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AR B B XS FRIE

& —BERIERTENREE/LAIMELRAE THEHEWFRE (external symmetry) 1

M7 @%F: 12 B (dodecahedral) YHBF FRABTIEE (pyri- NHRFR SXAEH/\ERES
RHBA (garnet) tohedron) EEkH" (pyrite) # (pyrite)

A% 8 Mk (octahedral) A (fluorite) NHRR LHEGT

Ihttps://opengeology.org/Mineralogy/10-crystal-morphology-and-symmetry/#1052_Characteristics_of_Crystals_
Belonging_to_the_Different_Crystal_Systems



https://opengeology.org/Mineralogy/10-crystal-morphology-and-symmetry/#1052_Characteristics_of_Crystals_Belonging_to_the_Different_Crystal_Systems
https://opengeology.org/Mineralogy/10-crystal-morphology-and-symmetry/#1052_Characteristics_of_Crystals_Belonging_to_the_Different_Crystal_Systems

RERFR: EHR (beryl) M7 &% B$EA (apophyllite) EXR%R: ERA (barite)

BRER AH (gypsum) ZRBFR: WKEA (albite)




KA BT FRIE

& BIEHANFAKZEN IR FHHFIAR (internal atomic arrangement) HRRR, TREAAER
EFHIAXMERRR LM,

& BRINELFE, HRERERNRE HIMERA—E—# BEKEHEX. LNALFRRR
{RFTRERISMER : WER. A, NEE. =\, EERAMIE.

T

a. cube b. octahedron c. dodecahedron d. tetrahedron e. combined
fluorite spinel gamnet tetrahedrite forms

w B, EREEMENTRYE (external symmetry) Wi 3t H BT IEHITEER.
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AR FRiE

— Mtk (KER) EFRE (Symmetry) =REzE (HER) RET—ENTHREZRE
Mg (SER) RIFFAEZHIER

S ARNREN

® Hett: AREMNERCHEEREDEATN: EARETORE 5. ©. ir RERT B
MEF AR 21 HIER.

& FE/MRE: BENEE—RERTRNMRE: EARRE 4 £XIRE, FESEAET—%.

2 symmetry” —IEIEEF:FE%E’HH ouppetpia”

202342 B20 B



JHFRIREFNIFRITE

& XFREIE (symmetry operaction) : #FFEANWETEMHITHIRE, BRENEUEEIERR

BRI BE RS (RIFAZE
# SNFREE: EXNRBEIRFEDE - SRERHRE. BRANWE, REERIXREE.
= RFEEAREBERENER > EXTHR

HZ ERA—A 3 x 3 WIERFER U KRR AMFREE:

2 Uin Uiz Uis z
r' = Ur = vy | =|Ua Uzz Uss Yy (1)
7 Usi1i  Us2 Uss z

Hep, EX%EM URE:
1 0 0
vv'=v"u=10 1 0]=1 = U'=U" )

0o 0 1
BEARL: o - =2TUTUr=r-r

& MFITE (symmetry element) : WFMRIETIEPRIFAZHNILALE (geometrical entity) .
g (). hEEs (%), RMmE (m) %.
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RXTFRIEIE

& FREXMNFRIBETEERPIES: 3
# BERFEE (Schoenflies notation) *: 1BZFEE K Arthur Moritz Schoenflies
# HRB-EHIZE (Hermann—Mauguin notation) ° : BZFEEREFRMHRE - K4/ (Carl
Hermann, F 1928 £i2Y) FEEH YFERERIT-47L % - EHH (Charles-Victor Mauguin F 1931
FEX). 1935 &£, EEFFSEEFFM (International Tables For Crystallography) & F&&%—ARET, #i/R
S-HHICSHMERAARAILE, AfkRS-EHiZShHMRIEEFRIZS (International notation)

% AL TFREXRFIES, HR8-EHIES (ARIES) #RAFHFEMEA EERETHRS-EHIES
ESTAESTEBXMRNTE, BIEETHRHNAE.

