T 'd — uaioreuosay ayosndo

JanOUUBH JelISIanIuN

yoaidsod selyne\

uaJloleuosay ayosndo



Z 'd — uaioreuosay ayosndo

Juswiiadxy g

U3PO|A SjeuIpnIbuo v
USPOIN 3esIansuel] ‘S
uslialsiel|iqels ‘¢

usbejpunio © '

lleyul



¢ “d — uaioreuosay ayosndo yoaidsod selynei ‘€002 S0'ET

¢Ty USJBHAIS 9y

ez :|abalds Jap lassawiyaing

¢TIy :[1abaids Jap ualpeisbunwiwinsy
7 :Sloyeuosay sap abueT

:uabunuydiazag
S10]eUO0SaY Sauld neqinepunto :T Bunpjiqqy
(3syanioyouosay)
(abup)iojouosay) asyay ayasndo
L
—

/ UDISSIWSUDI|

pun 4 pousb
-SuoIXajjay yw
3an)})abaids

USJ101eu0Say UOA neqny



¥ 'd — ualoreuosay ayosndo yoaldsod selyne ‘€002 'SO'€T

T = Y :|9|eredueld

d>7:" =% T =Ty ydssueydsiway

17=T = ¢ = 'Y :(‘WAs) yosiiuazuoy

7 =Y = Ty ((WAs) [exojuoy
ualpeljabalds nz abueji01eUOS3Y UOA SIU)RUIBdA\

ual01eu0Say UOA uadAl auapalyosiap g bunp|iqgqy

yosireydsiway (2) yostiuazuoy (q) |exojuoy (e)

uadAliojeuosay



G 'd — ualoreuosay ayasndo yoaldsod selynei ‘€002'S0°ET

Bunnansiyol

winipaN wap ul uondiosqy
uayor zuals) uap ue bunbnag
ujebalds uap ue uolssiwsuel|

yo4np 31SN|ISA

1012U0SaY WI 31SN|IaA



9 'd — uaioreuosay ayosndo

Juswiiadxy g
USpOoIN areuipnibuo ‘¢
USPOIN 3esIansuel] ‘S
ususunsiel|iqels e ‘g

uabe|punio ‘T

lleyul



/ "d — uaioreuosay ayosndo yoaldsod selyne ‘€002 'SO'€T

aisnjiansbunbnag ayaljziesnz iage
(19Bards apjapad :awyeuuy) 9)SNIBAUB|IYRIS auldy MndO-usayens

‘1y2d1u ujsbalds uap ue uauoIxa 8y ua|aIA Bigalag yoeu
yone J0]euosay uap I1SSellaA [yensiyal Jojeixered :jigelrs yosndo

lqe1s yosndo



/ "d — uaioreuosay ayosndo yoaldsod selyne ‘€002 'SO'€T

(1aponwag uon aidoysoayadsiase] ul 'g 'z yndognes tagn bunuajiaH)

MNdO-us|yens Jap s|pniw usuausiel|iqels Jap bunusjiaH e

aisnjiansbunbnag ayaljziesnz iage
(19Bards apjapad :awyeuuy) 9)SNIBAUB|IYRIS auldy MndO-usayens

‘1y2d1u ujsbalds uap ue uauoIxa 8y ua|aIA Bigalag yoeu
yone J0]euosay uap I1SSellaA [yensiyal Jojeixered :jigelrs yosndo

lqe1s yosndo



8 'd — uaioreuosay ayasndo yoaldsod selyne ‘€002 'SO'€T

|yens Jajeixered € bunp|iqqy

Z asydy ayodsndo 'z

>

o

S

e 0

Y= (4)upyoio = Ho 3

IYDJISIYDI]
Z), 1
= A vo = ANVL

()1  (2)1
_ .

