@%: —;%:[I:E[:l;\

Kittel

Ehilchy (AR S2)

{

E]

RYIELZ )

A‘

H—




B AA: WA IR XCH T E BRI L IE %S -
masEAR: =ahy L. =R K &
EmAR R BIE. B8R R hA... ...

A A, SRS =i




pYa (": : r;-ﬂ\\\ 7 | ) e
@ ‘\\.\ggm—_‘j,;] ru iR JEZS (Crystal Morphology)
\}/ %

NAMGEE  BRMEAE

° E%ﬁiﬁﬁfm )I_\”J EI/J 9 I\ﬁ; ’ Monoclinic

Hexagonal beryl gypsum

Eﬁm fﬁfﬂ)ﬁ'ﬂ]ﬁdx e, E
¥ em A SFTEE . 7
Zt%ﬁl?lﬁﬁﬁﬁ% P
o« iR EiRFF e T
A R I BF A B
ARSI Z R

» 18304FBravaisit
ElEl'fZIK 'J—_T 3@%%1_ /lei H . Amorphous amber
BT JE R [ 7 2R T
PO EEYE 1 2R il —MAMATE JESEIEIH




. ASHE
REAITRZS
il iR T
FIFRE A, 7B ARKE

2. fREYE
AN, EART
L6 57 THI B5 224 T ) 4 o -
it BRI -
3. Kln
Biltn: Z=EEHG R & R
4, [HEL M

5+ Ar ARG A R B0 Ry HE

R RENN G EEAKEREH, B AR
P RARR T (1 BT BTEEAS) &—
FE I A R AR HE S R [ 4



XAEATHSUESE, SR ARINE BN FRE & H
H R A 25 [a) Ca FUAE ) ) A AR 2 ) 25
X, N7 HEIFHWE, Fhid ElElﬁglj‘] A T HE
FI T, RATIE SR 3% B HAE B HE1 1
M—ARETF (51 '35'713) iﬁh%)ﬁ*/\ﬂ;ﬁ
FRRIN, El% EWSN jﬁﬁ@ﬁ 1) HAA g5
14 Eé'ﬂ:lj*]%‘ﬁﬁ ]Uiﬂyb HERE HI, X
MRS 5 ﬂéﬂsﬁ R EIRZ A
el SURE

|Imll




SERENAY A

5 B 2 Ut i - 184 84

(Lattice)

-t Y]

|

Bravaisii -

[ N RRAT P eks—+, WIS, &k

Bravais lattice Space lattice

iR+ Foo

(Basis)

» ATBAan A &
jja%i%o

Crystal lattice



(b)

()



RZEEHBAR,

pruly

LS D71

LR 2CHT B

THYERT RPRERIRN

(M. C. Escher)



Escher5#79E 7

=
9
(=]
-
]
=




YL lgi%fﬁ']

B i aBRE R, R EAEH I BER T

RGP A,

TRIPEBRA Y HERR D7 2R 156 A -

K] ﬁiﬁﬁ?ﬁ’]iﬂfﬁ%%ﬁﬂi%%aaﬁi
T YETE AT DUR BT AR N L B HAHES 5 2
= AN R] DA 11325 s R s LR HAHES 5 =,

ﬁlmiﬁﬁ%ﬁﬂﬁ’]ﬁ%’faaﬁi UH%N (PO) &
H1.3 RFRHETHER A1.4 WIFHHER

Po :

a=3.34, (10719 m)



FREITR aaﬁiﬁf RZWE ViR 1 518

ISR Sy e S | 7l by W LTS § 2 N TRV =
fERIN. #lln: CsCl &, WAootz
—/NEF, MA2&CSClrT, FCSCIELAEAE A 45

M EVIERIRZ, BN IR THES T 5%
EAFE, AR TZREEEARZE T .

