 ? 
Ni1 Ga3 Ga6 53.93(4) 15_554 2 ? 
Ni1 Ga3 Ga6 54.46(5) 13_444 2 ? 
Ni1 Ga3 Ga6 128.90(11) 14_544 2 ? 
Ga4 Ga3 Ga6 82.43(4) 3 2 ? 
Ga4 Ga3 Ga6 82.90(4) 2 2 ? 
Ga4 Ga3 Ga6 179.58(8) . 2 ? 
Ga6 Ga3 Ga6 97.52(8) . 2 ? 
Ga6 Ga3 Ga6 97.52(8) 3 2 ? 
Ni1 Ga3 Ga3 111.36(7) 15_554 4 ? 
Ni1 Ga3 Ga3 111.36(7) 13_444 4 ? 
Ni1 Ga3 Ga3 111.36(7) 14_544 4 ? 
Ga4 Ga3 Ga3 59.98(5) 3 4 ? 
Ga4 Ga3 Ga3 59.98(5) 2 4 ? 
Ga4 Ga3 Ga3 59.98(5) . 4 ? 
Ga6 Ga3 Ga3 119.74(6) . 4 ? 
Ga6 Ga3 Ga3 119.74(6) 3 4 ? 
Ga6 Ga3 Ga3 119.74(6) 2 4 ? 
Ni1 Ga3 Tm1 68.64(7) 15_554 . ? 
Ni1 Ga3 Tm1 68.64(7) 13_444 . ? 
Ni1 Ga3 Tm1 68.64(7) 14_544 . ? 
Ga4 Ga3 Tm1 120.02(5) 3 . ? 
Ga4 Ga3 Tm1 120.02(5) 2 . ? 
Ga4 Ga3 Tm1 120.02(5) . . ? 
Ga6 Ga3 Tm1 60.26(6) . . ? 
Ga6 Ga3 Tm1 60.26(6) 3 . ? 
Ga6 Ga3 Tm1 60.26(6) 2 . ? 
Ga3 Ga3 Tm1 180.0 4 . ? 
Ni1 Ga4 Ni1 179.31(11) 14_544 11 ? 
Ni1 Ga4 Ga2 59.75(6) 14_544 10 ? 
Ni1 Ga4 Ga2 120.59(6) 11 10 ? 
Ni1 Ga4 Ga2 120.59(6) 14_544 13_544 ? 
Ni1 Ga4 Ga2 59.76(6) 11 13_544 ? 
Ga2 Ga4 Ga2 128.59(7) 10 13_544 ? 
Ni1 Ga4 Ga3 119.68(8) 14_544 4 ? 
Ni1 Ga4 Ga3 59.63(6) 11 4 ? 
Ga2 Ga4 Ga3 128.64(4) 10 4 ? 
Ga2 Ga4 Ga3 97.28(5) 13_544 4 ? 
Ni1 Ga4 Ga3 59.63(6) 14_544 . ? 
Ni1 Ga4 Ga3 119.68(8) 11 . ? 
Ga2 Ga4 Ga3 97.27(5) 10 . ? 
Ga2 Ga4 Ga3 128.64(4) 13_544 . ? 
Ga3 Ga4 Ga3 60.05(10) 4 . ? 
Ni1 Ga4 Ga1 119.97(6) 14_544 10 ? 
Ni1 Ga4 Ga1 60.38(6) 11 10 ? 
Ga2 Ga4 Ga1 60.22(8) 10 10 ? 
Ga2 Ga4 Ga1 97.04(6) 13_544 10 ? 
Ga3 Ga4 Ga1 96.91(5) 4 10 ? 
Ga3 Ga4 Ga1 128.79(4) . 10 ? 
Ni1 Ga4 Ga1 60.38(6) 14_544 13_544 ? 
Ni1 Ga4 Ga1 119.97(6) 11 13_544 ? 
Ga2 Ga4 Ga1 97.04(6) 10 13_544 ? 
Ga2 Ga4 Ga1 60.22(8) 13_544 13_544 ? 
Ga3 Ga4 Ga1 128.79(4) 4 13_544 ? 
Ga3 Ga4 Ga1 96.91(5) . 13_544 ? 
Ga1 Ga4 Ga1 128.90(7) 10 13_544 ? 
Ga7 Tm1 Ga7 119.999(6) 3 2 ? 
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Ga7 Tm1 Ga7 119.999(5) 3 . ? 
Ga7 Tm1 Ga7 119.999(6) 2 . ? 
Ga7 Tm1 Ga7 134.7(3) 3 11 ? 
Ga7 Tm1 Ga7 105.3(3) 2 11 ? 
Ga7 Tm1 Ga7 14.7(3) . 11 ? 
Ga7 Tm1 Ga7 14.7(3) 3 12_445 ? 
Ga7 Tm1 Ga7 134.7(3) 2 12_445 ? 
Ga7 Tm1 Ga7 105.3(3) . 12_445 ? 
Ga7 Tm1 Ga7 119.997(5) 11 12_445 ? 
Ga7 Tm1 Ga7 105.3(3) 3 10_455 ? 
Ga7 Tm1 Ga7 14.7(3) 2 10_455 ? 
Ga7 Tm1 Ga7 134.7(3) . 10_455 ? 
Ga7 Tm1 Ga7 119.995(6) 11 10_455 ? 
Ga7 Tm1 Ga7 119.995(6) 12_445 10_455 ? 
Ga7 Tm1 Ga5 135.5(4) 3 15_554 ? 
Ga7 Tm1 Ga5 15.5(4) 2 15_554 ? 
Ga7 Tm1 Ga5 104.5(4) . 15_554 ? 
Ga7 Tm1 Ga5 89.8(2) 11 15_554 ? 
Ga7 Tm1 Ga5 150.2(2) 12_445 15_554 ? 
Ga7 Tm1 Ga5 30.2(2) 10_455 15_554 ? 
Ga7 Tm1 Ga5 15.5(4) 3 13_444 ? 
Ga7 Tm1 Ga5 104.5(4) 2 13_444 ? 
Ga7 Tm1 Ga5 135.5(4) . 13_444 ? 
Ga7 Tm1 Ga5 150.2(2) 11 13_444 ? 
Ga7 Tm1 Ga5 30.2(2) 12_445 13_444 ? 
Ga7 Tm1 Ga5 89.8(2) 10_455 13_444 ? 
Ga5 Tm1 Ga5 120.0 15_554 13_444 ? 
Ga7 Tm1 Ga5 104.5(4) 3 14_544 ? 
Ga7 Tm1 Ga5 135.5(4) 2 14_544 ? 
Ga7 Tm1 Ga5 15.5(4) . 14_544 ? 
Ga7 Tm1 Ga5 30.2(2) 11 14_544 ? 
Ga7 Tm1 Ga5 89.8(2) 12_445 14_544 ? 
Ga7 Tm1 Ga5 150.2(2) 10_455 14_544 ? 
Ga5 Tm1 Ga5 120.0 15_554 14_544 ? 
Ga5 Tm1 Ga5 120.0 13_444 14_544 ? 
Ga7 Tm1 Ga6 66.2(4) 3 12_445 ? 
Ga7 Tm1 Ga6 143.4(4) 2 12_445 ? 
Ga7 Tm1 Ga6 66.2(4) . 12_445 ? 
Ga7 Tm1 Ga6 78.0(2) 11 12_445 ? 
Ga7 Tm1 Ga6 55.8(2) 12_445 12_445 ? 
Ga7 Tm1 Ga6 141.5(2) 10_455 12_445 ? 
Ga5 Tm1 Ga6 141.00(5) 15_554 12_445 ? 
Ga5 Tm1 Ga6 78.44(4) 13_444 12_445 ? 
Ga5 Tm1 Ga6 55.10(4) 14_544 12_445 ? 
Ga7 Tm1 Ga6 143.4(4) 3 11 ? 
Ga7 Tm1 Ga6 66.2(4) 2 11 ? 
Ga7 Tm1 Ga6 66.2(4) . 11 ? 
Ga7 Tm1 Ga6 55.8(2) 11 11 ? 
Ga7 Tm1 Ga6 141.5(2) 12_445 11 ? 
Ga7 Tm1 Ga6 78.0(2) 10_455 11 ? 
Ga5 Tm1 Ga6 55.10(4) 15_554 11 ? 
Ga5 Tm1 Ga6 141.00(5) 13_444 11 ? 
Ga5 Tm1 Ga6 78.44(4) 14_544 11 ? 
Ga6 Tm1 Ga6 88.36(6) 12_445 11 ? 
Ga7 Tm1 Ga6 66.2(4) 3 10_455 ? 
Ga7 Tm1 Ga6 66.2(4) 2 10_455 ? 
Ga7 Tm1 Ga6 143.4(4) . 10_455 ? 
Ga7 Tm1 Ga6 141.5(2) 11 10_455 ? 
Ga7 Tm1 Ga6 78.0(2) 12_445 10_455 ? 
Ga7 Tm1 Ga6 55.8(2) 10_455 10_455 ? 
Ga5 Tm1 Ga6 78.44(4) 15_554 10_455 ? 
Ga5 Tm1 Ga6 55.10(4) 13_444 10_455 ? 
Ga5 Tm1 Ga6 141.00(5) 14_544 10_455 ? 
Ga6 Tm1 Ga6 88.36(6) 12_445 10_455 ? 
Ga6 Tm1 Ga6 88.36(6) 11 10_455 ? 
Ga5 Tm2 Ga5 120.000(1) 3 2 ? 
Ga5 Tm2 Ga5 120.000(1) 3 . ? 
Ga5 Tm2 Ga5 120.000(3) 2 . ? 
Ga5 Tm2 Ga7 134.8(2) 3 17 ? 
Ga5 Tm2 Ga7 14.8(2) 2 17 ? 
Ga5 Tm2 Ga7 105.2(2) . 17 ? 
Ga5 Tm2 Ga7 134.8(2) 3 9 ? 

