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A theoretical derivation for the transuitted spectral l1ght

current distrbution from an optical resonator is e1ven taklng

t the radiating solid angle 0f the point l1ghtص to accouصذ 

source٠ FroL the energy laW, the transmltted light currenتt ,

in case 0± no ,i terferenceص was calculated to test th1s derived

spectral distribution.

٤)1RiODUOrrON

Lcst 0f vhe previous rork in the iield of 1nterference

0f 11hT deةls vitb The spectrتa liع t current dens1ty aistri-
١٠but1on ء•4 c± The resultin interference friges. 'The calculations

are bsed on tAe assumption that bhe incidenT wave of a certaln
، (2 -suffer any change due to the inverseت mplitude'' does notه 

square law 6urins its multi-reflections; i.e., the incident

waves iptت enBity sز considered to ue eguelt6 {ts opticel
- غف. ءد

density، 'Ihis assuption requires that the liEbt source iA

lluminatinG the opticel resonator with a unit solid anGle •
 ا.

From the experimental. point 0f wies, the optical set-

up syEtem illuninates the resonator a حذ given soli angle,

wbich i6 not, by necessity, egual to a u itص solid anle.

In the 11teratu1(ج5) ج thoueh it has been assumed that

this anEle is very saall, but the optieal resonator still
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transuitts withذn the s0lid En le ج al1eht orrent and not

lieاط current dens1ty. In the preseDt work, tbe transuitted

spectral light curreDt from an optical resonator mhen illumi­

nated within a iven ع solid angle is theoretically calculated. .

(11)IHEGr

As seen 1n Ri5.(l), we consider a deIorred point 2iEht

source illuذص nat 'g ضذ an optical Fabry-Perot resoDator with a

current density (I,) a مذ solid anGle ( ( ل suoh vhat :

A

 +و]2-»٦ د[
where : (A) is e ذة area of vhe collimatin lens,

(a) is the &istance oetween the deforuned poinT lieht

source and the collimating les0

is the effective Dumber of the transuitted lieht)لا( 

currents from the ±esonato3 (3)

2he value 0r (L) can bE oalculated £rou:

٨=1-/( )م ر
wkere R is the re±lection coefticient o£ the riIro±5 oi the

resoDator.

-br tha±لأيي Yen raaiatias solid aaدع eً(=), tAe traneaittea
1iج ht current froa the resoDator cذn be cذlculeted for tvo

€ases

1) he optical path lenGtn (D) of vhe resonsvor is lقrGem

than the coherence length oi tle incident light. In Tis

«)

case, no interference occurs (4& 5) nd the detectoI will beع 

affected by aliو hv curreat (L) which can be derived from a• c
sum of pertial licHتt currents of different radiatذnE solid

anEles and 0± dfferet liGhا current densities; i0e.

 «ي ا،



،

 ي±()

- 69

±٨4?Ga-)r.٨R'1, A°
: 'مرة ااج»لثة [ةأو و د ه٠ ب،

(n ٨ (?م1-
 و]+aG«)- °[د

 ؤا،
1= 1(1-e6ر 

±=

or٠٠١

2) 'Lhe opvical paا a lenEth (D) af the resonator is smaller

than the cohereDce lenevh o± the light.In this case the condition

for prodcing inter±erence is satisfied and the detector will be

affected by a liEht crrent of 1nterference frinees which ere

prodced from ibe. iater±erence 0f parا ial currents 0f wave

amplitudes 0± ciereni densities a dص 0f dift'erent solid anEles,
٥٤خ
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1(o) =

rEere 6/2 is e ذت ase نز siift0ت R tie wave per raا h. Lg. can ز2)

;'i(6)
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(4)

Fo± testiد e9. (5) me calculate tbe averaee enerEy quantity L[e)

) of the spectral lieتان orren1تا , (e) frcm the enerEy law.

nteع rating L (@) over € an caleulating the average enerGyc
guantity, me get :

Mج 

i«e) = »± شج ل,
2' ٥
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Thus the averase euerey guantity L, (O) ives ع the sana enereyب٥ 

guantity 0£ the 1iج at current (L.) sة in eg. c( ر(16)

