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EAAHNIKO ANOIKTO IHANEHIXTHMIO

®YE 34 2010-11
ENAEIKTIKEX AYXEIX 3" EPTAXIAX
IpoBeopio mtapadoong 8/2/11

Aoknon 1
A) T'w 115 aktiveg mov mepvave KatevBeiav péca amd to eakd

F‘\&/
To €ldwAo etvor TPAYUATIKO Kol OVEGTPAUUEVO.

[No 116 axtiveg mov avakidviol TpdTa 6T0 KdTomTpo, synpatiletal Eva
AVESTPOUUEVO EI0MAO GTO KEVIPO KOUTLAOTNTOG TOV KOTOTTPOL TO OTOI0 ATOTEAEL TO

OVTIKEILEVO Y10l TOV PAKO
A
F
F J/

To telkd €idmwro mov PAErovpe pésa omd to Paxod eival TpaypaTikd Kot 0poo.

A

B) Xmv npodn nepintwon
1 1 1 1 1 1

- —_——=
p q f 850cm g 32.0cm

> devtepm oynuatifetal TpdTo T0 EI0mMA0 6TOV KOOPETTN G€ AmdGTACT TOL diveTO

, 1 1 1 1 1 1

and ———=—= +==
p g f 20.0cm q 10.0cm

KaOpEMTN OV TailEL TO POAO OVTIKELEVOL Y10 TOV PaKO givar otnv idta BEom pe To
apyko avtikeipevo aAld aveotpoppévo. Katd cvuvéneia n 06om tov TeAKoD 10MA0V
etvar id1o OTwg KoL 6TV TPAOTY TEPIMTOON.
To npdto €idwro £xovpe M =—q/ p =51.3/85= 0.60 enopévac eivor 0.60 Tov
apykov peyébovg. To devTePO €10AO €xel TO 1010 pEyeBog adAd ivar avesTpoppévo.

= q=-51.3cm, ota de&1d ToV PaKoD

= =20.0cm, ko épa to €ldwAo amd Tov

Aoknon 2
Mmnopovpe vo Be@p|GOVLE TNV EMPAVELL TOV VEPOD MG GPALPIKT) O100AACTIKY L
R = coxon emopévmg

. n,_.
M+ﬂ=0:>q:—imz—3.00m
q 3m 1.33
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KOl GUVETMG TO €id®A0 PpiokeTol 6T HEPLE TOV AVTIKEUEVOD (GTO veEPD) Ko 3m
KAT® amd TV emeaveld Tov. Emopévmg 1o wapt Bpicketon o€ amdotacn S=5m amod
tov paxo. To gldwAro Bpioketor and v e&icmon

I 1 1

s s f
ue f =30m. Bpiokovue s'=—6m, onladn to €ldwAo TOVL WYoplov PpickeTon 6TO
onpeio mov glvar TPAYHOTIKE TO Yapt, ONAad 4 péETpa KAT® Omd TNV EMPAVELD TNG
0aAlacoag.

Aoxknon 3

A)’Eoto N, 008 g 0AkodAng kot N tov muptrvorov. Exovue oe avoloyia pe t1g
(21.27-30) twv AXOveo-Divy

nsint=nsinr

nsini =nsinr’

r+r=A

o=i+i"-A

‘Exovpe r:sin‘l[ﬂsini] kot N, sin(5—i+A)=nsin(A-r) ondte
n

Sin(5—i + A) = ﬂsin(A—sin‘l [ﬁsin ID OTOTE TEMKA
n1 n

{30

(i)C-Fraunhofer: n=1.622, n, =1.361 dpa
r=24.8058", i'=5—i+A=30.4856°, &, =10.4856°
(if)F-Fraunhofer: n=1.639, n, =1.367 dapa
r=24.6468", i'=0—i+ A=30.8905", &. =10.8905°
Telkd O — O =0.4049°.

B)An6 tov t0mo tov Cauchy yia tov muprrdairo Exovpe

c:A+E Ne =A+—-.
A

5:i—A+sin1{

=l

n

Oétovtag n. =1.622, A. =656.3 nm, n. =1.639, A. =486.2 nm Bpickovpue 0Tt
A=160132  B=8906.83nm*
Apa yio A =563.2 nm naipvovpe

n, = A+ o 16294
A

INa v aAkooAn avtikadiotovpe tig Twég Ne =1.361, A. =656.3 nm, n. =1.367,
A- =486.2 nm maipvoope

A=1.3537 B =3143.59nm?

