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Investigation of the coherent combination of a 19-fiber laser beam
characteristics to achieve a multi tens of KW at a distance of 10 km

S.H. Ghasemi*!, A. Haghparast?
1. Islamic Azad University, Tehran South Branch, P.O.Box: 11365-4435, Tehran — Iran
2. Young Researchers and Elite Club, Marand Branch, Islamic Azad University, P.O.Box: 54165-161, Marand — Iran

Abstract: In this paper, we used a coherent beam combination to design a 50 kW high power laser
beam for energy applications. Because of the strong environmental turbulence, degrade the coherent
beam combination advantages, low turbulence level is considered. Combining elements are composed of
19 polarized single mode 3 kW high power fiber lasers where are arranged in the co- two centric
hexagonal rings. Each of the fiber a lasers has a collimator with a 30 mm beam spot size output. We
extended the transmitting range to z=10 km and the improved filling factor up to f=0.91. Therefore,
power loss at the side lobes are minimized and resulted in the rise of combination efficiency to 88%,
which is the highest published result. The central spot size radius on the target is R=5.9 c¢cm, where
indicate 0.45 kW/cm2 power density. Also, the effect of Phase errors of the combining elements at the
far- field, which cause the ray intensity scattering from the center spot to the side lobes is investigated.

Keywords: Fiber laser, Coherent combining

*Email: s.hamed.ghasemi@gmail.com



¥ osled Mt

57 4z 5o lon oo wiidl g2 50 1) aglS paiz 5
aalllae 9,000 510 oy 95y Sy e 5l
oo Srl @l s O Glse Ll o ) gn
3 el (AT S5y e lo ol e
GBS A oy 250 VF1 V] 00 Gl s Sasaiss
ol
Jolis o1 (gl o g5 jLazil sla Shs lacyl alie (!
SR aallas oyee |y g JESl g5, o (Siasl ol
DAl e 50 et oS 5 s lal walol jo aes o
w5 bl Sl )3 0adion o ¥ 5k 50 590 Olone
Oly b slasol 4 (phicess @l i) AL VY goen
26l slas 5t weas Lo Ve KM galols o 00 KW

DS 0 8 oy p 0590 2lb D &g

o‘}‘i ‘_gLéé )& 95); )M‘ .Y
S g o sSUse dail 3l cos I yo )30 (aSy b el
Bed s i) @il Qdm g FaSly el o5 el Tlae
lgo jo SaiSly g odx Jl ol 9 (185 a5 0 sl
O3> o pd S 5 Jolo &5 @S (oo (B )Y cu o
‘) )),.J 64\5.7)l4 A u‘).o...u 9 009 ‘B g§¢,5|f w)..a 9

y=a+p M)

5 osbee ol Ty i ek, boold ol
JBle sl lel o i) wal Sles melS ool

V0 Y V] cal s

1 (z)=1exp(-yz) ™

2 Ssbiie 53l Hhnail by ol il 3 e Jsb &

1. Thermal blooming
2. Aerosol
3. Beer-Lambert law
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1. Beacon beam
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1. Phased locking
2. Optical phase matching
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2. MATLAB Softwore
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