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Opti<.:al waves with wave vectors making an angle close to iT /2 \",ilh the nnrmals nf t\\'o parallcl. dickctric plates (near-gral.ing waves)
l'ontrihutc to lotal fields v.'hose phase are slep-wise ncarly conslanl as a fUllclion (JI' Ihe gap helween plalcs. This feature rnakes possihlc
for near-grJzing waves to generate rnultiplc bcam interl'ercnce paltcrns in didectric \\'cdges umler Illonochromatic or even polychromatic
illurninalion. A transfer function is proposcd to descrihe hoth (,¡lSC'" amI somc 01'its consequenccs are numcrically investigated. Chwmatic
tcndcnl'Íes 01'Ihe derived inrerfcrencC' patlerns with inclusion 01'Ji:-.pcr:-ion l'ffects are showll for se\"Cral ~Iass types. Experimental ooserv¡j-

ti(lns are also presented.

K('rH'on!J: Interference paucflls. diclectric wcdges

Las ondas úpticas con vectores de onda formando ángulos cercanos a iT /'2 con cualquier normal de dos placas dieléctricas plano4paralela\
clllltrihuycll a campos totales cuyas fases son. esculonadamente. casi constantcs. Esta característica hace posihlc que las ondas cuasi-rasantes
generan patrones de interferencia en ('uñas dieléctricas. tanlO hajo iluminaciún lll0lHlCl"Om,íticacorno policrom,ític<l. Se propone una funl'Íún
de transferencia para describir amhos casos y algunas de sus consecuencia.'" son investigadas Illlméricamente. Las tendencias crom:íticas
derivadas, con inclusión de efel:tos dispersivos. son mostradas para algunos tipos diferentes de vidrio. Se presentan también onservnciones
expcrimenl:llcs.

J)('.w'riplon's: Patrones de interferencia. cuñas dieléctricas

I'i\CS -12.2511: 07.60.L: 7X.f,6: X2.XOC

1. J Illrnducción

It has heen rerorted Ihat several rcmarkahle bright inlcrfel"-
CIH:l'patlcrns arrear when a heam 01' Illonochromatic ligilt
impringes one of the cathelUs faces of a rectangular prislll at
an incidencc angle within a suitable range, provided that the
prism's hypothenuse L1ce is placed dose to an almost plana!"
surface, thus forllling a wedge [11. Multiple heam interfer-
Cllce of Ilear-grazing waves has heen rccognized as responsi-
ble for thal inlerfcrence ellect (ncar-gral.ing wavcs are Irav-
cling \vavcs having wave vcctors forllling:ln angle nI' nearly
7T 1'2 with the normal nI' onc 01' Ihe wedge's faces). i\ccord-
ingly, t\I,'Oproperlies 01' tlear gral.ing waves contrihutc to the
pattcrn formation: Ihcir high rcflectivil)' (close 10 unity C\'l'n
wilholll highly reflective coatings) ami Ihcir relative \wak
dcpendence 01' phase as a function of the gap bet\\'ecn rc-
llectivc surfaces. This last property has hecn pointed out hy
Carniglia and !vtandel whilc inspccting lhe rhase dcpcndcncc
01'evancsccnl waves on gaps bctwccn Iwo parallel platcs [2].

Each one 01"the rcferred interfercnce patterns can Ihus
he thollgh of as a paltern resll1ting fmm mllltiple rcllcc-
tiOllS within a wedge (as mllltiplc-hcam fringes within Ihin

lilms 1:11), hut wilh lhe particularaltrihute that the W;lVCS play-
ing the importanl roll are just near- grazing wavcs. Consh.l-
ering lheir weak phasc depcndence propcrly, it is expcclcd
that Ihey could carry rcadily ohservahle consequences when
cmploying polychromalic illumination. Polychromatic intcr-
ferc!lee fringes with oppositc conlrast can indeed he ohtained
showing wide fringes (whether dark or bright), thus fonning
a pattern basically dillercnt fmm Ihe well known white-lighl
interference patlcrn arising hy two intcrfcring polychromatic
hL'ams. This raCI lIlakcs ]lossihle a Illultihcam interferomcter
wilh while light. Also. lhe system results very stahle dlle lo
the lo1crance 01'near-gral.ing waves to gap changes.

