
example_5/bcs_database/1.1.10.mcif
#\#CIF_2.0
# Created by the Bilbao Crystallographic Server
# http://www.cryst.ehu.es
# Date: 11/30/2017 16:45:31
# Database entry: 1.1.10 DyMn6Ge6
# Cif-like file for the case 1.1.10


data_5yOhtAoR
_audit_creation_date            2017-11-30
_audit_creation_method          "Bilbao Crystallographic Server"

_chemical_name_systematic
;
;
_chemical_name_common                    ?
_chemical_formula_moiety                 ?
_chemical_formula_structural             ?
_chemical_formula_analytical             ?
_chemical_formula_iupac                  ?
_chemical_formula_sum                    'Dy Mn6 Ge6'
_chemical_formula_weight                 ?
_chemical_melting_point                  ?
_chemical_compound_source                ?
_chemical_absolute_configuration         .


_citation_journal_abbrev        "EPJ Web of Conferences"
_citation_journal_volume        22
_citation_page_first            .
_citation_page_last             .
_citation_article_id            00010
_citation_year                  2012
_citation_DOI                   10.1051/epjconf/20122200010

loop_
_citation_author_name
"Rodriguez-Carvajal, J"

_atomic_positions_source_database_code_ICSD   57229
_atomic_positions_source_other               .

_transition_temperature     ?
_experiment_temperature     ?

loop_
_irrep_id
_irrep_dimension
_irrep_small_dimension
_irrep_direction_type
_irrep_action
_irrep_modes_number
_irrep_presence
mGM2+ 1 1 . primary 2 .
mDT6 4 2 special primary 5 .

_exptl_crystal_magnetic_properties_details
;
NPD
See also Schobinger-Papamantellos et al., Journal of Alloys and Compounds, 215, 111 (1994); J. Magn. Magn. Mat. 150 , 311 (1995).
;

_active_magnetic_irreps_details
;
1k incommensurate magnetic structure
2 irreps active
incommensurate irrep is 4-dim: 5 distinct superspace groups possible for this irrep.
;

_parent_space_group.name_H-M_alt              'P 6/m m m'
_parent_space_group.IT_number             191
_parent_space_group.transform_Pp_abc    ''

_cell_modulation_dimension               1

loop_
_cell_wave_vector_seq_id
_cell_wave_vector_x
_cell_wave_vector_y
_cell_wave_vector_z
1 0.000000 0.000000 0.1651


_parent_space_group.child_transform_Pp_abc  'a,b,c;0,0,0'

_space_group.magn_ssg_name  "P62'2'(00\g)h00"
_space_group.magn_point_group_name  "62'2'"
_space_group.magn_point_group_number  "24.4.90"
_cell_length_a                 5.2081
_cell_length_b                 5.2081
_cell_length_c                 8.1522
_cell_angle_alpha              90
_cell_angle_beta               90
_cell_angle_gamma              120

loop_
_space_group_symop_magn_ssg_operation.id
_space_group_symop_magn_ssg_operation.algebraic
1 x1,x2,x3,x4,+1
2 -x2,x1-x2,x3,x4+1/3,+1
3 -x1+x2,-x1,x3,x4+2/3,+1
4 -x1,-x2,x3,x4+1/2,+1
5 x2,-x1+x2,x3,x4+5/6,+1
6 x1-x2,x1,x3,x4+1/6,+1
7 x2,x1,-x3,-x4+5/6,-1
8 x1-x2,-x2,-x3,-x4+1/2,-1
9 -x1,-x1+x2,-x3,-x4+1/6,-1
10 -x2,-x1,-x3,-x4+1/3,-1
11 -x1+x2,x2,-x3,-x4,-1
12 x1,x1-x2,-x3,-x4+2/3,-1

loop_
_space_group_symop_magn_ssg_centering.id
_space_group_symop_magn_ssg_centering.algebraic
1 x1,x2,x3,x4,+1

loop_
_atom_site_label
_atom_site_type_symbol
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_occupancy
Dy1 Dy 0 0 0 1
Mn1 Mn 0.5 0 0.2510 1
Ge1 Ge 0.333333 0.666667 0 1
Ge2 Ge 0.333333 0.666667 0.5 1
Ge3 Ge 0 0 0.3447 1


loop_
_atom_site_moment.label
_atom_site_moment.crystalaxis_x
_atom_site_moment.crystalaxis_y
_atom_site_moment.crystalaxis_z
_atom_site_moment.symmform
Dy1 0 0 3.932 0,0,mz
Mn1 0 0 -1.149 0,0,mz

loop_
_atom_site_Fourier_wave_vector.seq_id
_atom_site_Fourier_wave_vector.q1_coeff
1 1

loop_
_atom_site_moment_Fourier.atom_site_label
_atom_site_moment_Fourier.axis
_atom_site_moment_Fourier.wave_vector_seq_id
_atom_site_moment_Fourier_param.cos
_atom_site_moment_Fourier_param.sin
_atom_site_moment_Fourier_param.cos_symmform
_atom_site_moment_Fourier_param.sin_symmform
Dy1 x 1 6.195546 3.577 1.73205*mxs1 mxs1
Dy1 y 1 0 7.154 0 2*mxs1
Dy1 z 1 0 0 0 0
Mn1 x 1 -1.877 -0.846 mxc1 mxs1
Mn1 y 1 -0.206 -2.049 myc1 mys1
Mn1 z 1 0 0 0 0






example_5/dymn6ge6.dat
 DY11S.DAT;1         31-MAR-1993 04:58             A1:    0.02 YTIM:  28853.
DYMN6GE6 CTI, 1.7037 A, H.I, ur=1.28                              WL: 1.7013
    3.00    0.10   82.90   TEMP:   11.33+/- 0.01    UR:    1.280  M:  132000.
   4327.   4324.   4119.   4250.   4155.   4191.   4115.   4217.   4021.   4131.
   4114.   4183.   4149.   4134.   4395.   4369.   4492.   4349.   4134.   4258.
   4053.   4161.   3981.   4068.   3854.   3805.   3922.   3737.   3644.   3586.
   3621.   3667.   3552.   3427.   3336.   3350.   3428.   3396.   3314.   3337.
   3254.   3408.   3383.   3325.   3376.   3475.   3442.   3426.   3504.   3473.
   3468.   3415.   3530.   3445.   3487.   3469.   3447.   3400.   3422.   3437.
   3530.   3528.   3600.   3859.   4191.   4666.   5550.   6683.   7762.   8601.
   8856.   8612.   7866.   6720.   5250.   4355.   3928.   3860.   3627.   3631.
   3501.   3467.   3555.   3649.   3532.   3709.   3783.   4010.   4399.   4566.
   4598.   4418.   4378.   4099.   3801.   3568.   3476.   3559.   3603.   3689.
   3470.   3587.   3477.   3636.   3784.   4016.   4141.   4392.   4749.   5043.
   5047.   4781.   4576.   4215.   3757.   3699.   3544.   3585.   3514.   3519.
   3371.   3496.   3508.   3548.   3501.   3578.   3403.   3641.   3549.   3515.
   3556.   3589.   3529.   3547.   3425.   3583.   3677.   3586.   3591.   3526.
   3386.   3530.   3581.   3568.   3662.   3594.   3593.   3666.   3614.   3690.
   3708.   3807.   3828.   3901.   3826.   3653.   3672.   3708.   3688.   3707.
   3550.   3530.   3601.   3511.   3622.   3651.   3750.   3778.   3608.   3668.
   3566.   3684.   3749.   3767.   3844.   3768.   3856.   3831.   3850.   3843.
   3929.   4112.   4357.   5442.   7372.  11293.  17453.  24473.  29343.  30832.
  28104.  21035.  12816.   9006.   7115.   5680.   5132.   4599.   4217.   4010.
   3907.   4161.   3844.   3930.   3977.   4305.   5075.   6972.  10374.  16469.
  24655.  30726.  32173.  27536.  18157.   8972.   5313.   6036.   7439.   8505.
   8972.   8435.   6898.   5116.   4413.   4400.   4907.   5847.   7056.   8618.
  10170.  10783.  10226.   8472.   6805.   5293.   4305.   3970.   3700.   3714.
   3688.   3645.   3648.   3863.   3724.   3783.   3769.   3723.   3736.   3728.
   3675.   3602.   3780.   3659.   3718.   3760.   3746.   3680.   3610.   3731.
   3587.   3703.   3706.   3671.   3676.   3675.   3601.   3602.   3728.   3733.
   3703.   3585.   3728.   3715.   3667.   3690.   3823.   3742.   3688.   3717.
   3980.   4201.   4449.   4469.   4515.   4191.   3929.   3894.   3791.   3878.
   3913.   4060.   4026.   4151.   4344.   4883.   6199.   7418.   8254.   7325.
   5622.   4261.   3744.   3647.   3671.   3742.   3796.   3931.   4031.   4040.
   4242.   4264.   4512.   4676.   4660.   4489.   4181.   3902.   3793.   3865.
   3853.   4098.   4535.   4727.   4526.   4102.   3844.   3849.   3893.   3733.
   3722.   3864.   4116.   4504.   5420.   6701.   7270.   6732.   5448.   4438.
   4300.   4361.   4482.   4487.   4260.   4224.   4210.   4636.   5888.   9871.
  19818.  35297.  50888.  53844.  37614.  18713.   7895.   5001.   4530.   4197.
   3931.   3856.   4075.   4217.   4440.   4913.   5361.   5487.   5161.   4845.
   5260.   5735.   6455.   6132.   5288.   4726.   4239.   4537.   5077.   5690.
   6024.   5850.   5699.   5361.   4745.   4239.   4043.   3940.   3803.   3836.
   3820.   3807.   3731.   3765.   3923.   4191.   5105.   7062.  11198.  16550.
  19529.  16333.  10567.   6309.   4411.   3995.   3847.   3872.   3809.   3873.
   3919.   3980.   3963.   4026.   4406.   4738.   4907.   5172.   5157.   5037.
   4583.   4282.   4201.   4509.   6105.   9720.  15934.  21818.  21504.  15352.
   9437.   6687.   5966.   5703.   4983.   4502.   4368.   4645.   4733.   4813.
   4743.   4317.   4147.   3826.   3904.   3876.   3902.   3961.   3921.   3843.
   3885.   3768.   3592.   3692.   3673.   3730.   3594.   3603.   3571.   3553.
   3580.   3623.   3739.   3919.   4006.   3939.   3992.   3813.   4033.   4325.
   5461.   6412.   6784.   6312.   5074.   4412.   4073.   4022.   4097.   4499.
   6033.   7829.   9558.   8828.   6507.   4979.   4068.   3881.   3943.   3992.
   4555.   5411.   6737.   7416.   7208.   6734.   6023.   5431.   4960.   4562.
   4311.   4149.   4183.   4327.   4167.   4476.   5350.   7616.  11182.  13727.
  13440.  10730.   7178.   5532.   4605.   4233.   4140.   4111.   3898.   3664.
   3586.   3613.   3789.   4018.   3974.   4107.   3998.   3949.   3731.   3611.
   3681.   3623.   3714.   3823.   3977.   4182.   4479.   4640.   4447.   4106.
   3821.   3718.   3798.   3881.   3947.   4006.   3860.   3871.   3826.   3820.
   3933.   3907.   3796.   3847.   4200.   5000.   6832.   9310.  10781.  11220.
   9460.   6999.   5179.   4155.   3913.   3994.   4161.   5140.   6973.   8850.
  10493.  10377.   8407.   6553.   5105.   4288.   4129.   4059.   4231.   4261.
   4413.   4627.   4871.   5151.   5336.   5371.   5119.   4756.   4604.   4440.
   4388.   4558.   4493.   4431.   4434.   4204.   4042.   3853.   3833.   3858.
   3791.   3826.   3942.   3788.   3591.   3631.   3905.   4553.   6107.   9088.
  12596.  15634.  16866.  15160.  11280.   7757.   5768.   4844.   4451.   4206.
   4183.   4109.   4296.   4668.   5280.   5783.   6216.   6394.   5866.   5243.
   4720.   4351.   4149.   4017.   4009.   3962.   3932.   3816.   3553.   3551.
   3636.   3680.   3857.   4167.   4456.   4780.   4702.   4573.   4264.   3958.
   3890.   3962.   4597.   5727.   7493.   9137.  11103.  13245.  15240.  16997.
  17891.  18194.  16551.  13008.   9093.   6333.   4867.   4426.   4140.   4259.
   4277.   4259.   4157.   4116.   4179.   4270.   4144.   4113.   4105.   4047.
   4168.   4129.   4025.   3898.   3819.   3792.   3752.   3951.   4306.   5473.
   7111.   9149.  10983.  12458.  12632.  11834.   9576.   7192.   5407.   4426.
   3985.   3826.   3849.   3931.   3941.   4098.   4036.   4170.   4290.   4983.
   5814.   6787.   7807.   8561.   8678.   8230.   6931.   5536.   4533.   3920.
   3627.   3521.   3677.   3734.   3654.   3564.   3675.   3791.   3742.   4093.
   4152.   4333.   4391.   4476.   4236.   4104.   3936.   3853.   3729.   3676.
   3547.   3861.   4348.   5080.   6091.   6858.   7868.   8260.   8167.   7663.
   6711.   5613.   4764.   4255.   4145.   3769.   3759.   3647.   3503.   3540.
   3462.   3527.   3824.   3865.   3909.   4043.   4281.   4383.   4182.   4323.
   4365.   4549.   4887.   5617.   6276.   6664.   7113.   7277.   6936.   6881.
   6504.   6045.   5535.   5432.   5696.   5948.   6361.   6482.   6694.   6408.
   5860.   5337.   4417.   4001.   3636.   3586.   3578.   3612.   3686.   3765.
    69.6    69.6    66.1    67.1    66.9    67.2    64.6    65.4    63.5    64.3
    64.2    64.6    64.2    64.1    66.2    65.9    66.8    65.7    63.6    64.5
    64.9    65.9    63.0    63.7    62.8    62.4    63.0    61.5    60.3    59.8
    59.6    60.0    59.7    58.6    57.6    57.7    58.0    57.8    57.7    58.0
    57.8    59.1    58.2    57.7    59.0    59.9    57.7    57.6    58.8    58.6
    58.2    57.8    58.8    58.1    59.3    59.1    58.5    58.2    57.9    58.0
    60.6    60.6    60.3    62.4    65.3    68.9    74.9    82.2    88.7    93.4
    93.0    91.7    89.2    82.5    72.9    66.5    61.1    60.6    60.3    60.3
    62.8    62.4    58.5    59.2    58.3    59.8    60.4    62.1    66.1    67.3
    66.0    64.7    65.4    63.3    61.2    59.3    58.1    58.9    57.8    58.6
    58.5    59.5    57.9    59.2    60.8    62.7    64.5    66.3    68.9    70.9
    68.9    67.1    66.8    64.2    61.1    60.6    58.5    58.8    59.1    59.1
    59.4    60.4    58.2    58.5    59.1    59.8    59.7    61.8    61.2    60.8
    60.9    61.1    61.6    61.8    58.8    60.2    59.8    59.1    58.6    58.1
    57.7    58.9    58.5    58.4    60.1    59.5    59.4    59.9    59.6    60.2
    59.6    60.5    61.7    62.3    61.3    60.0    58.8    59.0    60.1    60.3
    59.5    59.3    57.9    57.1    59.1    59.3    60.0    60.3    59.6    60.1
    58.5    59.4    60.1    60.4    61.7    61.1    60.1    59.8    59.6    59.6
    62.5    63.8    64.3    72.0    84.9   105.1   131.1   155.2   170.3   174.5
   163.5   141.5   112.5    94.3    83.8    74.9    70.1    66.5    63.7    62.2
    61.9    63.9    60.7    61.4    63.5    66.0    70.0    82.0   100.0   126.1
   153.6   171.5   174.9   161.8   134.0    94.1    72.5    77.2    84.0    89.8
    92.9    90.1    80.7    69.5    66.9    66.8    69.9    76.3    84.2    93.0
    99.0   102.0    99.9    90.9    81.4    71.8    64.3    61.8    60.4    60.6
    60.7    60.3    58.2    59.9    60.3    60.7    60.0    59.5    60.0    59.9
    59.2    58.5    60.5    59.5    60.5    60.9    60.2    59.6    58.1    59.0
    59.5    60.5    60.6    60.3    61.2    61.1    59.5    59.5    60.5    60.5
    59.5    58.5    61.4    61.2    59.7    59.8    59.8    59.2    60.4    60.6
    64.0    65.7    64.8    64.9    67.3    64.8    61.6    61.2    60.3    61.0
    60.4    61.4    61.4    62.4    64.6    68.5    76.0    83.1    86.6    81.5
    73.7    64.1    59.3    58.6    60.3    60.9    61.1    62.0    62.4    62.5
    62.3    62.5    64.6    65.7    66.6    65.4    62.0    59.9    59.7    60.3
    61.0    62.9    64.0    65.4    65.0    61.9    58.9    59.0    59.9    58.6
    58.4    59.4    61.4    64.3    71.6    79.6    81.6    78.6    70.4    63.5
    64.3    64.7    64.1    64.2    64.1    63.9    63.6    66.6    73.5    95.1
   135.1   180.3   219.4   225.6   185.5   130.8    84.4    67.2    64.8    62.3
    61.5    60.9    61.3    62.3    64.8    68.1    71.0    71.8    69.9    67.8
    69.9    72.9    77.6    75.7    69.9    66.0    63.1    65.2    68.8    72.9
    76.5    75.4    73.0    70.8    67.8    64.0    62.7    61.8    59.8    60.1
    59.9    59.8    60.2    60.4    62.7    64.7    69.8    82.0   105.5   128.3
   141.4   129.2    98.4    76.0    64.2    61.1    59.7    59.8    59.1    59.5
    59.3    59.9    61.1    61.5    63.8    66.1    66.4    68.2    68.0    67.2
    64.7    62.5    61.7    64.0    75.7    95.5   120.2   140.6   140.6   118.8
    91.1    76.6    73.5    71.9    68.1    64.7    62.7    64.5    66.3    66.8
    66.0    63.0    60.2    57.8    60.5    60.3    59.0    59.4    59.3    58.7
    58.8    57.9    56.4    57.2    58.4    58.8    57.4    57.4    55.6    55.4
    57.9    58.2    58.6    60.0    61.1    60.6    61.1    59.7    60.4    62.5
    70.2    76.1    80.2    77.4    68.3    63.6    60.1    59.7    63.1    66.2
    76.6    87.2    93.5    89.9    78.9    68.9    63.0    61.5    60.4    60.8
    64.7    70.5    78.4    82.2    81.9    79.1    74.0    70.2    66.6    63.8
    62.7    61.5    60.7    61.7    61.6    63.8    70.0    83.5   100.0   110.8
   106.6    95.2    79.5    69.9    64.9    62.2    59.8    59.5    57.8    56.0
    57.1    57.4    57.2    58.8    59.0    60.0    59.3    58.9    58.0    57.1
    57.5    56.9    56.8    57.7    59.2    60.6    62.8    64.0    62.4    59.9
    58.6    57.9    57.9    58.4    60.2    60.7    58.9    58.9    58.7    58.7
    57.8    57.6    58.0    58.3    61.3    66.9    76.5    89.3    97.8    99.8
    91.5    78.7    66.3    59.3    59.9    60.5    59.9    66.6    77.4    87.2
    94.4    93.9    83.9    74.1    66.7    61.1    59.2    58.7    59.1    59.2
    61.6    63.1    63.7    65.5    67.2    67.4    66.2    63.7    62.4    61.3
    60.1    61.2    61.6    61.2    61.1    59.5    57.5    56.0    56.7    56.9
    56.4    56.7    55.8    54.7    54.7    55.1    56.0    60.4    71.1    86.8
   102.5   114.2   117.7   111.6    95.5    79.2    68.8    62.9    59.7    58.1
    58.5    58.0    59.5    62.1    67.7    70.8    71.9    72.9    69.8    65.9
    62.3    59.7    59.1    58.1    58.0    57.6    56.3    55.4    55.0    55.0
    55.6    55.8    55.1    57.2    60.9    63.0    62.2    61.3    59.8    57.5
    56.9    57.5    61.6    68.8    78.7    87.0    95.9   104.7   110.2   116.3
   121.3   122.2   115.4   102.3    87.8    73.4    64.5    61.5    59.1    59.9
    60.1    59.9    59.3    59.0    58.1    58.8    57.0    56.8    58.3    57.8
    59.0    58.7    56.0    55.1    55.5    55.3    53.4    54.8    57.9    65.2
    73.7    83.6    92.2    98.2   100.6    97.4    86.3    74.8    63.6    57.5
    55.8    54.7    54.2    54.7    55.0    56.2    55.2    56.1    57.1    61.5
    65.8    71.1    76.9    80.6    80.5    78.4    71.1    63.5    58.3    54.2
    52.1    51.3    52.4    52.9    53.8    53.1    52.7    53.6    53.3    55.8
    56.5    57.6    57.4    58.0    57.1    56.2    55.1    54.5    53.0    52.5
    53.0    55.4    57.1    61.7    68.3    72.5    78.7    80.7    79.6    77.1
    70.9    64.8    60.8    57.5    56.7    54.1    53.3    52.5    52.2    52.5
    52.5    53.0    53.1    53.3    54.9    55.9    57.0    57.7    55.7    56.6
    56.4    57.6    60.4    64.7    69.4    71.5    72.9    73.8    71.1    70.8
    71.7    69.1    65.1    64.6    67.8    69.3    70.2    70.9    70.6    69.0
    65.8    62.8    58.8    55.9    53.2    52.8    52.5    52.7    54.6    55.2




