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Far Field Characteristics of Some Laser Beam Modes and the Influence of

Spatial Partially Coherence
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Abstract In this paperE-the far field distributions of some modes distorted by misalignment of resonators are calculated and the

influence of complex spatial coherence on the distributions is discussed.

Key words far field distributionE-partially coherent beamsE~complex spatial coherence
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Fig.1 Far field diffraction of laser beam

1% 1 0DE= T2Yn1aEaEaNi” § uAcagAzE ) Taa%Y
AzETUAO»paERAR E Whk%AR K ~ Y uAvaAeT2 - jBO0Y3|

P pa” pAGR -u- 0212

£ PEO- [ B Qffmexf ikrEQs  £71EC
EvODE® T2, Of - UEn T2 P pale O pa0evapArasi£A s
TaygAz S pAAe»yT¢02E4 1227 Ey i+ r 017 60U%DAR S
A TTEEXE-0%YAOOAKIER

k- ERAETy _ y ED
rzz[uif" ofOE y - g }E"2£©

2 z
1<EE1£02
E xEy£0= %Mﬁ‘vﬁ'xﬁyﬁ@“
IAZ e
exp{ Lzlégx - x O£y - ylﬁg}/dmdm £73£0
2 xEpEQ= B xEpEC? £74£0
10007 0-CTEC»30A" uA02» - 1aE@£4UY EtpAGH - U
-02YECYUOEUALBD ¢ EOO+ TE%TAECTADTEY
lﬁxf*yf@: CﬁRzE@— Cﬁ-R1£©
E%OD R ER, -0+81202» - AUTA» - pA°EY%f Lok RECT2(02
o_Ey

10 R
o REO= [ sTs £76£0
0 r>R

Ei EGUAAU» - 02912 14 mmEHa» - 04412 16 mib EpvE
ETpA CO, 12%1 - CTEC»E&36uA» - AE0P+EQA, 67 6£63 30
T2 2 =10.6 pmEoU%Y1«EE 3E£0L " 4£E%0U0UYAEE»UEA
¢EUASOEGUAOY3 1aC,, - 02% TY%ERC TV 2 EUEY{ £
OPE+OEOUD30fC» UAESU+£RG - CTECH UAE« - " EAT2
%upA1a04°TE430" °uA1a04a00%a0p0» 6 T¢Dj AYDHCE
0aE+36A" uA02» - 1aEg»a+a3E°e  602» - £RUPAOT3{ -0

1. B
: A o
a8 &
e 4 o o
n n
I 3 =] (=}
e} o
4 o &
o u
L ] [+
L] (1]
s} o
o o
mw 5]
o a !
g % |
!
s, b
—10 —6 © &8 10 1 al
o
(1]
= = = T ; a0
=~ s =— il
= i {
a0 = ..-:";_I n

— 41 = 4]

%2 ~0-CTEC»36A" pA02» - 1aEapA0f3148C; - 02
£ o £ECNpT-FhAe 1%ES pEACTATY,

Fig.2 Far field intensity distribution of annular mode
output from unstable resonator

£ a£@wo-dimensional distributionf b£@hree-dimensional distribution
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Fig.3 Far field intensity distribution when the annular mode become a half-annulus

£” a£Glistribution on x- axisB bE£Clistribution on y- axisE® " c£@hree-dimensional far field intensity distribution
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Fig.4 Distortions of the annular modes and their far
field distributions
£” a£Guear field patterns of distorted annular modes output by misalignment
unstable resonatorf® bE£Qar field diffraction
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Fig.5 Far field intensity distribution of 01 * mode
£ a£Qwo-dimensional distributionf8” b£Qhree-dimensional distribution



3 AU

Y% 1hd2" UEEYa1aALELUAOT3 | 10D0°T ¢ 0%dTa, ETENAG T

223

»- AE,UA - ¢E¢1/2CO»OA if

1 AELTUT pAL 18Vt af+0DE+»1»AEA30AAEN0»DO
OAT03EALLRC 10 AEE30 AEPEERUACUADR - U - 024 EOO
0A,REL-A- CYOAE " Gauss-LaguerreERADTERA” +7EY
2) (%) e

W

E%0p C,,, T2 TEM,,, AEPAOH - UTUEYEn T2OUX@+EE4," T2
A-,cﬂaﬂal 1 El/zlﬂAI£U4£Y,ﬂ30AEO»E)©OaﬂO3ﬁEuI %X AL
00 AE£+0 AE£20 AEE30 AECT - CTEC»EA36A» - AEPAOT 3
-0 £