Apa yio A =563.2nm maipvoope

n, = A+D —13636.
A

7 =



AVTIKOOIGTOVTOG TIC TIES Y10 TOVG 00 OTIG EIGMGELS TOV VTOEPOTHUATOC (o)
Bpickovpe
r=24.7359°, i"'=0-i+A=30.6627°, 5, =10.6627°

Aoxknon 4

Embovpue 1o mpdPAnpa pe dvo tpodmoug:

Me tic ovufdoeic twv Alonso-Finn:

A)

1) Aplotepn| emeavela.

2V mopeia g déoung Tov ZyNuatoc, To onpeio R kettor vynAdtepa tov L, dpa to
eldmAo X amd v aploTePT| ETPAVELD KEITOL APLoTEPATEPO TOV A KO Elval
QOVTOOTIKO EMEON oynuotileton amd v (apLoTEPN) TPOEKTOCT) TOV TUNUOTOS TG
npaypotikng 0éopung LR. T'a v mpoonintovoa déoun (AL) 1o A eivar mparypotikd
Kot 1 emeaveln Kupt. Eoto X n andéctaon tov X.

E\éyyoopue tov Iivaxa 21.2:

r Kvpti =1, <0 = ro=—|r|
P Ipaypat. =>p>0 = p=+ |a|
Q ®avraot. = >0 = q=+|x|
n, 1
n, n

O 1Omog 21.10 yiveTou:
n n n-n 1 n 1-n n 1 n-1

= ___:_:>_____’
poa vl X Rl
am’ OTOV EVPICKETAL TO X.

u) Ag&ld empdveta.

Topa n 6e&la empaveln 0éxetar v mpayuatikn oéoun LR mpogpyduevn and 10 X
(povopevikdg — oAl ToUTO €eivar adideopov). Apa 10 X eivor mpoypatikd
avtikeipevo yio v 0e€ld empavela, oe oamodctoon X+d and avtiv. To &idwio




oynuatiCetor and v mpaypotikn déoun RE, dpa sivor mpoaypatikd. Ko yuo v
npoonintovca décun (LR) n emodvela eivan koiln. 'Eotm ¢ n andotaom tov E.
EXéyyovpe tov ivaka 21.2:

e Koiln =r1,>0 = rR:+|rR|
P [Ipaypatr. = p>0 = p=+|X+d|
Q [Mpaypot. = <0 = :—|€|
n, n
n, 1

O 10mog 21.10 yiveTou:
nonmon-n oon 1 _n-1 1 n-1 o
poa v xxd el el IRl [x+d]

am’ OTOV EVPICKETAL TO €.

n
B) Ano 1o mopaderypa 21.5 n peyébovvon kabe empdvelog eivor M = g
n,p
Apa
1|x nil—|& gl X
ML:—u, MR=——( | |), = M:MLMRz—u—| |
n|al 1|x+d| la|[x+d|
Mo v d0B¢ica mopeia To TeEAKO €10AO ival avesTpapéEVo, OAAE Oyl TAVTOTE
LEYOADTEPO TOV OVTIKELLEVOV.

Me tic eviaieg ovufdoeic:
A) O 10106 Yo TG SOAAGTIKEG EMPAVELEG KO TPOCTTOOT OKTIVOV 0mtd N, TPOG

n, etvo:
My T (1)
P q R
Eexwdpe and v apotepn dabractikn empdavewn ,edm N, =1Ln, =n,p=a,R=r,

EMOUEVDG

a q T 1 a(n —1)—r,

2oppova pe 1o Zynpo 1o €ldwio oynuatiletor oty mAsvpd om’omov Eekivdve ot

n

axtiveg emopévog g < 0 (avtd onuaivel 6TL n dOidrtaln elvar t€towo wote a > 1 ) Ko

GUVETIMG Y10, TNV 0TOGTOCT X £XOVUE
anr,

=—- (2

r —a(n-1) @)
To €idwro avtd amotedel avtikeipevo yia ™ 0e€d empdvela, OTOL £Paprolovtog
med v (D pe n=n,n, =1, p=d+x,R=—r;