& EAREXWNFIZIE (simple point symmetry operation) B3E: REELIESN (rotation). EER
Bk (reflection) MR HEE (inversion), HAIEZIRE (identity) ATLUIAAREE EihiERE

21,

3 International Tables for Crystallography (2016). Vol. A. ch. 3.3, pp. 777-779
“nttps://en.wikipedia.org/wiki/Schoenflies_notation
Shttps://en.wikipedia.org/wiki/Hermann%E2%80%93Mauguin_notation
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https://en.wikipedia.org/wiki/Schoenflies_notation
https://en.wikipedia.org/wiki/Hermann%E2%80%93Mauguin_notation

B SRR IEE

& ek (rotation): YMRGERE—MSRTETERH 21/n U&ﬁ*ﬁﬁﬁ-‘ﬂ’liﬁd”\bﬁ{’ﬁ E el
n, BERFNESH Cn, MEMIFRITEIR AN EhESEM (n-fold rotation axis) .

v L @aé

IXFHERARMENFRARETES: (proper rotation) . ANZIERFEEIERMN R (improper rotation),

& HULRIE (inversion) : EERFFS 1, BERFNES @, MEMXIFRITEAREF L (inversion
center) . ZHMER, FORERR 2 ERREIRIE.

inversion center /A
i
a

inversion centers are at the
middle of these crystals



https://opengeology.org/Mineralogy/10-crystal-morphology-and-symmetry/#1014_Rotational_Symmetry
https://opengeology.org/Mineralogy/10-crystal-morphology-and-symmetry/#1015_Inversion_Centers

B S TR

& SEERMR (reflection) : EFREFS m, BERFNHES o, MEMXFRTEAEE (mirror plane)

c. circle d. blob

g. cube h. mirror planes in cube

AEAFEENJLMSER
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https://opengeology.org/Mineralogy/10-crystal-morphology-and-symmetry/#1013_Mirror_Planes
https://opengeology.org/Mineralogy/10-crystal-morphology-and-symmetry/#10212_Mirror_Planes

RXSFRIRAERS LAY IE 32 5B F%

w jiEd: (Rotation), LLINZE - Hi% 0 & w s Ri&E (Inversion) : Ur = —r
. -1 0 0
cos sinf 0
. U=-1=|0 -1 0
U= | —sinf cosf 0
0 0 -1
0 0 1

w {EERA (Reflection), tbl oy FEHERABR:

i {5 (Identity) ( : - ( :
L, Y, 2) —> (L, Y, =%

o O
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£ 8 R XFRIRME

& BHE—LEMTIZMERFTIBNE & S XFRE(E (compound point symmetry operation) , 2F4
BEARSIRIRIENZESEN A, BR— 1 RMTREE. 83 - KBURIE (rotoreflection),
TESE- RUERIE (rotoinversion).

el ¢
YOl G

— BB 1. 2, 3. 4716 Eiffk- RiEH (n-fold rotoinversion axis) R .

% Metk- RAURER RELEHITIEE (27/n) MEMIRME (BFEANE), Nl RENEELHITIEE
(2m/n) FREFAMIRE, XAMIRER S EIRBIMETBIEEEY (improper rotation) , HAERIXE
FRILEFRAn EIEEMEEM (n-fold improper rotation axis) .

*® ESHERT, Hek-RIRMEE- EB%??H’E@@'E’H?H’E:E%%E’J E ASeihies: 6 LR, EETFL5
F—/MnEs 0 +  MERE.

