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Abstract

Through simulating the coherence superposition process of the existential mode in the photonic
lantern, the beam spot shape, combining efficiency and the changing rule of the beam quality with
the phase difference between modes, power ratio and polarization are obtained on the basis of the
mode coupling theory and the second moment algorithm of M2 factor. In addition, the factors
which need to be considered in controlling the photonic lantern are also analyzed. Research indi-
cates that the output can be of high beam quality and high coupling efficiency only on condition
that the input power ratio and phase difference of various mode of photonic lantern are under
control at the same time; the needed special spots can be achieved through reasonable control of
the input amplitude, phase and polarization.
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Figure 1. (a) Photonic lanterns in mode controlling system. (b) Photonic lanterns in astronomical measuring system
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Figure 2. (a) Coupled waveguide arrays. (b) 15 lowest order step index fiber spatial modes. (c) Normalized frequen-

cyV
E 2. (a) BERSET. (b) KA TENZERR. () JA—1LiniE Vv

FEAMERIZRAE T, X4 LR, BT, BRI far Ot W] 5 8([9]:

'Jm (Umnr/a)

Vo
E(r,¢)= P

I (Um)

Ky (W,,r/a)

cos(mg)e*™, 0<r<a

€]

P

mn

Koy (Wirn)

cos(mg)e*™, a<r<b

Horbop, RAEMTBINE RS LR, BT G, ESLPRRGH, RZBAERIZN, MAIRIES KA
BEMLAZ AL, HETT 51 77,,, BIAR K, 2488, AT DIOE I A I 42 i) e % 3o 3 ey A\ O PR MR AT 5. v, /2 LR,
B, B =8, Wy = +y, +w, . w, N LR, BEFEAL R AR ™ A A A, Wl
W, = B VISR B, 8 LR, BEMIL AR E 4 1 Oy LR, BERIE I ) w, v LR, Bk
FURALAEAL s v, EEHI R GAMINIIAAL . 534k, B8R4k LR B AP MR, SRRt fe

R B KINER L —.

FEIETIT FE A B IE AT R A I, IR AR (5% 4 75 28R (2 T [3]:

2

N .
> Jhe
m=1

1
n:WN—

2P
m=1

O]

DOI: 10.12677/0e.2018.81003

T


https://doi.org/10.12677/oe.2018.81003

FhRE 4%

Hrf, PURGTATIES midiE MIh, B MRIEBRZZM T, MEHHE (1- Z/W&E% Hrp
P ONERNEIE MARFR DI, o, NRNEIEDIR KR EZ; HHbi, &mmu&ww”ﬂ%Aaﬁa%m
Wil e (1-n)~ o,
2.3. XRERE MV WIBIDHESZ
M? [R 72— Rl R 02 HLAOR R I 3 32 O R B PR HI S 509], fe s Wt e Mt R b il &
F5PE[10]. 20 22 90 4EAXH), A.E.Siegman 5 A Z3 (A SR AR AR FOME-S:, Mgl 3R T B s A A M2
Rt HETTE. BLXTTRINE], B e R Aem M E(x) &, X R a3 <R A E (), MZGH K
M? K7 1] R N
M? =4no, o, @)

Hodr B om0 A1 o 53 A :

ot == ot —— @

15X 1S 3531 9 25 1) A8 ) B -

= 5-= ©)

AR S (3) T LABUE TH S ORI M2 R M, SEBOOG SRS B RN, 5 S i SR I PR B
HER AR .

3. hEGRESH
31 BALRERWERNETLMNE

M LR, B T2 MBUE T AT, B2 HDOCHIRS . RS D R 2 A IR A
ZE E O HBL R IR 1A AL R
LA LRy, BEAA LR, BRI T2 o], MA@ A&, LRy, Bl LR, G AN 8w 4R) AH T

SinrRIEAN:
\/; Jo (U01r/a V n 3 (Uur/a) cos(¢)e’m“’, 0<r<a
Py J P11 J; (Ull) (6)
\/7 K, er/a 1[ n K, Wllr/a COS(¢)€7iA(p,asr§b
P, K P, K (W )

3.11. X EEMNENBEERHOFD
PRSI, LRy, B0 LR, B D3 5 LU HOIRZS [T 5, 10 A 2] RO AH AL 22 A AN
ANFIRAA (X B F B E AL, TAE BRI A AR ). BN 2 LRy, #0F LR, =X
MRS 41 REFAAE, H LR, B R % R —AMmIRASE, 7T DU 2 & N4 R Ap 1784, &
3 iR

DOI: 10.12677/0e.2018.81003 17 HEHT


https://doi.org/10.12677/oe.2018.81003

Rl BE 45

Near field
pattern

Far field
pattern -

(a)
0.8
A A 3 n=0
g 06 \‘ */
E - '\I‘l....‘v‘ n:1 2.5
& ooar \ W\ =
g \\ S _.- f 2 n70 )
£ \Wr=ugy o o=
S} L /e N
\ 7 \ / -
o 02 ni(_)fl" -\\-_i/ 15 T]:O 4
7=0.2
p : 1n=0.6
. 1=0 e ——e
0 4 6 Yo n=08 > N
Ag/rad Ag/rad
(®) (©

Figure 3. (a) Near- or far-field pattern, (b) Ag-combining efficiency diagram, () Ae-M? diagram,
with the increasing of Ag@ when LP, and LP, coherent
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Figure 4. (a) Near- or far-field pattern, (b) n-combining efficiency diagram, (c) »-M? diagram, with the
increasing of n when LP, and LP, coherent
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