X=—

n 1 1_n / TR d+l‘

+
d+zx ¢ - d+z n—1 —nr,




Avtikabiotdvtag To X amd v (2) maipvovue
~ [@—n)ad +nr, |,
r(d-dn+nr)+a(n-1)[d(n—1)—n(r, +1r,)]

e=¢q'

ng

B)H peyébvvon and cparpikn dtablaotikn divetatl and tov tomo M = ———, otv
2
TEPIMTOON HOG

9 ngd _9q ¢ X s
M=MMm, -3 99 _ X -
“"® nad-q ad-gq a(d+x)(n-1)-nr,

nrr,
(n —1)[ad (n—-1)—(d+an)r, +(rL - an) rR} +1. 1,
Mmopeite va eniefarmdoete 01t 610 0pto d = 0maipvovpe T0 6OGTO TOTO Yo AETTO

q f (1 1)

b M=—== ¢ f=(n-1)| —+=—
QOKO ) f_aonou ( )er rR)

Aoxknon S

Ta 000 onuota To 0oio SLVVOVV SLUPOPETIKES AMOGTAGES GLUPAAOVY GTO onuEio
A. To dpeco onua dravidet

f, = BA = /12000 + (y - 8)’
omov Yy =BA 1o vyog mov PBpioketon 10 agpomidvo. To avaxkidpevo onuo dtaviet

BI'+T'A. T tov vtohoyiopd tov BIN+ "A poekteivoope v BI' n onoia tépvel v
npoéktacn ¢ Kepaiog oto E. KobBbg n yovia mpdontmong oty empdveln g
Bdrhaccog 1GovTaL ue ™ yovio avaKAoong, &xovpe

ATZ =BI'A= ATZ=7TE = AI' =TE = AI' +I'B=BE. EminAéov 10 onjua avtd
pEnEL vo. TpocOEcovpe pia dtopopd pdong 7 AOY® TS aVAKANGNG OTNV EMPAVELN

™m¢ Baddoong 1 omoia petappaldpevn o€ dSoPopd OPOLOL OVTICTOLKEL GE R Eyovpe

rouov



= AF+FB+%—BE+— 120002 +(8+y)’ +
Emopévac n dtapopd dpdpov givar
AT =1, — 1, = |[12000% + (y +8)° +§—\/120002 +(y-8) =

2 2 2 2
— 12000 \/1+M—\/1+M A 12000/ 14 Y +8) 1 (y-8) |42
12000 120007 | 2 2x120002  2x12000% | 2

_(y+8)~(y-8) A_ 32y i_y 4
~ 2x12000 2 2x12000 2 750 2
o6mov ypnoomomoaype v mpocéyyon Y £8[01 12000 (n omoia B mpémet va

. . . a
emPeParmbei amd o amotédecspa) Kot To avamtuyua Taylor | f1+ ax® ~1+ > X2,
ELdyiota éxovpe 6tav

Ar=(2n +1)£, n=012,...

Y A (2n +1) Ao e y = 750n

750 2 750
H eldyiot tyung tov dyovg yuoo N = 1, y=75m(n emoynn=0=y =020¢ev &ivar
amodekTn Kabmg toTE deV VILAPYEL avaKkAdpEVO onpa). H Abon emiPeParcdverl ko v

TPOGEYYLOT TOV P GLUOTOU|CULLE.

Aoknon 6

To niextpucd medio o1 katevOBvvon B etvar To dBpotopa TV TEdiWV amd KAbe
oywoun Eexwplotd. Xe oyéon He To medio amd TV TPOTH GYIoUN TO Tedio amd TV
devtepn €xel o emmAéov edon O svu) amo v Tpitn 5/29, on.

E(@)=E +E,+E, A+Ae’5+Ae (1)
e
o= 2md sin 2
A
H oA évraon oty yovia 0 givor
1(8)d E(8) = AZL3+2(0055+ 005%5+ COS%éjJ (3)

IMa 6=0 &yovue

1(0)oc9A4* =1, 4

And v éxppaon (3) Bpiokovpe ot To TP®TO Pacikd péyioto cupPaivel dtav Ola To
ocvvnuitova givat ico pe v povada to omoio copPaivel yio o=47, dni

2—;Tflsml9 =4r 5)

M



22

sing, =9, =—
d
B)
1
I(%) oc A%[3+2(cos27r + cos 3 +cos5)|= A° = 30
Aoxknon 7
A) And 11 oyéoelg