= HEHNE, EE;E*‘JIE":TJ?E_?%*TIE%% R S, (BiF Spiegel, BA "HFF"): MERFFSIEEIRICHE
% RiE n (& “bar-n"),

SEEIRMR, SMHREKE 1= S,, M T=255,2=25,3=28;41=25;,6=S5s.
Thttps://en.wikipedia.org/wiki/Improper_rotation
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https://opengeology.org/Mineralogy/10-crystal-morphology-and-symmetry/#_Box_10-2_Rotation_Axes_in_2D
https://en.wikipedia.org/wiki/Improper_rotation

4 EEEIEREIRIE

Oh C4 4

Sy =Cyxoy 4=4x
B

-4 BEIFEMEE 4 = Sqo
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E A FMASMFRRIE

3
1;\:/>:\ = \f:z
compound combination
4x1 =4 4+1=1%

— i TBRSEA (compound/complex) #4R& (combination) IFFRIBIE.

& SANREFIETYRESN ARHERRE, ERFGRE -1 IXITREE.
& EEXMREE, U EEAG, BF 4 2o XEF-MEE BEAIHMAXE-1TRER L.
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R VPRI R

ao

& BT AERE, BERUSHEEETEATE, XSRERKH
AIBERT RXTFRIE

BIRBIETEE » B, a0 REZMEENE LRE
R, KEHR o, n EWEBE I & WNEFAT:

@ M o= 25, ao BET a1 HEHE —o, a0 EEIT az
@ RBEN, a1 Fax HPEBEK, Hai +ar Eao Hl (BEHAM), BEEE T

2acos<p:2a6052—7r = ma; (m=-2,-1,0,1,2) 3)
n
Eif1, »n REEERBRIL/ME. Bl

EIE
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Rk S iR e b

180°

120°

90°
|2

A>

120° 90° 60°

8https://opengeology.org/Mineralogy/10- crystal-morphology-and- symmetry /#1014 _Rbtatiomal_SymEetry



https://opengeology.org/Mineralogy/10-crystal-morphology-and-symmetry/#1014_Rotational_Symmetry

R RIS B R A KRR R

& REPRITHAMHIRIE: 5 FIERIBE. 1 MREERBR. 1 #P0REN S Migk-RIRIRIE,
UFBHF 12 HAXTRIBE.
= '

v BRI SRR AT LA W EHER: (proper rotation) FIJEEHER (improper rotation) 7
Eit 10 . EERERHHNERRE, REMSETIAARFHRIIEEREE.
v BRI ERHIRTERRE 8 # °

BERFIREE ‘ E(Ch) Ca Cs Cy Cs 7

EFRfFS ‘ 1 2 3 4 6 I m 4

KRR RE SRR R B E 8 Ml SMFRTRAEMAIRAS.

. MEFRFS®EREREE REFS 7.
202342 20 B

OB R AR SIEIRIRITAERE- R S,

X T




ST RIS RRIRAE

AFEERREHXTRE, £F 46 PIIFREIE!

& 1 MEZFHRE

® 283 HKUFMANER 3. o7 W 37, 33 x 3 =9 MXITRME
® 484 SUTTHETRNER 27 0 27, 4 4 x 2 = 8 A IFRIBIE
& 48 6 FHITRLFTLUNER ©, 3 6 x 1 = 6 MFRIRIE

& IHEREOAREFD, LER 149+ 8+ 6 = 24 MEFARIEMERORERE 24 1N
- RiRRIE

ENEGF2AMIREE, EXAEEEE2IXNREE FRERY p22.




B

© FEEMIFREAIRIK: =Bf
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XIFRIRAEEE

EX
BREXT "FexMn" (+) —HTE (Bx) WIE=ES, i2A G={E A, B, CD,.. }
LS, BERAUH R T AR

® FHFE: VA,Be G, C=AxBe G

® EHE: VA, B,Ce G, Ax(BxC)=(AxB)xC
& BM—BGTE B VAe G, ExA=AxE=A
® GFHEETE: I471eG A lsA=A%x A1 =F