Becallse the intcrfcrence elTcct can be observed under
l'()Ilditions ver)' c10se lo those needcd ror applications and sil-
uations involving optical tunneling [.lJ, evanescent waves 1;) ¡.
lhe Goos-HUnchen cffeeIIG]. lhe Imhcrt cfreCI [7J. ano olher
diclcctric interface phenolllcna 18. DI. it can be ofsoll1c valuc
lo have él bctter underSlanding of its properties. In spile 01"
thcse rclations and Ihe cas)' uhservation 01' lhe fringcs, no
ITlclltioll01"such an cllcc! seellls to he found in the Iiteralurc
as far as \Ve kIlOW,neithcr so an atlempt lo describe ils ProP4
crtics. Along this cOllllllullication. a transfer l"unctiolllO de-
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1;Il,URE 1. O: l'lltrance anglc. H,!: propagation ;Ingle nI' transmittl.d \\'aves. (a) ~car-gral.ing \\:¡lVCSgcncration arter 1\\'0 n.•ncctiolls. (11)
\'t';lr.gr,lling W;l\'CSgcncfJtioll hcforc any refiectiol1. (c) ~111ltipk l1carn rL'l1L'ctions in a \Vedg\,',,,: position frnmlhc ape.'\\..

2.1. ;\ear-grazing wan's gl'nl'ration wilh righl angll'
prisl11

2. Multihcam intcrl'crcncc with ncar-grazing
waves

(3)

(6)

IJ;, = Vi + 2(¡J - 1)0.

2(1'-1)

X rr r'(I/+//o)}C"OSr5I" (5)
q=O

2.2. :\llIlliple rl't!l'l'tions wilhin a dieledric wedgt.,

\'

A(I) = .1(;)1(1') ¿ {¡'[II + ~(l' - 1)/1]
f'=!

,11' = (h '\)/1' l' {'¡11[(" - l)/I] ('Os I/} {('Os[(" - 1j/l]

- I aH 1,' ;-;in[(¡) - 1 )o)} + '2(1) - I JI).

Figure Ic shows a \vct..lgc \vith an angle n formed hy two di-
CleL'lric surfaces. FollO\ving ReL J. sucesive rellection angles
ohcy Ihe relationships

wllerc ,/ = 1'; = fJ"2 + {j. Also. Ihe rhase ditTcrence rOl"the
II-rel1cclion is

Prisms normally dcsigncd lo wOI"k with TIR can be cm-
ploycd 10 gcnerate near-gral.ing \vaves hy deviating slightly
cnough Ihc entering anglcs from Iheir usual valllcs.

\",'here f' is thc coonlinatc positioll of a point !'(j!) and O a
possihlc rilase shin due lo rcllcclioll. In general. the rcfrac-
live indexes 11 <llld 111 ¡¡re fUllctions uf ,\.

Considering diclectric rellections. Fresnel cocflicienls of
rcllcclion amllransmition r(u) alld 1(1/) can he uscd fnrcach
rellcclion. taking spcciall)' inlo aCCOllnl their respcctive an-
gil' depl'ndence. By using 1"(1/) and f'(,/) for rellcclion and
lransmission during rellcctions within Ihe lllediulll of index
111• Ihe phase shins are inclllded (lver the Slokes relations.
amI thcrc is no !lccd of carryillg (J. For the t(Hal amplitudc
.1(1) 011 cach poi ni P(¡,) o\'cr one facc. \I,fe arri\'e 10 the fol.
lowing rclalion

(where A(i) denotes the entrancc amplitude) and lile corre-
sponding normalized intcrference patlero or transfcr fllnction
wOllld he given hy

(1 )

(2)e; = rr¡'l-I!¡,

scrihc l1luhihcalll intcrfcrcncc wilh ncar-grazing waves in
a diclcctric \vcdgc (8 polarization) is proposcd. NUlllcrical
n:sulls under variations nI' relevanl paramctcrs are showll.
~tonochroll1atic ami polychrolllatic illumination are 11111llCf-
¡rally in\'cstigalcd and experimental ohscrvations lo lesl lhe
main general (Ollscqucnccs o" Ihe transfcr fUllctioll are also
reported. Thc analysis nI' lhe l' polarizatioll case \vould rc-
qUiTC 01' similar cOllsidcralions as for the fi polari¡:alioll prc-
scnted. Incorporalion of Ihe respective Fresllel coeffkicnts
and additional E.lIcld componenls calculations \I,'ould be
Ill'Clled.