Ga5 Tm2 Ga7 105.2(2) 2 9 ? 
Ga5 Tm2 Ga7 14.8(2) . 9 ? 
Ga7 Tm2 Ga7 90.4(5) 17 9 ? 
Ga5 Tm2 Ga7 14.8(2) 3 16_445 ? 
Ga5 Tm2 Ga7 105.2(2) 2 16_445 ? 
Ga5 Tm2 Ga7 134.8(2) . 16_445 ? 
Ga7 Tm2 Ga7 119.999(4) 17 16_445 ? 
Ga7 Tm2 Ga7 149.6(5) 9 16_445 ? 
Ga5 Tm2 Ga7 14.8(2) 3 8_445 ? 
Ga5 Tm2 Ga7 134.8(2) 2 8_445 ? 
Ga5 Tm2 Ga7 105.2(2) . 8_445 ? 
Ga7 Tm2 Ga7 149.6(5) 17 8_445 ? 
Ga7 Tm2 Ga7 119.999(4) 9 8_445 ? 
Ga7 Tm2 Ga7 29.6(5) 16_445 8_445 ? 
Ga5 Tm2 Ga7 105.2(2) 3 7_455 ? 
Ga5 Tm2 Ga7 14.8(2) 2 7_455 ? 
Ga5 Tm2 Ga7 134.8(2) . 7_455 ? 
Ga7 Tm2 Ga7 29.6(5) 17 7_455 ? 
Ga7 Tm2 Ga7 119.998(9) 9 7_455 ? 
Ga7 Tm2 Ga7 90.4(5) 16_445 7_455 ? 
Ga7 Tm2 Ga7 119.998(7) 8_445 7_455 ? 
Ga5 Tm2 Ga7 105.2(2) 3 18_545 ? 
Ga5 Tm2 Ga7 134.8(2) 2 18_545 ? 
Ga5 Tm2 Ga7 14.8(2) . 18_545 ? 
Ga7 Tm2 Ga7 119.998(9) 17 18_545 ? 
Ga7 Tm2 Ga7 29.6(5) 9 18_545 ? 
Ga7 Tm2 Ga7 119.998(7) 16_445 18_545 ? 
Ga7 Tm2 Ga7 90.4(5) 8_445 18_545 ? 
Ga7 Tm2 Ga7 149.6(5) 7_455 18_545 ? 
Ga5 Tm2 Ga6 66.39(3) 3 7_445 ? 
Ga5 Tm2 Ga6 143.17(4) 2 7_445 ? 
Ga5 Tm2 Ga6 66.43(3) . 7_445 ? 
Ga7 Tm2 Ga6 140.5(2) 17 7_445 ? 
Ga7 Tm2 Ga6 78.1(2) 9 7_445 ? 
Ga7 Tm2 Ga6 77.7(2) 16_445 7_445 ? 
Ga7 Tm2 Ga6 55.8(2) 8_445 7_445 ? 
Ga7 Tm2 Ga6 140.9(2) 7_455 7_445 ? 
Ga7 Tm2 Ga6 55.5(2) 18_545 7_445 ? 
Ga5 Tm2 Ga6 66.39(3) 3 18_445 ? 
Ga5 Tm2 Ga6 66.43(3) 2 18_445 ? 
Ga5 Tm2 Ga6 143.17(4) . 18_445 ? 
Ga7 Tm2 Ga6 78.1(2) 17 18_445 ? 
Ga7 Tm2 Ga6 140.5(2) 9 18_445 ? 
Ga7 Tm2 Ga6 55.8(2) 16_445 18_445 ? 
Ga7 Tm2 Ga6 77.7(2) 8_445 18_445 ? 
Ga7 Tm2 Ga6 55.5(2) 7_455 18_445 ? 
Ga7 Tm2 Ga6 140.9(2) 18_545 18_445 ? 
Ga6 Tm2 Ga6 132.77(6) 7_445 18_445 ? 
Ga5 Tm2 Ga6 143.17(4) 3 16 ? 
Ga5 Tm2 Ga6 66.39(3) 2 16 ? 
Ga5 Tm2 Ga6 66.43(3) . 16 ? 
Ga7 Tm2 Ga6 55.8(2) 17 16 ? 
Ga7 Tm2 Ga6 55.5(2) 9 16 ? 
Ga7 Tm2 Ga6 140.9(2) 16_445 16 ? 
Ga7 Tm2 Ga6 140.5(2) 8_445 16 ? 
Ga7 Tm2 Ga6 77.7(2) 7_455 16 ? 
Ga7 Tm2 Ga6 78.1(2) 18_545 16 ? 
Ga6 Tm2 Ga6 132.86(6) 7_445 16 ? 
Ga6 Tm2 Ga6 87.77(6) 18_445 16 ? 
Ga4 Ni1 Ga7 159.2(3) 9 18_545 ? 
Ga4 Ni1 Ga7 159.3(3) 9 9 ? 
Ga7 Ni1 Ga7 36.8(5) 18_545 9 ? 
Ga4 Ni1 Ga5 156.81(9) 9 . ? 
Ga7 Ni1 Ga5 37.3(3) 18_545 . ? 
Ga7 Ni1 Ga5 37.1(3) 9 . ? 
Ga4 Ni1 Ga6 101.26(8) 9 9 ? 
Ga7 Ni1 Ga6 70.1(3) 18_545 9 ? 
Ga7 Ni1 Ga6 70.1(3) 9 9 ? 
Ga5 Ni1 Ga6 101.94(10) . 9 ? 
Ga4 Ni1 Ga6 100.05(9) 9 7_445 ? 
Ga7 Ni1 Ga6 69.7(3) 18_545 7_445 ? 
Ga7 Ni1 Ga6 100.6(3) 9 7_445 ? 
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Ga5 Ni1 Ga6 68.92(7) . 7_445 ? 
Ga6 Ni1 Ga6 117.81(11) 9 7_445 ? 
Ga4 Ni1 Ga6 99.97(8) 9 8 ? 
Ga7 Ni1 Ga6 100.8(3) 18_545 8 ? 
Ga7 Ni1 Ga6 69.7(3) 9 8 ? 
Ga5 Ni1 Ga6 68.87(7) . 8 ? 
Ga6 Ni1 Ga6 117.60(11) 9 8 ? 
Ga6 Ni1 Ga6 114.97(10) 7_445 8 ? 
Ga4 Ni1 Ga3 68.98(8) 9 7 ? 
Ga7 Ni1 Ga3 121.1(3) 18_545 7 ? 
Ga7 Ni1 Ga3 90.3(3) 9 7 ? 
Ga5 Ni1 Ga3 120.67(8) . 7 ? 
Ga6 Ni1 Ga3 67.46(6) 9 7 ? 
Ga6 Ni1 Ga3 168.93(11) 7_445 7 ? 
Ga6 Ni1 Ga3 67.15(6) 8 7 ? 
Ga4 Ni1 Ga2 68.79(7) 9 16_545 ? 
Ga7 Ni1 Ga2 90.5(3) 18_545 16_545 ? 
Ga7 Ni1 Ga2 121.3(3) 9 16_545 ? 
Ga5 Ni1 Ga2 121.01(8) . 16_545 ? 
Ga6 Ni1 Ga2 67.64(6) 9 16_545 ? 
Ga6 Ni1 Ga2 67.35(6) 7_445 16_545 ? 
Ga6 Ni1 Ga2 168.68(11) 8 16_545 ? 
Ga3 Ni1 Ga2 108.38(8) 7 16_545 ? 
Ga4 Ni1 Ga1 68.65(7) 9 . ? 
Ga7 Ni1 Ga1 119.4(3) 18_545 . ? 
Ga7 Ni1 Ga1 119.3(3) 9 . ? 
Ga5 Ni1 Ga1 88.16(9) . . ? 
Ga6 Ni1 Ga1 169.90(11) 9 . ? 
Ga6 Ni1 Ga1 65.77(6) 7_445 . ? 
Ga6 Ni1 Ga1 65.76(6) 8 . ? 
Ga3 Ni1 Ga1 107.37(8) 7 . ? 
Ga2 Ni1 Ga1 107.34(8) 16_545 . ? 
Ga4 Ni1 Tm1 133.37(7) 9 16_545 ? 
Ga7 Ni1 Tm1 25.9(3) 18_545 16_545 ? 
Ga7 Ni1 Tm1 60.2(3) 9 16_545 ? 
Ga5 Ni1 Tm1 60.50(5) . 16_545 ? 
Ga6 Ni1 Tm1 61.55(6) 9 16_545 ? 
Ga6 Ni1 Tm1 61.40(6) 7_445 16_545 ? 
Ga6 Ni1 Tm1 126.62(8) 8 16_545 ? 
Ga3 Ni1 Tm1 127.02(6) 7 16_545 ? 
Ga2 Ni1 Tm1 64.58(6) 16_545 16_545 ? 
Ga1 Ni1 Tm1 125.18(7) . 16_545 ? 
Ga4 Ni1 Tm1 133.45(7) 9 7 ? 
Ga7 Ni1 Tm1 60.1(3) 18_545 7 ? 
Ga7 Ni1 Tm1 25.9(3) 9 7 ? 
Ga5 Ni1 Tm1 60.28(5) . 7 ? 
Ga6 Ni1 Tm1 61.52(6) 9 7 ? 
Ga6 Ni1 Tm1 126.46(8) 7_445 7 ? 
Ga6 Ni1 Tm1 61.36(6) 8 7 ? 
Ga3 Ni1 Tm1 64.48(6) 7 7 ? 
Ga2 Ni1 Tm1 127.17(6) 16_545 7 ? 
Ga1 Ni1 Tm1 125.08(7) . 7 ? 
Tm1 Ni1 Tm1 79.14(4) 16_545 7 ? 
Ni1 Ga6 Ni1 115.76(10) 14_544 13_554 ? 
Ni1 Ga6 Ni1 115.97(11) 14_544 15_554 ? 
Ni1 Ga6 Ni1 118.65(10) 13_554 15_554 ? 
Ni1 Ga6 Ga1 139.89(10) 14_544 13_554 ? 
Ni1 Ga6 Ga1 59.74(6) 13_554 13_554 ? 
Ni1 Ga6 Ga1 59.73(6) 15_554 13_554 ? 
Ni1 Ga6 Ga5 134.55(10) 14_544 15_554 ? 
Ni1 Ga6 Ga5 104.16(8) 13_554 15_554 ? 
Ni1 Ga6 Ga5 54.89(6) 15_554 15_554 ? 
Ga1 Ga6 Ga5 78.83(6) 13_554 15_554 ? 
Ni1 Ga6 Ga5 134.43(9) 14_544 13_554 ? 
Ni1 Ga6 Ga5 54.89(6) 13_554 13_554 ? 
Ni1 Ga6 Ga5 104.14(8) 15_554 13_554 ? 
Ga1 Ga6 Ga5 78.81(6) 13_554 13_554 ? 
Ga5 Ga6 Ga5 56.91(11) 15_554 13_554 ? 
Ni1 Ga6 Ga7 54.1(2) 14_544 11 ? 
Ni1 Ga6 Ga7 102.8(3) 13_554 11 ? 
Ni1 Ga6 Ga7 133.9(3) 15_554 11 ? 
Ga1 Ga6 Ga7 160.0(3) 13_554 11 ? 