& -1 01, WEBREEEARRE, AR FENBYES, UEEMEARRE,
EREHR, Hop 0 BMTE, nHETEA —n

= PRFFENMIER TR SRR EARIT, LUEEHRIEARTRE, MBRIBRAXTRZIER.
BN FRIEE IR AXTRIEE, WIRBXFRA SR

& EFREABRMTE S 0 ANETRESYME 0 ) PORBNEERFORE.
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32 MR E A

v IRIRIERR, SRR 10 # (8 Fhsr) EMMFMRMERGEER 32 MARMREFRE (crys
tallography point group) , BJE@EKIEMITFR (external symmetry) HEEHE 32 ﬂUﬁ ol
— 32 ¥ (crystal class) , 10

® REZEBIBTHZMARNRENS, ANFEPHFHRH: 1

# EFRFFE (International notation), XFRFf/RE-EHAFS (Hermann-Mauguin notation)
& BEXFIFFS (Schoenflies notation): HEERAFEHFE (C, S, D, T, O) MTHRER.

@ O, (85, Cyclic) RRZBE— n B
Cpn FRTZER n BERREMWIMNEE—N5ZEENE
CroFRi%BR n EEE%KMI‘L’E—A'—-‘JZSHTE’J%“E

% 52, (Spiegel) FRFZBE 2n EHEl:- R

% D, (ZEfE, Dihedral) RRXNMERE—R n MW » REETXREMH _EH
Do RME—15 n RERMEENER
DpgM2 Dn BIE n A5 n RIEEMTATHRE

% FH TRRWAK (Tetrahedron) , RRENHEMEENITRE. T, WEETRERBIREE, T HEHUT
BEREERBIRE, T, W T#mESERHEENGEE.

% F8 O RE)\EMR (Octahedron) , FRZBEG/N\ERAEIFEHXRE, AHERE (0,) RFREHE (0)
HERE RRIRME.

Onttp://newton. ex.ac.uk/research/qsystems/people/goss/symmetry/Solids . html
1 nternational Tables for Crysta//ography (2016). Vol. A. ch. 3.3, pp. 777-779
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http://newton.ex.ac.uk/research/qsystems/people/goss/symmetry/Solids.html
https://onlinelibrary.wiley.com/iucr/itc/Ac/ch3o3v0001/sec3o3o1o4/

32 MBERBEENT

O C, B 5

# C,={Cy C2,...,C = E} hiEHE,
EHTAH Co, N (BT A n

(2] Onh g¥ 5 %I‘.F
# M On B5KFEER o AETA.
Cpn = C, x {E, 01} AMIIREE (BEFRiE
WRIRE), B 2n
Q Cuy B 4% (Cro= Cip)

® H Cn H5ESFHNER o, AETA,
Cry = Cn x {E, 0.}, 1A 2n

Q S, B 3
& (REE » ERERMM. S n AFHE, 5
Con BE—HE, Bt n REERBHE: S2(C)),
Sa, S
9 D, g¥ 4 *IF (Dl = 02)
# (RE& n EMIS5ZERR 2 EH

Q Dy g¥ 4 *IF (Dlh = 02'1))
# B D, BFKFRE o, AETA, HEA
4n

Q@ Dy g¥ 2 *EF (Dlh = 021/)

&% M D, ¥MEERE oq HEMMA, Hf oy
GEHASTHAEETS TEHMAS_E
Wz BRIk, MEA 4n.