example_5/dymn6ge6_nuclear.cif

#(C) 2019 by FIZ Karlsruhe - Leibniz Institute for Information Infrastructure.  All rights reserved.
data_85876-ICSD
_database_code_ICSD 85876
_audit_creation_date 1999-11-30
_chemical_name_systematic 'Dysprosium manganese germanide (1/6/6)'
_chemical_formula_structural 'Dy Mn6 Ge6'
_chemical_formula_sum 'Dy1 Ge6 Mn6'
_chemical_name_structure_type Fe6Ge6Mg
_exptl_crystal_density_diffrn 8.05
_cell_measurement_temperature 10.
_publ_section_title

;
A neutron diffraction study of magnetic ordering in Dy Mn6-x Crx Ge6 compounds
;
loop_
_citation_id
_citation_journal_full
_citation_year
_citation_journal_volume
_citation_page_first
_citation_page_last
_citation_journal_id_ASTM
primary 'Journal of Alloys and Compounds' 1998 265 56 60 JALCEU
loop_
_publ_author_name
'Schobinger Papamantellos, P.'
'Rodriguez Carvajal, J.'
'Andre, G.'
'Buschow, K.H.J.'
_cell_length_a 5.2077(3)
_cell_length_b 5.2077(3)
_cell_length_c 8.1515(5)
_cell_angle_alpha 90.
_cell_angle_beta 90.
_cell_angle_gamma 120.
_cell_volume 191.45
_cell_formula_units_Z 1
_symmetry_space_group_name_H-M 'P 6/m m m'
_symmetry_Int_Tables_number 191
_refine_ls_R_factor_all 0.025
loop_
_symmetry_equiv_pos_site_id
_symmetry_equiv_pos_as_xyz
1 '-x, -x+y, -z'
2 'x-y, -y, -z'
3 'y, x, -z'
4 '-x+y, -x, -z'
5 '-y, x-y, -z'
6 'x, y, -z'
7 'x, x-y, -z'
8 '-x+y, y, -z'
9 '-y, -x, -z'
10 'x-y, x, -z'
11 'y, -x+y, -z'
12 '-x, -y, -z'
13 'x, x-y, z'
14 '-x+y, y, z'
15 '-y, -x, z'
16 'x-y, x, z'
17 'y, -x+y, z'
18 '-x, -y, z'
19 '-x, -x+y, z'
20 'x-y, -y, z'
21 'y, x, z'
22 '-x+y, -x, z'
23 '-y, x-y, z'
24 'x, y, z'
loop_
_atom_type_symbol
_atom_type_oxidation_number
Dy0+ 0
Ge0+ 0
Mn0+ 0
loop_
_atom_site_label
_atom_site_type_symbol
_atom_site_symmetry_multiplicity
_atom_site_Wyckoff_symbol
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_B_iso_or_equiv
_atom_site_occupancy
_atom_site_attached_hydrogens
Dy1 Dy0+ 1 a 0 0 0 0.90(5) 1. 0
Ge1 Ge0+ 2 d 0.3333 0.6667 0.5 0.90(5) 1. 0
Ge2 Ge0+ 2 c 0.3333 0.6667 0 0.90(5) 1. 0
Ge3 Ge0+ 2 e 0 0 0.3445(5) 0.90(5) 1. 0
Mn1 Mn0+ 6 i 0.5 0 0.2503(5) 0.90(5) 1. 0
#End of TTdata_85876-ICSD



example_5/mcif/P_6_2p_2p__0_0_g__h00.mcif
# This file was generated by ISODISTORT, version 6.6.1
# Harold T. Stokes, Branton J. Campbell, David Tanner, Dorian M. Hatch
# Brigham Young University, Provo, Utah, USA
#
# Space Group: 191 P6/mmm     D6h-1
# Default space-group preferences: monoclinic axes a(b)c, monoclinic cell choice 1, orthorhombic axes abc, origin choice 2, hexagonal axes, SSG standard setting
# Lattice parameters: a=5.20770, b=5.20770, c=8.15150, alpha=90.00000, beta=90.00000, gamma=120.00000
# Dy1 1a (0,0,0)
# Ge1 2d (1/3,2/3,1/2)
# Ge2 2c (1/3,2/3,0)
# Ge3 2e (0,0,z), z=0.34450
# Mn1 6i (1/2,0,z), z=0.25030
# Include magnetic Dy Mn distortions
# k point: GM, k16 (0,0,0)
# IR: mGM2+, mk16t3
# k point: DT (0,0,g), g=0.16510 (1 incommensurate modulation/1 arm)
# IR: mDT6
# P1-P (a|b,0,0,0) 177.1.24.2.m153.1 P62'2'(0,0,g)h00, basis={(-1,0,0,0),(0,-1,0,0),(0,0,1,0),(0,0,0,-1)}, origin=(0,0,0,11/12), s=1, i=2, k-active= (0,0,0);(0,0,0.165)
# Order parameter values:
#  P6/mmm[0,0,0]mGM2+(a) 
#     [Dy1:a:mag]A2g(a): 0.00000
#     [Mn1:i:mag]A2(a): 0.00000
#  P6/mmm[0.00000,0.00000,0.16500]mDT6(a,0,0,0) 
#     [Dy1:a:mag]E1g(a): 0.00000
#     [Mn1:i:mag]B2_1(a): 0.00000
#     [Mn1:i:mag]B2_2(a): 0.00000
#     [Mn1:i:mag]B1_1(a): 0.00000
#     [Mn1:i:mag]B1_2(a): 0.00000
 
data_isodistort-output
 
_cell_length_a    5.20770
_cell_length_b    5.20770
_cell_length_c    8.15150
_cell_angle_alpha 90.00000
_cell_angle_beta  90.00000
_cell_angle_gamma 120.00000
_cell_volume      191.45208
 
_space_group_magn.ssg_number "177.1.24.2.m153.1"
_space_group_magn.ssg_name "P62'2'(0,0,g)h00"
_space_group_magn.point_group_name "62'2'"
 
 
_space_group_magn_ssg_transforms.id
_space_group_magn_ssg_transforms.Pp_superspace
_space_group_magn_ssg_transforms.source
1 a1,a2,a3,a4;0,0,0,0 "ISO(3+d)D"
2 a1,a2,a3,a4;0,0,0,0 "ISOMAG-ISO(3+d)D"
 
loop_
_space_group_symop_magn_ssg_operation.id
_space_group_symop_magn_ssg_operation.algebraic
1 x1,x2,x3,x4,+1
2 x1-x2,x1,x3,x4+1/6,+1
3 -x2,x1-x2,x3,x4+1/3,+1
4 -x1,-x2,x3,x4+1/2,+1
5 -x1+x2,-x1,x3,x4+2/3,+1
6 x2,-x1+x2,x3,x4+5/6,+1
7 x1-x2,-x2,-x3,-x4+1/3,-1
8 x1,x1-x2,-x3,-x4+1/2,-1
9 x2,x1,-x3,-x4+2/3,-1
10 -x1+x2,x2,-x3,-x4+5/6,-1
11 -x1,-x1+x2,-x3,-x4,-1
12 -x2,-x1,-x3,-x4+1/6,-1
 
loop_
_space_group_symop_magn_ssg_centering.id
_space_group_symop_magn_ssg_centering.algebraic
1 x1,x2,x3,x4,+1
 
loop_
_atom_site_label
_atom_site_type_symbol
_atom_site_symmetry_multiplicity
_atom_site_Wyckoff_label
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_occupancy
_atom_site_fract_symmform
Dy1_1 Dy   1 a 0.00000 0.00000 0.00000 1.00000 0,0,0  
Ge1_1 Ge   2 d 0.66667 0.33333 0.50000 1.00000 0,0,0  
Ge2_1 Ge   2 c 0.66667 0.33333 0.00000 1.00000 0,0,0  
Ge3_1 Ge   2 e 0.00000 0.00000 0.34450 1.00000 0,0,Dz 
Mn1_1 Mn   6 i 0.00000 0.50000 0.25030 1.00000 0,0,Dz 
 
loop_
_atom_site_moment.label
_atom_site_moment.crystalaxis_x
_atom_site_moment.crystalaxis_y
_atom_site_moment.crystalaxis_z
_atom_site_moment.symmform
Dy1_1 0.00000 0.00000 0.00000 0,0,Mz 
Mn1_1 0.00000 0.00000 0.00000 0,0,Mz 
 
_cell_modulation_dimension 1
 
loop_
_cell_wave_vector_seq_id
_cell_wave_vector_x
_cell_wave_vector_y
_cell_wave_vector_z
  1   0.00000   0.00000  -0.16500
 
loop_
_atom_site_Fourier_wave_vector_seq_id
_atom_site_Fourier_wave_vector_x
_atom_site_Fourier_wave_vector_y
_atom_site_Fourier_wave_vector_z
_atom_site_Fourier_wave_vector_q1_coeff
1    0.00000   0.00000  -0.16500  1
 
loop_
_atom_site_moment_Fourier.atom_site_label
_atom_site_moment_Fourier.wave_vector_seq_id
_atom_site_moment_Fourier.axis
_atom_site_moment_Fourier_param.cos
_atom_site_moment_Fourier_param.sin
_atom_site_moment_Fourier_param.cos_symmform
_atom_site_moment_Fourier_param.sin_symmform
Dy1_1 1 x      0.00000   0.00000  Mxc1 0
Dy1_1 1 y      0.00000   0.00000  0.50000*Mxc1 0.86603*Mxc1
Dy1_1 1 z      0.00000   0.00000  0 0
Mn1_1 1 x      0.00000   0.00000  Mxc1 Mxs1
Mn1_1 1 y      0.00000   0.00000  Myc1 Mys1
Mn1_1 1 z      0.00000   0.00000  0 0
 
 
_iso_displacivemode_number    0
 
 
_iso_magneticmode_number    7
 
loop_
_iso_magneticmode_ID
_iso_magneticmode_label
_iso_magneticmode_value
   1 P6/mmm[0,0,0]mGM2+(a)[Dy1:a:mag]A2g(a) 0.00000
   2 P6/mmm[0.00000,0.00000,0.16500]mDT6(a,0,0,0)[Dy1:a:mag]E1g(a) 0.00000
   3 P6/mmm[0,0,0]mGM2+(a)[Mn1:i:mag]A2(a) 0.00000
   4 P6/mmm[0.00000,0.00000,0.16500]mDT6(a,0,0,0)[Mn1:i:mag]B2_1(a) 0.00000
   5 P6/mmm[0.00000,0.00000,0.16500]mDT6(a,0,0,0)[Mn1:i:mag]B2_2(a) 0.00000
   6 P6/mmm[0.00000,0.00000,0.16500]mDT6(a,0,0,0)[Mn1:i:mag]B1_1(a) 0.00000
   7 P6/mmm[0.00000,0.00000,0.16500]mDT6(a,0,0,0)[Mn1:i:mag]B1_2(a) 0.00000
 
loop_
_iso_magneticmodenorm_ID
_iso_magneticmodenorm_value
   1 0.12268
   2 0.22173
   3 0.05008
   4 0.11086
   5 0.11086
   6 0.12802
   7 0.12802
 
loop_
_iso_deltamoment_ID
_iso_deltamoment_label
_iso_deltamoment_value
   1 Dy1_1_dmz        0.00000
   2 Mn1_1_dmz        0.00000
   3 Dy1_1_dmx_cos1   0.00000
   4 Mn1_1_dmx_cos1   0.00000
   5 Mn1_1_dmx_sin1   0.00000
   6 Mn1_1_dmy_cos1   0.00000
   7 Mn1_1_dmy_sin1   0.00000
 
loop_
_iso_moment_label
_iso_moment_formula
Dy1_1_mx            "0"
Dy1_1_my            "0"
Dy1_1_mz            "0 + Dy1_1_dmz"
Ge1_1_mx            "0"
Ge1_1_my            "0"
Ge1_1_mz            "0"
Ge2_1_mx            "0"
Ge2_1_my            "0"
Ge2_1_mz            "0"
Ge3_1_mx            "0"
Ge3_1_my            "0"
Ge3_1_mz            "0"
Mn1_1_mx            "0"
Mn1_1_my            "0"
Mn1_1_mz            "0 + Mn1_1_dmz"
Dy1_1_mx_cos1           "0 + Dy1_1_dmx_cos1"
Dy1_1_my_cos1           "0 + 0.50000*Dy1_1_dmx_cos1"
Dy1_1_mz_cos1           "0"
Ge1_1_mx_cos1           "0"
Ge1_1_my_cos1           "0"
Ge1_1_mz_cos1           "0"
Ge2_1_mx_cos1           "0"
Ge2_1_my_cos1           "0"
Ge2_1_mz_cos1           "0"
Ge3_1_mx_cos1           "0"
Ge3_1_my_cos1           "0"
Ge3_1_mz_cos1           "0"
Mn1_1_mx_cos1           "0 + Mn1_1_dmx_cos1"
Mn1_1_my_cos1           "0 + Mn1_1_dmy_cos1"
Mn1_1_mz_cos1           "0"
Dy1_1_mx_sin1           "0"
Dy1_1_my_sin1           "0 + 0.86603*Dy1_1_dmx_cos1"
Dy1_1_mz_sin1           "0"
Ge1_1_mx_sin1           "0"
Ge1_1_my_sin1           "0"
Ge1_1_mz_sin1           "0"
Ge2_1_mx_sin1           "0"
Ge2_1_my_sin1           "0"
Ge2_1_mz_sin1           "0"
Ge3_1_mx_sin1           "0"
Ge3_1_my_sin1           "0"
Ge3_1_mz_sin1           "0"
Mn1_1_mx_sin1           "0 + Mn1_1_dmx_sin1"
Mn1_1_my_sin1           "0 + Mn1_1_dmy_sin1"
Mn1_1_mz_sin1           "0"
 
# matrix conversion: deltamoments(lattice units) = matrix.(modeamplitudes*modenormfactors)
# Note that deltamoment_i(crystalaxis units) = deltamoment_i(lattice units)*strained_cell_length_i
# Square matrix with _iso_magneticmode_number rows and columns
 
loop_
_iso_magneticmodematrix_row
_iso_magneticmodematrix_col
_iso_magneticmodematrix_value
    1    1   1.00000
    2    3   1.00000
    3    2   1.00000
    4    6   0.25659
    4    7   0.96652
    5    6   0.96652
    5    7  -0.25659
    6    4  -0.25659
    6    5  -0.96652
    6    6   0.12829
    6    7   0.48326
    7    4  -0.96652
    7    5   0.25659
    7    6   0.48326
    7    7  -0.12829
 
_iso_rotationalmode_number    0
 
 
_iso_occupancymode_number    0
 
_iso_strainmode_number    0
 
# end of structure file
# end of cif




example_5/mcif/P_6_2p_2p__0_0_g__t00.mcif
# This file was generated by ISODISTORT, version 6.6.1
# Harold T. Stokes, Branton J. Campbell, David Tanner, Dorian M. Hatch
# Brigham Young University, Provo, Utah, USA
#
# Space Group: 191 P6/mmm     D6h-1
# Default space-group preferences: monoclinic axes a(b)c, monoclinic cell choice 1, orthorhombic axes abc, origin choice 2, hexagonal axes, SSG standard setting
# Lattice parameters: a=5.20770, b=5.20770, c=8.15150, alpha=90.00000, beta=90.00000, gamma=120.00000
# Dy1 1a (0,0,0)
# Ge1 2d (1/3,2/3,1/2)
# Ge2 2c (1/3,2/3,0)
# Ge3 2e (0,0,z), z=0.34450
# Mn1 6i (1/2,0,z), z=0.25030
# Include magnetic Dy Mn distortions
# k point: GM, k16 (0,0,0)
# IR: mGM2+, mk16t3
# k point: DT (0,0,g), g=0.16510 (1 incommensurate modulation/1 arm)
# IR: mDT5
# P1-P (a|b,0,0,0) 177.1.24.3.m153.1 P62'2'(0,0,g)t00, basis={(-1,0,0,0),(0,-1,0,0),(0,0,1,0),(0,0,0,-1)}, origin=(0,0,0,1/12), s=1, i=2, k-active= (0,0,0);(0,0,0.165)
# Order parameter values:
#  P6/mmm[0,0,0]mGM2+(a) 
#     [Dy1:a:mag]A2g(a): 0.00000
#     [Mn1:i:mag]A2(a): 0.00000
#  P6/mmm[0.00000,0.00000,0.16500]mDT5(a,0,0,0) 
#     [Mn1:i:mag]A2_1(a): 0.00000
#     [Mn1:i:mag]A2_2(a): 0.00000
 
data_isodistort-output
 
_cell_length_a    5.20770
_cell_length_b    5.20770
_cell_length_c    8.15150
_cell_angle_alpha 90.00000
_cell_angle_beta  90.00000
_cell_angle_gamma 120.00000
_cell_volume      191.45208
 
_space_group_magn.ssg_number "177.1.24.3.m153.1"
_space_group_magn.ssg_name "P62'2'(0,0,g)t00"
_space_group_magn.point_group_name "62'2'"
 
