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Comparison of laser phased array and microwave
phased array radar transmitting antenna

Ci Mingru', Liu Jingjiao?, Jiang Dongsheng®', Han Long', Liu Jinsheng?

(1. School of Electro—Optical Engineering, Changchun University of Science and Technology, Changchun 130022, China;
2. North China Institute of Electronic Equipment, Beijing 100191, China;
3. School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China;
4. School of Printing and Packaging Engineering, Beijing Institute of Graphic Communication, Beijing 102600, China)

Abstract: For the development and application of detecting laser phased array radar based on technology
of microwave phased array radar, the basic knowledge of microwave phased array radar antenna was
simulated and learned at first. And partial content, which can be compared between microwave phased
array radar antenna and optical fiber laser phased array radar, was compacted. Then, technical essential
and potential ability of optical fiber laser phased array antenna was analyzed, its system function and
scale were calculated based on the existing research and development level. Finally, the technical features
and main questions of optical fiber laser phased array and microwave phased array antenna were tried to
discuss. The system configuration of each other was put forward, which not only helped to improve the

microwave phased array radar in complex electromagnetic environment of high—speed, short—range stealth
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and multi target detection, recognition and localization ability, but also may be appropriate to reduce the

pressure on paint with the laser phased array searching a wide range regional target.

Key words: laser phased array;
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Tab.1 Comprehensive comparison of main technical feature between microwave phased array

and optical fiber laser phased array

Detecting laser phased array antenna

Compared Microwave detecting
Feat f d
parameters phased array antenna  TEATITES OF cOMpare Technological difficulty Research emphasis and solution channel
parameters
Operating 3em 0.000 1 cm 1 )Research and develop multi—path fiber
wavelength The key of expanding scanning combiners whose array elements spacing
angle of sub—array is how to meet less then 10 pm;
Array elements . L . Lo
. 1.5cm 0.012 7cm the condition that array elements 2 ) Develop optimization algorithm which is
spacin,
pacing spacing less then improved both in angle scan and stable phase lock;
A2 3 ) Improve stability of multi—path optical fiber
Scanned area 60 <0.5 and optical fiber coupler
Width of main 6° 0.005°/1 d Guarantee high energy Improve coherence and stability of phase position ,
. mra
lobe 2 concentration of narrow main lobe polarization . directing , power of sub—array
Grating lf)be Grating lobe problem Sever grating Realistic beanT con'lbination on the Explore nt.‘,W techr.lology of
suppression lobe problem order of a micrometer suppressing grating lobe
Medium—power quality seed laser; 1) Impro(xlfej synthetic ablhtif of seed fiber to
Power of array . Watt—dozens multi—path beam splitter of low ) rve m9r‘? array ¢ em.ents, .
Microwatts e e 2 ) Fiber laser amplifiers of multipath integrated
element of watt loss; fiber laser and amplifiers of .
L mould,reduce ligature and system scale;
low injection
System Phase lock/ Phase lock/ Integrated control algorithm Improve and perfect existing control algorithm,
function scan/track scan/track based on precision of phase lock increase the accuracy and speed
Matrix anty de  Small scale of i 1
Antenna Matrix antenna made up atrix antenna mace mal’ sca’e Of scanning angle Explore new technology for expending
. up of sub—array of sub—array, a large number .
structure  of sub—array overlapping . scanning scale of sub—array
overlapping of sub—array
C idth of field
Main technical omp re.s s widiho 1.e Suppress grating lobe—increase energy concentration of main lobe;
e 1 angle—improve spatial .
difficulties . Expand scanning scale—reduce the number of sub—array
resolution
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