# Dig= Cay, Dyqg PHIL Ss nefk ML,
g@‘»d I 512, EXEMREEREPART
13

Q LHKEE: 5

# TR (NEEH#): S/ 28MM44A3E
ShZARK, 12 B

# Ty B (2MEEE): 24 H

@ Ty 8 Th=Tax C;y 24H

® OB (J\EEE): 4N 3EHM3IN4E
ShZERK, 24 B

& 0, B O,=O0x Ci, 48
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5 FSEX B =]
Cn BE n EieE3IFRM C1, Gz, C3, Cy, Cg 5
Ci REHD (1) Ci(= S2) 1
Cs 2 (o) Cs(= Cn) 1
Cun h KRB n EHIMNER SHEERKEXTRE Con, Can, Cany Con 4
Cho v KKK n BESMEF BT ZMBENTRE Cav, O34, Cav, Cou 4
Dn 8F n EREMNTEE n M52 EERN _EHEkEH Da, D3, Ds, Dg 4
D h R&KR n EWIMNER SHEERKEXTRE Dap, Dsp, Dan, Dep 4
D d RAEE 1 MESFHN ZEREANITRE Dag, D3a 2
Sn n EHER- R S4, Se 2
T REH 4 AZEWM 3 "B (DEEIFRE) T 1
Ty h REKB n EINEE SHEERKEXTRE T 1
Ty d ®TIEF 1 MESEANZEREANXTRE Ty 1
o RE3INEHEEEMN 4 R 6 1> 2 JH. 4 M=EH 0, Oy 2

32
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& RBEFLAHENIFRTE, ATRUE 32 NREFESE (32 1M&K) AA 78R (crystal
system). 7 NM&FZ (lattice system) .

wts e bkl B AT BB BE SRHERE
(crystal family) (crystal system) (lattice system) gkl ¥E MNRIETR
=# =# = atb#ec
(Monoclinic) (Monoclinic) (Monoclinic) a#*fB#y C1, Ci(S2) 2 ARG
L2 B B atb#ec
(Monoclinic) (Monoclinic) (Monoclinic) a=v=90"#p Ca, C1p(Cs), Cap 3 ME— Co g m
EX EX Ex% atb#c
(Orthorhombic) (Orthorhombic) (Orthorhombic) a=pf=y=90° D2, Cav, Dap, 3 3N CoBm
w7 w7 m7 a=b+#c C1, S1, Cans Da
(Tetragonal) (Tetragonal) (Tetragonal) a=pf=y=90° CLM. bzh, “[)4;, ' 7 Me— Cy 5 Si
=K E-¥) a=b=c
D: 0, N
AN (Trigonal) (Rhombohedral) &= =1 < 120° # 90° Ca. Sﬁbs 7 s 5 Me— Cs 5 Se
(Hexagonal) —b
A A aep :96°; Cs ., Csn \ Con
(Hexagonal) (Hexagonal) 5= 120° Do, Cou s Dan, Don ME— Cs 3 S3
7 o) o) a=b=c
(Cubic) (Cubic) (Cubic) a=p=v=090° T, Th O, Ta Op 5 44 G
6 7 7 32
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miAFERE ERETS

*miﬂmﬁﬁ%iimﬁﬂ(%Emﬁﬂﬁﬁﬁﬁﬁﬂ)ﬁ—¢ﬁﬁ.ﬂuﬁﬂigﬂﬁﬁ&

International Tables for Crystallography (2016). Vol. A. ch. 3.3, pp. 777-779

& BMRENMN=AFEEXWT:

Crystal family | Anorthic (triclinic) | Monoclinic | Orthorhombic | Tetragonal | Hexagonal Cubic
Schoenflies C Cyy, Ds, D,, Dy, D, o,
Lattice point g1owp  yro i | 2 222 422 622 |32, |452
m mmm mmm mmm m’ m m
Set of lattice Primary [010]
symmetry b unique [100] [001] [001] [oo1] | [001]
directions - [001]
¢ unique
Secondary - - [010] [100] [100] [100] | [111]
Tertiary - - [001] [110] [1i0] - [110]
[110]

# In this table, the directions refer to the hexagonal description. The use of the primitive thombohedral cell brings out the relations between cubic and rhombohedral groups: the primary set
is represented by [111] and the secondary by [110]. # Only for 43m and 432 [for rcasons see text]

® ERFFSR 3 3 ARSRETAN, SAMNSE g 2 f—1, FETESXFANS
BRI, A RIS S: 232,
& n FREHME—D n BHElEH
& 7 FREHME— n BTk
WA/ n/m, FRRT » EieitH, TE—MEETZHNEE
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https://onlinelibrary.wiley.com/iucr/itc/Ac/ch3o3v0001/sec3o3o1o4/
https://onlinelibrary.wiley.com/iucr/itc/Ac/ch3o3v0001/sec3o3o1o4/