H«<EC™ OTaEyLIAERT  RpuAke1aYn1ak+£RUACEASD
HAAEEY2¢2» ECUYAEEBEC» T OTUPYOAEERUACEC  +1hxAL
>~ O»q" AREPA - CTa Epp%6PsE §00002903£pA | BEEHET
L +U8AUA; - 02Y300ENACE ¢ OEAAOR - U - 02Y¢ EOATAERA
i_I'E%UGE"{

N
U£r£©: AOZ énNEi‘n
n=0

087150 G2 e -
Weo

2N + 15@2]_
w2 i

£°N + 1E£¢7 ..
exp( =y £°0F0
Woo
EA0D A, T2OY3EEYEN T2UpYOAE  6EYES, T2 1 XA~ C
TATATTEREE VT2, 0E " 00x0
GV g 1£©>‘ - (m) £710£0
¢ VEC EOAOOTAUANYLEEY:xOA” YiEEA
. _ N +1
A T M
2 n+1
n = OEHEIEF-EA — 1 £°11£0
ENP= 2 12V £712£0
EUpAOT3 Of - U - 02 EORATAERA” +TERCEY
. wE 0EO . —
UL rEzEC= A, m@xpﬁﬁUkZ — OF EERYn

eXp{[2Rgﬁ £0 W§1 zfl> }
2 Oé,ﬁﬁi[ ok Elfgxgsu 2indf ZEBY

£713£0
EI/ZOD M}/\Eﬁr\E@N 'OiaTa
2
w§ 2E0= wg“o;sg/ |y | 4) £714£0
e
RE™ z£0= z{l + [”wf 0 } £715£0
y4
.. Az ..
Of "zE0= arctg rrw%l"Oﬁ(l) £716£0

Ea0D wk 0£0= if
VO A

3 ¢O%aTa, ETET00123iNUEAUAC T
OEOUOU R} AEEw 18Yin1ak+OPERASOUAALERTD +
Y%xOAAEUA - CTa, EppYOLFOACET TR  +1hxC4ALECTAACOR
WA £EGACORY:ANA - CTa, EppYOvup T AEva1aEgpATa B
TEEBL083ET22, - OTa, E1&EG £
0002 -0Ta,E*a£8U0 » = 0 Az£3A3pA»¥L I AEEX
AUﬂET&%E%Y
E rEnfO= (£ r £& 1 & r, — r,£0 £717£0
E&0P (£ r£O=LUE r£EV2E£4 1202~ OvaTa ETEAC
A" OURY%AR = ~ 1 E£2APAC TE - 02V¢ EOO+ T EY TASEEY
Er£0= | B rEmfQuhE s — rE& r - r,f@rdr,
£718£0
h T2TpI3pAAG3aT101 0 Ey£QU - EAUYULUEACEEE -

krEO= Py exp(]/1 2) £719£0
& 17£0£  19£0UEE " 18E6DEFENA
- 1 - a2 ( r) ..
— £0
ErEe= , | 5802 |, | £720£0

40D UE r£C= (£ rfQy) B rEEH216E«Ta, B aE+E)AR
z " VWAEA3H1aFuA | Of - UEHE r£@2 B O01«EB 3EEA
WAL TRTA2POEES - 0i 40D B r/2:£C12, " Ta ETE
£ rEQA PATOT+amEE fE0= | £ rE8xf — i2nfju
rE@rif

EE 20£@1A+£3; -0Ta ErapA0T3j 1aC, -02%12 18
E«Ta, E1apA0T3i1ac, -024 | U r£0? ©10»  6A£CY00
x0 B r/AEQATALD»Y £

OOETAz10AULypA» - AET2AYEHUEREUEC2, -OTa E

taghipA, “Ta EJEC By y ©F BEL-EL CIOAE” Gaussian
Schell—modeé@ogﬂ%»ﬂU£3E, REL.H2y,
2
£rE0= eXp( - r_z) £7°21£0
21

E&0D [, 12Ta E3afEE;0%Y 1«EE 20£84E00EA362» I-
Ta_EYEE+EUpAOY3§1aC,, - 02UERCTY: 6 EUEE T2 - 1+3A0
YOEBUx+ T%ELO»E | O» , GTATPEICCO - A0UTAC: 1E0»» 12
1E8WOD V = 2w/l Ew T2»- AEEGNG™ T pATA» - 68U i £
“O1%0D¢EOD,, " 36£p+¢ OviaTa, ETEYOD j EE Y. Ta, E3afE
I aDj £ Op+a” OLENUEAT O TA e+ AUAALCYERO TAYAPA
TO+ENETAY%pER 16 TEORYAPALU+AUAL»CEFICOLAC YA
-&0pL N AETAY%PE~ CECYC+a 0o O0vaTa ETEO6Y0E+
£71, — of¥ —> 0ENUEATYNUY%«hO%I0U TEE«Ta  ELApA
NUE&-024£4%0D v = 0.5£6.1£0.05 pANUEATGTACUTR
»U+%00°T i £
4 %4 AU



