
��UI�&VSPQFBO�$SZTUBMMPHSBQIJD�.FFUJOH���SE���UI�"VHVTU������3PWJOK�$SPBUJB

T����``````````````````�``````````````````�``````````````````�``````````````````�```````````�Acta Cryst.�	����
��"���T���

3FQVCMJD� XIJDI� DPOUBJOFE� FYDFQUJPOBMMZ� MBSHF� HSBJOT� PG
EFFQ�WJPMFU�GMVPSJUF�JEFOUJGJFE�BT�BOUP[POJUF�
,FZXPSET��"OUP[POJUF�'MVPSJUF�9�SBZ�QPXEFS�EJGGSBDUJPO�3BNBO
TQFDUSPTDPQZ

MS50-P2�1BUUFSO�[PP�QBSU�*��PO�UIF�DIPJDFT
BOE�OVNCFS�PG�BTZNNFUSJD�VOJUT�GPS�UIF���

QMBOF�HSPVQT
.BOGSFE�8JMEOFS�

��� *OTUJUVU� GkS�.JOFSBMPHJF�VOE�,SJTUBMMPHSBQIJF�6OJWFSTJUaU�8JFO
"MUIBOTUS�����"������8JFO�"VTUSJB

FNBJM��NBOGSFE�XJMEOFS!VOJWJF�BD�BU
5IF� ��� QMBOF� HSPVQT� 	1(T� PGUFO� CFUUFS� LOPXO� BT

lXBMMQBQFS� HSPVQTm
� BOE� SFMBUFE� QFSJPEJD� UJMJOHT� BOE
QBUUFSOT�QMBZFE�v�BOE�TUJMM�QMBZ�v�BO�JNQPSUBOU�SPMF�JO�BSUT
BOE� DVMUVSBM� IJTUPSZ� PWFS� UIF� DFOUVSJFT�� &WFO� JO
QBMBFPMJUIJD�DBWFT�TJNQMF�QBUUFSOT�BOE�HSJET�	QSPCBCMZ�GPS
UFTUJOH�QJHNFOUT
�IBWF�CFFO�GPVOE�BMPOH�XJUI�UIF�GBNPVT
DBWF�QBJOUJOHT��4UBSUJOH�XJUI�,FQMFSmT�Harmonice Mundi
GSPN������UIFZ�BMTP�GPSN�BO�PVUTUBOEJOH�PCKFDU�PG�WJWJE
JOUFSEJTDJQMJOBSZ� SFTFBSDI� NBJOMZ� DPODFOUSBUFE� JO� UIF
NBUIFNBUJDBM�TDJFODFT�
"� CBTJD� DPODFQU� PG� 1(T� BOE� UJMJOHT� JT� UIF� BTZNNFUSJD

VOJU� 	"46
� 	PS� lGVOEBNFOUBM� EPNBJOm� lHFOFSBUJOH
SFHJPOm
�� "DDPSEJOH� UP� UIF� International Tables Vol. A
b"O�BTZNNFUSJD�VOJU�¬�JT�B�	TJNQMZ�DPOOFDUFE
�TNBMMFTU
DMPTFE�QBSU�¬�GSPN�XIJDI�CZ�BQQMJDBUJPO�PG�BMM�TZNNFUSZ
PQFSBUJPOT�¬�UIF�XIPMF�PG�TQBDF�JT�GJMMFEc��*U�JT�DMFBS�UIBU
v�FYDFQU�JO�GPVS�1(T�v�UIF�DIPJDF�PG�UIF�"46�BOE�IFODF
UIF� HFOFSBUFE� UJMJOH� JT� OPU� VOJRVF��"MUIPVHI� UIJT� GBDU� JT
PGUFO� NFOUJPOFE� JO� MJUFSBUVSF� UIFSF� TFFN� UP� FYJTU� OP
QVCMJTIFE� FOVNFSBUJPOT� PG� QPTTJCMF� "46T� GPS� UIF� 1(T
BDDPSEJOH�UP�BOZ�DMBTTJGJDBUJPO�TDIFNF�XIBUTPFWFS�
5P� FOVNFSBUF� DIPJDFT� PG� "46T� GPS� UIF� 1(T� CBTJD

QSFSFRVJTJUFT�BSF���
�"46T�	PS�SBUIFS�UIF�UJMF�SFQSFTFOUJOH
BO� "46
� IBWF� UP� CF� BTZNNFUSJD� 	PG� DPVSTF
� BOE� CZ
BQQMZJOH�TZNNFUSZ�FMFNFOUT�UIF�SFTVMUJOH�UJMJOH�IBT�UP�GJMM
UIF�QMBOF�JTPIFESBMMZ�v�BOE�UIVT�NPOPIFESBMMZ�v�XJUIPVU
PWFSMBQT�PS�HBQT��'SPN�UIJT�GPMMPXT�UIBU��B
�NJSSPS�QMBOFT
PS�SPUBUJPO�BYFT�NVTU�OPU�PDDVS�JOTJEF�BO�"46���C
�NJSSPS
QMBOFT�NBZ�GPSN�FEHFT�PG�BO�"46���D
�SPUBUJPO�BYFT�NBZ
PDDVS�PO�DPSOFST�	BMM�BYFT
�PS�FEHFT�	��GPME�BYFT�POMZ
�PG
BO� "46�� BOE� �E
� HMJEF� QMBOFT� NBZ� PDDVS� JOTJEF� "46T
CVU�UIFJS�QBSUJBM�MFOHUIT�VOEFSMJF�SFTUSJDUJPOT�
*O� UIF� QSFTFOU� BUUFNQU� UP� FOVNFSBUF� CVU� BMTP� UP� MJNJU

UIF� OVNCFS� PG� QPTTJCMF� "46T� XF� XJMM� BEIFSF� UP� UIF
GPMMPXJOH�GVSUIFS�DPOEJUJPOT���
�XF�XJMM�VTF�POMZ�DPOWFY
TUSBJHIU�MJOF�CPSEFSFE�QPMZHPOT�BT�"46�J�F��l&TDIFS�MJLFm
"46T�BSF�OPU�DPOTJEFSFE���
�UP�BTTVSF�UIBU�UIF�TZNNFUSZ
PG� B� 1(� JT� NBJOUBJOFE� JO� UIF� SFTVMUJOH� UJMJOH� "46T� BSF
HSBQIJDBMMZ� NBSLFE� BT� BTZNNFUSJD� 	UIF� l[PP� NJTTJPOm
�
CVU� XF� TIBMM� BMMPX� GPS� lTZNNFUSJ[FEm� "46T� JG� UIF
VONBSLFE� UJMJOH� CFMPOHT� UP� B� TNBMMFS� DFMM� PS� UP� B
TVQFSHSPVQ� XJUIJO� UIF� TBNF� DSZTUBM� TZTUFN�� �
� XF� XJMM
EJTUJOHVJTI�DFMM�DPOGJOFE�BOE�OPO�DFMM�DPOGJOFE�"46T�
5JMJOHT�DPSSFTQPOEJOH�UP�BMM�FOVNFSBUFE�"46T�PG�UIF���

1(T�XJMM�CF�QSFTFOUFE�HSBQIJDBMMZ�BOE�XIFSF�BQQMJDBCMF
SFGFSFODFT� UP� IJHIFS� TZNNFUSJD� VONBSLFE� UJMJOHT�XJMM� CF
HJWFO�
,FZXPSET�� QMBOF� HSPVQT� BTZNNFUSJD� VOJU� XBMMQBQFS� HSPVQT
UJMJOHT�QBUUFSOT�QPMZHPO�UJMJOHT�JTPIFESBM�UJMJOHT