E, = —% E, sink, ysin(wt —k;x)
1

E, = E, cosk,y cos(at —k x)

E,=0
B, =0
B,=0

@
B, = Pl E, cosk,y cos(ewt —k;X)
1

. . , . 0 0
2T1g TaPaKATo GYEGELS Y PNOUOTOOVE TO cvpPfolond 0, = = 0, = 5
X
0, = 9 ,0, = ﬁ
oz ot
Noépog Gauss:

VE=0,E,+0,E, = —% E, sink, y(—k,) cos(at —k,x) + E,(—k,) sink,y cos(et — k,x) = O\

V-B=6,B,=0
Noépog Faraday:

VxE=2(0,E,-0,E,)= 2{E0k1 cosk,ysin(at —k,x) — (—%) E K, cosk,ysin(wt —klx)}

k2 +k? . L k? .
=7—+=E,cosk,ysin(at -k Xx) =2 PR E, cosk,ysin(at —k;X)
1
0)2 k2
e E, cosk,ysin(at -k X) = 2k— E, cosk,ysin(at -k x)
1 1
Omnov Bécape k =/ c. Zuykpivovtag Tig Topondvm GYEGELS TAIPVOLLLE TO VOO TOV
Faraday VxE =-0,B.

Nopog Ampere-Maxwell:

—-9,B=-20,B,=2

w
2

E,Sink,y cos(at —klx)} - y{kﬁ -
1

E, cosk,ysin(at — klx)}

=_ L

14,6,0,E = x{(—‘t—wj E, sink,y cos(at — klx)} —Ciz §{E;cosk,ysin(ot —kx)}

1
Xvuykpivovtog Taipvoope VxB= o600, E.
B) Xoppova pe 116 e€lowoeig (22-64) tov A-O



k
And ) oyéon k* =k’ +k> >k = M >1=v, >C. Avtd dev gival og avtipaon pe

1
NV €01KN Bempia TNG GYETIKOTNTOC, OPOV CNUATO LE TANPOQOpia dtadidovTal e TNV
TayvTNTO OpLddaG ToV Ot Ba deifovpe eivan pkpdTEPN TOL C.

2
k k
K? = k2 +k2 =2 = k2 +KkZ = 2k,dk, =2ﬂ2“’:d—“’=—1c2 =ﬁ9c=—lc:»vg =S¢
c C dk, o o K

k
l 4 r 7 r 4 4 4
M <l=v, <C 6mog avapipape tapardve. O Aoyog TV 300 TayvTeV givo

kC
Vo _ Ky i
—=——=—>1l=vVv >V
v,k 2 P~ Vg
g —tc M

k

Aoxknon 8
H évtaon 6ideton omd tov tomo 23.16 A-O

(] o]

=1 1)

L] (e

ko1 1 EMherym Tov 3% kupiov peyiotov ogeidetar otov 1% pndeviopd Tov dpov
neplOAAGEWS, TOL EMEPYETOL OTAV UNdeVIleTOn 0 aplOUNTAG TOL OpOV NG TEPIOAAGEMG

sin(”—bsinejzo = ﬂ—bsiné’n =nr=lr= sin¢9%:i
A A ’ b

Exei eivan to 3% k0p1o péyioto, dpoa ekel pndevileton yia 3" opd 0 Tapovopostic
TOV OPOL TNG GLUPOANG

sin(”—asine)zo — "sing =nz =37
A P

sing, =sing, = %:i: a=3b
: a b
AxpiBoc exel undeviCetar yio 12" popd ko 0 ap1duntig tov dpov ¢ cvuPforng:

[pdaypar,

sin(wsine)zo = %sinen =Ny
A A " (2)
sing, =sind, = N-3=n,=4-3=12

Mg undeviopd g Topay®@yov, To TOTIKA HEYIoTa ekoTéEPpmBeY TG BEoemc avTrg elval
adLVOTOV VO, VTOAOYIGO0VV aVOALTIKG EMOKPIBADC, EMEWON TPOKVTTEL UN aAyERPIKN
eElowon, Avvopevn poévov opluntikd, oAAG pE TOAD KOAN TPOGEYYISN OUTA
vroAoyiloviotl g HEGOL OPOL TV YEITOVIKMV TOVG TOTIKMV ELYICT®MV, ONANOT HETAED
tov 10-11 kot 13-14 undevicpdv tov aptBunti Tov 6pov TG GLUPOANG.

