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Overview

The Luneburg lens reflector ismeticulously designedbasedon theprinciples of electromagneticwave refraction and reflection.
It usesmicrowave low-loss dielectricmaterials andprecisely controls thedistribution of the refractive indexwithin the sphere.
The reflector is formed usinghigh-precision tooling andadvancedmanufacturingprocesses,making it a new typeof passive echoenhancer.
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Advantages

▪ Compact size and lightweight, with extremely high reflection efficiency andawide response angle. Its radar cross-section is hundredsof times
larger than that of ametal sphere of the samediameter.

▪ Lowcost, easy to install, maintain, and use, with a long lifespan andnoneed for apower supply.

▪ Noelectromagnetic radiation, harmless andnon-interferingwith personnel and equipment, and not affectedbyelectromagnetic interference. It has
a very low failure rate andhigh reliability.
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Typical Applications

▪ In the Air: Can be installedon airplanes,missiles, and targets, serving as a radar echoenhancer or an electronicwarfare decoy.

▪ On theGround:Canbe installed in ports, airports, serving as navigational identification equipment, andcan alsobe used tocamouflage artillery
vehicles, tanks, field stations, bridges, etc.

▪ On theWater:Can be installedon fishingboats, ships, lifeboats, to increase radar detection range andprobability, prevent collisions, and facilitate
rescueoperations. It can alsobe installed aroundmarine aquaculture areas, offshore exploration areas, construction areas, andmilitary test zones as
warning signs for approaching vessels.

Note* According todifferent applications, pleasecarefully choose theappropriate diameter, reflector shape, and sizeof the spherical lens reflector.
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Principle

▪ The Luneberg Lens antenna, proposedbyR.K. Luneberg in 1944, has a history of over 60years.

▪ With continuous updates and improvements by engineers, this dielectric lens antenna technology is nowwidely used tomanufacture low-cost,
high-gain, andeasy-to-operatemicrowave antennas, primarily for satellite trackingbymobile receiving stations.

▪ The Luneberg Lens reflector is used toenhance the effective radar cross-section of targets, applicable in radar target identification andas decoys
for target drones.

▪ The Luneberg lens is adielectric spherewith a layered structure. Thedielectric constant of its outer layer is similar to that of air and increases towards
the center of the sphere. This configuration allows the Luneberg lens to converge captured electromagneticwaves.Whenaplanewaveenters the
lens, it is focused to thepoint on theopposite sideof the sphere's diameter, perpendicular to theplanewavefront. Similarly, placing a feed source at
this focal pointwill generate aplanewave that is emitted from the aperture of the spherical antenna. Bymoving the feed source along the surfaceof
the sphere, thebeamcanbe scanned360degrees.

▪ The Luneberg lens reflector is createdbycoating half (or part) of the surfaceof a Luneberg lens spherewith ametallic reflective layer. This design
allows the lens reflector to gather intercepted electromagneticwaves and reflect thembackwith significant gain, resulting in a large effective
reflective area. The radar effective reflective area isproportional to the fourth power of the edge length and inversely proportional to the square of the
wavelength.
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Structure

▪ The lens reflector ismade from low-loss dielectricmaterials, with its structure layered according todifferent dielectric constant distributions. Each
layer consists of twohemispheres, and theouter shell is a fiberglass protective layer coatedwith paint. This designprovides sealing, corrosion
resistance, andweatherproofing.

▪ According to theazimuth design requirements of the Luneberg lens reflector, a conicalmetal reflectingwith a 120-degree reflection angle is
designedonone side, and acircularmetal reflecting is radially designed for the full 360-degree azimuth.
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Specifications

Table 1: Technical Parameters of YCLXALuneberg LensReflector (RCS@9375MHz)

YCLXA

Band Model#
Max. RCS
(㎡)

Diameters
(mm)

Reflection
Characteristics

Weight
(g)

X YCLXA061 0.18 61 ConeAngle>120° 50

X YCLXA076 0.25 76 ConeAngle>120° 85

X YCLXA090 0.50 90 ConeAngle>120° 133

X YCLXA1036 0.75 103.6 ConeAngle>120° 200

X YCLXA122 1.46 122 ConeAngle>120° 350

X YCLXA132 1.80 132 ConeAngle>120° 410

X YCLXA146 2.29 146 ConeAngle>120° 550

X YCLXA156 3.00 156 ConeAngle>120° 680

X YCLXA162 3.30 162 ConeAngle>120° 740

X YCLXA178 5.00 178 ConeAngle>120° 972

X YCLXA1905 6.50 190.5 ConeAngle>120° 1260

X YCLXA195 7.00 195 ConeAngle>120° 1275

X YCLXA207 9.00 207 ConeAngle>120° 1620

X YCLXA227 13.00 227 ConeAngle>120° 2100

X YCLXA259 20.00 259 ConeAngle>120° 3100

X YCLXA307 40.00 307 ConeAngle>120° 5200

X YCLXA395 45.00 395 ConeAngle>120° 10600
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Specifications