 
_space_group_magn_ssg_transforms.id
_space_group_magn_ssg_transforms.Pp_superspace
_space_group_magn_ssg_transforms.source
1 a1,a2,a3,a4;0,0,0,0 "ISO(3+d)D"
2 a1,a2,a3,a4;0,0,0,0 "ISOMAG-ISO(3+d)D"
 
loop_
_space_group_symop_magn_ssg_operation.id
_space_group_symop_magn_ssg_operation.algebraic
1 x1,x2,x3,x4,+1
2 x1-x2,x1,x3,x4+1/3,+1
3 -x2,x1-x2,x3,x4+2/3,+1
4 -x1,-x2,x3,x4,+1
5 -x1+x2,-x1,x3,x4+1/3,+1
6 x2,-x1+x2,x3,x4+2/3,+1
7 x1-x2,-x2,-x3,-x4+2/3,-1
8 x1,x1-x2,-x3,-x4,-1
9 x2,x1,-x3,-x4+1/3,-1
10 -x1+x2,x2,-x3,-x4+2/3,-1
11 -x1,-x1+x2,-x3,-x4,-1
12 -x2,-x1,-x3,-x4+1/3,-1
 
loop_
_space_group_symop_magn_ssg_centering.id
_space_group_symop_magn_ssg_centering.algebraic
1 x1,x2,x3,x4,+1
 
loop_
_atom_site_label
_atom_site_type_symbol
_atom_site_symmetry_multiplicity
_atom_site_Wyckoff_label
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_occupancy
_atom_site_fract_symmform
Dy1_1 Dy   1 a 0.00000 0.00000 0.00000 1.00000 0,0,0  
Ge1_1 Ge   2 d 0.66667 0.33333 0.50000 1.00000 0,0,0  
Ge2_1 Ge   2 c 0.66667 0.33333 0.00000 1.00000 0,0,0  
Ge3_1 Ge   2 e 0.00000 0.00000 0.34450 1.00000 0,0,Dz 
Mn1_1 Mn   6 i 0.00000 0.50000 0.25030 1.00000 0,0,Dz 
 
loop_
_atom_site_moment.label
_atom_site_moment.crystalaxis_x
_atom_site_moment.crystalaxis_y
_atom_site_moment.crystalaxis_z
_atom_site_moment.symmform
Dy1_1 0.00000 0.00000 0.00000 0,0,Mz 
Mn1_1 0.00000 0.00000 0.00000 0,0,Mz 
 
_cell_modulation_dimension 1
 
loop_
_cell_wave_vector_seq_id
_cell_wave_vector_x
_cell_wave_vector_y
_cell_wave_vector_z
  1   0.00000   0.00000  -0.16500
 
loop_
_atom_site_Fourier_wave_vector_seq_id
_atom_site_Fourier_wave_vector_x
_atom_site_Fourier_wave_vector_y
_atom_site_Fourier_wave_vector_z
_atom_site_Fourier_wave_vector_q1_coeff
1    0.00000   0.00000  -0.16500  1
 
loop_
_atom_site_moment_Fourier.atom_site_label
_atom_site_moment_Fourier.wave_vector_seq_id
_atom_site_moment_Fourier.axis
_atom_site_moment_Fourier_param.cos
_atom_site_moment_Fourier_param.sin
_atom_site_moment_Fourier_param.cos_symmform
_atom_site_moment_Fourier_param.sin_symmform
Dy1_1 1 x      0.00000   0.00000  0 0
Dy1_1 1 y      0.00000   0.00000  0 0
Dy1_1 1 z      0.00000   0.00000  0 0
Mn1_1 1 x      0.00000   0.00000  0 0
Mn1_1 1 y      0.00000   0.00000  0 0
Mn1_1 1 z      0.00000   0.00000  Mzc1 Mzs1
 
 
_iso_displacivemode_number    0
 
 
_iso_magneticmode_number    4
 
loop_
_iso_magneticmode_ID
_iso_magneticmode_label
_iso_magneticmode_value
   1 P6/mmm[0,0,0]mGM2+(a)[Dy1:a:mag]A2g(a) 0.00000
   2 P6/mmm[0,0,0]mGM2+(a)[Mn1:i:mag]A2(a) 0.00000
   3 P6/mmm[0.00000,0.00000,0.16500]mDT5(a,0,0,0)[Mn1:i:mag]A2_1(a) 0.00000
   4 P6/mmm[0.00000,0.00000,0.16500]mDT5(a,0,0,0)[Mn1:i:mag]A2_2(a) 0.00000
 
loop_
_iso_magneticmodenorm_ID
_iso_magneticmodenorm_value
   1 0.12268
   2 0.05008
   3 0.07083
   4 0.07083
 
loop_
_iso_deltamoment_ID
_iso_deltamoment_label
_iso_deltamoment_value
   1 Dy1_1_dmz        0.00000
   2 Mn1_1_dmz        0.00000
   3 Mn1_1_dmz_cos1   0.00000
   4 Mn1_1_dmz_sin1   0.00000
 
loop_
_iso_moment_label
_iso_moment_formula
Dy1_1_mx            "0"
Dy1_1_my            "0"
Dy1_1_mz            "0 + Dy1_1_dmz"
Ge1_1_mx            "0"
Ge1_1_my            "0"
Ge1_1_mz            "0"
Ge2_1_mx            "0"
Ge2_1_my            "0"
Ge2_1_mz            "0"
Ge3_1_mx            "0"
Ge3_1_my            "0"
Ge3_1_mz            "0"
Mn1_1_mx            "0"
Mn1_1_my            "0"
Mn1_1_mz            "0 + Mn1_1_dmz"
Dy1_1_mx_cos1           "0"
Dy1_1_my_cos1           "0"
Dy1_1_mz_cos1           "0"
Ge1_1_mx_cos1           "0"
Ge1_1_my_cos1           "0"
Ge1_1_mz_cos1           "0"
Ge2_1_mx_cos1           "0"
Ge2_1_my_cos1           "0"
Ge2_1_mz_cos1           "0"
Ge3_1_mx_cos1           "0"
Ge3_1_my_cos1           "0"
Ge3_1_mz_cos1           "0"
Mn1_1_mx_cos1           "0"
Mn1_1_my_cos1           "0"
Mn1_1_mz_cos1           "0 + Mn1_1_dmz_cos1"
Dy1_1_mx_sin1           "0"
Dy1_1_my_sin1           "0"
Dy1_1_mz_sin1           "0"
Ge1_1_mx_sin1           "0"
Ge1_1_my_sin1           "0"
Ge1_1_mz_sin1           "0"
Ge2_1_mx_sin1           "0"
Ge2_1_my_sin1           "0"
Ge2_1_mz_sin1           "0"
Ge3_1_mx_sin1           "0"
Ge3_1_my_sin1           "0"
Ge3_1_mz_sin1           "0"
Mn1_1_mx_sin1           "0"
Mn1_1_my_sin1           "0"
Mn1_1_mz_sin1           "0 + Mn1_1_dmz_sin1"
 
# matrix conversion: deltamoments(lattice units) = matrix.(modeamplitudes*modenormfactors)
# Note that deltamoment_i(crystalaxis units) = deltamoment_i(lattice units)*strained_cell_length_i
# Square matrix with _iso_magneticmode_number rows and columns
 
loop_
_iso_magneticmodematrix_row
_iso_magneticmodematrix_col
_iso_magneticmodematrix_value
    1    1   1.00000
    2    2   1.00000
    3    3  -0.25659
    3    4  -0.96652
    4    3  -0.96652
    4    4   0.25659
 
_iso_rotationalmode_number    0
 
 
_iso_occupancymode_number    0
 
_iso_strainmode_number    0
 
# end of structure file
# end of cif




example_5/mcif/P_6_mp_mp__0_0_g__000.mcif
# This file was generated by ISODISTORT, version 6.6.1
# Harold T. Stokes, Branton J. Campbell, David Tanner, Dorian M. Hatch
# Brigham Young University, Provo, Utah, USA
#
# Space Group: 191 P6/mmm     D6h-1
# Default space-group preferences: monoclinic axes a(b)c, monoclinic cell choice 1, orthorhombic axes abc, origin choice 2, hexagonal axes, SSG standard setting
# Lattice parameters: a=5.20770, b=5.20770, c=8.15150, alpha=90.00000, beta=90.00000, gamma=120.00000
# Dy1 1a (0,0,0)
# Ge1 2d (1/3,2/3,1/2)
# Ge2 2c (1/3,2/3,0)
# Ge3 2e (0,0,z), z=0.34450
# Mn1 6i (1/2,0,z), z=0.25030
# Include magnetic Dy Mn distortions
# k point: GM, k16 (0,0,0)
# IR: mGM2+, mk16t3
# k point: DT (0,0,g), g=0.16510 (1 incommensurate modulation/1 arm)
# IR: mDT2
# P1-C (a|b,c) 183.1.24.1.m189.1 P6m'm'(0,0,g)000, basis={(-1,0,0,0),(0,-1,0,0),(0,0,1,0),(0,0,0,1)}, origin=(0,0,0,0), s=1, i=2, k-active= (0,0,0);(0,0,0.165)
# Order parameter values:
#  P6/mmm[0,0,0]mGM2+(a) 
#     [Dy1:a:mag]A2g(a): 0.00000
#     [Mn1:i:mag]A2(a): 0.00000
#  P6/mmm[0.00000,0.00000,0.16500]mDT2(a,b) 
#     [Dy1:a:mag]A2g(a): 0.00000
#     [Dy1:a:mag]A2g(b): 0.00000
#     [Mn1:i:mag]A2_1(a): 0.00000
#     [Mn1:i:mag]A2_1(b): 0.00000
#     [Mn1:i:mag]A2_2(a): 0.00000
#     [Mn1:i:mag]A2_2(b): 0.00000
#  P6/mmm[0,0,0]mGM1-(a) 
#     [Mn1:i:mag]A2(a): 0.00000
 
data_isodistort-output
 
_cell_length_a    5.20770
_cell_length_b    5.20770
_cell_length_c    8.15150
_cell_angle_alpha 90.00000
_cell_angle_beta  90.00000
_cell_angle_gamma 120.00000
_cell_volume      191.45208
 
_space_group_magn.ssg_number "183.1.24.1.m189.1"
_space_group_magn.ssg_name "P6m'm'(0,0,g)000"
_space_group_magn.point_group_name "6m'm'"
 
 
_space_group_magn_ssg_transforms.id
_space_group_magn_ssg_transforms.Pp_superspace
_space_group_magn_ssg_transforms.source
1 a1,a2,a3,a4;0,0,0,0 "ISO(3+d)D"
2 a1,a2,a3,a4;0,0,0,0 "ISOMAG-ISO(3+d)D"
 
loop_
_space_group_symop_magn_ssg_operation.id
_space_group_symop_magn_ssg_operation.algebraic
1 x1,x2,x3,x4,+1
2 x1-x2,x1,x3,x4,+1
3 -x2,x1-x2,x3,x4,+1
4 -x1,-x2,x3,x4,+1
5 -x1+x2,-x1,x3,x4,+1
6 x2,-x1+x2,x3,x4,+1
7 -x1+x2,x2,x3,x4,-1
8 -x1,-x1+x2,x3,x4,-1
9 -x2,-x1,x3,x4,-1
10 x1-x2,-x2,x3,x4,-1
11 x1,x1-x2,x3,x4,-1
12 x2,x1,x3,x4,-1
 
loop_
_space_group_symop_magn_ssg_centering.id
_space_group_symop_magn_ssg_centering.algebraic
1 x1,x2,x3,x4,+1
 
loop_
_atom_site_label
_atom_site_type_symbol
_atom_site_symmetry_multiplicity
_atom_site_Wyckoff_label
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_occupancy
_atom_site_fract_symmform
Dy1_1 Dy   1 a 0.00000 0.00000 0.00000 1.00000 0,0,Dz 
Ge1_1 Ge   2 b 0.66667 0.33333 0.50000 1.00000 0,0,Dz 
Ge2_1 Ge   2 b 0.66667 0.33333 0.00000 1.00000 0,0,Dz 
Ge3_1 Ge   1 a 0.00000 0.00000 0.34450 1.00000 0,0,Dz 
Ge3_2 Ge   1 a 0.00000 0.00000 0.65550 1.00000 0,0,Dz 
Mn1_1 Mn   3 c 0.00000 0.50000 0.25030 1.00000 0,0,Dz 
Mn1_2 Mn   3 c 0.00000 0.50000 0.74970 1.00000 0,0,Dz 
 
loop_
_atom_site_moment.label
_atom_site_moment.crystalaxis_x
_atom_site_moment.crystalaxis_y
_atom_site_moment.crystalaxis_z
_atom_site_moment.symmform
Dy1_1 0.00000 0.00000 0.00000 0,0,Mz 
Mn1_1 0.00000 0.00000 0.00000 0,0,Mz 
Mn1_2 0.00000 0.00000 0.00000 0,0,Mz 
 
_cell_modulation_dimension 1
 
loop_
_cell_wave_vector_seq_id
_cell_wave_vector_x
_cell_wave_vector_y
_cell_wave_vector_z
  1   0.00000   0.00000   0.16500
 
loop_
_atom_site_Fourier_wave_vector_seq_id
_atom_site_Fourier_wave_vector_x
_atom_site_Fourier_wave_vector_y
_atom_site_Fourier_wave_vector_z
_atom_site_Fourier_wave_vector_q1_coeff
1    0.00000   0.00000   0.16500  1
 
loop_
_atom_site_moment_Fourier.atom_site_label
_atom_site_moment_Fourier.wave_vector_seq_id
_atom_site_moment_Fourier.axis
_atom_site_moment_Fourier_param.cos
_atom_site_moment_Fourier_param.sin
_atom_site_moment_Fourier_param.cos_symmform
_atom_site_moment_Fourier_param.sin_symmform
Dy1_1 1 x      0.00000   0.00000  0 0
Dy1_1 1 y      0.00000   0.00000  0 0
Dy1_1 1 z      0.00000   0.00000  Mzc1 Mzs1
Mn1_1 1 x      0.00000   0.00000  0 0
Mn1_1 1 y      0.00000   0.00000  0 0
Mn1_1 1 z      0.00000   0.00000  Mzc1 Mzs1
Mn1_2 1 x      0.00000   0.00000  0 0
Mn1_2 1 y      0.00000   0.00000  0 0
Mn1_2 1 z      0.00000   0.00000  Mzc1 Mzs1
 
 
_iso_displacivemode_number    0
 
 
_iso_magneticmode_number    9
 
loop_
_iso_magneticmode_ID
_iso_magneticmode_label
_iso_magneticmode_value
   1 P6/mmm[0,0,0]mGM2+(a)[Dy1:a:mag]A2g(a) 0.00000
   2 P6/mmm[0.00000,0.00000,0.16500]mDT2(a,b)[Dy1:a:mag]A2g(a) 0.00000
   3 P6/mmm[0.00000,0.00000,0.16500]mDT2(a,b)[Dy1:a:mag]A2g(b) 0.00000
   4 P6/mmm[0,0,0]mGM2+(a)[Mn1:i:mag]A2(a) 0.00000
   5 P6/mmm[0.00000,0.00000,0.16500]mDT2(a,b)[Mn1:i:mag]A2_1(a) 0.00000
   6 P6/mmm[0.00000,0.00000,0.16500]mDT2(a,b)[Mn1:i:mag]A2_1(b) 0.00000
   7 P6/mmm[0.00000,0.00000,0.16500]mDT2(a,b)[Mn1:i:mag]A2_2(a) 0.00000
   8 P6/mmm[0.00000,0.00000,0.16500]mDT2(a,b)[Mn1:i:mag]A2_2(b) 0.00000
   9 P6/mmm[0,0,0]mGM1-(a)[Mn1:i:mag]A2(a) 0.00000
 
loop_
_iso_magneticmodenorm_ID
_iso_magneticmodenorm_value
   1 0.12268
   2 0.17349
   3 0.17349
   4 0.05008
   5 0.07083
   6 0.07083
   7 0.07083
   8 0.07083
   9 0.05008
 
loop_
_iso_deltamoment_ID
_iso_deltamoment_label
_iso_deltamoment_value
   1 Dy1_1_dmz        0.00000
   2 Mn1_1_dmz        0.00000
   3 Mn1_2_dmz        0.00000
   4 Dy1_1_dmz_cos1   0.00000
   5 Dy1_1_dmz_sin1   0.00000
   6 Mn1_1_dmz_cos1   0.00000
   7 Mn1_1_dmz_sin1   0.00000
   8 Mn1_2_dmz_cos1   0.00000
   9 Mn1_2_dmz_sin1   0.00000
 
loop_
_iso_moment_label
_iso_moment_formula
Dy1_1_mx            "0"
Dy1_1_my            "0"
Dy1_1_mz            "0 + Dy1_1_dmz"
Ge1_1_mx            "0"
Ge1_1_my            "0"
Ge1_1_mz            "0"
Ge2_1_mx            "0"
Ge2_1_my            "0"
Ge2_1_mz            "0"
Ge3_1_mx            "0"
Ge3_1_my            "0"
Ge3_1_mz            "0"
Ge3_2_mx            "0"
Ge3_2_my            "0"
Ge3_2_mz            "0"
Mn1_1_mx            "0"
Mn1_1_my            "0"
Mn1_1_mz            "0 + Mn1_1_dmz"
Mn1_2_mx            "0"
Mn1_2_my            "0"
Mn1_2_mz            "0 + Mn1_2_dmz"
Dy1_1_mx_cos1           "0"
Dy1_1_my_cos1           "0"
Dy1_1_mz_cos1           "0 + Dy1_1_dmz_cos1"
Ge1_1_mx_cos1           "0"
Ge1_1_my_cos1           "0"
Ge1_1_mz_cos1           "0"
Ge2_1_mx_cos1           "0"
Ge2_1_my_cos1           "0"
Ge2_1_mz_cos1           "0"
Ge3_1_mx_cos1           "0"
Ge3_1_my_cos1           "0"
Ge3_1_mz_cos1           "0"
Ge3_2_mx_cos1           "0"
Ge3_2_my_cos1           "0"
Ge3_2_mz_cos1           "0"
Mn1_1_mx_cos1           "0"
Mn1_1_my_cos1           "0"
Mn1_1_mz_cos1           "0 + Mn1_1_dmz_cos1"
Mn1_2_mx_cos1           "0"
Mn1_2_my_cos1           "0"
Mn1_2_mz_cos1           "0 + Mn1_2_dmz_cos1"
Dy1_1_mx_sin1           "0"
Dy1_1_my_sin1           "0"
Dy1_1_mz_sin1           "0 + Dy1_1_dmz_sin1"
Ge1_1_mx_sin1           "0"
Ge1_1_my_sin1           "0"
Ge1_1_mz_sin1           "0"
Ge2_1_mx_sin1           "0"
Ge2_1_my_sin1           "0"
Ge2_1_mz_sin1           "0"
Ge3_1_mx_sin1           "0"
Ge3_1_my_sin1           "0"
Ge3_1_mz_sin1           "0"
Ge3_2_mx_sin1           "0"
Ge3_2_my_sin1           "0"
Ge3_2_mz_sin1           "0"
Mn1_1_mx_sin1           "0"
Mn1_1_my_sin1           "0"
Mn1_1_mz_sin1           "0 + Mn1_1_dmz_sin1"
Mn1_2_mx_sin1           "0"
Mn1_2_my_sin1           "0"
Mn1_2_mz_sin1           "0 + Mn1_2_dmz_sin1"
 