whcrc 1/si,,(-) = ,,'sinH'. Also. for hoth casc (a) ami case (h).
Ihe following relation,

N¡,;ar-grazing waves can he gellerateJ with hundles 01' rays
cntering to olle nI' Ihe surfaces of a prism at entrance angles
O having a givcn rangc 01' values. Two possihlc oricIllalions
01' cntrancc an!::Ics al incidence angle (J impinging one of Ihe
cathelus faccs 01' a reclangular prism are showll in Figs. la
and 1h. It is an easy matler lo check out that, for case (a)

hulds. Thcn. thcrc CXiSISincidcncc angles (J bclonging to rays
which impinge a cathclus faee. sucll IIlal B; < Hr• Hr heing
Ihe critical angle. As a conscqucncc, for such valucs 01' H.
lhe corrcsponding valucs uf B2 IlHISt hc close to 1r /2 (Fig. 1).
This means that thc cmcrging travcling wave is a near-grazing
wavc. On the contrary, note that in Fig. Ia. H~ > Or. in agrec-
lIlcnt with Eq. (1) (total internal rellection. TIR). Rcllcctions
at this angles give rise lo evancscent liclds at the external si de
of th~ face of incidence. Thcir possihle contrihutions are not
taken ¡nlo accollnt along this disClIssioll.

Rel'. Mi'x. Fú. -W (2) (]1J9X) 147-15-t.
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Equalion (5) reduces to the equivalent Iransfer function for
Illulliple hearn Fizeall interference in case 01'constanl coefli-
cients of renection and Iransmission [:n

2.3. Chromatic calculations

2.3./. Dispcr.\"ion Re/o/ions

To deline Eq. (6) as a function 01' ..\ properly. calculation 01"
re!"raclive indexes are needed. The dispcrsion formula

11'2 = Ao + A1..\2 + 04'2..\-'2 + .4:3..\-4 + ..1'1..\-(; + A:-)..\-s
(7)
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(8)

can he llsed lo that end. where.\ is exprcssed in IlIll. The sallle
rerractive index are assumed for both dielectrics rnaking the
\I/ctlgc. Valucs orthc coen!cicnts arc lo be fountl in [ID].

2.3.2. Chro11loticRe/mio/ls

Thc CIE-1931 calorimclric system can he uscd lo descrihe
(he tentlendes in chromaticity predicted hy Eq. (6). Thus. the
following rclalions ror the tristirnulus values are employed

.'\((1) = L ]((1. -\)5(-\).'\(-\),
>.

l'((I) = L 1((1. -\)5(A)l:(-\)'
,\

Z«(I) =L ]((1. ,\)5(-\)£(-\).
>.

\vith X. L, allll,Z. the color matching fUllclion ofthe standard
colorillletric observer, 5(..\) lhe spcctral radiance dislributioll
01'a standard illuminanl, and Ihe sums are carricd oul al5 I1l1l
\v;¡vClenglh interval. Chromatic coordinales (;r, y) are to he
dcriveJ from Eqs. (X) as usual [Il].

3. Nllmeriral reslllts

Along these sections, nUlllerical reslllts corresponding lo bolh
Illonochromatic ami polychromatic cases are presenled af-
ter using Ihe fonnlllae previollsly descrihed. f) denoles the
entrance angle al one face 01' Ihe prism in whatever case
squclched in Fig. 1a or Fig. lb. Both wedge surfaces are as-
sllmed lo have the same rcfraclivc indexo Refraclive index rOl"

the wedge \Vas takcn as lInity.

J.I. i\lollochromatic case

3.1.1. Exalllp/es with BK7 g/ass /ype

As a Iypical glass,.lhe approprialc values fOI"BK7 glass type
were used and the C line (656.3 nm) employcd. Experimen-
tal observations with a laser beam and t\\'o prisms suggesl
lhat 5 rellecliolls call be laken as a lypical rel1ection nUlllher.
Figure 2 shows lhe comparison belween a t\vo-beam intcrfer-
ellce pattcrn and Eq. (6) for a wcdge wilh o = 0.008 deg.
Allhough the oplical palh differences produce several fringes

FI(;URE 2. COlllparisoll hetween two interferencc patlcrns for tlle
same wcdgc angle (o = O.OOSO). p: distance.

in t\VOhcalll intel"ference, there is only olle isolated peak
withill the same p-range ror the near-gral.ing case (O = (jO).

