The Rccfproca.s lottice - Chpt. 5

Ue i n 1.'}7;0 n.’

K w/perzfod?c;‘fy of latkice:
giK' (r+ ALY LK
= e

—[ FRR

=14 For all R in latice

Explicit Form.:

- g - -
Let 5" Nia, + Ny Gy + s Q3.
7 = 7> A 4 -
2 KR =mMKaG + naKedy +ns K-ég = 21 r.

For +his 4o be fre For al]l n,,n,,na integers,

<z -
K'a, - 2‘!}"3'73; (’mafﬁar}f{sm‘:ﬁ‘c;‘en%)
e
K'a’z - Zﬂ_mi |
&'2}; = Jmwms )
L et E?,*a’, = 2T
-7 -
g;' ZQ= o or b':’ ay xzn"g;j
-g;.agsa 2
' B - —p e —p
Whirite | K =k, b, + k, b, + kabs
e 4
——§ K "dg,_x Z'ﬂ"é!
:!z '_a; = 217&2-
?'3} :Z‘Tk}

T+ig ngcaffqry b §M1C-F£¢z£¢n-{: +Hat h;‘,k’z’ﬁ?
be t’n%eag,rs, The _IZ:E Form a latvce Calle d e
reciprocal {atice.



—> -

b, = Jar Qz‘f»i’f{g
- >

f’(&;{"ﬁg)

o - e
b, = 27 a;+2,
ey - -

Qg * (%% 64";)
> -
b\g = Zu a’?"‘ s,
> >

@'{Ggﬂ&.ﬁu}

s - i
A G, xay )= Uy '(57}3245?;) :53‘ (a, x%}»

Wﬁ’“}@%& LS the f&C!'Pff?Ca—L of ’H’)a {‘@sffproca_.g ;G:!“HCQ?
= >
¢ K

e

=1 For all K

=7 = . : ¢

G = R satisfies +he S. E/af‘f“her‘mar@ e f Z: 2 E:Z + %zaz*/'ﬁ'gaz;
. _.;, .

Flhen, K :‘L."Z’I}”(l?;%z *}29_342,—;"&3%33— Foe +his 4o

be Zirm For all k;jﬁgjkg M'}"@garﬁj the ¥, X2, *3

w5t be integers. = The reci procal

ot the re Ciprocal
latce

IS e gr":'{q:‘r‘m! latice.




E ramples: -
) it Fi-a3 D, as-a
!mplﬂva.Lb!C ai”a')&)az za?)agzqg

A —7 e ~ o~
a = 2(5.3) by = 4L +2 -%)
&= 2(2+%) B=4rlz.3 -%)
-4 _ 52 s -~ ~~
&'3-*-5[?&*7) i:%{}ﬂ%’?“‘?}

~3 ”~ T - oy
G =% (5+5-%) b, =4ZUF+Z)
T=Gi-y)  B=ANE.E)
--5'-‘ A ~ i - T lra .
P32 Z(2+% -3 ) 3 “‘%‘5_@”7)

. . . =
Vﬂfum@ unit cell = g4, . (gz;gai, T= v,

. —» 3
Voiuﬁ"w. fecCiprocal wmit+ cell :*ng'(g;gb;)‘: 62,__3.?

W“ﬁn&f’ Sei 42 Ffimi‘f"a‘h‘Vé cell For +ne reciprocal
lattice ':J_j_fi‘. Beiilowin zone. |

”»



4
Lattcee Planes

Flare aarrz%umng a+t least 3 non- clline ar Bravais

et ce points.

Fam:‘/y of ot ce F[ar‘lés = éimﬂy 5;3@{,@& latice
?faﬁa which contaim all Pc;f”ﬂ?“"s fry e latce.

Le-é rv be perpediceelor 4 the plapes and let A

armes.

¢ the e Par’ahorx betvee Pl
—> -
e ?b‘ R = md -+, E i ga_:f’f“?*c,a

ard w oam shf’?’fégélf"

o

S s
7 2T R e oy ol B

o

7 2 s e reciprocal lottice viector:
s

..m;;

me‘f"hermaf‘é F K s 3 j"ﬁgjg@fg%% lett ce Vc&ﬁ‘ﬁ"ﬁ?v“)

thoern K F? 2w for aé}@ Let }<o be +ie

S oal 5{251’: Ve ctor o g;’vin d;‘rga»{—&om-

-7 > :
KR = 0,4+ 2rm,, 47 m. ...

+or the differaert latrce panes IF ma?ﬁ:i
tren Ko/m, is alse o reciprocal latice vector

and smaller. —» =4, A, J@th!’?‘} lath ce

Planes are Fe parate, b}/ d -

Kol = 24 or [K,| 2»7?”/2,
Th@ FQCfproca, | latHce vectors have +he Formm m(/ﬁfﬂ”nz)



Miher Jndrees

E:,fa 3;vam’!aamz }/ gqc Q,Hﬁag?a_,r‘;(z Q’?L ’f‘h’é
Shortes+ Perpendicular lath ce veetor be

hb! f‘#\bg '?"‘“/Q bj-
hR,R gre the Miller tndicies.
D@pef}ﬁs or 5395;5,
Conventon Fcc & BCc wse SC Jathce w/ basts.

Geometric ind a»réam’z‘"&ﬁ ory:

43
P Z = 27h y
.{Z ‘;z Zw R Tk dz

,éf‘/z?rhég
z (74:42, *75;«4?1%?55&?3? A For a,g Ve p!
‘"-:'21?‘"}’1,;%;

aAr.g

—> ITnte reepts are A A A

2wk C278 " op i

C@ﬂi/aﬂﬁjor?ﬁ'i

E.ctmiv‘a}@ﬂ‘%” latH+ce ‘P}

I'F ”10‘?“550”’?3 panas bt 5‘“’?’);3!),/ af{'hc@ P&?:r’:'f'& Thoe rv
i, Q +mzaz H’}g@g deroted g5 [rinzng].

anes (loo) ,(010),(001) =4 | 00}_

N



