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20.2-03 DECEITFUL TREES OF SUBGROUPS. RAETURN TO THE HERFANN 20.2-04 SUBGROUPS OF ORTHORHOMBIC AND TETRAGONAL
THEDQREM. Bv Y. BILLIET. (RS C—”'”Hz g7 SYmETRIE, FAcCuLTE SPACE GROUPS. By A. Sayari, Département de
pES SCIENCES £T7 VECHNIQuES, 6. AVEMUE L& Goregu. 29283 Bresv, FRANCE. Chimie, Faculté des Sciences, Tunis, Tunisia, and

¥. Billiet, CRS Chimie et Symétrie, Faculté des Sciences

THE MOST PART OF EXISTING TAELES OF MAXIMAL SURGROUPS OF SPACE GROUPS .
et Techniques, 29283 Brest, France.

LIST ONLY THE TYPE NOT THE SUBGROUPS THEMSELVES IN THE CASE OF "KLAS-

seNGLEICH” (K-) SUBGROUPS. WHILE "TRANSLATIONENGLEICH” (7-) sUBGROUPS In a previous paper (Acta Cryst. (1977) A33, 985-986) we
ARE EXTENSIVELY LISTED, AS & CONSEQUENCE, THE SUBGROUP TREES WHICH ARE have derived space subgroups of triclinic and momeoclinic
OBTAINED FROM THESE TABLES ARE OFTEN VERY CONDENSED AND RISK 7O BE FAL- space groups. Tables of subgroups of orthorhombic and

SE, FOR INSTANCE, LET US CONSIDER THE SO-BUILT TREE (I) OF MAXIMAL SUB- tetragonal space groups are now available. Here are given
GROUPS LEADING TO THME SUBGROUP PB2c (A=A - B, 8 =4 + 2B, ¢ =20) oF for example the subgroup settings (vectors a, b, c and
THE SPACE GROUP PSS/MMC (A, B, C), THE NUMBER OF INTERMEDIATE SUBGROUPS co-ordinates X°, Y°, Z° of origin o) with reference to

oF T'n[s TREE 13 4."To co From PEz/mMC 7O P62¢ THERE APPEARS 3 POSSIBLE the setting (0, A, B, C) of supergroup P22 1 (n € Z).
wavs: (1) Phs/mme—Phs/mem—PB2n—P52c. (2) Pbz /iac = PEn2 ~PE2 —PB2¢ 51 . o

AND (3) D6 /m —-P5~12 PEc2—PB2c. In reaLITY. THIS INFERENCE 1§ NOT Pl: a = Byt By B n31C b= 12A ¥ myoB t n32 ’

TRuE. 1 “E;. THE AUTHENTIC TREE OF SUBGROUPS IS MORE compuicated (1D, c = 113A + n23B + 044G X°, ¥°, 2°€ R.

TheRE ARE 18 sussmoups PB2c (A - B, A+ 2B, 20) with NON-CONGRUENT OR-

1GINS AND 15 INTERMEDIATE SUBGROUPS, THE 18 susGRoups PB2¢ ARE DIVIDED PI12: 1/ a = a4 + 10g/C5 b = 0,4 + 05,05 ¢ = n,,8;
INTO 3 CONJUGATION CLASSES. [NDEED. TO GO TO THE 1ST-CLASS SUBBROUPS,  2X° € 7; Y° € R; 47° odd.

THE 3 TYPES OF WAY ARE POSSIBLE., ON THE CONTRARY, TO GO TO THE ZND- AND R
3RD-CLASS SUBGROUPS, ONLY 2 TYPES OF WAY [(2). (3)] ARe sossisLe. This 2/ 2 =0y B +n3C; b =m,,B +nyC5oc=onjgh; X°€R;
FACT 1S TO BE CONNECTED TO THE HERMANN THEOREM: "EACH SPACE SUBGROUP G 2Y°, 22°€ Z.

OF A SPACE GROUP G IS & X~SUBGROUP OF A GIVEN T-SUBGROUPF G° OF & (5°: P112

HERMANN_SUBGROUP OF 6)", FOR EXAMPLE, THE HERMANN SUBGROUP OF ANY SUB- 12 -t 1 as= n11A 2155 b = “12A + ny_gB

srous PA2c (A& - B. & + 2B, 20) 15 T suseroue PBM2 (A. B, (. 0. 0, = (2n 4% 1)C; 2%°, 2Y°€ Z; Z° € R.

