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• Figure 4.14 
The Wigner-Seitz cell for a two-dimensional 
Bravais lattice. 'the six sidesofthe cdl bisect 
the lines joining the central points to its six 
nearest neighboring points(shownas dashed 
lines). In two dimensions the Wigner-Seitz 
cell. is always a hexagon unless the lattice is 
rectangular (see Problem4a). 

U A precise definition of "as symlnetricalas" is given in Chapter 7. 
13 In practice only a fairly smaIlnUlllberofnearbypoints actualty yield planes tha.tbound the celL 
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J!. 

Wigner-Seiti. cell,when translatedthrclUghlll1Illtticevect?rs,Willjust fill space 
without overlapping; i.e~, theWigner-Seitzcell isaprim,itivecell. 

Since there is nothing in the definition ofthe.\Vignef';Seitz cellthatl'eferS to ahy 
particular choice of primitive vectors, the Wigner-Seitz cell will b~as symmetrical 
as the Bravais lattice.12 

The Wigner-Seitz unit cell is illustrated (or atwo-dimensionalBravaislattice in 
Figure 4.14 and for the three+dimensionat"body-centered cubic and face-centered 
cubic Bravais lattites in Figures4;15 and 4.16. 

Note thatthe Wigner-Seitzunitcellabout a lattice P?int canbeconstnicted by 
drawing lineS connecting the poiht to all others13 in the lattice; bisecting each line 

Figure 4.16 
Wignet~Seitz cell fot the face-centered cubicBtavais 
lattice (a "rh?mbic dodecahedron"). The surrounding 
cube is not theconventidnal cubic cell of Figure 4.12, 

. bufoneinwhiCh lattice points are atfbe center of the 
~-=-. cubel1nd at the center of the 12 edges. Each ofthe 12 

(con"gruentJ faces is perpendicular to a line Joining the 
centtalpoint to a point on the center ofall edge. 

• 

Figure 4.15 
The Wigner-Seitz cell fortbe body-centered cubic Bravais 
lattice (a "truncated octahedron;} ThesUli'Ounrlingcube is.a 
conventional body-centered cubic ceU\Vithal~tticepointat 
its center and on each vertex. 'the hexagonal faces bisect the 
lines joining the central point to the points on the vertices 
(drawn as solid lines). 'the square facesbisecf the linesjoining 
the clmtrlilpoiiltto the centtal points ineach·ofthe·six neigh~ 

boring cubic cells (not drawn). 'The hexagons are regular (see 
Problem 4d). 



·~ 4-.~;Z~=~c~.L~ .. <A!J:&lr 
-. .(
i 
r,

-'._-----_._----+-'--"._-~~----_._~-..._----,_._-­ . 
j'l 

-· ·_·· Jf·"_··~JbtJ-,~-~I2~--."-~-- .. ----~---~,,-"-----. -'-----­
... · ~~~=~~~X&g-~~~J -..'----·~1:t.: ~.. :t:~~1Z:-~~~~-. 
~-----'-------- ------n------..-~-J '. ..-,~--~"----- -----------------v7' .-;-/~.- . .' --.:.':J-c:-.----':C:------­

_____ __­ ),,1:_. . . __ .. ,... ,_._, . . . _. _'" ". , _,_' '. __ .. 
, - , " _~ ,~''''''' , ",-_.---'.'"''--'"''---.;."'"'--,.,,.,'. ~, .. ,..,_ ,._,-,--,'"_.'-..,.;,,~ _--_._ ..,_._. 

-----~"1-:--k~Ls.~tCd~-~ --~~.4Ej--~~~-
--­ ..-.. ---.-- ..---------i+-tk--~--~,-----.~ Nc$jed:::.__l:71____~------8~.?:----~".:£~.-- __ 15­ -----.-"-­-­

I' 
\",:,~""~,_ ,.:....------.--~,~~~-h-..;.;.:..::....-.~-.,.--~,----.-.-" -._~~--~:......-.~.-""~".,.,. "-.~,"",-,-~._,,:.. -'-,--'----':..:._-'--.-.-_.-..__ -"-.~,'-"""""":".,~,."",~._.~_ .. _~_.'-c'--- ."__~~ "",,,,,,,._ ;., .. 

:.-----~f-~,·-~~-~V;~L-- ~-~-.-
, I-.-----------·.----,--'·Il---.--------- -------------,--.----,-- --- --------'-------.--. --.--.--"------'.-------------------.------:-----,..~.------.-' ... . .­ ... ­.... -­ ....­..... ".-­ ..---:. -----,-..--- -- .... --............ .-­ _...,"c .._: ~c_~_, -----------------., 

-­ .---- .. --.c.-~H--'---:·----- -,"---.-.... -.-­ -.. -~---- ... _..~.... __fb..--_t:..--~t~--";.-~~, .._-:~_.r--. 
11 
i i 

"'~·_-·""·,·-" ..,:,,:···,·······,···:·,-···..·4-id-"'-"...,.'~ ~..'-----'.'"'-~.~'" __­ ...... , 

1+ .. --.----".---.,,-­ __-.----.~ *~~ ..."..£Je.J~ _

·Ii·· .c·--~~c ~~~;~c~~ 
,.. :----~-----~------------tF--"--'---'------·--- - --------.---­ .. :.---.---'---- ....--­.. --..c--.-~--- ..----------~---'-JitK..-,,-.._.. .. .-. --­ .'. 
___c._c_______ ..j)., __ __ .__ ._ .._~__ '. ~ .. ._ _,J~__~ .-.~~_,> L;k-?:.__~,~ __ 

==---=~=.=~-_-=-~~~=--~=--=-~====~===t4-~:;~~~ 
II ... .,:kS ..-- •. .. . k>~c-QSAJ:%'1·7---:---;--

----~-·----t!---~-· -~..... ~~- ...~•.•• eg~t4-.~~~~c ..---­
• r 



II 
I 
i 

da~~d ~ s~·~ 

~,_~9~. 

~6;! -MJ q.~~ 

" " ._~.~#(~~ RSL 