Apa vobétovtag TpoceyyIoTikd, oty €&, (2), 0Tl AT Ta HEYIOTA EMEPYOVTOL OTAV
ny =10.5=21/2 kon 13.5 = 27/2:



%sinen :nMn:Nﬂsbsian = ”—bsinen =nM—”, Ny =
A v v A * 3N 2

avtikabiotovpe oy (1), kot n oAkn| €viaon oto onueio avtd ivot

N R )

U el

H évtaon Ik tov xevipikov peyiotov Aappaveton omd v (1) oto 6pro 6—0:
O 6poc g TepOrdoeng Teivel oto (1)* g SinX/X.

O 6poc e oLPOATC Teivel 610 (N)* O¢ SINNX/SINX—NX/X—N.

Apa Ix = Iy (N)*

Enopévac

'_M_{Sin(%[ﬂz [sin(no)] _21(27)

"] [l

AvtikafiotdvTog Tic opiunTikég Tiég, To mocootd eivar 1/1000 g Kevrpikng
EVTOAOEMG, TPAKTIKMG EAAEITOV (PA. ZyMua).

N M I /\
15 H A A I\
i A N A N
| || | ||
| || | [
|| | [ [
|| | [ ||
| [ | | [
L ‘ “ | ‘ (. | |
N | N |
10 I\ “ \ [ [
Il [ [ | [
| | || [
Il [ [ [
| | | | “ | | (
L I | [ [
I | | ||
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I | | | [ | “
|| ‘ [ [
| | “‘ | | “ ‘\‘ |
AN | o
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Aoxknon 9
A) Zopeova pe 1o mapddetypo 22.3 tov Bipiiov twv Alonso-Finn ta eldyiota tng
avaxdloong ond Aentd GIAN divovTotl amd

2ancosg, =mA, m=12,...
Edm 6, = 0 kou emopévag
podan _1an L mo123,
m m
M
A=1474nm,737.nm,491.nm,...
B) Ta ehdyiota g diddoong divovtar amnd

2ancos 6, :@i, m=12,...

Emopévag
4an 2948

= = nmm=123,...
2Zm-1 2m-1

f
A =2948nm,982.7nm, 589.6nm, 421.1nm, 327.6nm, 268.nm,......
Amd avtd 6to 0paTd g etvan Ta 589.6NmM, 421.1nm ko avTd eivor Tov dev PAEREL O

QOLTNTNG.

Aoknon 10
A) H évtaon and ppaypa mtepibraong emTog divetal amd v EKEPaoT)

2| 2
sin(™sin ) || sinY™ sin 9)
2 A

I=1, )

" in 9 sin(™ sin 9)
) )

Avapeca o€ 000 d1O0Y KA TPOTEVOVTA HEYITTA LITAPYOLY N-2 devuTEPELOVTO
uéytota. Amo to oynuo mapatnpovpe 6Tt N-2=2, katd cvvénsio N=4.
To mpmdto eldyioTo amd Vv mepibroon cvpPaivel dtav 7sml9 =7m. Ano ta

dedopéva Bpiokovpe 61t sinG = (2cm)/(20m) =107, dnhady

g P _6x10°x10""m
sin 4 107

=0.6mm (2

To mpdto KHPLO PEYIGTO CLUPaivel OTaV 7s1n19 = 7. Epocov

sin@ = (0.4cm)/(20m) =0.2x 10~ Bpickovpe

d= ,ﬂ
sin 4

=3mm 3)

B) H dwakekoppévn ypappn| Toptotdvel ToV GUVTEAESTN TEPIOAAONG amd pia oyoun,
oA

10



KOl GUVETMG TOPIGTA TNV KOTAVOUN TNG £VTOONG TOV PMOTOS oL TEPOAdTAL 0o KAOe
pia oyoun. O devtepog mapayoviag oty e&icmon (1) dlvel v €viaomn and v
oo amd N oyIoHES 1) ommoio S1OUOPPDVETOL OO TNV SLOUKEKOWIE. V] KAUTOATY GTO
oynua, ONA omd TNV KOUmTOAN TepibAaonS LA OYIoUNG.

