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Ir.~u:·gt3.nic }1·!lter:idls Reqe~?:Cl1 D;tvisiorl 
Lr.J.urcnc1~ Radiation L[l.bC~ratory 

Univcrzity of cr~lifo:.:;:).La, Bcd&cley !.;.~ Ca.l:L~'.n:nia, u. s. A. 

diff:rac.t:i.cn<> -vJc have u~Jecl ~ systematic and rapid zr~thod fm: :nolving patterns 't;;hich 

has bce;r~. found to be canvcnient,: ea~y to folloH 0 a;:v:l c:~~tremely helpful to ne';v-

plar~e of the _reciprocal lettice lyin.g n:.n~l to the i·rtcidcnt elcctron.s 3 the spac-

e1tpression X L = rd 'i:I~tere L is \:he specimen to plate distance (vJh.ich includes the 

lil<->gn:LEication facto'1: in electron microscopy) P A. is the uavelcngth of electrons~ 

and d the specing of the reflecd.rt,g plane. The p!:·odu.ct LX is krwt·m ac the ca;;:~cra. 

For. a given photographic plate rd=1 thus r d 
1 1 

= r d 
2 2 

ioz: a.ll spots on the plate. For cubic cryst:als ~m cm1.~ therefore~ -vr:dte 

r /r 
n 1 

1 1 

= d I ct = (h 
2 

+ k 
2 + 1 

2
)
2 

I (h 2 + k 
2 + P. 2> 

2 

1 n· n J\ 1.\. · ·1 ;f if 

= r d n n 

T'hiD shm11s that the planes a..-.d spot distances 

r can be related 'tJithou.t a k:nmv-lcdge of the lattice corwtant or the camert~. c.:o:o.a~;ant • 

t11.c d:i.stanccs ft"Ol2l th.e origin for the various sp?ts ir.i the diffraction pattern . .2rJ-l 
. 2 

cmap.;:n:-ing them ~:vith. the ratios for (h
2 + k

2 + 1
2

) • Proposed values of (h k J. ) 

fox the pat·i;ern can be. ccnfirmed by checking the an.gles between the line.s joining 

th.e spatB to the origin and the a.::r.gle 9 ~ found by the formula: 

cos e 



2 

Ihi:;; can be done in the cub:L:c 

11 .• " \Vi1l..C!a 

fo:..· the type of cryst.:2l structure uhiclt 

FCC and DC cryst1ll.ls. 

The tables are used ira the foll~)t:ing 1r,.a.m:;::;n:-. All distc.n.ccs from ,the orizin. 

f(>r a given diff1·a.ction pat: tern a.rc listed in increasing order. 

ing o:rder • 

.. 
relationdtip:::J using the first colur:m oo:Z Table I are not· ccm.f:i.l•-.1ecl. by the a.;:J.gle.s 

for these relationships uhile those v-;h:i.ch are underlined using the seccm.d co1<.:1r..n. 

plar-..z.r relationships arc consistent. 
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zone::; OA ancl BE arc pare!llel with. "i::l"le indices changing by 0~ 0~ 2. Si"r~c.e the 

indicas given by the cross product of arn.y t'l-:o different zone vectors~ e.g., 

O.A ~~ G:;}. This aloo gives i:he crystal odetal::ation 9 'iiJhich in Fig. 1 is 150 • 

----------------------------

1. Peavler~ R. J. and J. L. Lenusky~ "Angles Bet~Jceu PL:::.cn.es in Cubic C1.--y:.rt:alsp 11 

A.If:ffii) I!•ID Spcci2l lleport Se1:ies Nco 8. 

111 200 220 311 r.., ·~ 

.. '!!.)!.. 
,, r. "') 
!+l.\~ ~"1 J.!..- 531 

111 !~"; 

200 1.155 1 
220 1 e 631;- 1.-H J..~~~ 

311 1.92•;; !.66 1 ., "~·'· 
~ 0 .:.. ~· ,f~ 

1 •.'• 

222 2.00 1 ·p _ ..... .,_) L1~25 I o f)!}S 

4-00 2.31* 2.00 I~ lJ.J_5-:; laL~J..~.· 

331 :~o52~;: 2@18 l o St.~~.:.~ .. ~ "il ~- .... ..:.. ~ ..) .1. ~ .. v "<': 

l:.20 2o52 2o ~:.?;~ l65B 1o35 1.027 1 
l;.22 2b 85·.7:: 2 .Z:.S l Q 73'!~~ 1 Q !~.8::,'.: 1.124···~ 1. C:J6 1 ~t; 
511 3.oo~·: 2o60 l. 2!:.~:~ l 0 57'(:: l.lSh'~ 1.16 1.06~·~ 1·'· .. 
440 3. :n~': 2.83 2eOO·k 1.71·:~ 10 30-:~: 1.217 1 G 156•k L09~··· 

531 3 <it !:.2~~: 2.96 2 0 o·~~r:~~ lo 785~~ lo 36"..r!' 1o32 1 (121~,;:: l.llpi· l·i·· 
1;..4-2 3 0 l~.6 3.00 ~~ 0 22 1~81 .loJ8 

,..._ ..... , 
1.:). .,::; .... ~. 14)225 1.157 l.Oll} 

62G 3e 6GrJ: 3ol6 :~ 0 2:~-~'; 1.91~'.- l.l:.S'k 10 l;.2. :L ~ 29~'i.· 1. 22<1: !.OJ~': 

52;3 3.79•;;.~ 3o28 2~ 32·~~ l. 938,~ ... 1.503-iz hl':7 l~ 34~·.: l. 26·;, t.n·:-: 
~-')~ 
'VG-o:-.- 3.82 3o32 2o.3l~ 2.00 1.52 10 t~.a 1~355 lo23 1.12 
l:.lil.: . t.~. oo·:: 3.47 2. !e-5~~- 2. 09~': 10 59·.:~: .1o55 1.~.1s~·,. 1. 33·!: 1.17~::. 

71:1.~551 L~·ol2~: 3.57 2.52':c 2.15~': 1 0 6l~.·~'t~ L595 1 U· t~.s .s~~\0· 1.37!pl: 1. 201~': 

e;'~ Spc1ci:.sgo for Dic:::x;oud Cubic Lattice ··-· . ··-·· ... 
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·~-------------------------.. --------·-------------------------------------------------------------l·~ensu&cd 

\r "" ... ~.f'~ ,~c-. 
.... ~1·/4.-\.,;~ 

.83 
2.:;o 
2.61 

tivc 
Dist3 

t~.-r~ . .::cs 

J\.::;.gles bet1·i·cen 
Shorte::::t 

Di$ta~1.ce .2t.1d 
Oi:.rv:;~~s --

l.GO 0 
2.61 eo 
2..9! 61 
3.55 !.:.6.5 

Indices 
from 

Coh.:.r.:m. 1 
Table I. 

111 
1.;.20 
511 
620 

Calculated 
A&zgles fos: 

Colt>.mn. 1 
Table I 

0 
75.0 
.56.25 
l.:.3.1 

Indices 
f:r.·om 

Coluun 2 
Table I 

Cdcul~tad 
A<1glcrt for 

Co 1 "J,r.:k'1. 2 
Table_!_ 

0 
78.9 
59.5 
L}S. o 

--------·---------------------------------------------------------------------------------------

Fig. 1 Elcct::ron Dif:i::::tc!::i.OJ>.'1 Pa:i:te:rn F:wm 
Aluminum Single Cxyetal 
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