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The int.ensit.y of' t.he Ur;ht. scat.t.ered per unit. solid anr;le 
by t.he t.hin film, mca.o;;ured in incident. plane (tp()), accordinr; t.o 

t.he vect.or t.heory of' lir;ht. scat.t.er:lnr; f'rom mirror surf'ace, is 

�iven by /3/ 
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is t.he spP.ct.ral den.c;;it,y �unct.ion of' t.he m:lcro-

1•our;hne�s of ·nrlrror s·w.,f'ace; 
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J0 is t.hc int.en..'<;it.y of incident. monohromat.ic li�ht. of' w,ave 

lengt.h A ;  

d i  
dO i� t.he part.i.al int.en..'<;it.y of' scat.t.ered light. per uni t. solid 

· solid angle (dO =- sin&d&dr/>) Rcat.t.ered int.o direct.ion (&,r/>), Fig. t ;

Fig. i 

f> 0 - is t.he incident. pclar angle in

i ncident. x-y plane; 

t) ; � - are polar angle and azimut.h 

angle 01· t.he scat.t.ered light.

respect.ively; 

e - is t.he dielect.ric con.�t.ant. of 

t.he layer < s :.: N2 ; N :. n - ht

� complex ref'ract.ive index of' a 

mat.erial of' t.he layer); 

' - are t.he wave vect.ors of 0 
t.he Rcat.t.ered and incident. 

light. respect.ively; 

<f,' is t.he angle het.ween t.he vect.or of incident. elect.ric field 

field of" t.he incident. monoh1"omat.ic light. and t.he incident. 

plane; 

4>'= . 0 - incident. elect.ric field vect.or iR parallel t.o t.he plane 

of" incidence, i .e. t.he incident. 

horizont.aJy polal'ized <H
,..

>;

and :o:;cat.t.ered light. are 

r/>' :a rr/2 t.he incident. and scat.t.ered light. have vert..icaly 

polarizat.ion wit.h respect. t.o t.he plane incidence; 

Jn t.his ca..�e x8 and x
4> 

are expresed by;

-f"or Hh component. <(/>':- 0)

-f"or V v component. C(/>":. n/2)

2 

f-17) 1 
h 

q " + q0 

2. Experiment. 

(2) 

(3) 

The mea..�UJ"ement.s of' t.he int.en..�it.y of' t.he light. scat.t.ered by 

t.he mirror:;; were done by Brice - phot.omet.er., M - 2000 CUSA>. The 
phema of' t.he measurement...� is given on f'i« 2. The measurement.� 
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of' t.he int.ensit.y of' t.he Hr;ht. by 

t.he mirror are made by t.he same 

sen.�i't.ivit.y of" t.he phot.omet.er 

__ Io..;;..,--..----�=-,------ Qo wit.h monohromat.ic light. (Ai:::546 nm) 

J,'ir;. 2 

wit.h vert.icaJ and horizontal 

polarizat.ion ot' t.he lir;ht. wit.hin 

t.he anr;le o0 � & , 85° The loga­

ri t.m of' int.emdt.y of' t.he polarized 

Ur;ht., 18 II and 18 V , obt.ained 
' h ' V 

f'rom t.he measlll'ement.s are relat.ed 

0 - mirror; 10 •• int.en.�it.y 

ot' t.he incident. light.; N -

normal of' mirror; & 0 - i nci­

dent. angle; ·& - scat.t.e�inr; 

.=1nr;le. 

t.o t.he opt.ical and surCace 

paramet.ers of' t.he mirrors by t.he 

f'ollowinr; relat.io118:/4/ 
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,.. � :;;:; log---cos& coR & l t-e I g ( llc -ac I> 
X.. 0 I '+ 1 2 
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where �& and x
f/> 

are r;iven by t.he (2) and (3).

The tnt.en..�it.y of' t.he lir;ht. scat.t.ered by mirrors 

r.aJr.ulat.ed for silver layer of' n :;;;: 0.2 and ' x  m 3.4. 

(4) 

(5) 

was 

JL l:i; t.aken int.o acoWlt. t.he sUJ'f'ace microrou«lmess of' 

mh·f'OJ•:Jlii 1-..v... 4 dU"f'erent. corelat.ion lenght. <t1a? t.o which belong 

4 ,tt ffp1•.-nt. f'quare root.s ot" t.he averar;e value of" t.he microrou«h-

11,ar:,zq C61l l,  Fnr �ur.h surf'ace t.he spect.raJ densit.y f'wict.ion of' 
mtnl'oro11cht1rP8P11 URe>d ln t.heoret.ical calculat.ions is given by 

g( I '  - i I >  • nf 62 
6

2 exp(- fit - l 12e! /4) + 
0 t S  SS O SS 

• 1./ � �,q,(- I i - it 12� /4) + 62 e! exp(- I� - t 1 7.f52 /4) + 
1 31  1• 0 t z  t3 13 0 S9 

+ 6'1 er' exp{- lit - i l2tr' /4))
... ... 0 ... 