R I EFRERBEERNS

(EE

32 @tk

RE

(Monoclinic)

B

(Monoclinic)

Ex
(Orthorhombic)

m7
(Tetragonal)

(Trigonal)

vl
(Hexagonal)

;)
(Cubic)

1[C4]

m[Cy]
mm2 [Cs,]
4[84]
3 [Ce/ 6]
6 [Csn]

2 _
=317
m

(m3)

2/m [Cay]
222
——— [Da
mmm

(mmm)

4/m [Cyp]

32 [Ds]

6/m [Cep]

432 [0]

422 [Dy]

3m [C3,]

622 [Ds]

43m 7]

4mm [Cy,)

=2
32 [Dsg)
m_

(3m)

6mm [Cs,)

432 [O4]

mom

(m3m)

4 2 2
— —— [Da4]
mmm

42m [D.,]

4
(—mm)
m

> =2 D)
mmm

6m2 [Ds),]

6
(—mm)
m

i EESHAERGSER, PESRARREXRFRS. 1

1273b. 3.3.1.3, International Tables for Crystallography (2016). Vol. A. ch. 3.3, pp. 777-779
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https://onlinelibrary.wiley.com/iucr/itc/Ac/ch3o3v0001/sec3o3o1o4/

B XFR T RFIMTIE F R AT BERY B

possible & 4L, 222 o 2 5
point m Py m, = mn2 1, B2m 2= m 11
groups Gmm, ~== A, [ [ [ ’ ’ ’
lattice Hexagonal Rhombohedral @ Tetragonal Orthorhombic Orthorhombic Tetragonal Monoclinic Monoclinic Triclinic
systems
T different Lacksad
perpendicular axis, and also.
mirrors One 4 axis Tacks 3 mirror
paralel to the parale to the
More 2:fold axs 2-fold axis
than one
3-fold axis?
One 6-fold At least one A single One 2-fold
start axis? 3-fold axis? 4-fold axis? axis? o

Bhttps://opengeology.org/Mineralogy/10-crystal-morphology-and-symmetry/
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RREXSFRAN SR AR R IR B

& YMREIEMR, BERAIMYEEZENXARENL, LNMUATXAIANEHTEZE. 25
R EH:
M= pnV, j: O'E, D =eockE
REPHRSYEMRILEZEN, KETNENSE, HFLAKERT MW

€11 €12 €13
Di=eo0) e4E;, e=|en e e
j €31 €32 €33

Neumann EIE
MRBEERENTIRIETRBAE, HEUYIEERELSTIRET B ARFAE. ’

& REYEERMMTRERERT REMESEROXNRYE. BRENEERIXTRES T REHR
BB, NS HES R B ZEE K BN E AR R ER .

& BRENMNIREEAXROMIIRETHE, —RATLUBIDEE Mo AR, RESKEX
k. G, EEAEWA W NARFNNTEEHHMATLUA e e KRR




RREFRFNR A IR B

® UNBEHAG, BZAWFRBENRPELSEREAD U (U =0"), W

=

D=epeE = D =UD=eoUeE=coUeU 'UE=¢oUsUTE
HFRENERASHSES, MG ec= UUT, B

Eij = Z Uim €mn U, n] Z Uim Ugn Emn (4)
& BRIRBEEFLAFXHRE, EREAREH=ARHAEH.
—1 0 0
@ EIRLE 2 WM 180° MUXIFRIZ(E, XIRIMIESER U2 = ( 8 —01 ?) . RIEHX(4),

€11 €12 €13 -1 0 0 €11 €12 €13 -1 0 0
€21 €22 €23 =(0 -1 0 €21 €22 €23 o -1 0
€31 €32 £33 0 0 1 €31 €32 £33 0 0 1