224 0B 1 Yo 13 28 %l
2T o TA Tx
o V=10 1 D. Appell. High-power laser beam launches fuel-less craft.
. Laser Focus World£-1993E-38 "3£890 ~ 91
X _'_g :3 2 William F. KrupkeE-Walter R. Sooy. Properties of an unstable
—=¥ =1 ] confocal resonator CO, laser system. [EEE J. Quanium
i At Electron . E4969E-QE-8 " 12£6975 ~ 586
----- V =0.05 3 A. 1. Mahanf~C. V. Bitterlif~S. M. Cannon. Far-field
diffraction patterns of single and multiple apertures bounded by
arcs and raddii of concentric circles. J. Opt. Soc. Am.£~
’933000 1964£-586£8921 ~ 732
+++°o ° 4 Cheng ZhaoguE~Wang Runwen. Relative intensity distribution
L) -+ <] ~ .
kT T TN of low-order mode Gaussian laser beams at the focal plane.
8 10 12 14 16 8 20 Chinese Physics-LasersE1986E-B18 6£8371 ~ 376
Radial corrdinate 5 Riccardo Borghif-Massimo Santarsiero. Modal decomposition of
T 2o OYTa ETETORUEA TURULAG®T partially coherent flat-topped beams produced by multimode
16 2> I~¢0rala, EEJONUEATANORAO® T lasers. Opt. Lett.£4998E-28 "5£8313 ~ 315
Fig.6 Influence of different spatial coherent on the 6 V. BaginifE-R. BorghifF. Gori et al.. Propagation of axially
diffraction patterns symmetric flattened Gaussian beams. J. Opt. Soc. Am. A£~
1996£-18 " 7£89385 ~ 1394
HITABROGOUKEEa»( - OTOAEO DOV 1AAEEWAD 3] | elian WangEoAri T FribergE~fimil Wolf. Focusing of par-
o L tially coherent light in systems of large Fresnel numbers. J.
RUEa- 02400 Ovata, ETETONUE IfapAGe Ti £6AEES Opt. Soc. Am. AEHO0TE-IE 266991 ~ 496
»Aui”a-"- 016073 i NU EaEUEOO -0To0»DOOA -01°A - OTo 8 Shimon LaviE-Ron Prochaskaf-Eliezer Keren. Generalized
-Tb- " g36) Aty (i3 |’1/4NU|J A0ﬂ3| NUEA i£. %Y - OTO(,EOO beam parameters and transfonfl.ation laws for partially coherent
e oA A . SN . light. Appl. Opt.£EA988E28"17£€3696 ~ 3703
- C10£0EOUNUEAERAEYAEEUAOT® - 0241 U= EC2»0» 9 Bahaa E. A. SALEH. Intensity distribution due to a partially
NDUA]EOEOUD3OI’~]C» LIAE§ p+£Ea3b HAYo 1AL Eththc»a20 coherent field and the Collett-Wolf equivalence theorem in the
El:liaDTfééEiEuuAOﬂSiODDA1é°Bl/z«iéuA-Cﬂ03ﬁE£3¢CO . iresnel zoile. Opt. Comm.E-l979£-Bﬁf"é£@‘P35 ~SISSH "
. A a p e s x AL A 1 ri T. FribergkJ. Turunen. Imaging of Gaussian Schell-mode
) éoul:AE%quETBEuzé’ ) OUANUEé-OA{,OG%OE;OﬂﬂOG%O sources. J. ?)itj Soc. Am. Asil;gSSE-S"SE@?B ~ 720
AENUEAESES IENUEaOZ%EUCOV“aIa,EﬂEuAOOH EUO%a 11 Ari T. FribergE-Jari Turunen. Algebraic and graphical propa-

Ta, ETEpAbupTheE Y 1A pA - CEC%CHA ™ OLRINUEATOTE
+AUAALCYEAUUTAETBTAPATOETEESOovupu T AETAEROE
A¢if

gation methods for Gaussian Schell-model beams. Opt. Eng.£~

1986£-28 "7£E857 ~ 864