# matrix conversion: deltamoments(lattice units) = matrix.(modeamplitudes*modenormfactors)
# Note that deltamoment_i(crystalaxis units) = deltamoment_i(lattice units)*strained_cell_length_i
# Square matrix with _iso_magneticmode_number rows and columns
 
loop_
_iso_magneticmodematrix_row
_iso_magneticmodematrix_col
_iso_magneticmodematrix_value
    1    1   1.00000
    2    4   1.00000
    2    9   1.00000
    3    4   1.00000
    3    9  -1.00000
    4    3   1.00000
    5    2   1.00000
    6    5   0.96652
    6    6   0.25659
    6    7  -0.25659
    6    8   0.96652
    7    5   0.25659
    7    6  -0.96652
    7    7   0.96652
    7    8   0.25659
    8    5  -0.96652
    8    6   0.25659
    8    7   0.25659
    8    8   0.96652
    9    5   0.25659
    9    6   0.96652
    9    7   0.96652
    9    8  -0.25659
 
_iso_rotationalmode_number    0
 
 
_iso_occupancymode_number    0
 
_iso_strainmode_number    0
 
# end of structure file
# end of cif




example_5/mcif/P_6m_mp_mp__0_0_g__0000.mcif
# This file was generated by ISODISTORT, version 6.6.1
# Harold T. Stokes, Branton J. Campbell, David Tanner, Dorian M. Hatch
# Brigham Young University, Provo, Utah, USA
#
# Space Group: 191 P6/mmm     D6h-1
# Default space-group preferences: monoclinic axes a(b)c, monoclinic cell choice 1, orthorhombic axes abc, origin choice 2, hexagonal axes, SSG standard setting
# Lattice parameters: a=5.20770, b=5.20770, c=8.15150, alpha=90.00000, beta=90.00000, gamma=120.00000
# Dy1 1a (0,0,0)
# Ge1 2d (1/3,2/3,1/2)
# Ge2 2c (1/3,2/3,0)
# Ge3 2e (0,0,z), z=0.34450
# Mn1 6i (1/2,0,z), z=0.25030
# Include magnetic Dy Mn distortions
# k point: GM, k16 (0,0,0)
# IR: mGM2+, mk16t3
# k point: DT (0,0,g), g=0.16510 (1 incommensurate modulation/1 arm)
# IR: mDT2
# P1-P (a|b,0) 191.1.24.1.m240.1 P6/mm'm'(0,0,g)0000, basis={(-1,0,0,0),(0,-1,0,0),(0,0,1,0),(0,0,0,1)}, origin=(0,0,0,1/4), s=1, i=1, k-active= (0,0,0);(0,0,0.165)
# Order parameter values:
#  P6/mmm[0,0,0]mGM2+(a) 
#     [Dy1:a:mag]A2g(a): 0.00000
#     [Mn1:i:mag]A2(a): 0.00000
#  P6/mmm[0.00000,0.00000,0.16500]mDT2(a,0) 
#     [Dy1:a:mag]A2g(a): 0.00000
#     [Mn1:i:mag]A2_1(a): 0.00000
#     [Mn1:i:mag]A2_2(a): 0.00000
 
data_isodistort-output
 
_cell_length_a    5.20770
_cell_length_b    5.20770
_cell_length_c    8.15150
_cell_angle_alpha 90.00000
_cell_angle_beta  90.00000
_cell_angle_gamma 120.00000
_cell_volume      191.45208
 
_space_group_magn.ssg_number "191.1.24.1.m240.1"
_space_group_magn.ssg_name "P6/mm'm'(0,0,g)0000"
_space_group_magn.point_group_name "6/mm'm'"
 
 
_space_group_magn_ssg_transforms.id
_space_group_magn_ssg_transforms.Pp_superspace
_space_group_magn_ssg_transforms.source
1 a1,a2,a3,a4;0,0,0,0 "ISO(3+d)D"
2 a1,a2,a3,a4;0,0,0,0 "ISOMAG-ISO(3+d)D"
 
loop_
_space_group_symop_magn_ssg_operation.id
_space_group_symop_magn_ssg_operation.algebraic
1 x1,x2,x3,x4,+1
2 x1-x2,x1,x3,x4,+1
3 -x2,x1-x2,x3,x4,+1
4 -x1,-x2,x3,x4,+1
5 -x1+x2,-x1,x3,x4,+1
6 x2,-x1+x2,x3,x4,+1
7 x1-x2,-x2,-x3,-x4,-1
8 x1,x1-x2,-x3,-x4,-1
9 x2,x1,-x3,-x4,-1
10 -x1+x2,x2,-x3,-x4,-1
11 -x1,-x1+x2,-x3,-x4,-1
12 -x2,-x1,-x3,-x4,-1
13 -x1,-x2,-x3,-x4,+1
14 -x1+x2,-x1,-x3,-x4,+1
15 x2,-x1+x2,-x3,-x4,+1
16 x1,x2,-x3,-x4,+1
17 x1-x2,x1,-x3,-x4,+1
18 -x2,x1-x2,-x3,-x4,+1
19 -x1+x2,x2,x3,x4,-1
20 -x1,-x1+x2,x3,x4,-1
21 -x2,-x1,x3,x4,-1
22 x1-x2,-x2,x3,x4,-1
23 x1,x1-x2,x3,x4,-1
24 x2,x1,x3,x4,-1
 
loop_
_space_group_symop_magn_ssg_centering.id
_space_group_symop_magn_ssg_centering.algebraic
1 x1,x2,x3,x4,+1
 
loop_
_atom_site_label
_atom_site_type_symbol
_atom_site_symmetry_multiplicity
_atom_site_Wyckoff_label
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_occupancy
_atom_site_fract_symmform
Dy1_1 Dy   1 a 0.00000 0.00000 0.00000 1.00000 0,0,0  
Ge1_1 Ge   2 d 0.66667 0.33333 0.50000 1.00000 0,0,0  
Ge2_1 Ge   2 c 0.66667 0.33333 0.00000 1.00000 0,0,0  
Ge3_1 Ge   2 e 0.00000 0.00000 0.34450 1.00000 0,0,Dz 
Mn1_1 Mn   6 i 0.00000 0.50000 0.25030 1.00000 0,0,Dz 
 
loop_
_atom_site_moment.label
_atom_site_moment.crystalaxis_x
_atom_site_moment.crystalaxis_y
_atom_site_moment.crystalaxis_z
_atom_site_moment.symmform
Dy1_1 0.00000 0.00000 0.00000 0,0,Mz 
Mn1_1 0.00000 0.00000 0.00000 0,0,Mz 
 
_cell_modulation_dimension 1
 
loop_
_cell_wave_vector_seq_id
_cell_wave_vector_x
_cell_wave_vector_y
_cell_wave_vector_z
  1   0.00000   0.00000   0.16500
 
loop_
_atom_site_Fourier_wave_vector_seq_id
_atom_site_Fourier_wave_vector_x
_atom_site_Fourier_wave_vector_y
_atom_site_Fourier_wave_vector_z
_atom_site_Fourier_wave_vector_q1_coeff
1    0.00000   0.00000   0.16500  1
 
loop_
_atom_site_moment_Fourier.atom_site_label
_atom_site_moment_Fourier.wave_vector_seq_id
_atom_site_moment_Fourier.axis
_atom_site_moment_Fourier_param.cos
_atom_site_moment_Fourier_param.sin
_atom_site_moment_Fourier_param.cos_symmform
_atom_site_moment_Fourier_param.sin_symmform
Dy1_1 1 x      0.00000   0.00000  0 0
Dy1_1 1 y      0.00000   0.00000  0 0
Dy1_1 1 z      0.00000   0.00000  Mzc1 0
Mn1_1 1 x      0.00000   0.00000  0 0
Mn1_1 1 y      0.00000   0.00000  0 0
Mn1_1 1 z      0.00000   0.00000  Mzc1 Mzs1
 
 
_iso_displacivemode_number    0
 
 
_iso_magneticmode_number    5
 
loop_
_iso_magneticmode_ID
_iso_magneticmode_label
_iso_magneticmode_value
   1 P6/mmm[0,0,0]mGM2+(a)[Dy1:a:mag]A2g(a) 0.00000
   2 P6/mmm[0.00000,0.00000,0.16500]mDT2(a,0)[Dy1:a:mag]A2g(a) 0.00000
   3 P6/mmm[0,0,0]mGM2+(a)[Mn1:i:mag]A2(a) 0.00000
   4 P6/mmm[0.00000,0.00000,0.16500]mDT2(a,0)[Mn1:i:mag]A2_1(a) 0.00000
   5 P6/mmm[0.00000,0.00000,0.16500]mDT2(a,0)[Mn1:i:mag]A2_2(a) 0.00000
 
loop_
_iso_magneticmodenorm_ID
_iso_magneticmodenorm_value
   1 0.12268
   2 0.17349
   3 0.05008
   4 0.07083
   5 0.07083
 
loop_
_iso_deltamoment_ID
_iso_deltamoment_label
_iso_deltamoment_value
   1 Dy1_1_dmz        0.00000
   2 Mn1_1_dmz        0.00000
   3 Dy1_1_dmz_cos1   0.00000
   4 Mn1_1_dmz_cos1   0.00000
   5 Mn1_1_dmz_sin1   0.00000
 
loop_
_iso_moment_label
_iso_moment_formula
Dy1_1_mx            "0"
Dy1_1_my            "0"
Dy1_1_mz            "0 + Dy1_1_dmz"
Ge1_1_mx            "0"
Ge1_1_my            "0"
Ge1_1_mz            "0"
Ge2_1_mx            "0"
Ge2_1_my            "0"
Ge2_1_mz            "0"
Ge3_1_mx            "0"
Ge3_1_my            "0"
Ge3_1_mz            "0"
Mn1_1_mx            "0"
Mn1_1_my            "0"
Mn1_1_mz            "0 + Mn1_1_dmz"
Dy1_1_mx_cos1           "0"
Dy1_1_my_cos1           "0"
Dy1_1_mz_cos1           "0 + Dy1_1_dmz_cos1"
Ge1_1_mx_cos1           "0"
Ge1_1_my_cos1           "0"
Ge1_1_mz_cos1           "0"
Ge2_1_mx_cos1           "0"
Ge2_1_my_cos1           "0"
Ge2_1_mz_cos1           "0"
Ge3_1_mx_cos1           "0"
Ge3_1_my_cos1           "0"
Ge3_1_mz_cos1           "0"
Mn1_1_mx_cos1           "0"
Mn1_1_my_cos1           "0"
Mn1_1_mz_cos1           "0 + Mn1_1_dmz_cos1"
Dy1_1_mx_sin1           "0"
Dy1_1_my_sin1           "0"
Dy1_1_mz_sin1           "0"
Ge1_1_mx_sin1           "0"
Ge1_1_my_sin1           "0"
Ge1_1_mz_sin1           "0"
Ge2_1_mx_sin1           "0"
Ge2_1_my_sin1           "0"
Ge2_1_mz_sin1           "0"
Ge3_1_mx_sin1           "0"
Ge3_1_my_sin1           "0"
Ge3_1_mz_sin1           "0"
Mn1_1_mx_sin1           "0"
Mn1_1_my_sin1           "0"
Mn1_1_mz_sin1           "0 + Mn1_1_dmz_sin1"
 
# matrix conversion: deltamoments(lattice units) = matrix.(modeamplitudes*modenormfactors)
# Note that deltamoment_i(crystalaxis units) = deltamoment_i(lattice units)*strained_cell_length_i
# Square matrix with _iso_magneticmode_number rows and columns
 
loop_
_iso_magneticmodematrix_row
_iso_magneticmodematrix_col
_iso_magneticmodematrix_value
    1    1   1.00000
    2    3   1.00000
    3    2   1.00000
    4    4   0.25659
    4    5   0.96652
    5    4  -0.96652
    5    5   0.25659
 
_iso_rotationalmode_number    0
 
 
_iso_occupancymode_number    0
 
_iso_strainmode_number    0
 
# end of structure file
# end of cif




example_5/mcif/P_6m_mp_mp__0_0_g__ss0.mcif
# This file was generated by ISODISTORT, version 6.6.1
# Harold T. Stokes, Branton J. Campbell, David Tanner, Dorian M. Hatch
# Brigham Young University, Provo, Utah, USA
#
# Space Group: 191 P6/mmm     D6h-1
# Default space-group preferences: monoclinic axes a(b)c, monoclinic cell choice 1, orthorhombic axes abc, origin choice 2, hexagonal axes, SSG standard setting
# Lattice parameters: a=5.20770, b=5.20770, c=8.15150, alpha=90.00000, beta=90.00000, gamma=120.00000
# Dy1 1a (0,0,0)
# Ge1 2d (1/3,2/3,1/2)
# Ge2 2c (1/3,2/3,0)
# Ge3 2e (0,0,z), z=0.34450
# Mn1 6i (1/2,0,z), z=0.25030
# Include magnetic Dy Mn distortions
# k point: GM, k16 (0,0,0)
# IR: mGM2+, mk16t3
# k point: DT (0,0,g), g=0.16510 (1 incommensurate modulation/1 arm)
# IR: mDT4
# P1-C (a|b,c) 183.1.24.2.m189.1 P6m'm'(0,0,g)ss0, basis={(-1,0,0,0),(0,-1,0,0),(0,0,1,0),(0,0,0,1)}, origin=(0,0,0,0), s=1, i=2, k-active= (0,0,0);(0,0,0.165)
# Order parameter values:
#  P6/mmm[0,0,0]mGM2+(a) 
#     [Dy1:a:mag]A2g(a): 0.00000
#     [Mn1:i:mag]A2(a): 0.00000
#  P6/mmm[0.00000,0.00000,0.16500]mDT4(a,b) 
#     [Mn1:i:mag]B2_1(a): 0.00000
#     [Mn1:i:mag]B2_1(b): 0.00000
#     [Mn1:i:mag]B2_2(a): 0.00000
#     [Mn1:i:mag]B2_2(b): 0.00000
#  P6/mmm[0,0,0]mGM1-(a) 
#     [Mn1:i:mag]A2(a): 0.00000
 
data_isodistort-output
 
_cell_length_a    5.20770
_cell_length_b    5.20770
_cell_length_c    8.15150
_cell_angle_alpha 90.00000
_cell_angle_beta  90.00000
_cell_angle_gamma 120.00000
_cell_volume      191.45208
 
_space_group_magn.ssg_number "183.1.24.2.m189.1"
_space_group_magn.ssg_name "P6m'm'(0,0,g)ss0"
_space_group_magn.point_group_name "6m'm'"
 
 
_space_group_magn_ssg_transforms.id
_space_group_magn_ssg_transforms.Pp_superspace
_space_group_magn_ssg_transforms.source
1 a1,a2,a3,a4;0,0,0,0 "ISO(3+d)D"
2 a1,a2,a3,a4;0,0,0,0 "ISOMAG-ISO(3+d)D"
 
loop_
_space_group_symop_magn_ssg_operation.id
_space_group_symop_magn_ssg_operation.algebraic
1 x1,x2,x3,x4,+1
2 x1-x2,x1,x3,x4+1/2,+1
3 -x2,x1-x2,x3,x4,+1
4 -x1,-x2,x3,x4+1/2,+1
5 -x1+x2,-x1,x3,x4,+1
6 x2,-x1+x2,x3,x4+1/2,+1
7 -x1+x2,x2,x3,x4+1/2,-1
8 -x1,-x1+x2,x3,x4,-1
9 -x2,-x1,x3,x4+1/2,-1
10 x1-x2,-x2,x3,x4,-1
11 x1,x1-x2,x3,x4+1/2,-1
12 x2,x1,x3,x4,-1
 
loop_
_space_group_symop_magn_ssg_centering.id
_space_group_symop_magn_ssg_centering.algebraic
1 x1,x2,x3,x4,+1
 
loop_
_atom_site_label
_atom_site_type_symbol
_atom_site_symmetry_multiplicity
_atom_site_Wyckoff_label
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_occupancy
_atom_site_fract_symmform
Dy1_1 Dy   1 a 0.00000 0.00000 0.00000 1.00000 0,0,Dz 
Ge1_1 Ge   2 b 0.66667 0.33333 0.50000 1.00000 0,0,Dz 
Ge2_1 Ge   2 b 0.66667 0.33333 0.00000 1.00000 0,0,Dz 
Ge3_1 Ge   1 a 0.00000 0.00000 0.34450 1.00000 0,0,Dz 
Ge3_2 Ge   1 a 0.00000 0.00000 0.65550 1.00000 0,0,Dz 
Mn1_1 Mn   3 c 0.00000 0.50000 0.25030 1.00000 0,0,Dz 
Mn1_2 Mn   3 c 0.00000 0.50000 0.74970 1.00000 0,0,Dz 
 
loop_
_atom_site_moment.label
_atom_site_moment.crystalaxis_x
_atom_site_moment.crystalaxis_y
_atom_site_moment.crystalaxis_z
_atom_site_moment.symmform
Dy1_1 0.00000 0.00000 0.00000 0,0,Mz 
Mn1_1 0.00000 0.00000 0.00000 0,0,Mz 
Mn1_2 0.00000 0.00000 0.00000 0,0,Mz 
 
_cell_modulation_dimension 1
 
loop_
_cell_wave_vector_seq_id
_cell_wave_vector_x
_cell_wave_vector_y
_cell_wave_vector_z
  1   0.00000   0.00000   0.16500
 
loop_
_atom_site_Fourier_wave_vector_seq_id
_atom_site_Fourier_wave_vector_x
_atom_site_Fourier_wave_vector_y
_atom_site_Fourier_wave_vector_z
_atom_site_Fourier_wave_vector_q1_coeff
1    0.00000   0.00000   0.16500  1
 
loop_
_atom_site_moment_Fourier.atom_site_label
_atom_site_moment_Fourier.wave_vector_seq_id
_atom_site_moment_Fourier.axis
_atom_site_moment_Fourier_param.cos
_atom_site_moment_Fourier_param.sin
_atom_site_moment_Fourier_param.cos_symmform
_atom_site_moment_Fourier_param.sin_symmform
Dy1_1 1 x      0.00000   0.00000  0 0
Dy1_1 1 y      0.00000   0.00000  0 0
Dy1_1 1 z      0.00000   0.00000  0 0
Mn1_1 1 x      0.00000   0.00000  0 0
Mn1_1 1 y      0.00000   0.00000  Myc1 Mys1
Mn1_1 1 z      0.00000   0.00000  0 0
Mn1_2 1 x      0.00000   0.00000  0 0
Mn1_2 1 y      0.00000   0.00000  Myc1 Mys1
Mn1_2 1 z      0.00000   0.00000  0 0
 