Let us now consiaer t theتt haن deforaed point light source

illuuinates the resonato± iص asold ansls such that
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• I z ص ة s ذ solid anele, all efiective licht cuنrreDts

transmitted frou the resonator are colliLated by the lens٠

As aaentioned before, if we Assue tAe case 0f no intemference,

then the detector 15ll be affected by the sm of partial 1ight

currents 0f differenT current densiiies but oftne sume rad1at-

 lع
e (w) 1ng تب-= Eol1d an 2 2(n-1)
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I٤' nov the condition 0f inverference excists, iت he detector vill

be affeeted by the sectral li arizing تent ععu ال ت iroT ie ا su

0f parا iةl currents 0f mave anplitudE o± diftenent currents

٠ =

densities but oi' cbe same sol1 nEle (v)
2i(n-l)6٦-n..يهير}.ء. ا-ةنأجي:، ،ه ز,٤ a+2 (I-1) c [=د٥ ت

 ل ي ي٢ي هي± ثد-، .رةا د»،

iد4 =ه] -»a[ه+ 
r يeر يف ء-R)3 ي  ه1

٥os6+R2R-1[د-"+ة] '·
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In thذs case, it is seen tha6 the spectrAl lieتاح curren  تا

has the seme distribتt ioa fت tbe well-kovn Airy-fommua (l&2ع )

whieA deals with the spectrةl l1tht current density distribut­

ion 0f the transaitted interference frinGes of a Fabry- Perot

±esoDator، In hiscalculations, Air3 assumed that tbe liEht

source is deforned to illumiete the opioة l resopabr rith a

u1ص t solid angles.

Frou the point of viev of the ener&y lAr, we have
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whicA is egual to L .i egص (5).
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The spectral light current distributons for tb two caaes؟ 

accordin to e9s.5&6 are 1Llustrated .FiG لذ (2).

Fig. (5) sHows the variAtion o± the average traasuitted

spectral lieht current with the distance (a) or the point source

iص he two cases when (w) is i) lعa eer and ii) smaller or

the everaeeنا s seen tbaف]2 )د-( .']د٤٤ ذ+ /guaA vo  م4

walues of lishi current calcula-ted from our theoretical

derivation are in e00d aereeuent mith that of ir tpeat

larger values of the distance (a)- rhere the solid anGle (w)

is smaller  ه

III COMCLUSION

ae transui t tedت 5pectral lihتا cعu rent &istribution frou

optical resonEtoz @epends upon vhe rediatins solid anglefمد 

the po t صذ liعht source. "he trans1ttea lieht curreDt is 0f

Airy- vri كذة uri0n د vpe, 0nly mhen the ،aeformed point liehمد- ق ترز تا. 
source 1llurlaates the optical resonator with a solid angle

(w) such tbat

٠ ط ثو [ ٥+2٠G -)  د1
Two dعi ferent.foraula for the averege transaivted liehتا 

current are also found for the two caseA rhen :

a [د)° >» ك-ه٥/ +و]0
£herb -fo±e it is important in the experieDtal measureEents

t0 take o اعذ account thE rad1ating solid angle of the point lieht

source which illهu fnates the optical resonator.
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 ملخديحه
»

 ضوئى رنان من المتكئة التداخل لهدب الطيى التوزع

 الثكلاوى منمر محمد د·

 الذرية الطاقة هيشة

 هيمي الد احمد كامل د=

 حلمان جامعة التكنولوجيا كلية

 على التداخل لهدب الضوئية للشدة الطيفى للتوشح النارية الدراسات تعتمد

 الضوئى للمصدر الضرية الكافة كيا وى تسا التوى الرنان على الساقطة٦ الاضاء ان اعتبار

• الحدة قيمتها مجسمة زامة فى الرنان يى الوى الصدر أن أى نفسه

 تيارا ةالساتلتساوى الاضاء ان الدراسات،باعتبار هذه نظريا البحث هذا يعالج

• الحدة لضرورة يا وء، تسما لا مجسمه بزاة يضا" الرنان ان اى شوكيا

 المعروفة أيرى لة ماد صرة يأخذ لتداخل با لهد الحايقى التويج ان وجد وقد

.• معينة قيمة من اقل المجسمة كانت،الزاة اذا

 الزارة تكون عندما الحايى للتوزيع ة وستنت. =اريا:ية لا معاد الهح يتضمنe ل! كذ

• المعينة القيمة هذه عن وأقل ا اكلإر الجبة

-٠ مةد ٤ع
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1-Point Light Source.
2_ Resonotor.
3Collimatig.lens.
4-Detector.
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