Return
Loss:
Antenna
2_V+H

Table 2: Technical Parameters of YCLXBLuneberg LensReflector (RCS@9375MHz)

▪ The lens reflector canbeusedover several octaveswithwavelengthsgreater than2cm. Its radarcross-section is inversely proportional to the squareof thewavelength,while
the reflectionangle response remains constant.
▪ Working Temperature: -40℃ to+55℃.
▪ RelativeHumidity: nomore than98%.

YCLXB

Band Model#
Max. RCS
(㎡)

Diameters
(mm) ReflectionCharacteristics Weight

(g)

X

YCLXB178 1.00 178

Horizontal: 360°
Vertical: ±15°

970

YCLXB1905 2.50 190.5 1260

YCLXB195 3.00 195 1275

YCLXB207 4.40 207 1620

YCLXB227 5.50 227 2100

YCLXB259 8.00 259 3100

YCLXB291 10.00 291 4300

YCLXB307 15.00 307 5200
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▪ Basedon theprinciple that parallel wavesconvergeon theopposite sideof the sphere, theentire Luneberg lens is a fully symmetrical structure. Tomeet theeffective
response coverage range, specific anglesof circular reflectivemetal surfaces canbe selected. For example, theYCLXAmodelwith aconical response angleprovides
a specific angleof spatial reflection coverage,where theeffectiveRCS (RadarCrossSection) remains almost constantwithin this range. TheYCLXBmodelwith an
omnidirectional response angleoffers a horizontal 360-degreeand vertical ±15-degree spatial reflection coverage,where theeffectiveRCS is also almost constant.

▪ YCLXBhaveaneffective reflective area that is only 1/3 to 1/4of the reflective areaof the samesize in YCLXAmodels due to the incident beambeingblockedby

the same-side reflectivemembrane. Basedon the Luneberg lensRCScalculation formula,
τγδ
λ
R

.-

λ
Rπσ= 3713
2

43

104
, it canbededuced thatRCS isproportional to the

squareof the frequency and the fourthpowerof the size. Therefore, theprinciples for selecting aLuneberg lens reflector are as follows:

i. Determine thespatial response requirement, decidingwhether to use the 120-degreeconical anglemodel or the360-degree ringmodel.
ii. Choose theappropriatemodel basedonanRCSgreater thanYY squaremeters at the frequencyof XX.
iii. Select the suitable size according to installationdimensions and loadcapacity requirements.
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Specifications

Table 3:RadarCross Section (RCS) of YCLXA Luneberg Lens Reflector (@3-18GHz)

YCLXE

RCS
(㎡)

Freq.

Model #
3G 5G 8G 9G 10G 12.5G 15G 18G

YCLXE061 0.02 0.04 0.12 0.16 0.18 0.27 0.32 0.37

YCLXE076 0.03 0.06 0.16 0.23 0.25 0.35 0.43 0.50

YCLXE090 0.05 0.12 0.33 0.46 0.50 0.70 0.85 1.00

YCLXE1036 0.08 0.18 0.50 0.70 0.75 1.10 1.30 1.50

YCLXE122 0.16 0.35 0.97 1.30 1.46 2.14 2.53 2.92

YCLXE132 0.18 0.48 1.20 1.68 1.80 2.41 3.01 3.61

YCLXE146 0.23 0.61 1.53 2.10 2.29 3.06 3.82 4.59

YCLXE156 0.30 0.80 2.00 2.80 3.00 4.00 5.00 6.00

YCLXE162 0.35 0.93 2.33 3.00 3.30 4.66 5.50 6.99

YCLXE178 0.50 1.20 3.30 4.60 5.00 6.50 8.50 10.00

YCLXE195 0.80 1.80 5.00 6.40 7.00 9.10 11.00 14.00

YCLXE207 1.00 2.20 6.00 8.30 9.00 12.00 15.00 18.00

YCLXE259 2.30 5.00 13.00 18.40 20.00 24.00 27.00 27.00

YCLXE307 4.50 10.00 26.00 36.80 40.00 45.00 40.00 35.00

YCLXE395 - - - - 45.00 - 60.00 -
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