 
_iso_displacivemode_number    0
 
 
_iso_magneticmode_number    7
 
loop_
_iso_magneticmode_ID
_iso_magneticmode_label
_iso_magneticmode_value
   1 P6/mmm[0,0,0]mGM2+(a)[Dy1:a:mag]A2g(a) 0.00000
   2 P6/mmm[0,0,0]mGM2+(a)[Mn1:i:mag]A2(a) 0.00000
   3 P6/mmm[0.00000,0.00000,0.16500]mDT4(a,b)[Mn1:i:mag]B2_1(a) 0.00000
   4 P6/mmm[0.00000,0.00000,0.16500]mDT4(a,b)[Mn1:i:mag]B2_1(b) 0.00000
   5 P6/mmm[0.00000,0.00000,0.16500]mDT4(a,b)[Mn1:i:mag]B2_2(a) 0.00000
   6 P6/mmm[0.00000,0.00000,0.16500]mDT4(a,b)[Mn1:i:mag]B2_2(b) 0.00000
   7 P6/mmm[0,0,0]mGM1-(a)[Mn1:i:mag]A2(a) 0.00000
 
loop_
_iso_magneticmodenorm_ID
_iso_magneticmodenorm_value
   1 0.12268
   2 0.05008
   3 0.11086
   4 0.11086
   5 0.11086
   6 0.11086
   7 0.05008
 
loop_
_iso_deltamoment_ID
_iso_deltamoment_label
_iso_deltamoment_value
   1 Dy1_1_dmz        0.00000
   2 Mn1_1_dmz        0.00000
   3 Mn1_2_dmz        0.00000
   4 Mn1_1_dmy_cos1   0.00000
   5 Mn1_1_dmy_sin1   0.00000
   6 Mn1_2_dmy_cos1   0.00000
   7 Mn1_2_dmy_sin1   0.00000
 
loop_
_iso_moment_label
_iso_moment_formula
Dy1_1_mx            "0"
Dy1_1_my            "0"
Dy1_1_mz            "0 + Dy1_1_dmz"
Ge1_1_mx            "0"
Ge1_1_my            "0"
Ge1_1_mz            "0"
Ge2_1_mx            "0"
Ge2_1_my            "0"
Ge2_1_mz            "0"
Ge3_1_mx            "0"
Ge3_1_my            "0"
Ge3_1_mz            "0"
Ge3_2_mx            "0"
Ge3_2_my            "0"
Ge3_2_mz            "0"
Mn1_1_mx            "0"
Mn1_1_my            "0"
Mn1_1_mz            "0 + Mn1_1_dmz"
Mn1_2_mx            "0"
Mn1_2_my            "0"
Mn1_2_mz            "0 + Mn1_2_dmz"
Dy1_1_mx_cos1           "0"
Dy1_1_my_cos1           "0"
Dy1_1_mz_cos1           "0"
Ge1_1_mx_cos1           "0"
Ge1_1_my_cos1           "0"
Ge1_1_mz_cos1           "0"
Ge2_1_mx_cos1           "0"
Ge2_1_my_cos1           "0"
Ge2_1_mz_cos1           "0"
Ge3_1_mx_cos1           "0"
Ge3_1_my_cos1           "0"
Ge3_1_mz_cos1           "0"
Ge3_2_mx_cos1           "0"
Ge3_2_my_cos1           "0"
Ge3_2_mz_cos1           "0"
Mn1_1_mx_cos1           "0"
Mn1_1_my_cos1           "0 + Mn1_1_dmy_cos1"
Mn1_1_mz_cos1           "0"
Mn1_2_mx_cos1           "0"
Mn1_2_my_cos1           "0 + Mn1_2_dmy_cos1"
Mn1_2_mz_cos1           "0"
Dy1_1_mx_sin1           "0"
Dy1_1_my_sin1           "0"
Dy1_1_mz_sin1           "0"
Ge1_1_mx_sin1           "0"
Ge1_1_my_sin1           "0"
Ge1_1_mz_sin1           "0"
Ge2_1_mx_sin1           "0"
Ge2_1_my_sin1           "0"
Ge2_1_mz_sin1           "0"
Ge3_1_mx_sin1           "0"
Ge3_1_my_sin1           "0"
Ge3_1_mz_sin1           "0"
Ge3_2_mx_sin1           "0"
Ge3_2_my_sin1           "0"
Ge3_2_mz_sin1           "0"
Mn1_1_mx_sin1           "0"
Mn1_1_my_sin1           "0 + Mn1_1_dmy_sin1"
Mn1_1_mz_sin1           "0"
Mn1_2_mx_sin1           "0"
Mn1_2_my_sin1           "0 + Mn1_2_dmy_sin1"
Mn1_2_mz_sin1           "0"
 
# matrix conversion: deltamoments(lattice units) = matrix.(modeamplitudes*modenormfactors)
# Note that deltamoment_i(crystalaxis units) = deltamoment_i(lattice units)*strained_cell_length_i
# Square matrix with _iso_magneticmode_number rows and columns
 
loop_
_iso_magneticmodematrix_row
_iso_magneticmodematrix_col
_iso_magneticmodematrix_value
    1    1   1.00000
    2    2   1.00000
    2    7   1.00000
    3    2   1.00000
    3    7  -1.00000
    4    3  -0.96652
    4    4  -0.25659
    4    5   0.25659
    4    6  -0.96652
    5    3  -0.25659
    5    4   0.96652
    5    5  -0.96652
    5    6  -0.25659
    6    3  -0.96652
    6    4   0.25659
    6    5   0.25659
    6    6   0.96652
    7    3   0.25659
    7    4   0.96652
    7    5   0.96652
    7    6  -0.25659
 
_iso_rotationalmode_number    0
 
 
_iso_occupancymode_number    0
 
_iso_strainmode_number    0
 
# end of structure file
# end of cif




example_5/solutions/dy.dat
 DY11S.DAT;1         31-MAR-1993 04:58             A1:    0.02 YTIM:  28853.
DYMN6GE6 CTI, 1.7037 A, H.I, ur=1.28                              WL: 1.7013
    3.00    0.10   82.90   TEMP:   11.33+/- 0.01    UR:    1.280  M:  132000.
   4327.   4324.   4119.   4250.   4155.   4191.   4115.   4217.   4021.   4131.
   4114.   4183.   4149.   4134.   4395.   4369.   4492.   4349.   4134.   4258.
   4053.   4161.   3981.   4068.   3854.   3805.   3922.   3737.   3644.   3586.
   3621.   3667.   3552.   3427.   3336.   3350.   3428.   3396.   3314.   3337.
   3254.   3408.   3383.   3325.   3376.   3475.   3442.   3426.   3504.   3473.
   3468.   3415.   3530.   3445.   3487.   3469.   3447.   3400.   3422.   3437.
   3530.   3528.   3600.   3859.   4191.   4666.   5550.   6683.   7762.   8601.
   8856.   8612.   7866.   6720.   5250.   4355.   3928.   3860.   3627.   3631.
   3501.   3467.   3555.   3649.   3532.   3709.   3783.   4010.   4399.   4566.
   4598.   4418.   4378.   4099.   3801.   3568.   3476.   3559.   3603.   3689.
   3470.   3587.   3477.   3636.   3784.   4016.   4141.   4392.   4749.   5043.
   5047.   4781.   4576.   4215.   3757.   3699.   3544.   3585.   3514.   3519.
   3371.   3496.   3508.   3548.   3501.   3578.   3403.   3641.   3549.   3515.
   3556.   3589.   3529.   3547.   3425.   3583.   3677.   3586.   3591.   3526.
   3386.   3530.   3581.   3568.   3662.   3594.   3593.   3666.   3614.   3690.
   3708.   3807.   3828.   3901.   3826.   3653.   3672.   3708.   3688.   3707.
   3550.   3530.   3601.   3511.   3622.   3651.   3750.   3778.   3608.   3668.
   3566.   3684.   3749.   3767.   3844.   3768.   3856.   3831.   3850.   3843.
   3929.   4112.   4357.   5442.   7372.  11293.  17453.  24473.  29343.  30832.
  28104.  21035.  12816.   9006.   7115.   5680.   5132.   4599.   4217.   4010.
   3907.   4161.   3844.   3930.   3977.   4305.   5075.   6972.  10374.  16469.
  24655.  30726.  32173.  27536.  18157.   8972.   5313.   6036.   7439.   8505.
   8972.   8435.   6898.   5116.   4413.   4400.   4907.   5847.   7056.   8618.
  10170.  10783.  10226.   8472.   6805.   5293.   4305.   3970.   3700.   3714.
   3688.   3645.   3648.   3863.   3724.   3783.   3769.   3723.   3736.   3728.
   3675.   3602.   3780.   3659.   3718.   3760.   3746.   3680.   3610.   3731.
   3587.   3703.   3706.   3671.   3676.   3675.   3601.   3602.   3728.   3733.
   3703.   3585.   3728.   3715.   3667.   3690.   3823.   3742.   3688.   3717.
   3980.   4201.   4449.   4469.   4515.   4191.   3929.   3894.   3791.   3878.
   3913.   4060.   4026.   4151.   4344.   4883.   6199.   7418.   8254.   7325.
   5622.   4261.   3744.   3647.   3671.   3742.   3796.   3931.   4031.   4040.
   4242.   4264.   4512.   4676.   4660.   4489.   4181.   3902.   3793.   3865.
   3853.   4098.   4535.   4727.   4526.   4102.   3844.   3849.   3893.   3733.
   3722.   3864.   4116.   4504.   5420.   6701.   7270.   6732.   5448.   4438.
   4300.   4361.   4482.   4487.   4260.   4224.   4210.   4636.   5888.   9871.
  19818.  35297.  50888.  53844.  37614.  18713.   7895.   5001.   4530.   4197.
   3931.   3856.   4075.   4217.   4440.   4913.   5361.   5487.   5161.   4845.
   5260.   5735.   6455.   6132.   5288.   4726.   4239.   4537.   5077.   5690.
   6024.   5850.   5699.   5361.   4745.   4239.   4043.   3940.   3803.   3836.
   3820.   3807.   3731.   3765.   3923.   4191.   5105.   7062.  11198.  16550.
  19529.  16333.  10567.   6309.   4411.   3995.   3847.   3872.   3809.   3873.
   3919.   3980.   3963.   4026.   4406.   4738.   4907.   5172.   5157.   5037.
   4583.   4282.   4201.   4509.   6105.   9720.  15934.  21818.  21504.  15352.
   9437.   6687.   5966.   5703.   4983.   4502.   4368.   4645.   4733.   4813.
   4743.   4317.   4147.   3826.   3904.   3876.   3902.   3961.   3921.   3843.
   3885.   3768.   3592.   3692.   3673.   3730.   3594.   3603.   3571.   3553.
   3580.   3623.   3739.   3919.   4006.   3939.   3992.   3813.   4033.   4325.
   5461.   6412.   6784.   6312.   5074.   4412.   4073.   4022.   4097.   4499.
   6033.   7829.   9558.   8828.   6507.   4979.   4068.   3881.   3943.   3992.
   4555.   5411.   6737.   7416.   7208.   6734.   6023.   5431.   4960.   4562.
   4311.   4149.   4183.   4327.   4167.   4476.   5350.   7616.  11182.  13727.
  13440.  10730.   7178.   5532.   4605.   4233.   4140.   4111.   3898.   3664.
   3586.   3613.   3789.   4018.   3974.   4107.   3998.   3949.   3731.   3611.
   3681.   3623.   3714.   3823.   3977.   4182.   4479.   4640.   4447.   4106.
   3821.   3718.   3798.   3881.   3947.   4006.   3860.   3871.   3826.   3820.
   3933.   3907.   3796.   3847.   4200.   5000.   6832.   9310.  10781.  11220.
   9460.   6999.   5179.   4155.   3913.   3994.   4161.   5140.   6973.   8850.
  10493.  10377.   8407.   6553.   5105.   4288.   4129.   4059.   4231.   4261.
   4413.   4627.   4871.   5151.   5336.   5371.   5119.   4756.   4604.   4440.
   4388.   4558.   4493.   4431.   4434.   4204.   4042.   3853.   3833.   3858.
   3791.   3826.   3942.   3788.   3591.   3631.   3905.   4553.   6107.   9088.
  12596.  15634.  16866.  15160.  11280.   7757.   5768.   4844.   4451.   4206.
   4183.   4109.   4296.   4668.   5280.   5783.   6216.   6394.   5866.   5243.
   4720.   4351.   4149.   4017.   4009.   3962.   3932.   3816.   3553.   3551.
   3636.   3680.   3857.   4167.   4456.   4780.   4702.   4573.   4264.   3958.
   3890.   3962.   4597.   5727.   7493.   9137.  11103.  13245.  15240.  16997.
  17891.  18194.  16551.  13008.   9093.   6333.   4867.   4426.   4140.   4259.
   4277.   4259.   4157.   4116.   4179.   4270.   4144.   4113.   4105.   4047.
   4168.   4129.   4025.   3898.   3819.   3792.   3752.   3951.   4306.   5473.
   7111.   9149.  10983.  12458.  12632.  11834.   9576.   7192.   5407.   4426.
   3985.   3826.   3849.   3931.   3941.   4098.   4036.   4170.   4290.   4983.
   5814.   6787.   7807.   8561.   8678.   8230.   6931.   5536.   4533.   3920.
   3627.   3521.   3677.   3734.   3654.   3564.   3675.   3791.   3742.   4093.
   4152.   4333.   4391.   4476.   4236.   4104.   3936.   3853.   3729.   3676.
   3547.   3861.   4348.   5080.   6091.   6858.   7868.   8260.   8167.   7663.
   6711.   5613.   4764.   4255.   4145.   3769.   3759.   3647.   3503.   3540.
   3462.   3527.   3824.   3865.   3909.   4043.   4281.   4383.   4182.   4323.
   4365.   4549.   4887.   5617.   6276.   6664.   7113.   7277.   6936.   6881.
   6504.   6045.   5535.   5432.   5696.   5948.   6361.   6482.   6694.   6408.
   5860.   5337.   4417.   4001.   3636.   3586.   3578.   3612.   3686.   3765.
    69.6    69.6    66.1    67.1    66.9    67.2    64.6    65.4    63.5    64.3
    64.2    64.6    64.2    64.1    66.2    65.9    66.8    65.7    63.6    64.5
    64.9    65.9    63.0    63.7    62.8    62.4    63.0    61.5    60.3    59.8
    59.6    60.0    59.7    58.6    57.6    57.7    58.0    57.8    57.7    58.0
    57.8    59.1    58.2    57.7    59.0    59.9    57.7    57.6    58.8    58.6
    58.2    57.8    58.8    58.1    59.3    59.1    58.5    58.2    57.9    58.0
    60.6    60.6    60.3    62.4    65.3    68.9    74.9    82.2    88.7    93.4
    93.0    91.7    89.2    82.5    72.9    66.5    61.1    60.6    60.3    60.3
    62.8    62.4    58.5    59.2    58.3    59.8    60.4    62.1    66.1    67.3
    66.0    64.7    65.4    63.3    61.2    59.3    58.1    58.9    57.8    58.6
    58.5    59.5    57.9    59.2    60.8    62.7    64.5    66.3    68.9    70.9
    68.9    67.1    66.8    64.2    61.1    60.6    58.5    58.8    59.1    59.1
    59.4    60.4    58.2    58.5    59.1    59.8    59.7    61.8    61.2    60.8
    60.9    61.1    61.6    61.8    58.8    60.2    59.8    59.1    58.6    58.1
    57.7    58.9    58.5    58.4    60.1    59.5    59.4    59.9    59.6    60.2
    59.6    60.5    61.7    62.3    61.3    60.0    58.8    59.0    60.1    60.3
    59.5    59.3    57.9    57.1    59.1    59.3    60.0    60.3    59.6    60.1
    58.5    59.4    60.1    60.4    61.7    61.1    60.1    59.8    59.6    59.6
    62.5    63.8    64.3    72.0    84.9   105.1   131.1   155.2   170.3   174.5
   163.5   141.5   112.5    94.3    83.8    74.9    70.1    66.5    63.7    62.2
    61.9    63.9    60.7    61.4    63.5    66.0    70.0    82.0   100.0   126.1
   153.6   171.5   174.9   161.8   134.0    94.1    72.5    77.2    84.0    89.8
    92.9    90.1    80.7    69.5    66.9    66.8    69.9    76.3    84.2    93.0
    99.0   102.0    99.9    90.9    81.4    71.8    64.3    61.8    60.4    60.6
    60.7    60.3    58.2    59.9    60.3    60.7    60.0    59.5    60.0    59.9
    59.2    58.5    60.5    59.5    60.5    60.9    60.2    59.6    58.1    59.0
    59.5    60.5    60.6    60.3    61.2    61.1    59.5    59.5    60.5    60.5
    59.5    58.5    61.4    61.2    59.7    59.8    59.8    59.2    60.4    60.6
    64.0    65.7    64.8    64.9    67.3    64.8    61.6    61.2    60.3    61.0
    60.4    61.4    61.4    62.4    64.6    68.5    76.0    83.1    86.6    81.5
    73.7    64.1    59.3    58.6    60.3    60.9    61.1    62.0    62.4    62.5
    62.3    62.5    64.6    65.7    66.6    65.4    62.0    59.9    59.7    60.3
    61.0    62.9    64.0    65.4    65.0    61.9    58.9    59.0    59.9    58.6
    58.4    59.4    61.4    64.3    71.6    79.6    81.6    78.6    70.4    63.5
    64.3    64.7    64.1    64.2    64.1    63.9    63.6    66.6    73.5    95.1
   135.1   180.3   219.4   225.6   185.5   130.8    84.4    67.2    64.8    62.3
    61.5    60.9    61.3    62.3    64.8    68.1    71.0    71.8    69.9    67.8
    69.9    72.9    77.6    75.7    69.9    66.0    63.1    65.2    68.8    72.9
    76.5    75.4    73.0    70.8    67.8    64.0    62.7    61.8    59.8    60.1
    59.9    59.8    60.2    60.4    62.7    64.7    69.8    82.0   105.5   128.3
   141.4   129.2    98.4    76.0    64.2    61.1    59.7    59.8    59.1    59.5
    59.3    59.9    61.1    61.5    63.8    66.1    66.4    68.2    68.0    67.2
    64.7    62.5    61.7    64.0    75.7    95.5   120.2   140.6   140.6   118.8
    91.1    76.6    73.5    71.9    68.1    64.7    62.7    64.5    66.3    66.8
    66.0    63.0    60.2    57.8    60.5    60.3    59.0    59.4    59.3    58.7
    58.8    57.9    56.4    57.2    58.4    58.8    57.4    57.4    55.6    55.4
    57.9    58.2    58.6    60.0    61.1    60.6    61.1    59.7    60.4    62.5
    70.2    76.1    80.2    77.4    68.3    63.6    60.1    59.7    63.1    66.2
    76.6    87.2    93.5    89.9    78.9    68.9    63.0    61.5    60.4    60.8
    64.7    70.5    78.4    82.2    81.9    79.1    74.0    70.2    66.6    63.8
    62.7    61.5    60.7    61.7    61.6    63.8    70.0    83.5   100.0   110.8
   106.6    95.2    79.5    69.9    64.9    62.2    59.8    59.5    57.8    56.0
    57.1    57.4    57.2    58.8    59.0    60.0    59.3    58.9    58.0    57.1
    57.5    56.9    56.8    57.7    59.2    60.6    62.8    64.0    62.4    59.9
    58.6    57.9    57.9    58.4    60.2    60.7    58.9    58.9    58.7    58.7
    57.8    57.6    58.0    58.3    61.3    66.9    76.5    89.3    97.8    99.8
    91.5    78.7    66.3    59.3    59.9    60.5    59.9    66.6    77.4    87.2
    94.4    93.9    83.9    74.1    66.7    61.1    59.2    58.7    59.1    59.2
    61.6    63.1    63.7    65.5    67.2    67.4    66.2    63.7    62.4    61.3
    60.1    61.2    61.6    61.2    61.1    59.5    57.5    56.0    56.7    56.9
    56.4    56.7    55.8    54.7    54.7    55.1    56.0    60.4    71.1    86.8
   102.5   114.2   117.7   111.6    95.5    79.2    68.8    62.9    59.7    58.1
    58.5    58.0    59.5    62.1    67.7    70.8    71.9    72.9    69.8    65.9
    62.3    59.7    59.1    58.1    58.0    57.6    56.3    55.4    55.0    55.0
    55.6    55.8    55.1    57.2    60.9    63.0    62.2    61.3    59.8    57.5
    56.9    57.5    61.6    68.8    78.7    87.0    95.9   104.7   110.2   116.3
   121.3   122.2   115.4   102.3    87.8    73.4    64.5    61.5    59.1    59.9
    60.1    59.9    59.3    59.0    58.1    58.8    57.0    56.8    58.3    57.8
    59.0    58.7    56.0    55.1    55.5    55.3    53.4    54.8    57.9    65.2
    73.7    83.6    92.2    98.2   100.6    97.4    86.3    74.8    63.6    57.5
    55.8    54.7    54.2    54.7    55.0    56.2    55.2    56.1    57.1    61.5
    65.8    71.1    76.9    80.6    80.5    78.4    71.1    63.5    58.3    54.2
    52.1    51.3    52.4    52.9    53.8    53.1    52.7    53.6    53.3    55.8
    56.5    57.6    57.4    58.0    57.1    56.2    55.1    54.5    53.0    52.5
    53.0    55.4    57.1    61.7    68.3    72.5    78.7    80.7    79.6    77.1
    70.9    64.8    60.8    57.5    56.7    54.1    53.3    52.5    52.2    52.5
    52.5    53.0    53.1    53.3    54.9    55.9    57.0    57.7    55.7    56.6
    56.4    57.6    60.4    64.7    69.4    71.5    72.9    73.8    71.1    70.8
    71.7    69.1    65.1    64.6    67.8    69.3    70.2    70.9    70.6    69.0
    65.8    62.8    58.8    55.9    53.2    52.8    52.5    52.7    54.6    55.2