Ga5 Ga6 Ga7 97.8(2) 15_554 11 ? 
Ga5 Ga6 Ga7 82.8(3) 13_554 11 ? 
Ni1 Ga6 Ga7 103.1(3) 14_544 12 ? 
Ni1 Ga6 Ga7 53.9(2) 13_554 12 ? 
Ni1 Ga6 Ga7 135.6(3) 15_554 12 ? 
Ga1 Ga6 Ga7 102.7(3) 13_554 12 ? 
Ga5 Ga6 Ga7 82.9(2) 15_554 12 ? 
Ga5 Ga6 Ga7 32.3(3) 13_554 12 ? 
Ga7 Ga6 Ga7 57.3(5) 11 12 ? 
Ni1 Ga6 Ga7 103.2(3) 14_544 2 ? 
Ni1 Ga6 Ga7 135.4(3) 13_554 2 ? 
Ni1 Ga6 Ga7 54.3(2) 15_554 2 ? 
Ga1 Ga6 Ga7 102.9(3) 13_554 2 ? 
Ga5 Ga6 Ga7 32.2(3) 15_554 2 ? 
Ga5 Ga6 Ga7 82.6(2) 13_554 2 ? 
Ga7 Ga6 Ga7 82.45(9) 11 2 ? 
Ga7 Ga6 Ga7 98.1(3) 12 2 ? 
Ni1 Ga6 Ga7 54.5(2) 14_544 . ? 
Ni1 Ga6 Ga7 133.6(3) 13_554 . ? 
Ni1 Ga6 Ga7 102.9(3) 15_554 . ? 
Ga1 Ga6 Ga7 159.9(3) 13_554 . ? 
Ga5 Ga6 Ga7 82.6(2) 15_554 . ? 
Ga5 Ga6 Ga7 97.4(2) 13_554 . ? 
Ga7 Ga6 Ga7 31.6(5) 11 . ? 
Ga7 Ga6 Ga7 82.43(9) 12 . ? 
Ga7 Ga6 Ga7 57.0(5) 2 . ? 
Ni1 Ga6 Ga3 58.61(6) 14_544 . ? 
Ni1 Ga6 Ga3 139.84(10) 13_554 . ? 
Ni1 Ga6 Ga3 58.39(6) 15_554 . ? 
Ga1 Ga6 Ga3 97.85(8) 13_554 . ? 
Ga5 Ga6 Ga3 103.04(7) 15_554 . ? 
Ga5 Ga6 Ga3 159.94(9) 13_554 . ? 
Ga7 Ga6 Ga3 102.1(3) 11 . ? 
Ga7 Ga6 Ga3 159.3(3) 12 . ? 
Ga7 Ga6 Ga3 78.8(2) 2 . ? 
Ga7 Ga6 Ga3 78.8(2) . . ? 
Ni1 Ga6 Ga2 58.52(6) 14_544 10 ? 
Ni1 Ga6 Ga2 58.32(6) 13_554 10 ? 
Ni1 Ga6 Ga2 139.67(10) 15_554 10 ? 
Ga1 Ga6 Ga2 97.68(7) 13_554 10 ? 
Ga5 Ga6 Ga2 159.99(9) 15_554 10 ? 
Ga5 Ga6 Ga2 103.09(7) 13_554 10 ? 
Ga7 Ga6 Ga2 78.6(2) 11 10 ? 
Ga7 Ga6 Ga2 78.6(2) 12 10 ? 
Ga7 Ga6 Ga2 159.3(3) 2 10 ? 
Ga7 Ga6 Ga2 102.4(3) . 10 ? 
Ga3 Ga6 Ga2 96.96(7) . 10 ? 
Tm2 Ga5 Ga7 150.5(4) . 9 ? 
Tm2 Ga5 Ga7 150.5(4) . 18_545 ? 
Ga7 Ga5 Ga7 58.9(8) 9 18_545 ? 
Tm2 Ga5 Ni1 112.43(7) . 4_556 ? 
Ga7 Ga5 Ni1 70.1(4) 9 4_556 ? 
Ga7 Ga5 Ni1 71.1(4) 18_545 4_556 ? 
Tm2 Ga5 Ni1 112.43(7) . . ? 
Ga7 Ga5 Ni1 71.1(4) 9 . ? 
Ga7 Ga5 Ni1 70.1(4) 18_545 . ? 
Ni1 Ga5 Ni1 135.14(13) 4_556 . ? 
Tm2 Ga5 Ga5 30.0 . 3 ? 
Ga7 Ga5 Ga5 179.3(4) 9 3 ? 
Ga7 Ga5 Ga5 120.6(4) 18_545 3 ? 
Ni1 Ga5 Ga5 109.32(6) 4_556 3 ? 
Ni1 Ga5 Ga5 109.27(6) . 3 ? 
Tm2 Ga5 Ga5 30.0 . 2 ? 
Ga7 Ga5 Ga5 120.6(4) 9 2 ? 
Ga7 Ga5 Ga5 179.3(4) 18_545 2 ? 
Ni1 Ga5 Ga5 109.27(6) 4_556 2 ? 
Ni1 Ga5 Ga5 109.32(6) . 2 ? 
Ga5 Ga5 Ga5 60.0 3 2 ? 
Tm2 Ga5 Ga6 83.33(6) . 17_545 ? 
Ga7 Ga5 Ga6 117.7(4) 9 17_545 ? 
Ga7 Ga5 Ga6 74.7(4) 18_545 17_545 ? 
Ni1 Ga5 Ga6 56.24(5) 4_556 17_545 ? 
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Ni1 Ga5 Ga6 130.12(6) . 17_545 ? 
Ga5 Ga5 Ga6 61.57(6) 3 17_545 ? 
Ga5 Ga5 Ga6 105.97(6) 2 17_545 ? 
Tm2 Ga5 Ga6 83.33(6) . 8 ? 
Ga7 Ga5 Ga6 74.7(4) 9 8 ? 
Ga7 Ga5 Ga6 117.7(4) 18_545 8 ? 
Ni1 Ga5 Ga6 130.12(6) 4_556 8 ? 
Ni1 Ga5 Ga6 56.24(5) . 8 ? 
Ga5 Ga5 Ga6 105.96(6) 3 8 ? 
Ga5 Ga5 Ga6 61.56(6) 2 8 ? 
Ga6 Ga5 Ga6 166.66(12) 17_545 8 ? 
Tm2 Ga5 Ga6 83.29(6) . 16 ? 
Ga7 Ga5 Ga6 74.2(4) 9 16 ? 
Ga7 Ga5 Ga6 118.4(4) 18_545 16 ? 
Ni1 Ga5 Ga6 56.19(5) 4_556 16 ? 
Ni1 Ga5 Ga6 130.20(6) . 16 ? 
Ga5 Ga5 Ga6 105.93(5) 3 16 ? 
Ga5 Ga5 Ga6 61.52(6) 2 16 ? 
Ga6 Ga5 Ga6 97.40(9) 17_545 16 ? 
Ga6 Ga5 Ga6 81.03(9) 8 16 ? 
Tm2 Ga5 Ga6 83.29(6) . 7_445 ? 
Ga7 Ga5 Ga6 118.4(4) 9 7_445 ? 
Ga7 Ga5 Ga6 74.2(4) 18_545 7_445 ? 
Ni1 Ga5 Ga6 130.20(6) 4_556 7_445 ? 
Ni1 Ga5 Ga6 56.19(5) . 7_445 ? 
Ga5 Ga5 Ga6 61.52(6) 3 7_445 ? 
Ga5 Ga5 Ga6 105.93(5) 2 7_445 ? 
Ga6 Ga5 Ga6 81.03(9) 17_545 7_445 ? 
Ga6 Ga5 Ga6 97.40(9) 8 7_445 ? 
Ga6 Ga5 Ga6 166.59(12) 16 7_445 ? 
Tm2 Ga5 Tm1 135.14(3) . 7 ? 
Ga7 Ga5 Tm1 15.4(4) 9 7 ? 
Ga7 Ga5 Tm1 74.3(4) 18_545 7 ? 
Ni1 Ga5 Tm1 74.13(6) 4_556 7 ? 
Ni1 Ga5 Tm1 74.48(6) . 7 ? 
Ga5 Ga5 Tm1 165.14(3) 3 7 ? 
Ga5 Ga5 Tm1 105.14(3) 2 7 ? 
Ga6 Ga5 Tm1 127.63(8) 17_545 7 ? 
Ga6 Ga5 Tm1 63.52(4) 8 7 ? 
Ga6 Ga5 Tm1 63.33(4) 16 7 ? 
Ga6 Ga5 Tm1 127.91(8) 7_445 7 ? 
Ga7 Ga7 Tm1 150.3(4) 11 . ? 
Ga7 Ga7 Ga5 60.6(4) 11 14_544 ? 
Tm1 Ga7 Ga5 149.1(8) . 14_544 ? 
Ga7 Ga7 Ni1 72.5(8) 11 18_545 ? 
Tm1 Ga7 Ni1 111.3(6) . 18_545 ? 
Ga5 Ga7 Ni1 72.5(4) 14_544 18_545 ? 
Ga7 Ga7 Ni1 70.8(8) 11 14_544 ? 
Tm1 Ga7 Ni1 110.9(6) . 14_544 ? 
Ga5 Ga7 Ni1 71.8(4) 14_544 14_544 ? 
Ni1 Ga7 Ni1 137.8(6) 18_545 14_544 ? 
Ga7 Ga7 Ga7 179.0(8) 11 3 ? 
Tm1 Ga7 Ga7 30.000(3) . 3 ? 
Ga5 Ga7 Ga7 119.1(8) 14_544 3 ? 
Ni1 Ga7 Ga7 108.4(3) 18_545 3 ? 
Ni1 Ga7 Ga7 108.3(3) 14_544 3 ? 
Ga7 Ga7 Ga7 120.3(4) 11 2 ? 
Tm1 Ga7 Ga7 30.000(2) . 2 ? 
Ga5 Ga7 Ga7 179.0(7) 14_544 2 ? 
Ni1 Ga7 Ga7 108.1(3) 18_545 2 ? 
Ni1 Ga7 Ga7 107.9(3) 14_544 2 ? 
Ga7 Ga7 Ga7 60.0 3 2 ? 
Ga7 Ga7 Ga6 74.7(6) 11 11 ? 
Tm1 Ga7 Ga6 83.4(5) . 11 ? 
Ga5 Ga7 Ga6 119.6(6) 14_544 11 ? 
Ni1 Ga7 Ga6 55.8(2) 18_545 11 ? 
Ni1 Ga7 Ga6 129.6(4) 14_544 11 ? 
Ga7 Ga7 Ga6 106.1(3) 3 11 ? 
Ga7 Ga7 Ga6 61.4(4) 2 11 ? 

Ga7 Ga7 Ga6 119.1(7) 11 12_445 ? 
Tm1 Ga7 Ga6 83.4(4) . 12_445 ? 
Ga5 Ga7 Ga6 73.5(4) 14_544 12_445 ? 
Ni1 Ga7 Ga6 56.4(2) 18_545 12_445 ? 
Ni1 Ga7 Ga6 130.3(4) 14_544 12_445 ? 
Ga7 Ga7 Ga6 61.4(4) 3 12_445 ? 
Ga7 Ga7 Ga6 106.1(3) 2 12_445 ? 
Ga6 Ga7 Ga6 98.4(3) 11 12_445 ? 
Ga7 Ga7 Ga6 117.6(7) 11 3 ? 
Tm1 Ga7 Ga6 83.2(5) . 3 ? 
Ga5 Ga7 Ga6 73.0(4) 14_544 3 ? 
Ni1 Ga7 Ga6 130.6(4) 18_545 3 ? 
Ni1 Ga7 Ga6 56.0(2) 14_544 3 ? 
Ga7 Ga7 Ga6 61.5(4) 3 3 ? 
Ga7 Ga7 Ga6 106.0(3) 2 3 ? 
Ga6 Ga7 Ga6 166.7(5) 11 3 ? 
Ga6 Ga7 Ga6 80.5(3) 12_445 3 ? 
Ga7 Ga7 Ga6 73.7(6) 11 . ? 
Tm1 Ga7 Ga6 83.2(5) . . ? 
Ga5 Ga7 Ga6 118.8(6) 14_544 . ? 
Ni1 Ga7 Ga6 130.0(4) 18_545 . ? 
Ni1 Ga7 Ga6 55.4(2) 14_544 . ? 
Ga7 Ga7 Ga6 106.0(3) 3 . ? 
Ga7 Ga7 Ga6 61.5(4) 2 . ? 
Ga6 Ga7 Ga6 80.4(3) 11 . ? 
Ga6 Ga7 Ga6 166.6(5) 12_445 . ? 
Ga6 Ga7 Ga6 97.6(3) 3 . ? 
Ga7 Ga7 Tm1 14.9(2) 11 10 ? 
Tm1 Ga7 Tm1 135.4(6) . 10 ? 
Ga5 Ga7 Tm1 75.5(4) 14_544 10 ? 
Ni1 Ga7 Tm1 75.3(3) 18_545 10 ? 
Ni1 Ga7 Tm1 74.6(3) 14_544 10 ? 
Ga7 Ga7 Tm1 165.4(6) 3 10 ? 
Ga7 Ga7 Tm1 105.4(6) 2 10 ? 
Ga6 Ga7 Tm1 63.6(2) 11 10 ? 
Ga6 Ga7 Tm1 128.2(4) 12_445 10 ? 
Ga6 Ga7 Tm1 127.3(4) 3 10 ? 
Ga6 Ga7 Tm1 63.3(2) . 10 ? 
  
_diffrn_measured_fraction_theta_max    0.998 
_diffrn_reflns_theta_full              29.93 
_diffrn_measured_fraction_theta_full   0.998 
_refine_diff_density_max    4.590 
_refine_diff_density_min   -4.110 
_refine_diff_density_rms    0.683 
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A2.7  YbNi3Ga9 
 
data_ybni3ga9 
  
_audit_creation_method            SHELXL-97 
_chemical_name_systematic 
; 
 ? 
; 
_chemical_name_common             ? 
_chemical_melting_point           ? 
_chemical_formula_moiety          ? 
_chemical_formula_sum 
 'Ga9 Ni3 Yb' 
_chemical_formula_weight          976.65 
  
loop_ 
 _atom_type_symbol 
 _atom_type_description 
 _atom_type_scat_dispersion_real 
 _atom_type_scat_dispersion_imag 
 _atom_type_scat_source 
 'Ni'  'Ni'   0.3393   1.1124 
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4' 
 'Ga'  'Ga'   0.2307   1.6083 
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4' 
 'Yb'  'Yb'  -0.3850   5.5486 
 'International Tables Vol C Tables 4.2.6.8 
and 6.1.1.4' 
  
_symmetry_cell_setting            ? 
_symmetry_space_group_name_H-M    ? 
  
loop_ 
 _symmetry_equiv_pos_as_xyz 
 'x, y, z' 
 '-y, x-y, z' 
 '-x+y, -x, z' 
 'x-y, -y, -z' 
 '-x, -x+y, -z' 
 'y, x, -z' 
 'x+2/3, y+1/3, z+1/3' 
 '-y+2/3, x-y+1/3, z+1/3' 
 '-x+y+2/3, -x+1/3, z+1/3' 
 'x-y+2/3, -y+1/3, -z+1/3' 
 '-x+2/3, -x+y+1/3, -z+1/3' 
 'y+2/3, x+1/3, -z+1/3' 
 'x+1/3, y+2/3, z+2/3' 
 '-y+1/3, x-y+2/3, z+2/3' 
 '-x+y+1/3, -x+2/3, z+2/3' 
 'x-y+1/3, -y+2/3, -z+2/3' 
 '-x+1/3, -x+y+2/3, -z+2/3' 
 'y+1/3, x+2/3, -z+2/3' 
  
_cell_length_a                    7.2265(2) 
_cell_length_b                    7.2265(2) 
_cell_length_c                    27.5290(9) 
_cell_angle_alpha                 90.00 
_cell_angle_beta                  90.00 
_cell_angle_gamma                 120.00 
_cell_volume                      1245.02(6) 
_cell_formula_units_Z             6 
_cell_measurement_temperature     293(2) 
_cell_measurement_reflns_used     ? 
_cell_measurement_theta_min       ? 
_cell_measurement_theta_max       ? 
  