_ SN ENETIEINIS

od (udpiyss ( )uel =44 bunbiels :BunisyeN sjeixeled

Mndous|yens



yoaldsod selyne ‘c00z°'S0°sT

6 'd — uaioreuosay ayosndo

z asydy aydsndo 'z | T .h._n _\/_ u _\/_ — N.h

o T

Y= (4)ubpo =Ho

1 pupisqy

aluawa|3 ayoasndo aiayaw yaunp buniaiqsny

YD AISIYI
IIN =¢1
:ug||L1sIep

IN USZLITBIA\ 8[eUOISUSWIPIBMZ Y2Inp YdIS uasse| ajuawalg uayosndo

aluawa|3 ayosndo Mndousiyens



yoaldsod selyne ‘c00z°'S0°sT

6 'd — uaioreuosay ayosndo

EIIENETE

ayosido sjuajeAinbe puis asui] auunp pun [abaids Jayosueyds  (

T =1 T =1 T O
o 1V b 17 9 1V
_m@mm_m Ecom:mcqm %mc_._ mcc:m mca_mﬁméq mtﬂﬁmmmcs
. N InJ 9j81dsiag

z asydy aydsndo 'z | T .h._n _\/_ u _\/_ — N.h

- T

Y= (4)ubpo =Ho

1 pupisqy

aluawa|3 ayoasndo aiayaw yaunp buniaiqsny

YD AISIYI
IIN =¢1
:ug||L1sIep

IN USZLITBIA\ 8[eUOISUSWIPIBMZ Y2Inp YdIS uasse| ajuawalg uayosndo

aluawa|3 ayosndo Mndousiyens



0T 'd — uaioreuosay ayosndo yoaldsod selyne ‘€002 'SO'€T

[asulgreH] [wney J1siay] [asu] [wney Jaiayy] [asulgieH]

LTt T 0 T HUT T O T Moo
y| = <]

0 ! 11T O ! 1 1T O 1
# 11 # 11 # 11 # 11 # 11

:uuep 1S1 uonewlojsuel] aywesab aiqg Jep uasul Jagn uasalp ua||els
pun Jojeuosay wi ,dLl-punos” usbipuels||oA usuld usydenad JIpn

uaLLlSIRIIgeIS (BunlisjleH



TT d — uaioleuosay ayoasndo yoaldsod selyne ‘€002 'SO'€T

T >dDh>0

wnuausIeNlioels  (
lojeuosay wi yoou 169l

VIgIN = Y
jnejyainpjyens ual-u

:Bunbuipag
- (T @%e) 1=(1 @MW)z . L
1%¢ (T ®Wz)
# "
_u—N _W_
— = — — _@
: 1 - 1

:¢0 pun 10 Ja1owelredioreuosay

uaLLlSIRIIgeIS (BunlisjleH



Z1 d — usiojeuosay ayosndo yoaldsod selynei ‘€002'S0°ET

wwelbelpsiel|iqels



eT 'd — usloyeuosay ayosndo yoaidsod selynen ‘€00z'S0°ET

UaJ01eu0Say 3jIgelIsul pun 3jIgels :ajaldsiag



¥#T 'd — uaioreuosay ayosndo

Juswiiadxy g

USpOoIN areuipnibuo ‘¢
USPO|N 3JesSIansuel] B '€
ustsisiel|igels ¢

uabe|punio ‘T

lleyul



g1 d — uaioreuosay ayasndo yoaldsod selynei ‘€002'S0°ET

‘BuNIY21IUBSYIY Ul Bun(ialiaAsielISuUaIu| :USpo|N Sjeulpnibuol

SJlojeuosay
Sap asydy 1Nz 1YydaIquas Bun|is1iaASILlSUIU| (UBPOIA B[esIaAsuel)

USPOIA

USPOIN 3[eslansuel|



g1 d — uaioreuosay ayasndo yoaldsod selynei ‘€002'S0°ET

‘(uoIxe ay 19q yais uaiznpoidal pjag)