example_5/solutions/P_6_2p_2p__0_0_g__h00.pcr
COMM Dy6Ge6 P6/mmm 11 K DMC spiral
! Current global Chi2 (Bragg contrib.) =      10.27    
! Files => DAT-file: dy.dat,  PCR-file: P_6_2p_2p__0_0_g__h00
!Job Npr Nph Nba Nex Nsc Nor Dum Iwg Ilo Ias Res Ste Nre Cry Uni Cor Opt Aut
   1   7   1  38   1   0   1   0   0   0   0   0   0   0   0   0   0   0   1
!
!Ipr Ppl Ioc Mat Pcr Ls1 Ls2 Ls3 NLI Prf Ins Rpa Sym Hkl Fou Sho Ana
   0   0   1   1   1   1   4   0   0   3   8   0   0   0   0   0   0
!
! Lambda1  Lambda2    Ratio    Bkpos    Wdt    Cthm     muR   AsyLim   Rpolarz  2nd-muR -> Patt# 1
 1.703700 1.703700  1.00000   40.000 15.0000  0.0000  1.2800  140.00    0.0000  0.0000
!
!NCY  Eps  R_at  R_an  R_pr  R_gl     Thmin       Step       Thmax    PSD    Sent0
 15  0.10  1.00  1.00  1.00  1.00      3.0000   0.100000    82.9000   0.000   0.000
!
!2Theta/TOF/E(Kev)   Background  for Pattern#  1
         3.1300      4223.5576          0.00
         3.9800      4188.9233          0.00
         5.1100      4160.4058          0.00
         6.4900      3318.9370          0.00
         7.4100      3392.0828          0.00
         8.9300      3537.5786          0.00
        11.1000      3582.7146          0.00
        12.7000      3502.1873          0.00
        13.2000      3610.8230          0.00
        14.7000      3457.6892          0.00
        17.1000      3604.3728          0.00
        19.3000      3670.3042          0.00
        20.1000      3621.8618          0.00
        20.9000      3965.1150          0.00
        23.2000      4115.3955          0.00
        26.9000      3852.4126          0.00
        29.6000      3600.1599          0.00
        31.0000      3799.4561          0.00
        33.4000      3836.5903          0.00
        36.0000      3964.4800          0.00
        39.1000      3923.0620          0.00
        41.9000      3904.0862          0.00
        42.3000      3742.3328          0.00
        43.7000      3750.7058          0.00
        47.3000      3884.5190          0.00
        48.2000      3706.9851          0.00
        48.9000      3695.4724          0.00
        55.0000      3798.5444          0.00
        55.9000      3543.1917          0.00
        63.4000      3697.5037          0.00
        66.8000      3567.9985          0.00
        71.5000      3505.0708          0.00
        75.1000      3266.3418          0.00
        76.9000      3653.4307          0.00
        78.7000      3362.7261          0.00
        79.1000      3536.8320          0.00
        82.5000      2970.1865          0.00
        82.8000      2931.4414          0.00
! 
! Excluded regions (LowT  HighT) for Pattern#  1
       82.90      180.00
! 
!
       9    !Number of refined parameters
!
!  Zero    Code    SyCos    Code   SySin    Code  Lambda     Code MORE ->Patt# 1
  0.07645    0.0  0.00000    0.0  0.00000    0.0 0.000000    0.00   0
!---------------------------------------------------------------------------------------------------------
!  Data for PHASE number:   1  ==> Current R_Bragg for Pattern#  1:     3.04  Magnetic R-Factor:     4.62
!---------------------------------------------------------------------------------------------------------
DyMn6Ge6 magnetic VARY   mxmymz McosMsin
!
!Nat Dis Ang Pr1 Pr2 Pr3 Jbt Irf Isy Str Furth       ATZ    Nvk Npr More
   5   0   0 0.0 0.0 1.0   7   0   2   0   0     133584.188   1   7   0
!
P62'2'(0,0,g)h00               <-- Magnetic  SuperSpace group symbol                                                                                                                                                                                            
genr x1,x2,x3,x4,+1                                                                                                                                                                                                                                             
genr x1-x2,x1,x3,x4+1/6,+1                                                                                                                                                                                                                                      
genr -x2,x1-x2,x3,x4+1/3,+1                                                                                                                                                                                                                                     
genr -x1,-x2,x3,x4+1/2,+1                                                                                                                                                                                                                                       
genr -x1+x2,-x1,x3,x4+2/3,+1                                                                                                                                                                                                                                    
genr x2,-x1+x2,x3,x4+5/6,+1                                                                                                                                                                                                                                     
genr x1-x2,-x2,-x3,-x4+1/3,-1                                                                                                                                                                                                                                   
genr x1,x1-x2,-x3,-x4+1/2,-1                                                                                                                                                                                                                                    
genr x2,x1,-x3,-x4+2/3,-1                                                                                                                                                                                                                                       
genr  -x1+x2,x2,-x3,-x4+5/6,-1                                                                                                                                                                                                                                  
genr  -x1,-x1+x2,-x3,-x4,-1                                                                                                                                                                                                                                     
genr  -x2,-x1,-x3,-x4+1/6,-1                                                                                                                                                                                                                                    
N_qc  1                                                                                                                                                                                                                                                         
Q_coeff                                                                                                                                                                                                                                                         
   1                                                                                                                                                                                                                                                            
!                                                                                                                                                                                                                                                               
!Atom   Typ  Max_Qcoeff         X          Y           Z         Biso         Occ   N_type Spc / Line below:Codes
!                     Mcosx       Mcosy       Mcosz       Msinx       Msiny       Msinz        / Line below:Codes
!                   beta11      beta22      beta33      beta12      beta13     beta23          / Line below:Codes
Dy     JDY3      1          0.00000     0.00000     0.00000     0.00000     1.00000    1    0  
                            0.00000     0.00000     0.00000     0.00000     0.00000
  MagM0-Moment:     0.00000     0.00000     3.80494   <- Homogeneous magnetic moment
                    0.00000     0.00000    51.00000
   Mcos-Msin-1:     7.12611     3.56305     0.00000     0.00000     6.17139     0.00000   <-Amplitudes of Modulated moments
                   82.00000    81.00000     0.00000     0.00000    81.73205     0.00000
Mn1    MMN2      1          0.00000     0.50000     0.25030     0.00000     6.00000    1    0  
                            0.00000     0.00000     0.00000     0.00000     0.00000
  MagM0-Moment:     0.00000     0.00000    -1.08445   <- Homogeneous magnetic moment
                    0.00000     0.00000    91.00000
   Mcos-Msin-1:    -2.28171    -1.21967     0.00000     0.33769    -1.22997     0.00000   <-Amplitudes of Modulated moments
                   71.00000    31.00000     0.00000    61.00000    41.00000     0.00000
Ge1    GE        0          0.66667     0.33333     0.50000     0.00000     2.00000    0    0  
                            0.00000     0.00000     0.00000     0.00000     0.00000
Ge2    GE        0          0.66667     0.33333     0.00000     0.00000     2.00000    0    0  
                            0.00000     0.00000     0.00000     0.00000     0.00000
Ge3    GE        0          0.00000     0.00000     0.34450     0.00000     2.00000    0    0  
                            0.00000     0.00000     0.00000     0.00000     0.00000
!-------> Profile Parameters for Pattern #  1
!  Scale        Shape1      Bov      Str1      Str2      Str3   Strain-Model
 0.64394       0.00000   0.60763   0.00000   0.00000   0.00000       0
    11.00000     0.000    21.000     0.000     0.000     0.000
!       U         V          W           X          Y        GauSiz   LorSiz Size-Model
   1.682276  -1.301047   0.380131   0.000000   0.021994   0.000000   0.000000    0
      0.000      0.000      0.000      0.000      0.000      0.000      0.000
!     a          b         c        alpha      beta       gamma      #Cell Info
   5.208310   5.208310   8.152334  90.000000  90.000000 120.000000   
    0.00000    0.00000    0.00000    0.00000    0.00000    0.00000
!  Pref1    Pref2      Asy1     Asy2     Asy3     Asy4      S_L      D_L
  1.00000  0.00000  0.00000  0.00000  0.00000  0.00000  0.02495  0.03168
     0.00     0.00     0.00     0.00     0.00     0.00     0.00     0.00
! Propagation vectors: 
   0.0000000   0.0000000   0.1647532      1    1.0000  <-- Propagation Vector, nharm, sintl_lim  1
    0.000000    0.000000    0.000000
!  2Th1/TOF1    2Th2/TOF2  Pattern to plot
       3.000      82.900       1




example_5/solutions/P_6_2p_2p__0_0_g__t00.pcr
COMM Dy6Ge6 P6/mmm 11 K DMC spiral
! Current global Chi2 (Bragg contrib.) =      80.17    
! Files => DAT-file: dy.dat,  PCR-file: P_6_2p_2p__0_0_g__t00
!Job Npr Nph Nba Nex Nsc Nor Dum Iwg Ilo Ias Res Ste Nre Cry Uni Cor Opt Aut
   1   7   1  38   1   0   1   0   0   0   0   0   0   0   0   0   0   0   1
!
!Ipr Ppl Ioc Mat Pcr Ls1 Ls2 Ls3 NLI Prf Ins Rpa Sym Hkl Fou Sho Ana
   0   0   1   1   1   1   4   0   0   3   8   0   0   0   0   0   0
!
! Lambda1  Lambda2    Ratio    Bkpos    Wdt    Cthm     muR   AsyLim   Rpolarz  2nd-muR -> Patt# 1
 1.703700 1.703700  1.00000   40.000 15.0000  0.0000  1.2800  140.00    0.0000  0.0000
!
!NCY  Eps  R_at  R_an  R_pr  R_gl     Thmin       Step       Thmax    PSD    Sent0
 15  0.10  1.00  1.00  1.00  1.00      3.0000   0.100000    82.9000   0.000   0.000
!
!2Theta/TOF/E(Kev)   Background  for Pattern#  1
         3.1300      4223.5576          0.00
         3.9800      4188.9233          0.00
         5.1100      4160.4058          0.00
         6.4900      3318.9370          0.00
         7.4100      3392.0828          0.00
         8.9300      3537.5786          0.00
        11.1000      3582.7146          0.00
        12.7000      3502.1873          0.00
        13.2000      3610.8230          0.00
        14.7000      3457.6892          0.00
        17.1000      3604.3728          0.00
        19.3000      3670.3042          0.00
        20.1000      3621.8618          0.00
        20.9000      3965.1150          0.00
        23.2000      4115.3955          0.00
        26.9000      3852.4126          0.00
        29.6000      3600.1599          0.00
        31.0000      3799.4561          0.00
        33.4000      3836.5903          0.00
        36.0000      3964.4800          0.00
        39.1000      3923.0620          0.00
        41.9000      3904.0862          0.00
        42.3000      3742.3328          0.00
        43.7000      3750.7058          0.00
        47.3000      3884.5190          0.00
        48.2000      3706.9851          0.00
        48.9000      3695.4724          0.00
        55.0000      3798.5444          0.00
        55.9000      3543.1917          0.00
        63.4000      3697.5037          0.00
        66.8000      3567.9985          0.00
        71.5000      3505.0708          0.00
        75.1000      3266.3418          0.00
        76.9000      3653.4307          0.00
        78.7000      3362.7261          0.00
        79.1000      3536.8320          0.00
        82.5000      2970.1865          0.00
        82.8000      2931.4414          0.00
! 
! Excluded regions (LowT  HighT) for Pattern#  1
       82.90      180.00
! 
!
       4    !Number of refined parameters
!
!  Zero    Code    SyCos    Code   SySin    Code  Lambda     Code MORE ->Patt# 1
  0.07645    0.0  0.00000    0.0  0.00000    0.0 0.000000    0.00   0
!---------------------------------------------------------------------------------------------------------
!  Data for PHASE number:   1  ==> Current R_Bragg for Pattern#  1:    12.72  Magnetic R-Factor:    26.64
!---------------------------------------------------------------------------------------------------------
DyMn6Ge6 magnetic VARY
!
!Nat Dis Ang Pr1 Pr2 Pr3 Jbt Irf Isy Str Furth       ATZ    Nvk Npr More
   5   0   0 0.0 0.0 1.0   7   0   2   0   0     133584.188   1   7   0
!
P62'2'(0,0,g)t00               <-- Magnetic  SuperSpace group symbol                                                                                                                                                                                            
genr   x1,x2,x3,x4,+1                                                                                                                                                                                                                                           
genr   x1-x2,x1,x3,x4+1/3,+1                                                                                                                                                                                                                                    
genr  -x2,x1-x2,x3,x4+2/3,+1                                                                                                                                                                                                                                    
genr  -x1,-x2,x3,x4,+1                                                                                                                                                                                                                                          
genr  -x1+x2,-x1,x3,x4+1/3,+1                                                                                                                                                                                                                                   
genr   x2,-x1+x2,x3,x4+2/3,+1                                                                                                                                                                                                                                   
genr   x1-x2,-x2,-x3,-x4+2/3,-1                                                                                                                                                                                                                                 
genr   x1,x1-x2,-x3,-x4,-1                                                                                                                                                                                                                                      
genr   x2,x1,-x3,-x4+1/3,-1                                                                                                                                                                                                                                     
genr  -x1+x2,x2,-x3,-x4+2/3,-1                                                                                                                                                                                                                                  
genr  -x1,-x1+x2,-x3,-x4,-1                                                                                                                                                                                                                                     
genr  -x2,-x1,-x3,-x4+1/3,-1                                                                                                                                                                                                                                    
N_qc  1                                                                                                                                                                                                                                                         
Q_coeff                                                                                                                                                                                                                                                         
   1                                                                                                                                                                                                                                                            
!                                                                                                                                                                                                                                                               
!Atom   Typ  Max_Qcoeff         X          Y           Z         Biso         Occ   N_type Spc / Line below:Codes
!                     Mcosx       Mcosy       Mcosz       Msinx       Msiny       Msinz        / Line below:Codes
!                   beta11      beta22      beta33      beta12      beta13     beta23          / Line below:Codes
Dy     JDY3      1          0.00000     0.00000     0.00000     0.00000     1.00000    1    0  
                            0.00000     0.00000     0.00000     0.00000     0.00000
  MagM0-Moment:     0.00000     0.00000    -3.77415   <- Homogeneous magnetic moment
                    0.00000     0.00000    31.00000
   Mcos-Msin-1:     0.00000     0.00000     0.00000     0.00000     0.00000     0.00000   <-Amplitudes of Modulated moments
                    0.00000     0.00000     0.00000     0.00000     0.00000     0.00000
Mn1    MMN2      1          0.00000     0.50000     0.25030     0.00000     6.00000    1    0  
                            0.00000     0.00000     0.00000     0.00000     0.00000
  MagM0-Moment:     0.00000     0.00000     2.32044   <- Homogeneous magnetic moment
                    0.00000     0.00000    41.00000
   Mcos-Msin-1:     0.00000     0.00000     2.60715     0.00000     0.00000     3.61482   <-Amplitudes of Modulated moments
                    0.00000     0.00000     0.00000     0.00000     0.00000     0.00000
Ge1    GE        0          0.66667     0.33333     0.50000     0.00000     2.00000    0    0  
                            0.00000     0.00000     0.00000     0.00000     0.00000
Ge2    GE        0          0.66667     0.33333     0.00000     0.00000     2.00000    0    0  
                            0.00000     0.00000     0.00000     0.00000     0.00000
Ge3    GE        0          0.00000     0.00000     0.34450     0.00000     2.00000    0    0  
                            0.00000     0.00000     0.00000     0.00000     0.00000
!-------> Profile Parameters for Pattern #  1
!  Scale        Shape1      Bov      Str1      Str2      Str3   Strain-Model
 0.60685       0.00000   0.31246   0.00000   0.00000   0.00000       0
    11.00000     0.000    21.000     0.000     0.000     0.000
!       U         V          W           X          Y        GauSiz   LorSiz Size-Model
   1.682276  -1.301047   0.380131   0.000000   0.021994   0.000000   0.000000    0
      0.000      0.000      0.000      0.000      0.000      0.000      0.000
!     a          b         c        alpha      beta       gamma      #Cell Info
   5.208310   5.208310   8.152334  90.000000  90.000000 120.000000   
    0.00000    0.00000    0.00000    0.00000    0.00000    0.00000
!  Pref1    Pref2      Asy1     Asy2     Asy3     Asy4      S_L      D_L
  1.00000  0.00000  0.00000  0.00000  0.00000  0.00000  0.02495  0.03168
     0.00     0.00     0.00     0.00     0.00     0.00     0.00     0.00
! Propagation vectors: 
   0.0000000   0.0000000   0.1647532      1    1.0000  <-- Propagation Vector, nharm, sintl_lim  1
    0.000000    0.000000    0.000000
!  2Th1/TOF1    2Th2/TOF2  Pattern to plot
       3.000      82.900       1