_exptl_crystal_description        ? 
_exptl_crystal_colour             ? 

_exptl_crystal_size_max           ? 
_exptl_crystal_size_mid           ? 
_exptl_crystal_size_min           ? 
_exptl_crystal_density_meas       ? 
_exptl_crystal_density_diffrn     7.816 
_exptl_crystal_density_method     'not 
measured' 
_exptl_crystal_F_000              2598 
_exptl_absorpt_coefficient_mu     46.365 
_exptl_absorpt_correction_type    ? 
_exptl_absorpt_correction_T_min   ? 
_exptl_absorpt_correction_T_max   ? 
_exptl_absorpt_process_details    ? 
  
_exptl_special_details 
; 
 ? 
; 
  
_diffrn_ambient_temperature       293(2) 
_diffrn_radiation_wavelength      0.71073 
_diffrn_radiation_type            MoK\a 
_diffrn_radiation_source          'fine-
focus sealed tube' 
_diffrn_radiation_monochromator   graphite 
_diffrn_measurement_device_type   ? 
_diffrn_measurement_method        ? 
_diffrn_detector_area_resol_mean  ? 
_diffrn_standards_number          ? 
_diffrn_standards_interval_count  ? 
_diffrn_standards_interval_time   ? 
_diffrn_standards_decay_%         ? 
_diffrn_reflns_number             1311 
_diffrn_reflns_av_R_equivalents   0.0348 
_diffrn_reflns_av_sigmaI/netI     0.0561 
_diffrn_reflns_limit_h_min        -10 
_diffrn_reflns_limit_h_max        10 
_diffrn_reflns_limit_k_min        -8 
_diffrn_reflns_limit_k_max        8 
_diffrn_reflns_limit_l_min        -32 
_diffrn_reflns_limit_l_max        38 
_diffrn_reflns_theta_min          3.34 
_diffrn_reflns_theta_max          30.00 
_reflns_number_total              810 
_reflns_number_gt                 725 
_reflns_threshold_expression      >2sigma(I) 
  
_computing_data_collection        ? 
_computing_cell_refinement        ? 
_computing_data_reduction         ? 
_computing_structure_solution     ? 
_computing_structure_refinement   'SHELXL-97 
(Sheldrick, 1997)' 
_computing_molecular_graphics     ? 
_computing_publication_material   ? 
  
_refine_special_details 
; 
 Refinement of F^2^ against ALL reflections.  
The weighted R-factor wR and 
 goodness of fit S are based on F^2^, 
conventional R-factors R are based 
 on F, with F set to zero for negative F^2^. 
The threshold expression of 
 F^2^ > 2sigma(F^2^) is used only for 
calculating R-factors(gt) etc. and is 
 not relevant to the choice of reflections 
for refinement.  R-factors based 
 on F^2^ are statistically about twice as 
large as those based on F, and R- 
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 factors based on ALL data will be even 
larger. 
; 
  
_refine_ls_structure_factor_coef  Fsqd 
_refine_ls_matrix_type            full 
_refine_ls_weighting_scheme       calc 
_refine_ls_weighting_details 
 'calc 
w=1/[\s^2^(Fo^2^)+(0.0495P)^2^+0.0000P] 
where P=(Fo^2^+2Fc^2^)/3' 
_atom_sites_solution_primary      direct 
_atom_sites_solution_secondary    difmap 
_atom_sites_solution_hydrogens    geom 
_refine_ls_hydrogen_treatment     mixed 
_refine_ls_extinction_method      SHELXL 
_refine_ls_extinction_coef        
0.00147(10) 
_refine_ls_extinction_expression 
 'Fc^*^=kFc[1+0.001xFc^2^\l^3^/sin(2\q)]^-
1/4^' 
_refine_ls_abs_structure_details 
 'Flack H D (1983), Acta Cryst. A39, 876-
881' 
_refine_ls_abs_structure_Flack    -0.07(5) 
_refine_ls_number_reflns          810 
_refine_ls_number_parameters      53 
_refine_ls_number_restraints      0 
_refine_ls_R_factor_all           0.0432 
_refine_ls_R_factor_gt            0.0389 
_refine_ls_wR_factor_ref          0.0914 
_refine_ls_wR_factor_gt           0.0890 
_refine_ls_goodness_of_fit_ref    1.042 
_refine_ls_restrained_S_all       1.042 
_refine_ls_shift/su_max           0.000 
_refine_ls_shift/su_mean          0.000 
  
loop_ 
 _atom_site_label 
 _atom_site_type_symbol 
 _atom_site_fract_x 
 _atom_site_fract_y 
 _atom_site_fract_z 
 _atom_site_U_iso_or_equiv 
 _atom_site_adp_type 
 _atom_site_occupancy 
 _atom_site_symmetry_multiplicity 
 _atom_site_calc_flag 
 _atom_site_refinement_flags 
 _atom_site_disorder_assembly 
 _atom_site_disorder_group 
Ga1 Ga 0.0000 0.0000 0.38460(7) 0.0079(3) 
Uani 1 3 d S . . 
Ga2 Ga 0.0000 0.0000 0.28302(7) 0.0075(3) 
Uani 1 3 d S . . 
Ga3 Ga 0.0000 0.0000 0.05077(7) 0.0077(3) 
Uani 1 3 d S . . 
Ga4 Ga 0.33292(13) 0.0000 0.0000 0.0110(4) 
Uani 1 2 d S . . 
Yb1 Yb 0.0000 0.0000 0.166828(16) 0.0064(2) 
Uani 0.88 3 d SP . . 
Yb2 Yb 0.0000 0.0000 0.5000 0.0036(6) Uani 
0.25 6 d SP . . 
Ni1 Ni 0.33742(14) 0.00004(15) 0.41809(6) 
0.0059(4) Uani 1 1 d . . . 
Ga6 Ga 0.33332(14) 0.33582(14) 0.10093(7) 
0.0078(3) Uani 1 1 d . . . 
Ga5 Ga 0.2106(2) 0.0000 0.5000 0.0068(4) 
Uani 0.76 2 d SP . . 
Ga7 Ga 0.2146(12) 0.0002(10) 0.16657(19) 
0.0059(19) Uani 0.12 1 d P . . 
  

loop_ 
 _atom_site_aniso_label 
 _atom_site_aniso_U_11 
 _atom_site_aniso_U_22 
 _atom_site_aniso_U_33 
 _atom_site_aniso_U_23 
 _atom_site_aniso_U_13 
 _atom_site_aniso_U_12 
Ga1 0.0095(5) 0.0095(5) 0.0046(8) 0.000 
0.000 0.0048(2) 
Ga2 0.0090(5) 0.0090(5) 0.0045(8) 0.000 
0.000 0.0045(2) 
Ga3 0.0091(5) 0.0091(5) 0.0051(8) 0.000 
0.000 0.0045(2) 
Ga4 0.0156(5) 0.0152(6) 0.0018(10) 0.0002(3) 
0.00009(17) 0.0076(3) 
Yb1 0.0074(2) 0.0074(2) 0.0044(4) 0.000 
0.000 0.00370(12) 
Yb2 0.0040(7) 0.0040(7) 0.0029(16) 0.000 
0.000 0.0020(4) 
Ni1 0.0072(6) 0.0078(6) 0.0025(9) 0.0001(3) 
0.0010(3) 0.0036(4) 
Ga6 0.0082(6) 0.0087(6) 0.0068(6) -0.0011(3) 
-0.0004(3) 0.0045(4) 
Ga5 0.0094(6) 0.0080(7) 0.0026(10) 0.0005(7) 
0.0003(3) 0.0040(4) 
Ga7 0.010(3) 0.002(3) 0.001(5) 0.005(3) 
0.003(2) -0.002(2) 
  
_geom_special_details 
; 
 All esds (except the esd in the dihedral 
angle between two l.s. planes) 
 are estimated using the full covariance 
matrix.  The cell esds are taken 
 into account individually in the estimation 
of esds in distances, angles 
 and torsion angles; correlations between 
esds in cell parameters are only 
 used when they are defined by crystal 
symmetry.  An approximate (isotropic) 
 treatment of cell esds is used for 
estimating esds involving l.s. planes. 
; 
  
loop_ 
 _geom_bond_atom_site_label_1 
 _geom_bond_atom_site_label_2 
 _geom_bond_distance 
 _geom_bond_site_symmetry_2 
 _geom_bond_publ_flag 
Ga1 Ni1 2.6067(13) 3 ? 
Ga1 Ni1 2.6067(13) . ? 
Ga1 Ni1 2.6067(13) 2 ? 
Ga1 Ga6 2.7542(14) 7_445 ? 
Ga1 Ga6 2.7542(14) 8 ? 
Ga1 Ga6 2.7542(14) 9_455 ? 
Ga1 Ga4 2.7930(11) 9 ? 
Ga1 Ga4 2.7930(11) 8_445 ? 
Ga1 Ga4 2.7930(11) 7_455 ? 
Ga1 Ga2 2.796(4) . ? 
Ga1 Yb2 3.1770(19) . ? 
Ga2 Ni1 2.5754(13) 17 ? 
Ga2 Ni1 2.5754(13) 16_445 ? 
Ga2 Ni1 2.5754(13) 18_545 ? 
Ga2 Ga4 2.7800(10) 9 ? 
Ga2 Ga4 2.7800(10) 8_445 ? 
Ga2 Ga4 2.7800(10) 7_455 ? 
Ga2 Ga6 2.7905(14) 12_445 ? 
Ga2 Ga6 2.7906(14) 11 ? 
Ga2 Ga6 2.7906(14) 10_455 ? 
Ga2 Yb1 3.199(2) . ? 
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Ga3 Ni1 2.5703(13) 15_554 ? 
Ga3 Ni1 2.5703(13) 13_444 ? 
Ga3 Ni1 2.5703(13) 14_544 ? 
Ga3 Ga4 2.7824(13) 3 ? 
Ga3 Ga4 2.7824(13) . ? 
Ga3 Ga4 2.7824(13) 2 ? 
Ga3 Ga6 2.7842(14) . ? 
Ga3 Ga6 2.7842(14) 2 ? 
Ga3 Ga6 2.7842(14) 3 ? 
Ga3 Ga3 2.796(4) 4 ? 
Ga3 Yb1 3.195(2) . ? 
Ga4 Ni1 2.3333(17) 14_544 ? 
Ga4 Ni1 2.3333(17) 11 ? 
Ga4 Ga2 2.7800(10) 10 ? 
Ga4 Ga2 2.7800(10) 13_544 ? 
Ga4 Ga3 2.7824(13) 4 ? 
Ga4 Ga1 2.7930(11) 10 ? 
Ga4 Ga1 2.7930(11) 13_544 ? 
Yb1 Ga7 1.550(8) 3 ? 
Yb1 Ga7 1.550(8) 2 ? 
Yb1 Ga7 1.550(8) . ? 
Yb1 Ga7 2.933(7) 11 ? 
Yb1 Ga7 2.933(7) 12_445 ? 
Yb1 Ga7 2.933(7) 10_455 ? 
Yb1 Ga5 2.9537(11) 15_554 ? 
Yb1 Ga5 2.9537(11) 13_444 ? 
Yb1 Ga5 2.9538(11) 14_544 ? 
Yb1 Ga6 3.0176(14) 12_445 ? 
Yb1 Ga6 3.0176(14) 11 ? 
Yb1 Ga6 3.0176(14) 10_455 ? 
Yb2 Ga5 1.5221(16) 3 ? 
Yb2 Ga5 1.5221(16) 2 ? 
Yb2 Ga5 1.5221(16) . ? 
Yb2 Ga7 2.935(8) 17 ? 
Yb2 Ga7 2.935(8) 9 ? 
Yb2 Ga7 2.935(8) 16_445 ? 
Yb2 Ga7 2.935(8) 8_445 ? 
Yb2 Ga7 2.935(8) 18_545 ? 
Yb2 Ga7 2.935(8) 7_455 ? 
Yb2 Ga6 2.9985(14) 7_445 ? 
Yb2 Ga6 2.9985(14) 18_445 ? 
Yb2 Ga6 2.9986(14) 16 ? 
Ni1 Ga4 2.3333(17) 9 ? 
Ni1 Ga7 2.405(6) 9 ? 
Ni1 Ga7 2.410(6) 18_545 ? 
Ni1 Ga5 2.4339(17) . ? 
Ni1 Ga6 2.4384(11) 9 ? 
Ni1 Ga6 2.4554(11) 8 ? 
Ni1 Ga6 2.4558(10) 7_445 ? 
Ni1 Ga3 2.5703(13) 7 ? 
Ni1 Ga2 2.5754(13) 16_545 ? 
Ni1 Yb1 3.2861(13) 16_545 ? 
Ni1 Yb1 3.2919(13) 7 ? 
Ga6 Ni1 2.4384(11) 14_544 ? 
Ga6 Ni1 2.4553(10) 15_554 ? 
Ga6 Ni1 2.4558(10) 13_554 ? 
Ga6 Ga1 2.7542(14) 13_554 ? 
Ga6 Ga5 2.7692(15) 15_554 ? 
Ga6 Ga5 2.7693(15) 13_554 ? 
Ga6 Ga7 2.780(6) 2 ? 
Ga6 Ga7 2.784(6) 12 ? 
Ga6 Ga2 2.7905(14) 10 ? 
Ga6 Ga7 2.793(6) . ? 
Ga6 Ga7 2.797(6) 11 ? 
Ga5 Ga7 1.513(9) 9 ? 
Ga5 Ga7 1.513(9) 18_545 ? 
Ga5 Ni1 2.4339(17) 4_556 ? 
Ga5 Ga5 2.636(3) 3 ? 
Ga5 Ga5 2.636(3) 2 ? 
Ga5 Ga6 2.7693(15) 17_545 ? 
Ga5 Ga6 2.7693(15) 8 ? 
Ga5 Ga6 2.7693(15) 16 ? 