"IY2IU Si01euosay Ssap niuyasiand wap Jagqn bunjislianp|aH

ayaljwnes aip Yyalis 1spue uoixa ay Iag : bunjiarianpl|e4 areuonels
Bun|ia1iaAp|a4 aJeuolelsS : UspPo|A UOA Bunpjigsny inz

"Us||I9/\\ Uspuajneyoninz pun
-uly Jajre buniabeliagn auls yainp Joreuosay wi bunjisusaple-

U3PO|N 3|esiansuel] in) bunbulpag

‘BuNIY21IUBSYIY Ul Bun(ialiaAsielISuUaIu| :USpo|N Sjeulpnibuol

SJlojeuosay
Sap asydy 1Nz 1YydaIquas Bun|is1iaASILlSUIU| (UBPOIA B[esIaAsuel)

USPOIA

USPOIN 3[eslansuel|



9T "d — uaioleuosay ayasndo yoaldsod selyne ‘€002 'SO'€T

USPOIN SShe9-aliWIaH B (ebaids abppaioal) UJeuIpIo0d aydsISaley
UBPOIN Ssneo-auanbe e (ebaids sbiulgisien) uayeulplooNIapullAZ
U3LBWWAS

Bunyoia|bzjoywisH 0=—)IZ
(A + 2X = 9o Nw)

:buniayepN
Jajeixered ul Bunyals|bzyjoywaH Jap Bunsgo puls uspowsines) aig

uspouwsjnes)



LT "d — ualoreuosay ayosndo yoaidsod selynein ‘€00z'So'ST

Bunyary A pun X ul ua||o1S|INN J9p |yezZuy : W ‘U Jayswered
"8WOUA|0d ayosanuwaH YH ‘WH

m , @m w
(z2Ax) 4 O z@m 9 H H="YV
N>+Nx >W Xm
| d i d

USPOI\ SSheo-a)iwliaH Jap Bunjialianp|e4

UBPOIN SSheo-ajllliaH :Uspo|N 913UoH



LT d — udioreuosay 8yosndo yoaidsod selyneiN ‘€002 S0"ET

[(()

apowgjnes sje yane uew 1auydiazaq %3 | spowpunis alg

Z)) 1 dxa ANV%v__ dxoa 2)m dxoa Z)m = (J1)n
20 . % Om
H "
apowpunio

Bunyary A pun X ul ua||o1S|INN J9p |yezZuy : W ‘U Jayswered
"8WOUA|0d ayosanuwaH YH ‘WH

m , @m w
(z2Ax) 4 O z@m 9 H H="YV
N>+Nx >W Xm
| d i d

USPOI\ SSheo-a)iwliaH Jap Bunjialianp|e4

UBPOIN SSheo-ajllliaH :Uspo|N 913UoH



81 d — usiojeuosay ayosndo yoaldsod selynei ‘€002'S0°ET

UWNT ] UBpoIN Ssne-alwaH 7 Bunpjigay

USPOIN SSheo-a)llIaH



6T 'd — uaiojeuosay ayoasndo yoaldsod selyne ‘€002 'SO'€T

bding1 uspon ssnes-asenbeT :g Bunpjigqy

2T (1) 20 (d) 0T (p)

1T (9) 10 () 00 (e)

UBPOIN\ SShe9-asanbe



0z 'd — uaioreuosay ayasndo

UapoN aeulpnibuo] e

lleyul

Jjuswiiadxy -
UBPO|N B|eslansuel] -
usLialSIel|IgelS

uabe|punio -



T¢ 'd — uaioleuosay ayosndo yoaldsod selyne ‘€002 'SO'€T

buwag | :BunuydIazaquapon
(b) sioreuosay sap abue
(u ‘W) apo Joresitansuel
uoA Bibueyge
buw  yazuanbayualbig j J01RUOSDY WI US|ISAA SpUSYSIS

uUapo|N aeulpnibuo Jn) Bunbulpag

USPOIN deulpnibuo]