example_5/solutions/P_6_mp_mp_00g__000.pcr
COMM Dy6Ge6 P6/mmm 11 K DMC spiral
! Current global Chi2 (Bragg contrib.) =      419.9    
! Files => DAT-file: dy.dat,  PCR-file: P_6_mp_mp_00g__000
!Job Npr Nph Nba Nex Nsc Nor Dum Iwg Ilo Ias Res Ste Nre Cry Uni Cor Opt Aut
   1   7   1  38   1   0   1   0   0   0   0   0   0   0   0   0   0   0   1
!
!Ipr Ppl Ioc Mat Pcr Ls1 Ls2 Ls3 NLI Prf Ins Rpa Sym Hkl Fou Sho Ana
   0   0   1   1   1   1   4   0   0   3   8   0   0   0   0   0   0
!
! Lambda1  Lambda2    Ratio    Bkpos    Wdt    Cthm     muR   AsyLim   Rpolarz  2nd-muR -> Patt# 1
 1.703700 1.703700  1.00000   40.000 15.0000  0.0000  1.2800  140.00    0.0000  0.0000
!
!NCY  Eps  R_at  R_an  R_pr  R_gl     Thmin       Step       Thmax    PSD    Sent0
 15  0.10  1.00  1.00  1.00  1.00      3.0000   0.100000    82.9000   0.000   0.000
!
!2Theta/TOF/E(Kev)   Background  for Pattern#  1
         3.1300      4223.5576          0.00
         3.9800      4188.9233          0.00
         5.1100      4160.4058          0.00
         6.4900      3318.9370          0.00
         7.4100      3392.0828          0.00
         8.9300      3537.5786          0.00
        11.1000      3582.7146          0.00
        12.7000      3502.1873          0.00
        13.2000      3610.8230          0.00
        14.7000      3457.6892          0.00
        17.1000      3604.3728          0.00
        19.3000      3670.3042          0.00
        20.1000      3621.8618          0.00
        20.9000      3965.1150          0.00
        23.2000      4115.3955          0.00
        26.9000      3852.4126          0.00
        29.6000      3600.1599          0.00
        31.0000      3799.4561          0.00
        33.4000      3836.5903          0.00
        36.0000      3964.4800          0.00
        39.1000      3923.0620          0.00
        41.9000      3904.0862          0.00
        42.3000      3742.3328          0.00
        43.7000      3750.7058          0.00
        47.3000      3884.5190          0.00
        48.2000      3706.9851          0.00
        48.9000      3695.4724          0.00
        55.0000      3798.5444          0.00
        55.9000      3543.1917          0.00
        63.4000      3697.5037          0.00
        66.8000      3567.9985          0.00
        71.5000      3505.0708          0.00
        75.1000      3266.3418          0.00
        76.9000      3653.4307          0.00
        78.7000      3362.7261          0.00
        79.1000      3536.8320          0.00
        82.5000      2970.1865          0.00
        82.8000      2931.4414          0.00
! 
! Excluded regions (LowT  HighT) for Pattern#  1
       82.90      180.00
! 
!
       9    !Number of refined parameters
!
!  Zero    Code    SyCos    Code   SySin    Code  Lambda     Code MORE ->Patt# 1
  0.07645    0.0  0.00000    0.0  0.00000    0.0 0.000000    0.00   0
!---------------------------------------------------------------------------------------------------------
!  Data for PHASE number:   1  ==> Current R_Bragg for Pattern#  1:    46.11  Magnetic R-Factor:    42.10
!---------------------------------------------------------------------------------------------------------
DyMn6Ge6 magnetic   VARY  McosMsin
!
!Nat Dis Ang Pr1 Pr2 Pr3 Jbt Irf Isy Str Furth       ATZ    Nvk Npr More
   7   0   0 0.0 0.0 1.0   7   0   2   0   0     133584.188   1   7   0
!
P6m'm'(0,0,g)000                 <-- Magnetic  SuperSpace group symbol                                                                                                                                                                                          
genr   x1,x2,x3,x4,+1                                                                                                                                                                                                                                           
genr   x1-x2,x1,x3,x4,+1                                                                                                                                                                                                                                        
genr   -x2,x1-x2,x3,x4,+1                                                                                                                                                                                                                                       
genr   -x1,-x2,x3,x4,+1                                                                                                                                                                                                                                         
genr   -x1+x2,-x1,x3,x4,+1                                                                                                                                                                                                                                      
genr   x2,-x1+x2,x3,x4,+1                                                                                                                                                                                                                                       
genr   -x1+x2,x2,x3,x4,-1                                                                                                                                                                                                                                       
genr   -x1,-x1+x2,x3,x4,-1                                                                                                                                                                                                                                      
genr   -x2,-x1,x3,x4,-1                                                                                                                                                                                                                                         
genr    x1-x2,-x2,x3,x4,-1                                                                                                                                                                                                                                      
genr    x1,x1-x2,x3,x4,-1                                                                                                                                                                                                                                       
genr    x2,x1,x3,x4,-1                                                                                                                                                                                                                                          
N_qc  1                                                                                                                                                                                                                                                         
Q_coeff                                                                                                                                                                                                                                                         
   1                                                                                                                                                                                                                                                            
!                                                                                                                                                                                                                                                               
!Atom   Typ  Max_Qcoeff         X          Y           Z         Biso         Occ   N_type Spc / Line below:Codes
!                     Mcosx       Mcosy       Mcosz       Msinx       Msiny       Msinz        / Line below:Codes
!                     Ucosx       Ucosy       Ucosz       Usinx       Usiny       Usinz       / Line below:Codes
!                   beta11      beta22      beta33      beta12      beta13     beta23          / Line below:Codes
Dy     JDY3     -1          0.00000     0.00000     0.00000     0.00000     1.00000    3    0  
                            0.00000     0.00000     0.00000     0.00000     0.00000
  MagM0-Moment:     0.00000     0.00000    -5.63530   <- Homogeneous magnetic moment
                    0.00000     0.00000     0.00000
   Mcos-Msin-1:     0.00000     0.00000    19.07297     0.00000     0.00000     5.80105   <-Amplitudes of Modulated moments
                    0.00000     0.00000    91.00000     0.00000     0.00000    81.00000
   Ucos-Usin-1:     0.00000     0.00000     0.00000     0.00000     0.00000     0.00000   <-Amplitudes of Modulated displacements
                    0.00000     0.00000     0.00000     0.00000     0.00000     0.00000
   Beta_0(i,j):     0.00000     0.00000     0.00000     0.00000     0.00000     0.00000   <-Betas
                    0.00000     0.00000     0.00000     0.00000     0.00000     0.00000
Mn1    MMN2      1          0.00000     0.50000     0.25030     0.00000     3.00000    1    0  
                            0.00000     0.00000     0.00000     0.00000     0.00000
  MagM0-Moment:     0.00000     0.00000     2.70663   <- Homogeneous magnetic moment
                    0.00000     0.00000     0.00000
   Mcos-Msin-1:     0.00000     0.00000    -3.06003     0.00000     0.00000    -1.10688   <-Amplitudes of Modulated moments
                    0.00000     0.00000    71.00000     0.00000     0.00000    61.00000
Mn2    MMN2      1          0.00000     0.50000     0.74970     0.00000     3.00000    1    0  
                            0.00000     0.00000     0.00000     0.00000     0.00000
  MagM0-Moment:     0.00000     0.00000     2.70663   <- Homogeneous magnetic moment
                    0.00000     0.00000     0.00000
   Mcos-Msin-1:     0.00000     0.00000    -4.15160     0.00000     0.00000    -7.82923   <-Amplitudes of Modulated moments
                    0.00000     0.00000    51.00000     0.00000     0.00000    41.00000
Ge1    GE        0          0.66667     0.33333     0.50000     0.00000     2.00000    0    0  
                            0.00000     0.00000     0.00000     0.00000     0.00000
Ge2    GE        0          0.66667     0.33333     0.00000     0.00000     2.00000    0    0  
                            0.00000     0.00000     0.00000     0.00000     0.00000
Ge3    GE        0          0.00000     0.00000     0.34450     0.00000     1.00000    0    0  
                            0.00000     0.00000     0.00000     0.00000     0.00000
Ge4    GE        0          0.00000     0.00000     0.67258     0.00000     1.00000    2    0  
                            0.00000     0.00000    31.00000     0.00000     0.00000
   Beta_0(i,j):     0.00000     0.00000     0.00000     0.00000     0.00000     0.00000   <-Betas
                    0.00000     0.00000     0.00000     0.00000     0.00000     0.00000
!-------> Profile Parameters for Pattern #  1
!  Scale        Shape1      Bov      Str1      Str2      Str3   Strain-Model
 0.43778       0.00000  -0.04911   0.00000   0.00000   0.00000       0
    11.00000     0.000    21.000     0.000     0.000     0.000
!       U         V          W           X          Y        GauSiz   LorSiz Size-Model
   1.682276  -1.301047   0.380131   0.000000   0.021994   0.000000   0.000000    0
      0.000      0.000      0.000      0.000      0.000      0.000      0.000
!     a          b         c        alpha      beta       gamma      #Cell Info
   5.208310   5.208310   8.152334  90.000000  90.000000 120.000000   
    0.00000    0.00000    0.00000    0.00000    0.00000    0.00000
!  Pref1    Pref2      Asy1     Asy2     Asy3     Asy4      S_L      D_L
  1.00000  0.00000  0.00000  0.00000  0.00000  0.00000  0.02495  0.03168
     0.00     0.00     0.00     0.00     0.00     0.00     0.00     0.00
! Propagation vectors: 
   0.0000000   0.0000000   0.1647532      1    1.0000  <-- Propagation Vector, nharm, sintl_lim  1
    0.000000    0.000000    0.000000
!  2Th1/TOF1    2Th2/TOF2  Pattern to plot
       3.000      82.900       1




example_5/Tutorial_5.pdf


Tutorial:  DyMn6Ge6  


Complex Magnetic Structures: Different approaches within FullProf to handle difficult cases. 


Incommensurate magnetic structure – modulation (propagation) vector (0, 0, 0.1651) and 


(0, 0, 0). 


DyMn6Ge6  


Neutron powder data measured at 11K on DMC at PSI (Switzerland) collected at 1.7037Å. 


The space group is S.G.= P6/mmm, the cell parameters are a≈5.20 Å, b≈5.20 Å and c≈8.15 Å.  


U, V, W, X and Y  values: 1.682276, -1.301047, 0.380131, 0.000000 and 0.021994 


SL and DL = 0.02495 and 0.03168 


Cell parameters = 5.208310, 5.208310, 8.152334, 90.0, 90.0 and 120.0. 


The structural parameters could be obtained from the input CIF file.  


References: 


J. Rodríguez-Carvajal & F. Bourée, EPJ Web of Conferences 22, 00010 (2012) 


P. Schobinger-Papamantellos et al, Journal of Alloys and Compounds, 203 (1994) 243 


Input files:  


dymn6ge6.dat (powder profile data) 


dymn6ge6_nuclear.cif (nuclear structure)  


The format of the data corresponds to Ins = 8 in FullProf. 


1) Create a working directory, don’t use space or special characters in the path.  


a. Copy in this folder all the input files. 


 


2) Create an initial structural PCR file. 


a. Open the FullProf toolbar (clicking on the desktop icon) 


b. Select the working directory. “file > Select working directory…” 


c. Locate the working directory and click on OK. 


d. Click on the EdPCR icon, in the FP toolbar. 


e. Click on the cif_to_pcr icon in the EdPCR.  


f. Select Neutron as source type, check that the unit cell and the space group correspond with the 


provided at the beginning of this file. Check in the “atoms information” windows that all is consistent 


with the provide CIF file. Click on OK to exit.   


g. Save the PCR file clicking on the “save as” icon. Rename the file with an intuitive name. 


 


3) Modify the PCR file according to the current example.  


a. Click on General and modify the name. 


b. In calculation “Refinement/Calculation of a Powder Diffraction Profile” should be selected.  


c. Click on OK. 


d. Click on “patterns” 


e. Click on Data file/Peak shape > in format select DMC/HRPD which correspond with Ins = 8. 


f. In “Refinement/simulation” select “Neutron-CW” (CW = constant wavelength). 


g. In wavelength, roll out the menu and select “user defined” and write the correct wavelength and fix 


the ratio I2/I1 to 1 (or zero, assuming a pure monochromatic neutron beam). 


h. Click on OK. 







i. Click on Background type and select “Linear Interpolation…” this option allows the user to define 


a background by clicking on the experimental pattern. We will do it in a further step. Of course 


other background functions can be used, in particular Chebychev Polynomials give quite stable 


refinements.  


j. Other parameters Excluded Regions will be changed later after exploring the experimental pattern.  


k. Click on OK. 


l. Click on “Phase”, and modify the phase name and check that the calculation is “structural model 


(Rietveld Method)”. 


m. Click on contribution to patterns and select the next options: 


n. Click on OK. 


o. Click on symmetry and check that the selected space group is right.  


p. Click on OK and save the file from the EdPCR windows.  


q. Click on Refinement 


r. Change the number of cycles. Other parameters as Background or Instrumental will be modified 


later.  


The instrumental resolution parameters can be modified clicking on Profile. 


s. Save the file and click on Editor > Input control file (PCR) to see the current PCR file.  


t. Before running this PCR file, we should include a realistic background. To do that we are going to 


open the experimental data on WinPLOTR-2006. 


u. Click on open icon or in File > open pattern file (.dat) and select dy.dat. The data are in format 


Ins = 8. 


v. Click on Calculation > Background > enable and Calculation > Background > Insert point. This 


allow us define a series of points that could be included into the PCR file. Each background point 


is included clicking on the left button your mouse. If a wrong point is included, in the same menu 


you can find “Delete point” which is used in the same way than “Insert point”.  


In order to increase the accuracy, you can zoom in by clicking on the left button of your mouse and 


dragging simultaneously. A simple click on the right button reverse the zoom. 


w. The created list of points can be saved clicking on Calculations > Background > save background 


leave the proposed name “background.bgr” and save. 


x. Now we can include this information in to the PCR file, we can edit the PCR file with a text editor 


or using the program EdPCR. We are going to use the latter. Click on Refinements > Background 


> import from background file. 


After importing the background, click on OK and save in the main window of EdPCR. 


 


You can add excluded regions if you think that is needed. Click on Patterns > Excluded Regions and 


in number of excluded regions increase the number up to 1. Now you can define the lower limit and 


the higher limit.  


y. The PCR file for refining the nuclear structure is done. We can check the PCR file clicking on Editor 


> Input control file or opening the file with our favourite text editor.  


 


4) Run FP to refine the 11K data. 


a. Load into the FP toolbar the new PCR file. That can be done clicking on Search Input files icon. 


Be sure that the PCR file and the data file are in the same folder.  


b. Now you can click on the FullProf icon and run. However, the result is clearly non-satisfactory. 


Notice that, for the moment, all parameters are fixed.  


c. Let us start refining first the Scale factor (refinement > Profile), the second parameter the zero 


(refinement > instrumental) and finally the unit cell (refinement > Profile). Refining only these 


parameters, we obtain a good initial fit. 


d. The sample is absorbing, an effective absorption coefficient (muR=1.28) should be included in the 


PCR file, in the same way an asymmetry correction is applied everywhere (AsyLim=180.0). For 


neutron diffraction the Cthm (square of cos(2Theta-monocromator)) for polarization correction 


should be fixed to 0.  


The easy way to change these parameters is modifying directly the PCR file as it has been shown 


in previous exercises. 


 


 







5) Propagation vector determination. 


a. Use k-search program to determine the propagation vectors (see details on example 2).  


 


6) Add new phases to check the propagations vectors. 


a. We are going to use the EdPCR program. Open nucl_mag1.pcr file and click on Phases > add 


change the Name of phase to “magnetic contribution, without model” in calculation select “Profile 


Matching with constant scale factor”.  


Click on “Contribution to Pattern”, and select the options showed here below and click on OK. 


The “Satellite reflections are generated automatically from Space group symbol”. 


 Click on symmetry and add P-1 space group (this is just to generate half-reciprocal space satellite 


reflections). NB: the space group in FP should be written with a space between elements (P -1, in this 


particular case). Click on Symm. Op. Automatic and on OK and save in the main window of EdPCR. 


b. Now we need to fill for the phase 2, the unit cell the scale, U, V, W, X, Y, SL and DL. You can use 


the EdPCR or edit the “nucl_mag1.pcr” file with a text editor and copy from phase 1 to phase 2.  


c. Now we can run FP and start to refine parameters. Change AUT from 0 to 1 and be sure that those 


parameters from phase 1 and phase 2 that should be the same have the same refinement code. 


d. Add the first propagation vector.  


e. Add a new phase and include the incommensurate propagation vector.  


f. Run FP and check that the full pattern is correctly fitted.  


 


7) Calculation of Irreducible representations. 


a. You can use the same protocol as in example 2 to solve the magnetic structure. Although this 


method can give you the correct solution, the procedure is quite tedious. You can try to solve the 


magnetic structure through this method, but in this example, we are going to use a new feature of 


FullProf using the super-space group formalism. A detailed explanation of this procedure is also 


described on the next reference; J. Rodríguez-Carvajal & F. Bourée, EPJ Web of Conferences 


22, 00010 (2012). 


 


8) Use ISODISTORT to create mcif files  


a. Open ISOTROPY software suite on the web page and click on ISODISTORT. 


(https://stokes.byu.edu/iso/isotropy.php) 


b. Upload into the system the structural CIF file and click on OK. 


c. In the first box “Types of distortions to be considered” select only the magnetic modes for the 


magnetic atoms (Dy and Mn). After that we can CLICK on Change.  


 
 


d. We are going to use the “Method 2: General method - search over specific k points”, here on 


“Change number of superposed IRs” we should increase the number from 1 to 2, as we have to two 


propagation vectors. Click on Change. After that, the program shows two set of propagation vectors.  


e. For the k-vector 1 we select the k = (0, 0, 0), and the number of incommensurate modulations is 


fixed to 0. 


f. For the k-vector 2 we select the k = (0, 0, 0.1651) [DT (0, 0, g)], and change the number of 


incommensurate modulations to 1. After that, we click on OK. 



https://stokes.byu.edu/iso/isotropy.php





 
 


g. In the next menu, we can combine the irreps obtained from each propagation vector. In the case of 


k = 0, there are 10 possible magnetic irreps. While for the incommensurate vector the number of 


solutions are only 5. 


Now we need to combine the possible irreps and sort the Shubnikov magnetic space groups from 


high to low symmetry.  


 


 
 


h. The combination of mGm2+ with mDT2 gives a list of two possible superspace space groups. The 


first one corresponding to P6/mm'm'(0,0,g)0000 and the second one P6m'm'(0,0,g)000, in which the 


inversion centre and a mirror plane disappear.  


 
 


i. We select the first solution and click on OK. In the next menu we can select “Save interactive 


distortion” which allows us play with the different modes using the scroll bars of the Isoviz program. 


The second option is click on CIF file to download a “mcif” file compatible with the FullProf program 


“mcif_to_pcr”. 


 







 
 


j. From the macroscopic measurements we know that the magnetic susceptibility is compatible with 


the occurrence of ferrimagnetic behaviour, so Isoviz program can help us to reject some models 


without refining against the experimental data.  


k. Save the PCR file of the P6/mm'm'(0,0,g)0000 superspace group and use it as input for the 


mcif_to_pcr program. 


 


9) Create a PCR file compatible with magnetic superspace groups. 


a. A template PCR file compatible with the Shubnikov super-space group can be created in a similar 


way that was shown on the example 1 using the mcif_to_pcr utility from the FullProf toolbar. 