Secondary maxil1la also appear in Ihis inlerfercncc patlern.
For anolher value 01' (l (0.06°). Fig. 3a shows how lhe

mllltibealll paltcrn evolvcs as the entrance anglc changes
around the thrcshold entrance ::lIlgle(angle al which conL1ilion
expressed as f)~ < f)r hcgins to hold): fringes density grows
with Ihe entrance anglc (J, and so the irradiance 01'maxima.
This irradiancc. however, reaches a maximulll and Ihen he-
gins 10 fal!' as the Fig, 3h shows for a wider entrance angle
range for Ihe tlrSI 6 hrighler ordcrs. The order posilions 01'
the ¡¡rst 5 orders deeay as a flllletion of f) so lhat they can be
approximated as an exponential lit (hesl with 1\\10 exporlel14

lials), as can be seell al the Fig. 3<.:.Thcy depart al most ror
higher f)-vallles. Each order position follows a linear relalion
rOl"a constant el1trance angle (Fig. 3d).

J.2. Polydlrnmatk case

3.2.1. Chmllltlfic fendencies (/1/(/ disper.<;ioninjlllcnce

As a global test to inspeet Ihe dependen ce of polychromatic
patlerns 011dispcrsion. four dilTerent glass Iypes were cho-
sell \vilh dillcrcnt principal rerraction indexes (/Ir) and Abhe
1l1l1llhcrs(Ilf,) sol!lat they appear oppositc \\'hen plotled al the
(I/f, - /1,,) diagram. The chosen glass lypes were accordingly
the following ti 01: BK7 (1.5 IX59-63.87). FX (1.59910-
3X.95). LASF (I.X.,427-29.X7) ami SFS l (1.93322-20.79).
In ordcr lo have entrance angks as low as possihle, lhe range
nI"wavelengths in calclllalions were limited !"rom490 to 705
1I1ll.As lile distribution 5(..\). the slandard illuminanl e was
used [111.

The polychromalie Illultibeam palterns ror each glass
type are lo be seen al lhe Fig. 4. Threshold entrance angles
arc dilTercnt due to the IIf, vallles. The range of angles where
the fringes hegin to loss contrast also dilTers in each case. It
is \vider ror Ihe lower Abbe lllllllbcr.

r:ollowing Kuhota [12]. the evolution 01' Ihe l'olor 01' Ihe
polychromatic patlerns as they run nelweell the first ami the
third peak (elose 10 threshold eonditiolls) were plotted in Ihe
CIE-1931 chromaticity diagram as showll in rig. 5. rigure 5a

Rev. Me.\". FÍs. -t4 (2) (199X) 147-154
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FIGURE 3. Peaks properties ofmultihcam interfcrence pallerns for
BK7 (o = 0.06°). l\lonochromatic case (C I¡ne). (a) Patlerns for
sever~11O-values, (h) Irradiance of maxima as a function 01'O. (e)
Order position as a function nf (J. (el) Order position as a function
01" on!er.

(d)

FIGURE 4, Ne;lr-gral.ing waves multihearn intcrrel"cnce pattcrns
rol' several glass typcs. Polychrornatic case (o = O.OGO). (a) BK7,
(h) SFS 1. (e) FR. (d) LaS!'.
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F[GUI<!-:5. ChromalicilY tendencies of polyehromatie patterns (o O.OGo). Color conrdinates (.c!J) heionging lO maxima are enhanccd
with higger poinl symbols for several glass 'yres. (a) FR and LaSK. (b) BK7 ami SFS 1. (e) Color coordinatcs 01' the thrce maxima ami
several cnlrancc angles (BK7 on[y).
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f-IC;URE7. Array 01'prisms to ohscrvc multihcam interference pat-
terns. (a) Ael'tmling lo Fig:. la. (b) Accon.ling 10 f-ig. lb (-). COIl-
trast in transmission: (+). contras! in rcllcelioll. (e) Ncar-grazing
wavcs gCllcralillll \vith a Porro prism. (d) Samc with a 45-112.5-
22.5 prislll .
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FUiURt (J. Peaks propcrties of multibcam intcrferclH.'c pattcrns for
BK7 (o = O.llGO). polychromatic casco (a) Irradiance of chromatic
maxima as a fUllelioll of f1. (b) Order positioll as a fUIlCliollof f1.