T¢ 'd — uaioleuosay ayosndo yoaldsod selyne ‘€002 'SO'€T

:obure|us||a/n
uaqgpey Jap b sayoejai sabijyezzueb uis 1sI siojeuosay sap T abue
(Idd) 1o1eUOSaYy Jo|9|etedue|d

buwAIg | :Bunuysiazagquapon

(b) sio1eUOSOY Sap abueT]

(U ‘W) apo\ Jajesiansuel)
uoA Bibueyge

buw  yazuanbayualbig j J01RUOSDY WI US|ISAA SpUSYSIS
uUapo|N aeulpnibuo Jn) Bunbulpag

USpo\ aeuIpnbuo



zz d — ualojeuosay ayasndo yoa1dsod selyneN ‘€002'S0'ET

Biiyezzueb : b [(B:6)4 (T+U+w)+Db] % — buw

‘19balds abigaljaq inj uszuanbaljzueuosay

uazuanbaljzueuosay



Z¢ 'd — uaioreuosay ayosndo yoaldsod selyne ‘€002 'SO'€T

10]eU0SaY UBYISIIUBZUOY usp Inj T
101eU0S3Y US[BM)OJUOY Usp Nl Z=T S BB g s00 — = (% :16) 4
lojeuosay uaja|eredueld uap inj 02 t

38
yoinp uaqgabab 1si (46 :16) 4 Jopfe4 18
Biiyezzueb : b [(B:6)4 (T+U+w)+Db] % — buw

‘19balds abigaljaq inj uszuanbaljzueuosay

C@NC@DU@&NC@COW@W_



Z¢ 'd — uaioreuosay ayosndo yoaldsod selyne ‘€002 'SO'€T

(T+U +Evm +b ¢ =]

101eUO0SaY U3a|eyoJuoy uap JInj pueisge|abaids

10]eU0SaY UBYISIIUBZUOY usp Inj T
101eU0S3Y US[BM)OJUOY Usp Nl Z=T S BB g s00 — = (% :16) 4
lojeuosay uaja|eredueld uap inj 02 t

38
yoinp uaqgabab 1si (46 :16) 4 Jopfe4 18
Biiyezzueb : b [(B:6)4 (T+U+w)+Db] % — buw

‘19balds abigaljaq inj uszuanbaljzueuosay

C@NC@DU@&NC@COW@W_



£z 'd — ualoreuosay ayosndo yoaldsod selyne ‘c00z°'S0°sT

loleuosay Use)ojuoy sap uszuanbaijzueuosay :9 Bunp|igqy

_M|N = (1 =(@0O )):uspo sreuipnubuoj in} pun

Py =  (T=(u+w )):1esaipi1benaq uspo aesitansuell an4

J
"UBPOIN 1I8MZ

usayadsIMz puelsgezuanbai4 uap 1auydldzag  :yadlalagelpads iaiai4

(lexiojuoy) (4S4) yolaiaqespiads Jaiaid



¥Z 'd — uaioreuosay ayosndo yoaldsod selyne ‘€002 'SO'€T

‘d TBlNAIDS 8y Jsp
a1 _
q4,

yainp uaqgabab i1s1 {4 assaulq alg

-

-

:UOA 3)1a1gS1IaMq|eH auld Ja)awolajialu| 104ad-Aige4 wnz Bojeue yois
191018 0s ‘|aba1ds Jsp uoissiwsueil 3P YaInp 31snlIsA alp usbaimiag