Ga5 Ga6 2.7693(15) 7_445 ? 
Ga5 Yb1 2.9537(11) 7 ? 
Ga7 Ga7 1.486(16) 11 ? 
Ga7 Ga5 1.513(9) 14_544 ? 
Ga7 Ni1 2.405(6) 14_544 ? 
Ga7 Ni1 2.410(6) 18_545 ? 
Ga7 Ga7 2.684(15) 3 ? 
Ga7 Ga7 2.684(14) 2 ? 
Ga7 Ga6 2.780(6) 3 ? 
Ga7 Ga6 2.784(6) 12_445 ? 
Ga7 Ga6 2.797(6) 11 ? 
Ga7 Yb1 2.933(7) 10 ? 
  
loop_ 
 _geom_angle_atom_site_label_1 
 _geom_angle_atom_site_label_2 
 _geom_angle_atom_site_label_3 
 _geom_angle 
 _geom_angle_site_symmetry_1 
 _geom_angle_site_symmetry_3 
 _geom_angle_publ_flag 
Ni1 Ga1 Ni1 108.20(6) 3 . ? 
Ni1 Ga1 Ni1 108.20(6) 3 2 ? 
Ni1 Ga1 Ni1 108.20(6) . 2 ? 
Ni1 Ga1 Ga6 54.43(3) 3 7_445 ? 
Ni1 Ga1 Ga6 54.45(3) . 7_445 ? 
Ni1 Ga1 Ga6 129.52(9) 2 7_445 ? 
Ni1 Ga1 Ga6 129.52(9) 3 8 ? 
Ni1 Ga1 Ga6 54.43(3) . 8 ? 
Ni1 Ga1 Ga6 54.44(3) 2 8 ? 
Ga6 Ga1 Ga6 97.49(6) 7_445 8 ? 
Ni1 Ga1 Ga6 54.45(3) 3 9_455 ? 
Ni1 Ga1 Ga6 129.52(9) . 9_455 ? 
Ni1 Ga1 Ga6 54.43(3) 2 9_455 ? 
Ga6 Ga1 Ga6 97.49(6) 7_445 9_455 ? 
Ga6 Ga1 Ga6 97.49(6) 8 9_455 ? 
Ni1 Ga1 Ga4 125.66(3) 3 9 ? 
Ni1 Ga1 Ga4 51.06(4) . 9 ? 
Ni1 Ga1 Ga4 125.56(3) 2 9 ? 
Ga6 Ga1 Ga4 82.93(3) 7_445 9 ? 
Ga6 Ga1 Ga4 82.85(3) 8 9 ? 
Ga6 Ga1 Ga4 179.41(7) 9_455 9 ? 
Ni1 Ga1 Ga4 51.06(4) 3 8_445 ? 
Ni1 Ga1 Ga4 125.57(3) . 8_445 ? 
Ni1 Ga1 Ga4 125.66(3) 2 8_445 ? 
Ga6 Ga1 Ga4 82.85(3) 7_445 8_445 ? 
Ga6 Ga1 Ga4 179.41(7) 8 8_445 ? 
Ga6 Ga1 Ga4 82.93(3) 9_455 8_445 ? 
Ga4 Ga1 Ga4 96.73(5) 9 8_445 ? 
Ni1 Ga1 Ga4 125.56(3) 3 7_455 ? 
Ni1 Ga1 Ga4 125.66(3) . 7_455 ? 
Ni1 Ga1 Ga4 51.06(4) 2 7_455 ? 
Ga6 Ga1 Ga4 179.41(7) 7_445 7_455 ? 
Ga6 Ga1 Ga4 82.93(3) 8 7_455 ? 
Ga6 Ga1 Ga4 82.85(3) 9_455 7_455 ? 
Ga4 Ga1 Ga4 96.73(5) 9 7_455 ? 
Ga4 Ga1 Ga4 96.72(5) 8_445 7_455 ? 
Ni1 Ga1 Ga2 110.71(5) 3 . ? 
Ni1 Ga1 Ga2 110.71(5) . . ? 
Ni1 Ga1 Ga2 110.71(5) 2 . ? 
Ga6 Ga1 Ga2 119.76(5) 7_445 . ? 
Ga6 Ga1 Ga2 119.76(5) 8 . ? 
Ga6 Ga1 Ga2 119.76(5) 9_455 . ? 
Ga4 Ga1 Ga2 59.65(3) 9 . ? 
Ga4 Ga1 Ga2 59.65(3) 8_445 . ? 
Ga4 Ga1 Ga2 59.65(3) 7_455 . ? 
Ni1 Ga1 Yb2 69.29(5) 3 . ? 
Ni1 Ga1 Yb2 69.29(5) . . ? 
Ni1 Ga1 Yb2 69.29(5) 2 . ? 
Ga6 Ga1 Yb2 60.24(5) 7_445 . ? 
Ga6 Ga1 Yb2 60.24(5) 8 . ? 
Ga6 Ga1 Yb2 60.24(5) 9_455 . ? 
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Ga4 Ga1 Yb2 120.35(3) 9 . ? 
Ga4 Ga1 Yb2 120.35(3) 8_445 . ? 
Ga4 Ga1 Yb2 120.35(3) 7_455 . ? 
Ga2 Ga1 Yb2 180.0 . . ? 
Ni1 Ga2 Ni1 107.26(6) 17 16_445 ? 
Ni1 Ga2 Ni1 107.26(6) 17 18_545 ? 
Ni1 Ga2 Ni1 107.26(6) 16_445 18_545 ? 
Ni1 Ga2 Ga4 126.38(3) 17 9 ? 
Ni1 Ga2 Ga4 125.43(3) 16_445 9 ? 
Ni1 Ga2 Ga4 51.49(4) 18_545 9 ? 
Ni1 Ga2 Ga4 125.43(3) 17 8_445 ? 
Ni1 Ga2 Ga4 51.49(4) 16_445 8_445 ? 
Ni1 Ga2 Ga4 126.38(3) 18_545 8_445 ? 
Ga4 Ga2 Ga4 97.33(5) 9 8_445 ? 
Ni1 Ga2 Ga4 51.49(4) 17 7_455 ? 
Ni1 Ga2 Ga4 126.38(3) 16_445 7_455 ? 
Ni1 Ga2 Ga4 125.44(3) 18_545 7_455 ? 
Ga4 Ga2 Ga4 97.33(5) 9 7_455 ? 
Ga4 Ga2 Ga4 97.33(5) 8_445 7_455 ? 
Ni1 Ga2 Ga6 128.45(9) 17 12_445 ? 
Ni1 Ga2 Ga6 53.87(3) 16_445 12_445 ? 
Ni1 Ga2 Ga6 54.29(3) 18_545 12_445 ? 
Ga4 Ga2 Ga6 82.51(3) 9 12_445 ? 
Ga4 Ga2 Ga6 82.91(3) 8_445 12_445 ? 
Ga4 Ga2 Ga6 179.73(4) 7_455 12_445 ? 
Ni1 Ga2 Ga6 54.29(3) 17 11 ? 
Ni1 Ga2 Ga6 128.45(9) 16_445 11 ? 
Ni1 Ga2 Ga6 53.87(3) 18_545 11 ? 
Ga4 Ga2 Ga6 82.91(3) 9 11 ? 
Ga4 Ga2 Ga6 179.73(4) 8_445 11 ? 
Ga4 Ga2 Ga6 82.51(3) 7_455 11 ? 
Ga6 Ga2 Ga6 97.25(6) 12_445 11 ? 
Ni1 Ga2 Ga6 53.87(3) 17 10_455 ? 
Ni1 Ga2 Ga6 54.29(3) 16_445 10_455 ? 
Ni1 Ga2 Ga6 128.45(9) 18_545 10_455 ? 
Ga4 Ga2 Ga6 179.73(4) 9 10_455 ? 
Ga4 Ga2 Ga6 82.51(3) 8_445 10_455 ? 
Ga4 Ga2 Ga6 82.91(3) 7_455 10_455 ? 
Ga6 Ga2 Ga6 97.25(6) 12_445 10_455 ? 
Ga6 Ga2 Ga6 97.25(6) 11 10_455 ? 
Ni1 Ga2 Ga1 111.60(5) 17 . ? 
Ni1 Ga2 Ga1 111.60(5) 16_445 . ? 
Ni1 Ga2 Ga1 111.60(5) 18_545 . ? 
Ga4 Ga2 Ga1 60.11(3) 9 . ? 
Ga4 Ga2 Ga1 60.11(3) 8_445 . ? 
Ga4 Ga2 Ga1 60.11(3) 7_455 . ? 
Ga6 Ga2 Ga1 119.95(5) 12_445 . ? 
Ga6 Ga2 Ga1 119.95(5) 11 . ? 
Ga6 Ga2 Ga1 119.95(5) 10_455 . ? 
Ni1 Ga2 Yb1 68.40(5) 17 . ? 
Ni1 Ga2 Yb1 68.40(5) 16_445 . ? 
Ni1 Ga2 Yb1 68.40(5) 18_545 . ? 
Ga4 Ga2 Yb1 119.89(3) 9 . ? 
Ga4 Ga2 Yb1 119.89(3) 8_445 . ? 
Ga4 Ga2 Yb1 119.89(3) 7_455 . ? 
Ga6 Ga2 Yb1 60.05(5) 12_445 . ? 
Ga6 Ga2 Yb1 60.05(5) 11 . ? 
Ga6 Ga2 Yb1 60.05(5) 10_455 . ? 
Ga1 Ga2 Yb1 180.0 . . ? 
Ni1 Ga3 Ni1 107.54(6) 15_554 13_444 ? 
Ni1 Ga3 Ni1 107.54(6) 15_554 14_544 ? 
Ni1 Ga3 Ni1 107.54(6) 13_444 14_544 ? 
Ni1 Ga3 Ga4 125.32(3) 15_554 3 ? 
Ni1 Ga3 Ga4 51.50(4) 13_444 3 ? 
Ni1 Ga3 Ga4 126.36(3) 14_544 3 ? 
Ni1 Ga3 Ga4 126.36(3) 15_554 . ? 
Ni1 Ga3 Ga4 125.32(3) 13_444 . ? 
Ni1 Ga3 Ga4 51.50(4) 14_544 . ? 
Ga4 Ga3 Ga4 96.98(5) 3 . ? 
Ni1 Ga3 Ga4 51.50(4) 15_554 2 ? 
Ni1 Ga3 Ga4 126.36(3) 13_444 2 ? 
Ni1 Ga3 Ga4 125.32(3) 14_544 2 ? 