includes Ihe Iraces 01' F8 and LaSK. where a vcry similar
chromatic Icndcncy can he noted. There are even regions of
ovcrlapping ami cach pair of color coonlinates. ror each 01'
the lhree maxima. are very close onc lo caeh olher (al bolh
sides 01"Ihe fronticr hetween Ihe yellowish-green ~IndycIlO\\'-
grL'cn rcgions). The respective tcndcncies rOl' BK7 ano SFS I

are nol as similar as lhe prcviolls L'asc. and Ihe color coordi~
Ilales 01' Ihe Illaxima dilTcr more. as Fig. 5h shows. This re-
slIlts slIggesl thal Ihe dispersion have greal inl1uence on Ihe
chromatic tendency. In aH plols. Ihe third order color Icnds to
saturalc more Ihan the second amitl1c lirsl Ol1e.

Figure 5c presents the color coordinate changes for Ihe
three Iirst maxima as the entrance angle H ehanges just af-
ter threshold conditions for BK7. and wilh () rcllections Col-
ors spread ahoul a Hne connecting lhe ycllow~greell and the
less saturaled hlllc-green region. Except rOl' H = 6.80• the
Ihird and sccond peak color coordinatcs are c10sc lo cach
ollleL Besidcs Ihe irradiance distrihlllioll. Ihe color tenden-
cics are markcdly different Ihan that presenled hy Kuhola rOl'

t\\'O heam intcrfcrcnce [12J.

Rel: Alex. Fls. -W (2) (19lJX) l.n-I~-l
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-t. lo i\1onochrol11atic l'ase

ot. Experimental ohservations

\-1ultiplc' Ikam lnlcrfcrcn(c l'aUcm

~ü•.au ,ruerf •.",oc •. pat1•.m

0- 7..llkg

ll1CilU Jnlcrfcrcncc Pallcm

Mul1,¡"'am In'e,fe""oce pat1em

FIGURI: (J. SOllll' Fi/cau and corresronL!ing Illultihe;¡m pallcrns
(rllOJl(ll'l1n1111;llic •...ase. A = (d2.S !lllll.

FJGUI{I; X. Expcrimental sct-up lo ohscrvc 1ll11ltibcalll amI F¡/eau
pattcrns fr(llll lhe sanie wellge.

Po/yc!lrolllaric/riJlges;n BK7, ,,
.1 . ..:.._.

Th~ irradianc~ \'¡¡lll~s nf lhe three 100ver polyehrolllalic pe;¡ks
as a I"UllClioll 01" lhe ~ntrance angle fJ (Fig. 6a) sho\\' a
maximulll fOl" cerlain angle as in Ihe Illonochromalic casc
(Hg. ,)h). allhollgh the cur\'es are !lol as regular. Thc posilion
\'alues of lhe same p()lychromalic onlcrs hcrome lower as lhc
clllrancc al1gl~s incITase (Fig. (0), jusI as in lhe tlloIHll'hro-
lIIatic case (Fig. ~c). Exponenlial approximalions lils lhe
poinls.

¡\ number 01' ohSCf\'alions can he pcrformcd with pairs (Ir
prisllls in arrangclllL'nls Illounlcd on rotaling slagcs roll()wing
lhe skelchcs of. Figs. 7a ami 7h. Thrce inlerfcrence patlcrns
GUl be obser\'ed along lhe Jircclions indieatcd hy arrows.
¡\ fourth patlern is lo he seen towanls lhe light soun.:c. TIlL'
contrasl 01"eaeh pattern is denOll'd hy (-) whene\'er displays
sharp hright peaks againsl wider. dark hackgrounds. 1'hl' op-
posile conlrasl is delloled by a (+) signo 1'hllS, the plols of
irradiancc prcviously presented have conlrast with (-) signo
The contrasl 01" lhe fOllrlh patlern is (+). The orientalioll
o!Hll' \\'edg:e are.': has lo be as shlw ...n, so that lhe wa\'c's prop-
aga(ion angle.s grow as lhey lravel leaving hehind lhe ap~'\.

Olherwise. lhe angles tend lo he smaller and Ihe waves
WPIl'1 he Ilear-gr,lling ones.