1/4), BuT THE "RECIPROCAL” STATEMENT OF THE HerMann THEOREM [s NOT o
TRUE: EACH SPACE SUBGROUP IS HOT NECESSARILY A& T-SUBGROUP OF A K-SUB- 2 a= 11A +mgy05 b = n,8 40,05 ¢ o= 2n,aB5 2X0€ 7
GRoUP oF G. FOR [NSTANCE. oMLY 3 suegroups Po2u_(A - B, A = 2B, () ase Y° € R; 42° odd.

AT THE SAME TIME K-SUSGROUPS OF A T-sUBGROUP (PAM2) AND T-SUBGROUPS OF _ ) L o

A K=SUBGROUP (.363/Mc:4) oF PSB/MMC. LET US NOTICE THAT THE _va OF WAY 3/ a= r"‘ZIB N nBIC’ b= nZZB * n32C; €= 2“13A; reRr;

(1) 1S A =T-x TYPE OF wAY: THUS THE 15T-CLASS SuBGROUPS PB2c ARE NOT 2Y°, 22° € Z.
T~SUBGROUPS OF A K~SUBGROUF OF PSz/MMC.
5 Bli2: 1/ a = 2n, A + 2n ; = A+ =
/ 1 BIC’ b a4 n32C, ¢ = 2n,.8

2%° € Z; Y° € R; 4Z° odd.

23

PBz/Mcm 2
3 2 = + = . = 2 .
—— / a ZIE 2n31C b By B + n31C, c 'HIBA’
<AJB C’) 2X°, 2Y° € Z; Z2°€ R.
PZZZI 1/ a = nllA; b = nZZB, c = (2n33 + 1)C;

A; ¢ = (21:133 + 1)C; 2X°, 2Y° € Z;

JECTOR REL 21 12
SUBGROUP 4Z° odd.
1:a=4
: 2 . = (2 + . = . - .
g: a =4 P_1212. 1/ a (._n31 DC; b 2n12A, ¢ = n,.8;
3 A=A, 2X°, 2¥° € Z; 42° odd.
G: 4 =4
2 = 2r . = (2 e o= .
2/ a 2'12113, b ( ng, *+ ne; ¢ nIBA’
2X°, 2Y°, 22°€ Z.
3/ a = 2 ,4; b = (zn32 + 1)C; ¢ = 0,48; 2X°, 2Y° € Z;
42° odd.
4 = (7 . - . - .
4/ a (..n31 + 1)C; b m,,B; ¢ = q4;
2%°, 2¥°, 22°€ Z.
2.9 : = : b o= - .
P-I..121. 1/ a 20,143 b 2n22 c (2n33+ 1)e;
2X°, 2Y°, 22° € Z.
- c b =2 s o=
- Z/Qa §2n31°+ 1)C; b _nle, c 2n23B,
Yy v
G.A3.0) 2%°, 2Y°, 22° € Z.
3/ a-= ZnZIB; b = (21:132 + 1)C; ¢ = 2n13A;

2%°, 2v°, 22°€ Z.
4/ a =2n,  A; b= (2n32 + 1)C; ¢ = 2n,,.B; 2X°, 2Y° € Z;

11 23

47° odd.
ORIGIN RELATIONS OF THE 5/ a = (2n31 + 1)C; b = ZnZZB; c = anBA; 2%°, 2Y° € Z;
SUBGROUP STANDARD SETTINGS: 4Z° odd.
5:000:61,0'0; _ . _ i _ . o o X
1L 0800 ’/L 6/ a = ZnZIB, b = 2n,,4; c = (Zn33 + 1)C; 2%°, 2v° € Z;
9: 1, O, 174: 100 1. 1, /4% 42° odd.
13 15 1 s 5 123, ) . . L .
13: 5/3. 43, L/ L4 U3, 2/, €222): 1/ a = 20145 b = 2my, Bj ¢ = (2ng) + DG
15:-4/3, 2/3, 1/4: 16: 4/3, 5 2X°, 2Y°, 22° € Z.
L9, 0. or: 81,05 2/ a =20, B; b =2n,4; ¢ = (2ny + 1)C; 28°, 27° € Z;
200 2/3, 173, 21 5/3 o1 31 >R ?
22: 5/3, 4/3, 3/4; 23 1/3, 42° odd.
24y 4/3, 2/3, 3/4; 25: L/3