CsCl: 4.11 X100 m:; CuZn: 2.94X1019m
AINi: 2.88 LiHg: 3.29
AgMg: 3.29 TIBr: 3.97 |




CsCIZE 4+

C
™ b
= h \‘.--“‘f u
. = g =
Ay ___,..“\\ -E._-:" X ; : 1 !
.
T S l
_:‘-' [ o
Al fﬁ-—f - ™
CsCl Structure

Simple Cubic Bravais Lattice

1 BT

d__,_,_,—'—" '\-\.\_\
"-\.R
g

3 =T/ 375 REE =+ CsCl




R ZE M) = SR Cenenr) + Z5M200

ll

e B JER - ] 1A
HE1 9 75 2
1T

~EFFRANEES, R
E' ”@ . BRAH. B&F
ﬁ%mmﬁt,ﬁ?ﬁﬂm
Bi. RIUERERZORER
CPBNHME) BR—M&E
WL, «I%f:ﬁaﬁif 112 R
PR HEEIER

ﬂ
A1 1] PR

%

ﬂ

AE| AE| JDI =

Pl — N ET

PIE—10T

‘ JE*QHJ??
Ll n &R




AT 7 FEAS T [ HFAE

« A AR TR — N ERE I AR, SR LTRSS
EF

« AL EM TR T AR BN IE I R, B AR R R 11
JEISIEFARS,  BRAR A af AT B XS FR
o T RS XTFRIE A2 ff A e A L TP

4x%¢ﬁﬂ%$%ﬁiﬁj
1) AR =i, A%

2) T>0HfFH: H=ah. WEAE
3) #&II

4) HiiEE 2R




—. R R R4EE ) BIEEEROR
b 4ets 1 ( Bravais lattice) 7] LLE E R E
R = n1a1 + n,a, + nyas
FTARE &GS SIS nis Ny nHUEEL, XFEE UFE .
%%ﬁ@%%ﬁﬁjﬁﬂ@o
ai,a,, az & —""AFEMPIRE, VNMR LSRR

(Primitive vector)

Eﬁ PR PLYERS T BRI, Hom SR N R
n ( Lattice site)

P # R R B SEal A E, 1)L B e
Br, CLBERINT—A AR R T A B e T«







“Face it, Fred—you're lost!"

10

P ()

oy (4e?/h)

Pux (k)

n (102 cm2)

1.02¢
§ c
N % i
S
‘51 1.00 1" \— -~ -
ml
300K § \-
45T &
0.98—- N
25 3.0
n(102cm?2)
B 300 K 4
30 29T
h
2
201 o
o E;
P——» -2
it Agl
i -4
0 1 | 1 -6
-60 -30 0 30 60
Ve (V)



Si(111)RH KA REE B EE




=. JRAIRR

A RANES, RINMRES

\\\\\\\\

}:Z’ilEﬂ> RpAT, SC/\E;(/\E]’J);L {
VE S PFERIJE ML (Primitive cell

YRS PR R

B2 ) [ B2 AT 7S

H— " S RER s/ D E

AT

KN

Imll

JU 1

15 E

J BB T (— AN 5 N

L TTHR

)

CLE B I8 R R T R R B
A PASE R A2 ) e )




Figure 5 A fivefold axis of symmetry can-
not exist in a periodic lattice because it is
not possible to fill the area of a plane with
a coonected array of pentagons. We can,
however, fill all the area of a plane with just
two distinet designs of “tiles” or elementary
polygons.
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lattice q {
constant

A conventional

unit cell, (&AL
(nonprimitive)

Note: A bcc lattice is a simple lattice.
But we can also treat it as a cubic lattice with a 2-point basis!

One possible
choice of primitive
vectors
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(to take advantage of the cubic symmetry.)
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One possible
choice of primitive
vectors

lattice

constant | | .
| 02—5(y+:),
\ o = a 2, 5
_‘f;ér;: a; = 5(" +%)

A primitive unit cell
a conventional unit cell

A fcc lattice is also a simple lattice, but we can
treat it as a cubic lattice with a 4 point basis.
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Bravais Parameters Volume Base Face
lattice centered (1) | centered (C) | centered (F)
ay #ay # ay
Triclinic g2 # 3 # Q)
ay #az # a3
aza = az; = N°
Monoclinie ayy # 90°
ay Fay#ay
Orthorhombic | a1z = aza = aa = N°
ay =ay # as
Tetragonal Q2 = Qpz = az = H0°
) =ay =ay v
Trigonal ayy = aza = aa < 120°
Ay =az; =y
(Cubic ajr = aa = agy = N°
ay = az # as
= 1200
Hexagonal a3 = azp = N°

Table 1.1: Bravais lattices in three-dimensions.
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