€11 €12 —£13 €11 €12 0
=1 e21 €22 —&23 = e= (€21 €22 0
—€31  —€32 €33 0 0 €33

B v MEEE « SRERE180° HUIRIE, WIABRAINRERELLRATEXN AN, B ey = eidy.
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B FRAN R A A YR M

—

0 0
® % 2 WHERO0°, UL = <1 0 o) | IR (),
0 0 1

€1 0 0
0 E2 0
0 0 €3

Il
VS
ol o

[S
cowr
—oo
N——
RS
oo
o o
Qoo
\—/
/N
o~ o
col

—
— oo
v

Bk, e1 =e2. FE, M4 23 v MHEERI0° AIAFE—FFE 1 = 2 = 3.
w ERFIHMRHNBRER, MHELCKEAIRE ¢ = el, TRELIRHHAIER.
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O REMMTRMEM KL FEE

2023 4£2 §20 B



= IR T

& —HE 4 HZRBRGEET £7 NMRFR (BTR) MEMEBARRLEEFHOEM B
. mbE, BRTHIAMNTHERT.

Bt And& e s 5B AEER
111
At I (5;575)
. 11 11 11
[0 F (575’0)' (5707 2), (07575)
11
¢ (530
. 11
TRl B ©0.5:3)
11
A (57075)
WA R Eih 22

ED AT (fi, fo f3) AFMPOBERE =30 fia

2023 4£2 §20 B



= IR T

& BREBEIET (v #90°, £E) ERD CEBIMERFRSHRFHIET (), RO A N
ERMSREHIET (GE).

& MHRR, BT 4MZEH AN MROBASHSZEW, ELREEmccRETL.




14 Fh= SRR T

Triclinic Monoclinic Orthorhombic Tetragonal Cubic Trigonal Hexagonal
1@ # 1| # || @] # 18| # |l @] # || # || @] = || # || @] = || = || la] = al @] = || # ||
a#tB#n a#90°=8=1 a=f=7=090° a=B=y=90° a=f=7=00° a=B=7<I120°£00°  a=F=00°7=120
& Sy
— A
Primitive l-’
iy i a-
? > ] 1
— > [
> ay
s
Base-centered
ay

Body-centered

Face-centered

L

0




. SO, S “

=) 7
Tl
S |7
= I
= ¢
L&
”*\
oo e
3 I R A
O P
L I R S
N m
R ----- 4
M- & L T
ﬁ [65) PR P . 4
=
1 W&
- _H_W
£ pa T
#® * TR
_ _ ﬁ._ﬂ” ;” “““ ,Gn‘l»m
g ICU
W o
= o
&
S .
i S
#H Poobr
. U
I el
S I
piLs IS m
# P :
I S
I
a% . m
.




IE X FRIRAE

& ;I;%???T%{’E (translation) , FEIFRTRATFEHM. BHE 14 HFHHNYLETF, BHE 14 1F
B
& BRIERESE (screw rotation) , IYRIRIXIFRITE AIRNEM (screw axis) , EBRFSH nm, HEHE

2n/n FiBREFEBE m/n MERKE. BIEDALIFHIZREME: 21, 31, 32, 41, 42, 43,
61, 62, 63, 64, 65

N\ N\ T\ TN\ TN\ N N\ / /
o A ”\) Kf\ oA K;‘ oA
\: : /-+---\:--\ --{---E—- < 4= - =l /--i---\-

\ /R R A A |

N4 AN i J/ AN i J/ N4 AN i / A2

B - 3 =i2HEH

& /8% (glide translation) , IYMHIFIFRITEABBE (glide plane)




230 Fh=S[E)B¥

w32 M@EEAE, b EEREE 3 BBETUSEH 230 M@, Hf
% 73 MEEAER, RTEBMATRBEAR
% 157 MERTHEE, B8 AMREE. BBMZERE

& TEHBMRAEMHEEARBNE, RRTREPEEFHOMERFRER, TR
RiEHER, FEEE.