(6) 
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The :silver mirrors are obt.mned by hE'micaJ deposit.ion t.o 

clean glass plat.es. The t,.r eat.mcnt. "£or r;iven t.ime int.erval in t.he 

at.mosphere of' 02 ,co,. and S02 v,as done in exicat.ors.

3. Resul't.s and djsct�:don 

The fir�t. mea.o;;;;urement. were made immediat.ely af"t.er

preparat.ion, and t.he ot.her� aft.er given t.ime int.erval durinr; 

t.heir t.1•eat.ment.. 

The following f'ir;urE�R are Rhow t.he obt.ained experiment.al 

result.s and opt.imal t.heoret.ical cu1've� of t.lae first. and fourt.h

mea::;urement. t'or some of" t.he i nvest.ir;at.ed mir1•orr-;;. 
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1-'ig. 3. Mir1•or in 5% 

at.mo::;phr.re of co and z 
100% hwnJdt t.y. 

(c, r, c, o) - expe1•iment.al 

curve of fir�t. mea8w·e-

ment. on 12.05.1987: 

(-- .) - opt.imal t.laeore-

t.icaJ curve fol': 6 = 1 nm u 
6 i=. 100 run; 6 ;a 0.2 nm; u ,z  
(5 :I 100 nm; 6 a 0.5 nm;

12 13 
I!> g 1000 nm; 6 C: 1.8 nm; 13 •• 
(5 m 6000 nm . •• 

f'lg. ... 

at.mosphere 

Mirror in 5% 

of' CO z and 

100% hwnJdtt.y. 

Co o u o) - e�eriment.al 

curve of' f'ourt.h measure-: 

ment. on 23.11 .1987: 

<---> - opt.imal t.heore-

t.icaJ cUJ"ve Cor: 6 = 1 nm 

6 a 
J1  

6 -t2 
6 a; 

13 

5 -
1, 

100 nm; 612 m• 0.2 nm;

100 nm; 613'-' 0.7 nm;

1000 nm; 6i.• 2 nm;
5SOO nm. 
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1-'ig. 5. Mi rror in 5% 

at.mo�phere ot� co and 
2 

100% humidity. 

fo u (.• c, ) - expe1·iment.aJ 

C:Ul'VP of first. mea:o;u:re-

ment. on 10.06.1987: 

(--} - opt..imal t.heore-

t.ical curve for:6 ;:;;0.6 nm
.u. 

5 ; 100 nm; 6 1:.1 0.8 nm; 
12 

6 :::: 500 run. 6
13

;;: 0.3 nm;
12 

6 = 1000 nm; 6 m 2.7 nm; 
J 3  14 

6 = 6000 nm. 
1 4  

Pig. 6. Mirror in 5% 

at.mosphe1•e of co and 
7. 

100% humi dtt.y.

(o 0 C.• o} - P.Xperiment.al 

curve of' fourt.h measure-

ment. on 28.11.1987: 

(--) - opt..imaJ t.heore-

t..icaJ curve f'or:6 :0.6 nm 

6 = u 100 nm; 6
,z

a 0.4 nm;

6 = 
12 

500 nm; 613m 0.5 nm; 

5 :;; .1000 nm; 6 = 3.4 run; 
1:t t.4 

6 ::; sooo nm•• 

Pig. 7. Mirror in 0.5% 

at.mosphere of' so and 2 
100% humidi t.y. 

(o 0 0 o) - experiment.al 

curve of' first. measure-

mcmt. on 9.06.1987: 

(--) - opt..imaJ t.heore-

t..ical 

6 C 
1 1  

6 c;: 
J.2 

t5 ;:; 
13 

5 ::;;; 
i.4 

cw•ve f'or:6 :;;Q.3 nm 
1 .t  

100 nm; 6 
,2 = 0.2 

SOO nm; 6H1m 0.4 

nm; 
nm; 

1800 nm; 614
m S nm; 

6000 nm. 
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60 tiO f'i�. 8. Mirl'or in 0.5% 
at.mosphere of 

100% hwnidj t.y. 

{o o ,., • ,,) - eA1>criment.al 

curve of f ourt.h measurP­

ment. 9n 24.11.1987: 

, <- - · )  - opt.imal t.heorP.­

t.ical cu1•ve f"nr:6 ::::0.65 nm 

t5u.=- 100 nm; 6J2m 0.65 nm; 

(Su.a 500 run; 613= 1 nm; 

tS • 1400 nm; 6 m :3 nm; 
J3 • •  

6 ::a 5500 nm.'' 

The degradation processes of mirrors depend on t.he manner 
of' preparat.ion, and also on prot.ect.ion. They are t.he most. 

intensive in t.he At.mosphere wit.h SO� and 100% hwnidit.y. 
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