For lhe conliguralion ofFig. 7a (enlrance as Fig. lal, il can
he of con\'ellience lo reinl"orce lhe parlial inlernal relleelion
wilh a retlcctive Illclallic film [1]. 1I0\\'e\'er, fringes ilPI1l'ar
also \\'ilhoul SllL"hrellecting derosition.

The angles 01' ohservation 01' lh~ hcginning of l!ll' clTeet
under !aser ililllllination (l-le-Ne 632.X nm) are 60 Y:f::: Y llS-
in~ a pair 01"BK7 prisllls wilh hypolh~nuse faces in close C(ln-
lae!. There is ullL'L'rlainly in the exacl valll~ lo he laken under
polychromalic illulllinalion mainly due lo lile faet Iha! some
uf lhe wa\.elenglhs included in lhe he:lI11 enler lhe wedge al
lowcr cnlranee angles lhan olhers. j\'lonochromatic ami poly-
chromatic fringes can he scen al so with Porro prisms. or wilh
-15-112.5-22.5 prisllls in several conliguralions. f-igures 7c
ilnd 7d indicale !lo\\' near-grazing waves can he gencralcd
wilh Ihose pri.slIls.

Figur~ X shows Ihe hasic sel-up lu compare Illllltihealll inler-
krenee patlerns \"'¡lh Fizeau inlcrfcrcnce pallcrns al lhe s:lJlle
tilllL', A !aser sourcL', lhe cube bealll-splillcr and lhe enlrallCl'
prislll. keep lheir rclalivc posilion huI are able 10 mlale as a
\\-"hol~ in order lo changc lhe enlrancc angle 01"a second healll
frolIl allolher collimatcd suurce (whetllcr laser Uf white light).
'l,i'hich remains fixed. In this silualioll. the Illultibeam palll'rn
has oppositc contras! as the calclllaled hecallsc il is forlllL'd
with w;¡ves leaving lhe \vedge 10 its len. Figure () presellls
thrL'e pairs of photos of lhe patlcrns arising from dilTerenl ad-
juslmcnts (JI' thc surfaces Illaking Ihe \vetlge. The recurdings

were laken willHltll camcra ohjcclive. 1'he flrsl pair (JI"phOIOS
rrom ¡¡ho\'e shows the patll'rns nI' a \Vedge 01' (l = O.()OS:) o ac-
cording ,vilh lhL' Fil.eau pallcl"Il. so lhe pair can he cOlllpared
againsl lhc Fig. 2. R~lIlell1hcring lhe conlrasl change. lh~re is
an agrcelllcllt wilh the respcL'¡i,.c fringes dCllsities. ReaLljllsl-
Illent 01"the surfaces leads to a change in lhe fringcdistribu.
lion and lhere is no more ;¡ \\'cdge in general. hut lhe fringe
shapes correspond in eaeh relalL'd patlCrll.

l\1casurclllL'nt of I"ringe posilioll iI" ¡¡ fUIlClioll nf lhe Cll-
trance angle are shO\vn rOl' lwo neighlmring urders in. Hg. 10.
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monochromallc order

PIr.URE 10. Experimental ordcr position as a funetion ofO.
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The data admil an exponentiallil good. i\lcasurclllenlS 01' an-
gles werc carried oul wilh a rotating slage with minilllulll
sG¡]e graduation in y,

.1.2. )'ol.ychromatiL' ('ase

F)(;IIIH 11. I't)[ichromalic llllJltihi:am inlcrfcrcnce pallcrns <lt [\\0

difh:rcll1 L'lllr;lIKl';1ll~1c~11.Top pallcrns (-) conlra~L hotlom pat-
IL'I"ll~(+) cnntra'\.