(W) =@ ) = (P )4
1SI usyunsabge a[gH aIp jne Jelsualu| alp alp
N} ‘uazusanbai4 19p ¢ T = ZualaljipzusanbaliH :a1191gsuBMgeH

preyads Bigalaq ydlu aluluuayzueuosay ( Joyeuosay wi a1snjiap

aluljuuayzueuosay



Gz 'd — ualoreuosay ayosndo

lleyul

Juswiadx3 e
Uapo\ aeulpnibuo -
UBPON dJestansuel] -

usLa)SIRN|IgRIS

uabe|punio -

— N ™ < 0



9z 'd — uaioreuosay ayosndo yosidsod selyneiN ‘€002'S0°'€T

uabuebua|yens Hw suawadx3y sap neqjny



/2 "d — ualoreuosay ayosndo

yoaldsod selyne ‘c00z°'S0°sT

wwg, >7
WWwG/) = ¥ UOA snipeisbunwiwiniy auls 1ey |abalds Jasun
34>7 (

0 <d=1 T=%"
0 < D6 Iny 1gers

4=1 T1T=9D

IT=1=1 1=

T = Y :9ne|d 9|9|etsedue|d :UaSSIM JIN

SJ10]eU0SaY uayadsureydsiway sap abue usfewixen



gz "d — ualoreuosay ayosndo

yoaldsod selyne ‘c00z°'S0°sT

:9)181qS1IamgeH

96¢ g1 =
d
d 9ssaul4

686-0 86-0 6660 9 =<yt 9 = d

TRHAIDD 2)WESI9)

‘yolalaqgeipads Jalai4
86-0=°Y 666-0="Y :usielAS aY

a11algs1amgleH Jap Bunuyosaiag



62 "d — ualoreuosay ayosndo

;, uabelq
Juswiiadx3

USPOIN aeuipmibuoT]
UBPOIN 3|eslansuel|
usLIslSIRI[IgeIS

uabe|punio

lleyul

— N M < . ©



0¢ ‘d — uaioreuosay ayasndo

bueyuy



T€ d — uaioleuosay ayoasndo yoaldsod selyne ‘€002 'SO'€T

4=1 T=0
r19laweledloleuosay

uJa1ewreredsiel|igqels uaiyl Jw ualoyeuosay T 9jjlageL

T+=b =0 IT=9=104 uaga
T =B =0 Tg=T=9%4 =9 YISIBWWAS YdSIIJUdZU0

0=% =10 7T =%4 =TY YISLIISWUWAS [e)0juo

H =70 ¢y =Ty YOSISWWAS

T=b 6 T =4 + 1Y YISI1uazuoy
BBz =% +T6 12 =°%4 +'Y [e)0Ju0y
lalaweled ualpelabaids dAlIo1eUOSaYy

9||ege] :9laldsiag



Z€ "d — ualoreuosay ayosndo yoaldsod selyne ‘c00z°'S0°sT

uspua|qya0T UoA Bunupiouy sjusfeainby 2 Bunp|igqy

uapua|qyd0 UOA Bunupiouy
aluajeAlnbe aula Yyainp ujabalds 1amz I 101eu0Say 9719S.13

INPINASUBPOIN J18p Bunuyosaiag



e¢ ‘d — ualoreuosay ayosndo yoaldsod selyne ‘c00z°'S0°sT

apua|g ual-u Jap BunjialiaAsIglISUSIU| JWWINSag apuajg ual-(T  Uu)

usapua|qya0 yainp Bunpislianp|e- Jap Bunispuelsp :g Bunp|igqy

apua|g apal yoinp Buebyaing wisaq yais uspue bun|ialiansivlisSualu|

INPINASUBPOIN J18p Bunuyosaiag



¥€ 'd — uaioreuosay ayosndo yoaldsod selyne ‘€002 'SO'€T

%
ml

C  _ (U
- _ = (AX)Yy

APXP(#S0D + T)yy 3= (AX)T UV

/7
:[elbalu|
ayos|ausald sep Jagn Anesall (A :x)Yy Bunjiaueapja4 suyoalag

(1916ue Bunbnag Jap 1SNjIoASIRIISUBIU| UBP N._U._ 19 OM)