Ga4 Ga3 Ga4 96.98(5) 3 2 ? 
Ga4 Ga3 Ga4 96.98(5) . 2 ? 
Ni1 Ga3 Ga6 54.41(3) 15_554 . ? 
Ni1 Ga3 Ga6 128.93(9) 13_444 . ? 
Ni1 Ga3 Ga6 54.00(3) 14_544 . ? 
Ga4 Ga3 Ga6 179.46(6) 3 . ? 
Ga4 Ga3 Ga6 82.98(3) . . ? 
Ga4 Ga3 Ga6 82.50(3) 2 . ? 
Ni1 Ga3 Ga6 54.00(3) 15_554 2 ? 
Ni1 Ga3 Ga6 54.41(3) 13_444 2 ? 
Ni1 Ga3 Ga6 128.93(9) 14_544 2 ? 
Ga4 Ga3 Ga6 82.50(3) 3 2 ? 
Ga4 Ga3 Ga6 179.46(6) . 2 ? 
Ga4 Ga3 Ga6 82.98(3) 2 2 ? 
Ga6 Ga3 Ga6 97.54(6) . 2 ? 
Ni1 Ga3 Ga6 128.93(9) 15_554 3 ? 
Ni1 Ga3 Ga6 54.00(3) 13_444 3 ? 
Ni1 Ga3 Ga6 54.41(3) 14_544 3 ? 
Ga4 Ga3 Ga6 82.98(3) 3 3 ? 
Ga4 Ga3 Ga6 82.50(3) . 3 ? 
Ga4 Ga3 Ga6 179.46(6) 2 3 ? 
Ga6 Ga3 Ga6 97.54(6) . 3 ? 
Ga6 Ga3 Ga6 97.54(6) 2 3 ? 
Ni1 Ga3 Ga3 111.34(5) 15_554 4 ? 
Ni1 Ga3 Ga3 111.34(5) 13_444 4 ? 
Ni1 Ga3 Ga3 111.34(5) 14_544 4 ? 
Ga4 Ga3 Ga3 59.84(4) 3 4 ? 
Ga4 Ga3 Ga3 59.84(4) . 4 ? 
Ga4 Ga3 Ga3 59.84(4) 2 4 ? 
Ga6 Ga3 Ga3 119.73(5) . 4 ? 
Ga6 Ga3 Ga3 119.73(5) 2 4 ? 
Ga6 Ga3 Ga3 119.73(5) 3 4 ? 
Ni1 Ga3 Yb1 68.66(5) 15_554 . ? 
Ni1 Ga3 Yb1 68.66(5) 13_444 . ? 
Ni1 Ga3 Yb1 68.66(5) 14_544 . ? 
Ga4 Ga3 Yb1 120.16(4) 3 . ? 
Ga4 Ga3 Yb1 120.16(4) . . ? 
Ga4 Ga3 Yb1 120.16(4) 2 . ? 
Ga6 Ga3 Yb1 60.27(5) . . ? 
Ga6 Ga3 Yb1 60.27(5) 2 . ? 
Ga6 Ga3 Yb1 60.27(5) 3 . ? 
Ga3 Ga3 Yb1 180.0 4 . ? 
Ni1 Ga4 Ni1 179.41(6) 14_544 11 ? 
Ni1 Ga4 Ga2 59.72(4) 14_544 10 ? 
Ni1 Ga4 Ga2 120.57(4) 11 10 ? 
Ni1 Ga4 Ga2 120.57(4) 14_544 13_544 ? 
Ni1 Ga4 Ga2 59.73(4) 11 13_544 ? 
Ga2 Ga4 Ga2 128.52(4) 10 13_544 ? 
Ni1 Ga4 Ga3 119.86(5) 14_544 4 ? 
Ni1 Ga4 Ga3 59.55(4) 11 4 ? 
Ga2 Ga4 Ga3 128.74(3) 10 4 ? 
Ga2 Ga4 Ga3 97.19(4) 13_544 4 ? 
Ni1 Ga4 Ga3 59.55(4) 14_544 . ? 
Ni1 Ga4 Ga3 119.86(5) 11 . ? 
Ga2 Ga4 Ga3 97.19(4) 10 . ? 
Ga2 Ga4 Ga3 128.74(3) 13_544 . ? 
Ga3 Ga4 Ga3 60.31(7) 4 . ? 
Ni1 Ga4 Ga1 119.95(4) 14_544 10 ? 
Ni1 Ga4 Ga1 60.34(4) 11 10 ? 
Ga2 Ga4 Ga1 60.23(6) 10 10 ? 
Ga2 Ga4 Ga1 96.95(5) 13_544 10 ? 
Ga3 Ga4 Ga1 96.89(4) 4 10 ? 
Ga3 Ga4 Ga1 128.87(3) . 10 ? 
Ni1 Ga4 Ga1 60.34(4) 14_544 13_544 ? 
Ni1 Ga4 Ga1 119.95(4) 11 13_544 ? 
Ga2 Ga4 Ga1 96.95(5) 10 13_544 ? 
Ga2 Ga4 Ga1 60.23(6) 13_544 13_544 ? 
Ga3 Ga4 Ga1 128.87(3) 4 13_544 ? 
Ga3 Ga4 Ga1 96.89(4) . 13_544 ? 
Ga1 Ga4 Ga1 128.77(4) 10 13_544 ? 
Ga7 Yb1 Ga7 119.998(4) 3 2 ? 
Ga7 Yb1 Ga7 119.998(4) 3 . ? 
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Ga7 Yb1 Ga7 119.998(4) 2 . ? 
Ga7 Yb1 Ga7 134.65(18) 3 11 ? 
Ga7 Yb1 Ga7 105.35(18) 2 11 ? 
Ga7 Yb1 Ga7 14.65(18) . 11 ? 
Ga7 Yb1 Ga7 14.65(18) 3 12_445 ? 
Ga7 Yb1 Ga7 134.65(18) 2 12_445 ? 
Ga7 Yb1 Ga7 105.35(18) . 12_445 ? 
Ga7 Yb1 Ga7 120.0 11 12_445 ? 
Ga7 Yb1 Ga7 105.35(18) 3 10_455 ? 
Ga7 Yb1 Ga7 14.65(18) 2 10_455 ? 
Ga7 Yb1 Ga7 134.65(18) . 10_455 ? 
Ga7 Yb1 Ga7 120.000(2) 11 10_455 ? 
Ga7 Yb1 Ga7 119.999(2) 12_445 10_455 ? 
Ga7 Yb1 Ga5 135.1(2) 3 15_554 ? 
Ga7 Yb1 Ga5 15.1(2) 2 15_554 ? 
Ga7 Yb1 Ga5 104.9(2) . 15_554 ? 
Ga7 Yb1 Ga5 90.22(16) 11 15_554 ? 
Ga7 Yb1 Ga5 149.78(16) 12_445 15_554 ? 
Ga7 Yb1 Ga5 29.78(16) 10_455 15_554 ? 
Ga7 Yb1 Ga5 15.1(2) 3 13_444 ? 
Ga7 Yb1 Ga5 104.9(2) 2 13_444 ? 
Ga7 Yb1 Ga5 135.1(2) . 13_444 ? 
Ga7 Yb1 Ga5 149.78(16) 11 13_444 ? 
Ga7 Yb1 Ga5 29.77(16) 12_445 13_444 ? 
Ga7 Yb1 Ga5 90.22(16) 10_455 13_444 ? 
Ga5 Yb1 Ga5 120.0 15_554 13_444 ? 
Ga7 Yb1 Ga5 104.9(2) 3 14_544 ? 
Ga7 Yb1 Ga5 135.1(2) 2 14_544 ? 
Ga7 Yb1 Ga5 15.1(2) . 14_544 ? 
Ga7 Yb1 Ga5 29.78(16) 11 14_544 ? 
Ga7 Yb1 Ga5 90.22(16) 12_445 14_544 ? 
Ga7 Yb1 Ga5 149.78(16) 10_455 14_544 ? 
Ga5 Yb1 Ga5 120.0 15_554 14_544 ? 
Ga5 Yb1 Ga5 120.0 13_444 14_544 ? 
Ga7 Yb1 Ga6 66.8(2) 3 12_445 ? 
Ga7 Yb1 Ga6 143.51(19) 2 12_445 ? 
Ga7 Yb1 Ga6 66.3(2) . 12_445 ? 
Ga7 Yb1 Ga6 77.53(14) 11 12_445 ? 
Ga7 Yb1 Ga6 55.97(13) 12_445 12_445 ? 
Ga7 Yb1 Ga6 140.96(12) 10_455 12_445 ? 
Ga5 Yb1 Ga6 140.65(4) 15_554 12_445 ? 
Ga5 Yb1 Ga6 78.43(2) 13_444 12_445 ? 
Ga5 Yb1 Ga6 55.25(3) 14_544 12_445 ? 
Ga7 Yb1 Ga6 143.51(19) 3 11 ? 
Ga7 Yb1 Ga6 66.3(2) 2 11 ? 
Ga7 Yb1 Ga6 66.8(2) . 11 ? 
Ga7 Yb1 Ga6 55.97(13) 11 11 ? 
Ga7 Yb1 Ga6 140.96(12) 12_445 11 ? 
Ga7 Yb1 Ga6 77.53(14) 10_455 11 ? 
Ga5 Yb1 Ga6 55.25(3) 15_554 11 ? 
Ga5 Yb1 Ga6 140.65(4) 13_444 11 ? 
Ga5 Yb1 Ga6 78.43(2) 14_544 11 ? 
Ga6 Yb1 Ga6 87.88(5) 12_445 11 ? 
Ga7 Yb1 Ga6 66.3(2) 3 10_455 ? 
Ga7 Yb1 Ga6 66.8(2) 2 10_455 ? 
Ga7 Yb1 Ga6 143.51(19) . 10_455 ? 
Ga7 Yb1 Ga6 140.96(12) 11 10_455 ? 
Ga7 Yb1 Ga6 77.53(14) 12_445 10_455 ? 
Ga7 Yb1 Ga6 55.97(13) 10_455 10_455 ? 
Ga5 Yb1 Ga6 78.43(2) 15_554 10_455 ? 
Ga5 Yb1 Ga6 55.25(3) 13_444 10_455 ? 
Ga5 Yb1 Ga6 140.65(4) 14_544 10_455 ? 
Ga6 Yb1 Ga6 87.88(5) 12_445 10_455 ? 
Ga6 Yb1 Ga6 87.88(5) 11 10_455 ? 
Ga5 Yb2 Ga5 120.000(1) 3 2 ? 
Ga5 Yb2 Ga5 120.000(1) 3 . ? 
Ga5 Yb2 Ga5 120.000(2) 2 . ? 
Ga5 Yb2 Ga7 134.67(14) 3 17 ? 
Ga5 Yb2 Ga7 14.67(14) 2 17 ? 
Ga5 Yb2 Ga7 105.33(14) . 17 ? 
Ga5 Yb2 Ga7 134.67(14) 3 9 ? 
Ga5 Yb2 Ga7 105.33(14) 2 9 ? 

