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It te well known that tn order to oHala aa Lnterfereoce
psttero from two sor.Eces [t [a egeeatlal tbat tbe radiation
6om theee sources should be cobererrt. ta order to obtain
rs'o cobered beame ln opttce Lt ts rrsual to aeparate tàe
llght trom a stngle souree by means of lenses or mlrrors
tnd tben to reunlte tbe two beams after each of them has
çlaveled ov€r a dlffererC optical patb. Aa Lnterfereoce
psËern will even tben only be formed tf tbe path dtffer-
ence between the beams ls ehort€r than tbe so-ca,lled co-
berence length L = e7, where c ie tbe veloci,ty of ltgbt
rnd r ls tùe llfetlme of the exeited state of the radiating
t lom.

since in the case of x rays ref lect ion and refract ion
are negligibly small ,  in an analogous interferometer for
x rays, instead of mirrors and lenses use is made of dif-
tsacti .on scattering in an ideal ly periodie crystal.  I t  sbould
be noted that the interference patterns associated with dif-
iract ion in an ideal crystal havi.ng a weak absorption ap_
pear quite sbarpl l ' ,  and have long been known âs pendul,,m
bands. However, only quite recently has i t  been sugçsted
that the coherence tength L ( lenglh of a train) should be
measured experimental lrv by reference to the vanishing
of  the bands.

i t  is the aim of this note to show that in such exoerl-
ments i t  is not the length of the trains but only tàe d e _
g r e e  o f  d e v i a t i o n  o f  t h e  r a d i a t i o n  f r o m
m o n o c h r o m a t i c  w h i c h  m a y  b e  m e a s u r e d ,  i . e . ,  L h e
hequency spread of the radiat ion intensity. At the instant
o[  t ime t9 ,  le t  the a tom emi t  a  wave wi th  f requency ars ,  th€
ampl i tude of  which d imin i ,shes to  a  major  extent  in  t ime r :
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For erample, in the ease of exponential damping
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Each co harmonic, tnteracttng with the instrument, is spll,t
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lnto two semponetrts, whlch are then added toçtber again.
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Furthermore, both g1g smplitudes of tbese waves ard tbe
phase differenee between tàem nr.Êy, generally speaklng,
alter:
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Let us now substitute tbe rigbt-hand stde of (4) Lnto (1) ad
cdculate tàe square of tbe modultæ E(t):
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Equation (5) describes the intensity of the radiet ion
which wil l  be recorded by tbe detector trom one train.
However, during the period of obsernatl .on radiat ion trom
many atoms wil l  fal l  into the detector, tbe instants of ex-
c i t a t i o n  o f  t l e s e  a t o m s  n o t  b e  i n g  p r e c i  s e l y  e s t a b -
I i  s h ed . Hence Eq. (5) should be averaged with respect
to h. As a result of the averaging we obtain
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The last term in Eq. (6) describes the interference pat-
tern. Let the path difference be equal to I. Then the
phase dif ference <o = ul /c. I f  Aor is tbe characterist ic
range of integration in (6), tàe interference pattern will
only be sharp if / << Zre/Au.

However, i t  is clear foom Eq. (6) that Ac,l  is deter-
mined, first, by the widtb of tàe spectral line of tbe
souree measured tn  terms of  in tens i . ty ' ,  [ .e . ,  as  i f  tbe in-
dividual monochromati,c \ f laves were incoherent. We may
envisage a situation [n which two or more sourees of com-
pletely dif ferent natures create awave packet baving an
energ/ widtb close to fr/r .  in thi.s case the interference
pattern is not coonected witb the length of the train, and
yet it is indistinguishable trom tbat just considered. Sec-
ond, it is essenË.al to allow for the spectral width of ttre
insEument. Thus in the case of two-wave x-ray dLffoac-
tion i.n whi,ch a wave of frequency cis is incident at tbe
Bragg angle, the reflected beam ouly has a appreciable
intensity in a narrow freqtrncy range Ac. '  -10-5c..0, whleh
general ly speaki.ng is smaller tùan tàe spectral widtb of
the cbaracterist ic radiat ion of x-ray tubes.
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