Instead of a laser sourcc. a collimaled xellon lalllp SOllrL'C
\\'as useJ lo illuminale a pair 01' rCL.langu1ar prisms forlll.
ing Ih¡; weJg¡; wilh Iheir respcctive hypothenuscs. Thc use
01"a sourcc other Ihan ;¡ e standard SOl1rce represcnls a fac-
lor which can lead to discrepallcics hctwecll calculall.'d alld
ohscrwd colors. Thc prislll pair \Vas lIlOllllIl.'d on a rolating
slage. ami ohscrvalioll nI" fringcs 01"oppoSill.' contrasl could
he perfonned,

Figure 11 shows rccording 01' polychron¡;¡lk: fringcs wilh
opposite contrasl fOl" lhe salllc wedge. The Ilighl.'r lhe en-
Ir,u1(¡; angles, the Iligller lhe I"ringe densily. The polychro-
matic I"ringes dilT¡;r fmm Ihe whil¡;-liglll Iwo-healll illtcrfcr-
encc patt¡;rn hecause Iher¡; ar¡; wide regiolls 01"dark rringes
(or whil¡; fringes according 10 the cOlllrasl). Colors 01"oppo-
sil¡; conlrast are. al !casI in lendency, cOlllplelllcnlarl'. By 1"01-
lowing the Iirsl fringe I"ormcd lindel" II1l"eshold condiliolls. lile
lirst peak can he idenlilicd. In Illc patlerns wilh alllpl¡; dar"
bancJs (i,e,. wilh 1-1 contrast). this p¡;ak app¡;ars as a l'cl-
lowish line in our reconling. 1I cOlTesponds itself lo a bluisll-
purple linc rOl"Ih!,; case of opposilc conlras\. Bolh lines are
narrow.

NOleworthly ellough, the fringe colors are nol synlllK'lri-
cal ahoul lhe l'ellO\vish narrow line. \Ve attribule Ihis color
Jistrihulion lo Ihe fact thal. for heams of linile width. displ'r-
sion (\';a refraction) makcs separalc heams lraveling al dif-
ICn.'nt angles fmm the enlrance face 011,Thercfore. heallls 01
different wavelcnglh hecomc displaced une fmm eaeh olller.
This occurs nol 01111'wilhin th¡; wedgc. hut also arter rel1ee-
tioll.

An cxample is in ordcr. For ocams jusi cntcril1!.! Ihe
wedge. the longer wavclcngths tra\'el al hig!ler angles. '~nllls.
lhefe are regions in the cJge 01" Ihe heam which does 1101
have cOlltrihulions "mm lmver \'.:a\'dengths. which aCl.Ollllls
for lhe bck 01' hlucs amI violets in Ihe red and greellma\illla
at OIlC side or Ihe yell<l\\:ish line. Calculalions did 1101take
this cfreet into cOllsideration.

5. Final rOIllIll~nts

Sevcral aspl.'cls nf lIlultiple heam interference are still in cur-
renl research 11 :q. Thl.' properties of Ilear-gral.ing waves can
lead lo one 01' these aspecls. Ilamely. highly contrasted inlcr-
fercncL' patterns \\'ilh sl1arp fringes. \Ve have shown that Ihis
inlerfcrence l'1lecl can he ohscrved lInder Illonoc!lromatic as
\\'cll ;1'; polvchrolllalic illumination. Inlcrferencc frill!.!cs can
1)(,.'"L'llie\'l'~1 undcr diverse l"onditions ami l!leir app~araJll."e
is prediclahle OH lhe basis of l1ear-~ral.in!.! waves, The \Veak
phasc dcpelldelll"e (Ir near-grai'.ing \~av('s s~ems lO explainlhe
(lbscrVal i{ln \)1'chn )lIlal iL.iIlterferencc patlerns with poll'chl"O-
1Jlalic liglll sourccs, evcn wilen the \\'edge 111m is 110t thin
ellough so as to he <tille lo produce chromalic interferellcc
I"ringes al tero incidellce (Fizeau I"ringcs 01"cqual thickness
with white liglJO, Delllollslralioll 01' SOlllC propertics of l1ear-
grating \Va\'es illterl"erellce are lhus casily achieved wilh lhick
lilllls (lilms 01"several wavelenglhs thici.) lindel' \VhilL' li!.!ht.
collilllaled ill11111inalioll (wllidl includes sllnli!.!!lt). ~

The 1l]"()pllSed Iransl"cr flll1clioll incllldes ""rel1ecliolls dc-
pL'IHiL'nlon illL"idellcc angles and dispersiol1 cfTects, It ~ho\\'s
tendcllcies which qllalilatively explain several featmes or lile
oh"erved pallL'rns. Thcir depcndellce on dispersioll !las prop-
erlies which can rOlllld applications in dispcrsioll characteri-
t.alioll. The inl1uencc 01"evanescenl \\.-'aves in Ihe palterns rc-
1Jlaills 10 he searcl1ed.
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