& FTAMSEEN, MENMTHRETMS . #£5 230 38, X2EL EHSNERXEEL LM
SIER, ZEEAL, THLTRHZEE#ERKBIEREREH T
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MRE, 14 M RYRTF, 13 1M EE

RBE B L RAHIE RS T i
a#b#c _
=# a#B#Ey Ee=# (P) P1, P1
g aFbte s (P) P2, Pm, P2/m
a=g=90 =y LB (B = A) B2, Bm, B2/m
TERES (P) P222, Pmm2, Pmmm
Ex atb#c RIDE3S (C, B a3 A) €222, Cmm2, Amm2, Cmmm
a=f==r= N (1) 1222, Imm2, Immm
ELEZ (F) F222, Fmm2, Fmmm
o HEmRs (P) P4, P4, PA/m, PA22, PAmm, Pi2m, Pim2, PA/mmm
= #am (1) 14, [, [4/m, 1422, Bmm, A2m, Am2, 4/ mmm
=5 a=8 :”ji’zéo #90° =% (RP) R3, R3 R32, R3m, R3m, P3, P3, P312, P321, P3ml, P31m, P3lm, P3ml
havi ~7 (P) P6, P6, P6/m, P622, Pémm, P6m2, P62m, P6/mmm
8T (P) P23, Pm3, P432, P13m, Pm3m
a7 bz (1) 123, Im3, 1432, [A3m, Im3m

EILA (F) F23, Fm3, F432, Fi3m, Fm3m
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ERRHS

[ZES BERFIFFS BTEY
i AR
Cq 1 1 E 1
(Triclinic) S i i E i 2
Cy 2 2 E, Cy 2
e C E, 2
(Monoclinic) th m m " Th
Cop 2/m 2/m E, Ca, i, op 4
Dy 222 222 E Cy,2C, 4
EX
(Orthorhombic) Cav mma2 mm2 E, C3, 204 4
Dy, (2/m)(2/m)(2/m) mmm E, Ca, 2CY, 8
Cy 4 4 E, 2Cy, Co 4
Sy 4 1 E, 284, C2 4
Can 4/m 4/m B 204, Ca, 8
m7
(Tetragonal) Dy 422 422 E, 2Cy, Oy, 8
Chay 4mm 4mm E, 2Cy, Co, 8
Dy, 42m 42m E, Ca, 2CY, 8
Dyp, (4/m)(2/m)(2/m) 4/mmm  E, 2Cy4, Co, 2CY, 2C4, 4, 254, o, 204, 204 16




RE RER A S HRTE BTEY
o TERR

C3 3 3 E, 2C3 3
_ S6 3 3 E, 2C3, i, 256 6
(Trzoﬁnal) Ds 32 32 E 203 30, 6
Csy 3m 3m E, 2C3, 30y 6
Dyy 3(2/m) 3m B 2Cs, 30, i, 304, 25 12
Cs 6 6 E, 2Cg, 2C3, C 6
Csy, 6 6 E, 2C3, oy, 253 6
. Con 6/m 6/m  E, 2Cs 2Cs, Ca, i 253, 256, o 12
(Hexagonal) Ds 622 622 E, 2C, 2C3, Cp, 3CY, 3C" 12
Céo 6mm 6mm E, 2Cs, 2C3, Ca, 30y, 304 12
Dan Gm2 6m2 B, 203, 3Ch, oy, 283, 30y 12
Den (©/m)2/m)(2/m)  6fmmm - 2o 200 Co 3Ch, 303, 4 285, 28, on g4
T 23 23 E, 8C3, 3C> 12
N 7, (2/m)3 m3 B, 8Cs 3C, i 85 30n 24
(c_‘ﬁc) o 132 132 B 8Cs 3Cs, 6Cs, 6Cy 2%
Ta 43m 43m E, 8C3, 3C3, 604, 654 24
Oy, (4/m)32/m m3m E, 8C3, 3C2, 6Ca, 6Cy, i, 856, 30y, 604, 654 48
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