Ga5 Yb2 Ga7 14.67(14) . 9 ? 
Ga7 Yb2 Ga7 90.7(3) 17 9 ? 
Ga5 Yb2 Ga7 14.67(14) 3 16_445 ? 
Ga5 Yb2 Ga7 105.33(14) 2 16_445 ? 
Ga5 Yb2 Ga7 134.67(15) . 16_445 ? 
Ga7 Yb2 Ga7 120.001(2) 17 16_445 ? 
Ga7 Yb2 Ga7 149.3(3) 9 16_445 ? 
Ga5 Yb2 Ga7 14.67(14) 3 8_445 ? 
Ga5 Yb2 Ga7 134.67(15) 2 8_445 ? 
Ga5 Yb2 Ga7 105.33(14) . 8_445 ? 
Ga7 Yb2 Ga7 149.3(3) 17 8_445 ? 
Ga7 Yb2 Ga7 120.001(1) 9 8_445 ? 
Ga7 Yb2 Ga7 29.3(3) 16_445 8_445 ? 
Ga5 Yb2 Ga7 105.33(14) 3 18_545 ? 
Ga5 Yb2 Ga7 134.67(15) 2 18_545 ? 
Ga5 Yb2 Ga7 14.67(14) . 18_545 ? 
Ga7 Yb2 Ga7 120.000(5) 17 18_545 ? 
Ga7 Yb2 Ga7 29.3(3) 9 18_545 ? 
Ga7 Yb2 Ga7 119.999(4) 16_445 18_545 ? 
Ga7 Yb2 Ga7 90.7(3) 8_445 18_545 ? 
Ga5 Yb2 Ga7 105.33(14) 3 7_455 ? 
Ga5 Yb2 Ga7 14.67(14) 2 7_455 ? 
Ga5 Yb2 Ga7 134.67(15) . 7_455 ? 
Ga7 Yb2 Ga7 29.3(3) 17 7_455 ? 
Ga7 Yb2 Ga7 120.000(5) 9 7_455 ? 
Ga7 Yb2 Ga7 90.7(3) 16_445 7_455 ? 
Ga7 Yb2 Ga7 119.999(4) 8_445 7_455 ? 
Ga7 Yb2 Ga7 149.3(3) 18_545 7_455 ? 
Ga5 Yb2 Ga6 66.50(2) 3 7_445 ? 
Ga5 Yb2 Ga6 142.88(3) 2 7_445 ? 
Ga5 Yb2 Ga6 66.506(19) . 7_445 ? 
Ga7 Yb2 Ga6 140.52(11) 17 7_445 ? 
Ga7 Yb2 Ga6 77.80(13) 9 7_445 ? 
Ga7 Yb2 Ga6 77.86(13) 16_445 7_445 ? 
Ga7 Yb2 Ga6 55.87(13) 8_445 7_445 ? 
Ga7 Yb2 Ga6 55.95(12) 18_545 7_445 ? 
Ga7 Yb2 Ga6 140.43(11) 7_455 7_445 ? 
Ga5 Yb2 Ga6 66.50(2) 3 18_445 ? 
Ga5 Yb2 Ga6 66.506(19) 2 18_445 ? 
Ga5 Yb2 Ga6 142.88(3) . 18_445 ? 
Ga7 Yb2 Ga6 77.80(13) 17 18_445 ? 
Ga7 Yb2 Ga6 140.52(11) 9 18_445 ? 
Ga7 Yb2 Ga6 55.87(13) 16_445 18_445 ? 
Ga7 Yb2 Ga6 77.86(13) 8_445 18_445 ? 
Ga7 Yb2 Ga6 140.43(11) 18_545 18_445 ? 
Ga7 Yb2 Ga6 55.95(12) 7_455 18_445 ? 
Ga6 Yb2 Ga6 133.01(4) 7_445 18_445 ? 
Ga5 Yb2 Ga6 142.88(3) 3 16 ? 
Ga5 Yb2 Ga6 66.50(2) 2 16 ? 
Ga5 Yb2 Ga6 66.51(2) . 16 ? 
Ga7 Yb2 Ga6 55.87(13) 17 16 ? 
Ga7 Yb2 Ga6 55.95(12) 9 16 ? 
Ga7 Yb2 Ga6 140.43(11) 16_445 16 ? 
Ga7 Yb2 Ga6 140.52(11) 8_445 16 ? 
Ga7 Yb2 Ga6 77.80(13) 18_545 16 ? 
Ga7 Yb2 Ga6 77.86(14) 7_455 16 ? 
Ga6 Yb2 Ga6 133.01(4) 7_445 16 ? 
Ga6 Yb2 Ga6 87.34(5) 18_445 16 ? 
Ga4 Ni1 Ga7 159.7(2) 9 9 ? 
Ga4 Ni1 Ga7 159.8(2) 9 18_545 ? 
Ga7 Ni1 Ga7 36.0(3) 9 18_545 ? 
Ga4 Ni1 Ga5 157.21(6) 9 . ? 
Ga7 Ni1 Ga5 36.4(2) 9 . ? 
Ga7 Ni1 Ga5 36.4(2) 18_545 . ? 
Ga4 Ni1 Ga6 101.21(6) 9 9 ? 
Ga7 Ni1 Ga6 70.43(17) 9 9 ? 
Ga7 Ni1 Ga6 70.44(17) 18_545 9 ? 
Ga5 Ni1 Ga6 101.59(8) . 9 ? 
Ga4 Ni1 Ga6 100.04(6) 9 8 ? 
Ga7 Ni1 Ga6 69.77(17) 9 8 ? 
Ga7 Ni1 Ga6 100.1(2) 18_545 8 ? 
Ga5 Ni1 Ga6 69.00(5) . 8 ? 
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Ga6 Ni1 Ga6 117.68(7) 9 8 ? 
Ga4 Ni1 Ga6 100.14(6) 9 7_445 ? 
Ga7 Ni1 Ga6 100.1(2) 9 7_445 ? 
Ga7 Ni1 Ga6 69.78(17) 18_545 7_445 ? 
Ga5 Ni1 Ga6 68.99(5) . 7_445 ? 
Ga6 Ni1 Ga6 117.67(7) 9 7_445 ? 
Ga6 Ni1 Ga6 114.96(6) 8 7_445 ? 
Ga4 Ni1 Ga3 68.95(6) 9 7 ? 
Ga7 Ni1 Ga3 90.8(2) 9 7 ? 
Ga7 Ni1 Ga3 121.00(16) 18_545 7 ? 
Ga5 Ni1 Ga3 120.62(6) . 7 ? 
Ga6 Ni1 Ga3 67.48(4) 9 7 ? 
Ga6 Ni1 Ga3 67.24(4) 8 7 ? 
Ga6 Ni1 Ga3 169.00(9) 7_445 7 ? 
Ga4 Ni1 Ga2 68.79(6) 9 16_545 ? 
Ga7 Ni1 Ga2 121.25(16) 9 16_545 ? 
Ga7 Ni1 Ga2 91.1(2) 18_545 16_545 ? 
Ga5 Ni1 Ga2 120.85(6) . 16_545 ? 
Ga6 Ni1 Ga2 67.58(4) 9 16_545 ? 
Ga6 Ni1 Ga2 168.74(9) 8 16_545 ? 
Ga6 Ni1 Ga2 67.33(4) 7_445 16_545 ? 
Ga3 Ni1 Ga2 108.35(6) 7 16_545 ? 
Ga4 Ni1 Ga1 68.60(6) 9 . ? 
Ga7 Ni1 Ga1 119.16(17) 9 . ? 
Ga7 Ni1 Ga1 119.14(17) 18_545 . ? 
Ga5 Ni1 Ga1 88.60(6) . . ? 
Ga6 Ni1 Ga1 169.81(10) 9 . ? 
Ga6 Ni1 Ga1 65.84(4) 8 . ? 
Ga6 Ni1 Ga1 65.84(4) 7_445 . ? 
Ga3 Ni1 Ga1 107.39(6) 7 . ? 
Ga2 Ni1 Ga1 107.25(6) 16_545 . ? 
Ga4 Ni1 Yb1 133.61(4) 9 16_545 ? 
Ga7 Ni1 Yb1 59.68(17) 9 16_545 ? 
Ga7 Ni1 Yb1 26.26(19) 18_545 16_545 ? 
Ga5 Ni1 Yb1 60.00(4) . 16_545 ? 
Ga6 Ni1 Yb1 61.53(4) 9 16_545 ? 
Ga6 Ni1 Yb1 126.31(7) 8 16_545 ? 
Ga6 Ni1 Yb1 61.41(4) 7_445 16_545 ? 
Ga3 Ni1 Yb1 126.94(5) 7 16_545 ? 
Ga2 Ni1 Yb1 64.83(5) 16_545 16_545 ? 
Ga1 Ni1 Yb1 125.22(4) . 16_545 ? 
Ga4 Ni1 Yb1 133.63(4) 9 7 ? 
Ga7 Ni1 Yb1 26.1(2) 9 7 ? 
Ga7 Ni1 Yb1 59.55(17) 18_545 7 ? 
Ga5 Ni1 Yb1 59.90(4) . 7 ? 
Ga6 Ni1 Yb1 61.56(4) 9 7 ? 
Ga6 Ni1 Yb1 61.44(4) 8 7 ? 
Ga6 Ni1 Yb1 126.19(7) 7_445 7 ? 
Ga3 Ni1 Yb1 64.68(5) 7 7 ? 
Ga2 Ni1 Yb1 127.10(5) 16_545 7 ? 
Ga1 Ni1 Yb1 125.22(5) . 7 ? 
Yb1 Ni1 Yb1 78.73(3) 16_545 7 ? 
Ni1 Ga6 Ni1 115.85(7) 14_544 15_554 ? 
Ni1 Ga6 Ni1 115.86(7) 14_544 13_554 ? 
Ni1 Ga6 Ni1 118.61(7) 15_554 13_554 ? 
Ni1 Ga6 Ga1 139.72(9) 14_544 13_554 ? 
Ni1 Ga6 Ga1 59.72(4) 15_554 13_554 ? 
Ni1 Ga6 Ga1 59.72(4) 13_554 13_554 ? 
Ni1 Ga6 Ga5 134.26(7) 14_544 15_554 ? 
Ni1 Ga6 Ga5 55.14(4) 15_554 15_554 ? 
Ni1 Ga6 Ga5 104.30(6) 13_554 15_554 ? 
Ga1 Ga6 Ga5 79.25(4) 13_554 15_554 ? 
Ni1 Ga6 Ga5 134.26(7) 14_544 13_554 ? 
Ni1 Ga6 Ga5 104.30(6) 15_554 13_554 ? 
Ni1 Ga6 Ga5 55.13(4) 13_554 13_554 ? 
Ga1 Ga6 Ga5 79.25(4) 13_554 13_554 ? 
Ga5 Ga6 Ga5 56.85(7) 15_554 13_554 ? 
Ni1 Ga6 Ga7 103.56(18) 14_544 2 ? 
Ni1 Ga6 Ga7 54.27(14) 15_554 2 ? 
Ni1 Ga6 Ga7 135.01(17) 13_554 2 ? 
Ga1 Ga6 Ga7 102.74(16) 13_554 2 ? 
Ga5 Ga6 Ga7 31.63(19) 15_554 2 ? 