EPQTHXEIX

1)

A0t 0 axog avti va 6TIALEL PLGLOAOYIKA ETL TOV AUPPANGTPOELDOVS YITOVOS, GTOV
Hev HuomKO o@Boipd eotidlel péco, UTPOSTH OO TOV OUEIPANCTPOEDN YLITOVA,
OTOV 0€ VIEPUETPOTIKO £0TLALEL £E®, TIo® amd TOV ApPIPANGTPOEON (LITOVA.

Apa To YOoAd poomiog TPETEL VO 6TEIAOVY TO €id®A0 o Tiow, dnAadn va avoiEovv
v déoun (va amokAiver), EVO TNG VIEPUETPOTIOG TPEMEL VAL GTEIAOVY TO €0WAO TLO
umpootd, dniadn va KAeicovy v déoun (Vo GuYKAVEL).

N N/

»
\

D @

v

2)
Oewpoe KatoMTPKn eMPdveln oty 0€omn Tov TAAKIOIOL VAAOV; TO 1GOIVVOLO
ovoTNUO e OVO TNYEG Etvat TO akOAovBo:

NéTaopa

Znuetakh mmyn §

DaAVTACTIKG EBWAC GNUELAKNG TMYNAG

Epbdcov 0 kpoccdg oto onpeio O glval 6koTevOg 1 0€oUN TOL OVAKAATOL OO TNV
KOTOTTPIKY EMPAVELN VPICTOTOL OAAAYT] PACC KATH T AOY® OVAKAQONG.

11



3)

Ot e&omoerg (21.27-30) tov A-® yivovtan

nsini=nsinr

nsinr’'=n,sini’

r+r=A

i+i'—-0=A

Av il 1 napom oyxéon diver ril 1. Av All 1, r[J 1 t6te 1 tpitn oyéon divel
r'll 1. Av r'l] 1 tote n devtepn oyéon divel i'[] 1. Xpnoomoudvtag tn oyéon
sinx= X yw X[ 1 ot mopandve cyécel yivovtot

ni~nr

nr' = n,i’

r+r=A

i+i'-6=A

Amo6 dmov maipvovpe

5 (1—1j A+(1—ﬁji
n2 nZ

Av n =n, toten yovia J dev e&apthtar and v 1 (ot T4EN TPOGEYyLong TOL

PN OUYLOTOU|CALE).

4)

Ta @tepd TG TETAAOVSOC TEPLEYOVY OMEG TNG TAENG HEYEOOLE HepIKOY UM Kot
Aertovpyohv ¢ epdyna mepibBlaong oto opatd
eoc. o kabe pnrog kvpaTog TOPoLSIALovTal
LEYIOTO KOl EAGYIOTO GE OLPOPETIKEG YMVIES
Koty ot Kabmg aAldlovpe yovia BAémovpe
SLPOPETIKA YPDLLOLTOL.

5)
To 800 kdpota €yovv TV B cuyvdétnTa |
dwdidovtar oty 101 devbuvon (v omoia
SwAéym va glval o aEovag TV X), oAAG Exovv
SPOPETIKA TAATT, KoL PACELS

E, =Eysin(kx—at+g,), E, =E,sin(kx—at+g,)

H évtaon givor avaroyn g péomg TIEG Tov TETPAYDVOL ToL afpoicuaTog
— — \2 — — - =
| = a<(E1+ E,) >=a<E12>+a<E22>+2a<El-E2>

=1, +1,+2a(sin(kx—ot+g¢)sin(kx—at+p,))E,-Ey

=1, +1,+a(cos(p,—@,)—cos(2k X+, +p, - 20t )) Eyy- E,
=1, +1,+acos(¢p,—¢,) E, - Ey
=1,+1,+acos(¢, —,)E, E, cosd
omov @ M yovia avapeso oto 000 NAEKTPIKA TESIN KOt YPTCLLOTOUCULE TO YEYOVOS
on <COS(2k X+@ +¢,— 2a)t)> =0. A@o¥ pag diveton 6t I =1, +1,n mapandve
oX£0MN GLVETAYETOL Cos(go1 -, ) cos@ =0«kor emopévag eite ta medio givar kdbeta

gite £ovv S10Popda PACTC TOL 1GOVTOL LE TULOKEPOLN, TOAAATAGGO TOV 77/ 2.
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