Alternatively, you can use a previous created template and modify it according with the new 


magnetic superspace group. 


b. To do the procedure by hand you should only modify the block of the sample data. You can start 


from the previous PCR file with only the structural phase. Here below there is a description of the 


PCR file for Shubnikov super-space formalism. 
 


!Nat Dis Ang Pr1 Pr2 Pr3 Jbt Irf Isy Str Furth       ATZ    Nvk Npr More 


   5   0   0 0.0 0.0 1.0   7   0   2   0   0      34495.781   1   7   0 


! 


P6/mm'm'(0,0,g)0000     <-- Magnetic  SuperSpace group symbol (not currently used)                                                                                                                                                                                            


genr x1,x2,x3,x4,+1     <-- List of symmetry operators or generators of the group                                                                                                                                                                                                                                        


genr x1-x2,x1,x3,x4,+1                                                                                                                                                                                                                                           


genr -x2,x1-x2,x3,x4,+1                                                                                                                                                                                                                                          


genr -x1,-x2,x3,x4,+1                                                                                                                                                                                                                                            


genr -x1+x2,-x1,x3,x4,+1                                                                                                                                                                                                                                         


genr x2,-x1+x2,x3,x4,+1                                                                                                                                                                                                                                          


genr x1-x2,-x2,-x3,-x4,-1                                                                                                                                                                                                                                        


genr x1,x1-x2,-x3,-x4,-1                                                                                                                                                                                                                                         


genr x2,x1,-x3,-x4,-1                                                                                                                                                                                                                                            


genr  -x1+x2,x2,-x3,-x4,-1                                                                                                                                                                                                                                       


genr  -x1,-x1+x2,-x3,-x4,-1                                                                                                                                                                                                                                      


genr  -x2,-x1,-x3,-x4,-1                                                                                                                                                                                                                                         


genr  -x1,-x2,-x3,-x4,+1                                                                                                                                                                                                                                         


genr  -x1+x2,-x1,-x3,-x4,+1                                                                                                                                                                                                                                      


genr  x2,-x1+x2,-x3,-x4,+1                                                                                                                                                                                                                                       


genr  x1,x2,-x3,-x4,+1                                                                                                                                                                                                                                           


genr  x1-x2,x1,-x3,-x4,+1                                                                                                                                                                                                                                        


genr  -x2,x1-x2,-x3,-x4,+1                                                                                                                                                                                                                                       


genr  -x1+x2,x2,x3,x4,-1                                                                                                                                                                                                                                         


genr  -x1,-x1+x2,x3,x4,-1                                                                                                                                                                                                                                        


genr  -x2,-x1,x3,x4,-1                                                                                                                                                                                                                                           


genr  x1-x2,-x2,x3,x4,-1                                                                                                                                                                                                                                         


genr  x1,x1-x2,x3,x4,-1                                                                                                                                                                                                                                          


genr  x2,x1,x3,x4,-1                                                                                                                                                                                                                                             







N_qc  1                    <-- Number of Q_coeff (harmonics)                                                                                                                                                                                                                                                 


Q_coeff                    <-- List of Q_coeff, 1 coefficient per line                                                                                                                                                                                                                                      


   1                                                                                                                                                                                                                                                             


!                                                                                                                                                                                                                                                                


 


The Jbt indicator should be fix to 7. The Nvk is the number of independent incommensurate 


vectors. If Nvk is larger than 1, N_qc should have an integer number for each propagation vector 


as minimum. Q_coeff is used to refine the different harmonics.  


The block in blue “genr” can be copied from the mcif file generated by ISODISTORT. The “Magnetic 


SuperSpace group symbol” is included as information, but is not yet used to obtain the symmetry 


operators.  


 
Dy     JDY3     -1          0.00000     0.00000     0.00000     0.00000     0.25000    1    0   


                            0.00000     0.00000     0.00000     0.00000     0.00000 


MagM0-Moment:     0.00000    0.00000    -5.63530   <- Homogeneous magnetic moment 


                  0.00000    0.00000     0.00000 


 Mcos-Msin-1:     0.00000    0.00000     0.97112  0.00000  0.00000   0.00000 <-Mom.Amplitudes        


                  0.00000    0.00000    51.00000  0.00000  0.00000   0.00000 


 Ucos-Usin-1:     0.00000    0.00000     0.00000  0.00000  0.00000   0.00000 <-Dis. Amplitudes  


                  0.00000    0.00000     0.00000  0.00000  0.00000   0.00000 


Mn     MMN2      1          0.50000     0.00000     0.25092     0.00000     1.63901    3    0   


                            0.00000     0.00000     0.00000     0.00000    41.00000 


MagM0-Moment:     0.00000     0.00000     0.70663   <- Homogeneous magnetic moment 


                  0.00000     0.00000     0.00000 


 Mcos-Msin-1:     0.00000     0.00000    3.01341  0.00000  0.00000   3.14535   <-Mom.Amplitudes 


                  0.00000     0.00000   61.00000  0.00000  0.00000  71.00000 


   Beta_0(i,j):   0.00000     0.00000    0.00000  0.00000  0.00000   0.00000   <-Betas 


                  0.00000     0.00000    0.00000  0.00000  0.00000   0.00000 


Ge1    GE        0          0.33333     0.66666     0.50000     0.00000     0.50000    0    0   


                            0.00000     0.00000     0.00000     0.00000     0.00000 


Ge2    GE        0          0.33333     0.66666     0.00000     0.00000     0.50000    0    0   


                            0.00000     0.00000     0.00000     0.00000     0.00000 


Ge3    GE        0          0.00000     0.00000     0.34741     0.00000     0.50000    2    0   


                            0.00000     0.00000    31.00000     0.00000     0.00000 


   Beta_0(i,j):   0.00000     0.00000    0.00000    0.00000     0.00000     0.00000  <-Betas 


                  0.00000     0.00000    0.00000    0.00000     0.00000     0.00000 


 


In the structure description there is some extra lines that should be included. The red block 


corresponds with the “homogeneous magnetic moment”, the component described by the 


commensurate propagation vector k=0.  


The green part corresponds to the modulations, the three first terms are the Cosine terms (x, y, z) 


and the last term are the Sine components (x, y, z). It deserves to be noted that not all these 


parameter are free, there are symmetry restrictions that should be applied. Fullprof apply 


automatically the symmetry constrains if the instructions VARY mxmymz McosMsin are included 


on the PCR file after the phase 1 name. The mxmymz allow refine and apply symmetry constrains 


to the commensurate part while the McosMsin do the same with the cosine and sine amplitudes. 


If you have problems with the constraints, you can check the selection rules on the mcif file 


generated by ISODISTORT. 


The label after the type of atom (blue 1/-1) is used to include into the PCR file the “Amplitudes of 


Modulated displacements”, this amplitudes can be seen as structural modulations and can be 


applied to both, magnetic and non-magnetic atoms. In the current version of FullProf, this option is 


not yet completely implemented. You can create a PCR file with nuclear amplitudes but for the 


moment the program only use the average crystal structure. 


The purple number (0/1/2/3), is used as in previous PCR files. 0 for only nuclear atoms with 


isotropic thermal parameters. 1 for nuclear and magnetic atoms, with isotropic thermal factors. 2 


nuclear part with anisotropic thermal parameters, and 3 for nuclear and magnetic parts with using 


anisotropic thermal parameters.  


Finally, at the end of the PCR file you should include the “Propagation Vector”, the number of 


harmonic and a limitation in the satellite calculations “sintl_lim”. 
 


!  Pref1    Pref2      Asy1     Asy2     Asy3     Asy4      S_L      D_L 


  1.00000  0.00000  0.00000  0.00000  0.00000  0.00000  0.02495  0.03168 


     0.00     0.00     0.00     0.00     0.00     0.00     0.00     0.00 


! Propagation vectors:  


   0.0000000   0.0000000   0.1647532      1    1.0000  <-- Propagation Vector, nharm, sintl_lim   


    0.000000    0.000000    0.000000 


!  2Th1/TOF1    2Th2/TOF2  Pattern to plot 







 


c. After doing all these changes, you should be able to refine the created PCR file against the 


experimental data. The PCR file was created using the P6/mm'm'(0,0,g)0000 magnetic superspace 


group. Add some initial values on the component allowed by symmetry and refine. 


 


d. From data refinement we can conclude than the P6/mm'm'(0,0,g)0000 Shubnikov superspace 


group is not able to fit the data. Moreover, the refinement is not stable if all parameters are used 


during the fit. 


e. Check for lower symmetry solutions, based on the P6mm space group. In this example, we are 


going to test two different superspace groups. The first one the P6m'm'(0,0,g)ss0, this space group 


was obtained combining mGM2+ with the mDT4. We can check the solution in Isoviz program or 


opening the generated mcif with a text editor. Here below we have a small part of the mcif where 


we can observe than the magnetic moment on the Dy atoms is fixed to zero by symmetry. 


Therefore, this magnetic space group could not be a solution.  


 
_atom_site_moment_Fourier.atom_site_label 


_atom_site_moment_Fourier.wave_vector_seq_id 


_atom_site_moment_Fourier.axis 


_atom_site_moment_Fourier_param.cos 


_atom_site_moment_Fourier_param.sin 


_atom_site_moment_Fourier_param.cos_symmform 


_atom_site_moment_Fourier_param.sin_symmform 


Dy1_1 1 x      0.00000   0.00000  0 0 


Dy1_1 1 y      0.00000   0.00000  0 0 


Dy1_1 1 z      0.00000   0.00000  0 0 


Mn1_1 1 x      0.00000   0.00000  0 0 


Mn1_1 1 y      0.00000   0.00000  Myc1 Mys1 


Mn1_1 1 z      0.00000   0.00000  0 0 


Mn1_2 1 x      0.00000   0.00000  0 0 


Mn1_2 1 y      0.00000   0.00000  Myc1 Mys1 


Mn1_2 1 z      0.00000   0.00000  0 0 


 


f. The same protocol was used with the P6m'm'(0,0,g)000 group, this superspace group allows 


magnetic moments in all magnetic sites. However, by symmetry, only magnetic components along 


the z-axis are allowed. 


Here below you can find the used PCR to compare with your result. 


 
DyMn6Ge6 magnetic   VARY  McosMsin 


! 


!Nat Dis Ang Pr1 Pr2 Pr3 Jbt Irf Isy Str Furth       ATZ    Nvk Npr More 


   7   0   0 0.0 0.0 1.0   7   0   2   0   0     133584.188   1   7   0 


! 


P6m'm'(0,0,g)000                 <-- Magnetic  SuperSpace group symbol                                                                                                                                                                                           


genr   x1,x2,x3,x4,+1                                                                                                                                                                                                                                            


genr   x1-x2,x1,x3,x4,+1                                                                                                                                                                                                                                         


genr   -x2,x1-x2,x3,x4,+1                                                                                                                                                                                                                                        


genr   -x1,-x2,x3,x4,+1                                                                                                                                                                                                                                          


 
 







genr   -x1+x2,-x1,x3,x4,+1                                                                                                                                                                                                                                       


genr   x2,-x1+x2,x3,x4,+1                                                                                                                                                                                                                                        


genr   -x1+x2,x2,x3,x4,-1                                                                                                                                                                                                                                        


genr   -x1,-x1+x2,x3,x4,-1                                                                                                                                                                                                                                       


genr   -x2,-x1,x3,x4,-1                                                                                                                                                                                                                                          


genr    x1-x2,-x2,x3,x4,-1                                                                                                                                                                                                                                       


genr    x1,x1-x2,x3,x4,-1                                                                                                                                                                                                                                        


genr    x2,x1,x3,x4,-1                                                                                                                                                                                                                                           


N_qc  1                                                                                                                                                                                                                                                          


Q_coeff                                                                                                                                                                                                                                                          


   1                                                                                                                                                                                                                                                             


!                                                                                                                                                                                                                                                                


!Atom   Typ  Max_Qcoeff         X          Y           Z         Biso         Occ   N_type Spc / Line 


below:Codes 


!                     Mcosx       Mcosy       Mcosz       Msinx       Msiny       Msinz        / Line 


below:Codes 


!                     Ucosx       Ucosy       Ucosz       Usinx       Usiny       Usinz       / Line below:Codes 


!                   beta11      beta22      beta33      beta12      beta13     beta23          / Line 


below:Codes 


Dy     JDY3     1          0.00000     0.00000     0.00000     0.00000     1.00000    1    0   


                            0.00000     0.00000     0.00000     0.00000     0.00000 


  MagM0-Moment:     0.00000     0.00000    -5.63530   <- Homogeneous magnetic moment 


                    0.00000     0.00000     0.00000 


   Mcos-Msin-1:     0.00000     0.00000    19.07297     0.00000     0.00000     5.80105   <- 


                    0.00000     0.00000    91.00000     0.00000     0.00000    81.00000 


Mn1    MMN2      1          0.00000     0.50000     0.25030     0.00000     3.00000    1    0   


                            0.00000     0.00000     0.00000     0.00000     0.00000 


  MagM0-Moment:     0.00000     0.00000     2.70663   <- Homogeneous magnetic moment 


                    0.00000     0.00000     0.00000 


   Mcos-Msin-1:     0.00000     0.00000    -3.06003     0.00000     0.00000    -1.10688   <-                     


                    0.00000     0.00000    71.00000     0.00000     0.00000    61.00000 


Mn2    MMN2      1          0.00000     0.50000     0.74970     0.00000     3.00000    1    0   


                            0.00000     0.00000     0.00000     0.00000     0.00000 


  MagM0-Moment:     0.00000     0.00000     2.70663   <- Homogeneous magnetic moment 


                    0.00000     0.00000     0.00000 


   Mcos-Msin-1:     0.00000     0.00000    -4.15160     0.00000     0.00000    -7.82923   <- 


                    0.00000     0.00000    51.00000     0.00000     0.00000    41.00000 


Ge1    GE        0          0.66667     0.33333     0.50000     0.00000     2.00000    0    0   


                            0.00000     0.00000     0.00000     0.00000     0.00000 


Ge2    GE        0          0.66667     0.33333     0.00000     0.00000     2.00000    0    0   


                            0.00000     0.00000     0.00000     0.00000     0.00000 


Ge3    GE        0          0.00000     0.00000     0.34450     0.00000     1.00000    0    0   


                            0.00000     0.00000     0.00000     0.00000     0.00000 


Ge4    GE        0          0.00000     0.00000     0.67258     0.00000     1.00000    0    0   


                            0.00000     0.00000    31.00000     0.00000     0.00000 


 


g. Although this model is compatible with the macroscopic measurements, the resultant magnetic 


structure is not able to fit properly the experimental data.  


 
 


h. In order to allow magnetic structures with magnetic moments out of a single axis we can try with 


magnetic superspace groups with lower symmetry. So we could decrease the symmetry exploring 


the P622 groups. The combination of mGM2+ with DT5 give rise to the P62'2'(0,0,g)t00 magnetic 


space group while if mGM2+ with DT6 the magnetic space group is P62'2'(0,0,g)h00. However, the 


first magnetic space group can be rejected as the amplitudes of modulated moments of the Dy atoms 


should be zero by symmetry. Therefore, let check if the P62'2'(0,0,g)h00 space group is able to fit 


the experimental data. 


i. Create a PCR file including the symmetry operator of the P62'2'(0,0,g)h00 space group. Here below 


you can check the list obtained directly from the mcif generated by ISODISTORT. 


 


 







 


P62'2'(0,0,g)h00               <-- Magnetic  SuperSpace group symbol                                                                                                                                                                                             


genr x1,x2,x3,x4,+1                                                                                                                                                                                                                                              


genr x1-x2,x1,x3,x4+1/6,+1                                                                                                                                                                                                                                       


genr -x2,x1-x2,x3,x4+1/3,+1                                                                                                                                                                                                                                      


genr -x1,-x2,x3,x4+1/2,+1                                                                                                                                                                                                                                        


genr -x1+x2,-x1,x3,x4+2/3,+1                                                                                                                                                                                                                                     


genr x2,-x1+x2,x3,x4+5/6,+1                                                                                                                                                                                                                                      


genr x1-x2,-x2,-x3,-x4+1/3,-1                                                                                                                                                                                                                                    


genr x1,x1-x2,-x3,-x4+1/2,-1                                                                                                                                                                                                                                     


genr x2,x1,-x3,-x4+2/3,-1                                                                                                                                                                                                                                        


genr  -x1+x2,x2,-x3,-x4+5/6,-1                                                                                                                                                                                                                                   


genr  -x1,-x1+x2,-x3,-x4,-1                                                                                                                                                                                                                                      


genr  -x2,-x1,-x3,-x4+1/6,-1   


 


j. In the atoms block we add some initial values for the homogeneous magnetic moment, 2 B for the 


Dy atom and 1.5B for the Mn. Some initial values have to be included in the modulated amplitudes. 


It deserves to be noted that we expect much larger magnetic moments on the Dy atoms than on the 


Mn atoms, so the initial values are larger for Dy than Mn.  Due to the least squares refinement, 


sometimes the refinement is anchored in a local minima, if you think that your refinement converges 


to a false minimum you can modify the initial values, including changing the signs of some 


components.  
DyMn6Ge6 magnetic VARY   mxmymz McosMsin 


! 


!Nat Dis Ang Pr1 Pr2 Pr3 Jbt Irf Isy Str Furth       ATZ    Nvk Npr More 


   5   0   0 0.0 0.0 1.0   7   0   2   0   0     133584.188   1   7   0 


. 


. 


.                                                                                                                                                                                                                                                                


!Atom   Typ  Max_Qcoeff    X       Y       Z        Biso       Occ   N_type Spc / Line below:Code 


!       Mcosx       Mcosy      Mcosz       Msinx       Msiny       Msinz     / Line below:Codes 


!       beta11      beta22     beta33      beta12      beta13     beta23   / Line below:Codes 


Dy     JDY3      1          0.00000     0.00000     0.00000     0.00000     1.00000    1    0   


                            0.00000     0.00000     0.00000     0.00000     0.00000 


  MagM0-Moment:     0.00000     0.00000     2.00000   <- Homogeneous magnetic moment 


                    0.00000     0.00000    1.00000 


   Mcos-Msin-1:    4.000000    4.000000     0.00000     0.00000    4.00000     0.00000   <- 


                    1.00000     1.00000     0.00000     0.00000    1.00000     0.00000 


Mn1    MMN2      1          0.00000     0.50000     0.25030     0.00000     6.00000    1    0   


                            0.00000     0.00000     0.00000     0.00000     0.00000 


  MagM0-Moment:     0.00000     0.00000    1.50000   <- Homogeneous magnetic moment 


                    0.00000     0.00000    1.00000 


   Mcos-Msin-1:     1.50000     1.50000     0.00000    1.500000     1.50000     0.00000   <- 


                    1.00000     1.00000     0.00000    1.00000      1.00000     0.00000 


Ge1    GE        0          0.66667     0.33333     0.50000     0.00000     2.00000    0    0   


                            0.00000     0.00000     0.00000     0.00000     0.00000 


Ge2    GE        0          0.66667     0.33333     0.00000     0.00000     2.00000    0    0   


                            0.00000     0.00000     0.00000     0.00000     0.00000 


Ge3    GE        0          0.00000     0.00000     0.34450     0.00000     2.00000    0    0   


                            0.00000     0.00000     0.00000     0.00000     0.00000 


 


k. After including all this modifications into the PCR file, you can run FullProf and check the quality of 


the refinement.  


Check also the output files, there is plenty of interesting information that can help you to understand 


the results!! 


 
 