Ga5 Ga6 Ga7 82.15(14) 13_554 2 ? 
Ni1 Ga6 Ga7 103.57(18) 14_544 12 ? 
Ni1 Ga6 Ga7 134.97(17) 15_554 12 ? 
Ni1 Ga6 Ga7 54.35(14) 13_554 12 ? 
Ga1 Ga6 Ga7 102.77(16) 13_554 12 ? 
Ga5 Ga6 Ga7 82.08(15) 15_554 12 ? 
Ga5 Ga6 Ga7 31.61(19) 13_554 12 ? 
Ga7 Ga6 Ga7 97.24(19) 2 12 ? 
Ni1 Ga6 Ga3 58.52(4) 14_544 . ? 
Ni1 Ga6 Ga3 58.35(4) 15_554 . ? 
Ni1 Ga6 Ga3 139.81(9) 13_554 . ? 
Ga1 Ga6 Ga3 97.76(6) 13_554 . ? 
Ga5 Ga6 Ga3 103.05(5) 15_554 . ? 
Ga5 Ga6 Ga3 159.90(6) 13_554 . ? 
Ga7 Ga6 Ga3 79.13(14) 2 . ? 
Ga7 Ga6 Ga3 159.44(17) 12 . ? 
Ni1 Ga6 Ga2 58.55(4) 14_544 10 ? 
Ni1 Ga6 Ga2 139.58(9) 15_554 10 ? 
Ni1 Ga6 Ga2 58.38(4) 13_554 10 ? 
Ga1 Ga6 Ga2 97.61(6) 13_554 10 ? 
Ga5 Ga6 Ga2 160.03(6) 15_554 10 ? 
Ga5 Ga6 Ga2 103.19(5) 13_554 10 ? 
Ga7 Ga6 Ga2 159.61(17) 2 10 ? 
Ga7 Ga6 Ga2 79.40(15) 12 10 ? 
Ga3 Ga6 Ga2 96.91(6) . 10 ? 
Ni1 Ga6 Ga7 54.23(15) 14_544 . ? 
Ni1 Ga6 Ga7 103.27(18) 15_554 . ? 
Ni1 Ga6 Ga7 133.40(17) 13_554 . ? 
Ga1 Ga6 Ga7 160.31(18) 13_554 . ? 
Ga5 Ga6 Ga7 82.59(15) 15_554 . ? 
Ga5 Ga6 Ga7 97.15(14) 13_554 . ? 
Ga7 Ga6 Ga7 57.6(3) 2 . ? 
Ga7 Ga6 Ga7 82.09(6) 12 . ? 
Ga3 Ga6 Ga7 78.92(14) . . ? 
Ga2 Ga6 Ga7 102.06(17) 10 . ? 
Ni1 Ga6 Ga7 54.31(14) 14_544 11 ? 
Ni1 Ga6 Ga7 133.36(17) 15_554 11 ? 
Ni1 Ga6 Ga7 103.27(18) 13_554 11 ? 
Ga1 Ga6 Ga7 160.26(18) 13_554 11 ? 
Ga5 Ga6 Ga7 97.06(13) 15_554 11 ? 
Ga5 Ga6 Ga7 82.53(15) 13_554 11 ? 
Ga7 Ga6 Ga7 82.09(6) 2 11 ? 
Ga7 Ga6 Ga7 57.5(3) 12 11 ? 
Ga3 Ga6 Ga7 101.95(17) . 11 ? 
Ga2 Ga6 Ga7 79.18(13) 10 11 ? 
Ga7 Ga6 Ga7 30.8(3) . 11 ? 
Ga7 Ga5 Ga7 58.9(5) 9 18_545 ? 
Ga7 Ga5 Yb2 150.6(2) 9 . ? 
Ga7 Ga5 Yb2 150.6(3) 18_545 . ? 
Ga7 Ga5 Ni1 71.0(2) 9 4_556 ? 
Ga7 Ga5 Ni1 70.8(2) 18_545 4_556 ? 
Yb2 Ga5 Ni1 112.11(4) . 4_556 ? 
Ga7 Ga5 Ni1 70.8(2) 9 . ? 
Ga7 Ga5 Ni1 71.0(2) 18_545 . ? 
Yb2 Ga5 Ni1 112.11(4) . . ? 
Ni1 Ga5 Ni1 135.78(9) 4_556 . ? 
Ga7 Ga5 Ga5 179.4(3) 9 3 ? 
Ga7 Ga5 Ga5 120.6(3) 18_545 3 ? 
Yb2 Ga5 Ga5 30.0 . 3 ? 
Ni1 Ga5 Ga5 109.02(4) 4_556 3 ? 
Ni1 Ga5 Ga5 109.03(4) . 3 ? 
Ga7 Ga5 Ga5 120.6(2) 9 2 ? 
Ga7 Ga5 Ga5 179.4(3) 18_545 2 ? 
Yb2 Ga5 Ga5 30.0 . 2 ? 
Ni1 Ga5 Ga5 109.03(4) 4_556 2 ? 
Ni1 Ga5 Ga5 109.02(4) . 2 ? 
Ga5 Ga5 Ga5 60.0 3 2 ? 
Ga7 Ga5 Ga6 118.1(2) 9 17_545 ? 
Ga7 Ga5 Ga6 74.6(2) 18_545 17_545 ? 
Yb2 Ga5 Ga6 83.23(4) . 17_545 ? 
Ni1 Ga5 Ga6 55.87(4) 4_556 17_545 ? 
Ni1 Ga5 Ga6 130.54(4) . 17_545 ? 
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Ga5 Ga5 Ga6 61.58(4) 3 17_545 ? 
Ga5 Ga5 Ga6 105.76(4) 2 17_545 ? 
Ga7 Ga5 Ga6 74.6(2) 9 8 ? 
Ga7 Ga5 Ga6 118.1(2) 18_545 8 ? 
Yb2 Ga5 Ga6 83.22(4) . 8 ? 
Ni1 Ga5 Ga6 130.54(4) 4_556 8 ? 
Ni1 Ga5 Ga6 55.87(4) . 8 ? 
Ga5 Ga5 Ga6 105.76(4) 3 8 ? 
Ga5 Ga5 Ga6 61.58(4) 2 8 ? 
Ga6 Ga5 Ga6 166.45(7) 17_545 8 ? 
Ga7 Ga5 Ga6 74.7(2) 9 16 ? 
Ga7 Ga5 Ga6 118.0(2) 18_545 16 ? 
Yb2 Ga5 Ga6 83.22(4) . 16 ? 
Ni1 Ga5 Ga6 55.88(4) 4_556 16 ? 
Ni1 Ga5 Ga6 130.52(4) . 16 ? 
Ga5 Ga5 Ga6 105.76(4) 3 16 ? 
Ga5 Ga5 Ga6 61.57(4) 2 16 ? 
Ga6 Ga5 Ga6 96.78(7) 17_545 16 ? 
Ga6 Ga5 Ga6 81.61(7) 8 16 ? 
Ga7 Ga5 Ga6 118.0(2) 9 7_445 ? 
Ga7 Ga5 Ga6 74.7(2) 18_545 7_445 ? 
Yb2 Ga5 Ga6 83.22(4) . 7_445 ? 
Ni1 Ga5 Ga6 130.52(4) 4_556 7_445 ? 
Ni1 Ga5 Ga6 55.88(4) . 7_445 ? 
Ga5 Ga5 Ga6 61.57(4) 3 7_445 ? 
Ga5 Ga5 Ga6 105.76(3) 2 7_445 ? 
Ga6 Ga5 Ga6 81.61(7) 17_545 7_445 ? 
Ga6 Ga5 Ga6 96.78(7) 8 7_445 ? 
Ga6 Ga5 Ga6 166.45(7) 16 7_445 ? 
Ga7 Ga5 Yb1 15.5(3) 9 7 ? 
Ga7 Ga5 Yb1 74.4(2) 18_545 7 ? 
Yb2 Ga5 Yb1 135.07(2) . 7 ? 
Ni1 Ga5 Yb1 74.47(4) 4_556 7 ? 
Ni1 Ga5 Yb1 74.63(4) . 7 ? 
Ga5 Ga5 Yb1 165.07(2) 3 7 ? 
Ga5 Ga5 Yb1 105.07(2) 2 7 ? 
Ga6 Ga5 Yb1 127.63(5) 17_545 7 ? 
Ga6 Ga5 Yb1 63.67(3) 8 7 ? 
Ga6 Ga5 Yb1 63.54(3) 16 7 ? 
Ga6 Ga5 Yb1 127.78(5) 7_445 7 ? 
Ga7 Ga7 Ga5 60.6(2) 11 14_544 ? 
Ga7 Ga7 Yb1 150.1(2) 11 . ? 
Ga5 Ga7 Yb1 149.4(5) 14_544 . ? 
Ga7 Ga7 Ni1 72.2(4) 11 14_544 ? 
Ga5 Ga7 Ni1 72.8(3) 14_544 14_544 ? 
Yb1 Ga7 Ni1 110.8(3) . 14_544 ? 
Ga7 Ga7 Ni1 71.8(4) 11 18_545 ? 
Ga5 Ga7 Ni1 72.7(2) 14_544 18_545 ? 
Yb1 Ga7 Ni1 110.2(3) . 18_545 ? 
Ni1 Ga7 Ni1 138.9(4) 14_544 18_545 ? 
Ga7 Ga7 Ga7 179.8(4) 11 3 ? 
Ga5 Ga7 Ga7 119.4(5) 14_544 3 ? 
Yb1 Ga7 Ga7 30.001(2) . 3 ? 
Ni1 Ga7 Ga7 108.0(2) 14_544 3 ? 
Ni1 Ga7 Ga7 108.0(2) 18_545 3 ? 
Ga7 Ga7 Ga7 120.1(2) 11 2 ? 
Ga5 Ga7 Ga7 179.4(5) 14_544 2 ? 
Yb1 Ga7 Ga7 30.001(2) . 2 ? 
Ni1 Ga7 Ga7 107.4(2) 14_544 2 ? 
Ni1 Ga7 Ga7 107.4(2) 18_545 2 ? 
Ga7 Ga7 Ga7 60.0 3 2 ? 
Ga7 Ga7 Ga6 118.7(4) 11 3 ? 
Ga5 Ga7 Ga6 73.8(2) 14_544 3 ? 
Yb1 Ga7 Ga6 83.4(3) . 3 ? 
Ni1 Ga7 Ga6 55.96(13) 14_544 3 ? 
Ni1 Ga7 Ga6 131.1(3) 18_545 3 ? 
Ga7 Ga7 Ga6 61.4(2) 3 3 ? 
Ga7 Ga7 Ga6 105.8(2) 2 3 ? 
Ga7 Ga7 Ga6 118.3(4) 11 12_445 ? 
Ga5 Ga7 Ga6 73.7(2) 14_544 12_445 ? 
Yb1 Ga7 Ga6 83.0(3) . 12_445 ? 
Ni1 Ga7 Ga6 131.2(3) 14_544 12_445 ? 

Ni1 Ga7 Ga6 55.87(12) 18_545 12_445 ? 
Ga7 Ga7 Ga6 61.5(2) 3 12_445 ? 
Ga7 Ga7 Ga6 105.8(2) 2 12_445 ? 
Ga6 Ga7 Ga6 81.16(18) 3 12_445 ? 
Ga7 Ga7 Ga6 74.7(3) 11 . ? 
Ga5 Ga7 Ga6 119.5(3) 14_544 . ? 
Yb1 Ga7 Ga6 82.9(3) . . ? 
Ni1 Ga7 Ga6 55.34(12) 14_544 . ? 
Ni1 Ga7 Ga6 130.0(3) 18_545 . ? 
Ga7 Ga7 Ga6 105.5(2) 3 . ? 
Ga7 Ga7 Ga6 61.0(3) 2 . ? 
Ga6 Ga7 Ga6 97.42(18) 3 . ? 
Ga6 Ga7 Ga6 166.0(3) 12_445 . ? 
Ga7 Ga7 Ga6 74.4(3) 11 11 ? 
Ga5 Ga7 Ga6 119.3(3) 14_544 11 ? 
Yb1 Ga7 Ga6 82.6(3) . 11 ? 
Ni1 Ga7 Ga6 130.1(3) 14_544 11 ? 
Ni1 Ga7 Ga6 55.25(13) 18_545 11 ? 
Ga7 Ga7 Ga6 105.5(2) 3 11 ? 
Ga7 Ga7 Ga6 61.0(2) 2 11 ? 
Ga6 Ga7 Ga6 166.0(3) 3 11 ? 
Ga6 Ga7 Ga6 97.25(18) 12_445 11 ? 
Ga6 Ga7 Ga6 80.71(18) . 11 ? 
Ga7 Ga7 Yb1 15.29(15) 11 10 ? 
Ga5 Ga7 Yb1 75.9(3) 14_544 10 ? 
Yb1 Ga7 Yb1 134.8(4) . 10 ? 
Ni1 Ga7 Yb1 75.26(19) 14_544 10 ? 
Ni1 Ga7 Yb1 75.34(19) 18_545 10 ? 
Ga7 Ga7 Yb1 164.8(4) 3 10 ? 
Ga7 Ga7 Yb1 104.8(4) 2 10 ? 
Ga6 Ga7 Yb1 128.0(3) 3 10 ? 
Ga6 Ga7 Yb1 128.0(3) 12_445 10 ? 
Ga6 Ga7 Yb1 63.55(13) . 10 ? 
Ga6 Ga7 Yb1 63.63(14) 11 10 ? 
  
_diffrn_measured_fraction_theta_max    0.980 
_diffrn_reflns_theta_full              30.00 
_diffrn_measured_fraction_theta_full   0.980 
_refine_diff_density_max    4.106 
_refine_diff_density_min   -4.389 
_refine_diff_density_rms    0.599 
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APPENDIX 3 – LETTERS OF PERMISSION 
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