(AX)T Yy = (AX)Vy

ua)ab ssnw Bunjislianp|a4 aleuonels aulg

INPINASUBPOIN J18p Bunuyosaiag



¥€ 'd — uaioreuosay ayosndo yoaldsod selyne ‘€002 'SO'€T

Uapo gneo-auanbe] mzq gneo-ajwiaH (

(7 = ¢4 = T¥ :101euO0SDYy US|Ee)0JUOy USp IN} INU)
uabunso

%
ml

= = (AX)'y

(KX Uy

Z
APXP(#S09 + Ty, —

/7
:[elbalu|
ayos|ausald sep Jagn Anesall (A :x)Yy Bunjiaueapja4 suyoalag

(1916ue Bunbnag Jap 1SNjIoASIRIISUBIU| UBP N._U._ 19 OM)

(AX)T Yy = (AX)Vy

ua)ab ssnw Bunjislianp|a4 aleuonels aulg

INPINASUBPOIN J18p Bunuyosaiag



Ge 'd — ualoreuosay ayosndo yoaldsod selynen ‘€00zZ'S0°ST

0O M= =0z=0m [DYUIAN Zuabuanig
0zz =qQ auoz ybiojhey
(2=z), uer= ,  aseyd Anoo
(2=92)+T =(2)4  snipessbunwiwny
M (Z=2)+T M =(2),m  (srem weaq) direyyens

0z z=Db Jo1owered|yens

apouwsjnes) 1ap Jarawered



o¢ "d — uaioleuosay ayoasndo yoaldsod selyne ‘€002 'SO'€T

"U 9pJlam 18118gabuls S101eu0SaYy USBYOJUOy SBp usayde usaseyd
aIp Ul uuey ujebalds uayosureyds 1w Joreuosay Japal (iaqe

J01eUOSaY 19|e)0Ju0oy INu :Jaysiq

Ualoyeuosay ajus|eninby



L€ d — uaiojeuosay ayosndo yoaldsod selyne ‘€002 'SO'€T

Jus[eAlinbe uew Juuau Ualojeuosay ayd|os

YoIu BunjialiaApla4 alp YaIs uspue uueq "uagey uaipeisbunwiwiniy
uaq|asalp ¢z = z pun Tz = z 1aq uassnw |abaids a1q e

Ualoyeuosay ajus|eninby



8¢ "d — uaioleuosay ayosndo yoaldsod selyne ‘€002 'SO'€T

(uszuanbaljzueuosay)

(T+u+w)é +b & = bu

1) 9

MLIHU usivm + (D + )

‘uswiwesnz 0 = U + W
pun 9 + T =Db 1w uspoy uspeuipnIBUO| UBP W ud|[e} asalq

e+m+au@N+dm+a
1 1

Pz=uU+uw

pun T = Db 1w uspo|N usjesIaAsUeRl] aIp nzep JIM uaiyoenag

"PUIS |I0BIS Zuanbaljzueuosay Jaydia|b 18 USPOIA BUSP3IYISIDA

sep ‘1919y seq ‘Bunypelusuapoly auld 1ey J0Jeu0Say a[exojuoy 1ag

(fexojuoy) bunyielueuspoln



6€ d — uaioleuosay ayoasndo yoaldsod selyne ‘€002 'SO'€T

ualoleuosay Jajeyojuoy nzayeu wnipads 6 bunpjiqgy

‘(qe z=T uon 1ya1om (6 :T6) 4 Jopfed J1aq)
‘uaqoyabjne Jspaim Bunyreluauapoly asalp piim os ‘ge |abaidg
19p ¥ snipeisbunwiwiniy) WoA semia T puelisqgeabalds Jap 1YydIapn

(rexojuoy) Bunyrelueuspoln Jap bungayiny



	Inhalt
	Aufbau von Resonatoren
	Resonatortypen
	Verluste im Resonator
	Inhalt
	Optisch Stabil
	Optisch Stabil

	Strahlenoptik
	Strahlenoptik: Optische Elemente
	Strahlenoptik: Optische Elemente


