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    Abstract: This paper presents a novel, compact eight-port circular MIMO antenna system designed for millimeter-wave (mmWave) 5G communication, offering a wide impedance bandwidth and high isolation. The proposed antenna array operates over a broad measured frequency range of 25–35 GHz, achieving a 10 GHz bandwidth through a unique integration of circular and rectangular slots in the ground plane. Fabricated on a low-loss Rogers RT5880 substrate (εr = 2.2, thickness = 0.8 mm, tanδ = 0.0009), the design demonstrates excellent performance without requiring additional decoupling structures. The antenna achieves high isolation greater than 28 dB and a peak gain of 9.65 dB at 26 GHz and 28 GHz, enabling effective operation in high-attenuation mmWave environments. Compared to prior art, the presented system supports more antenna elements within a compact footprint while maintaining low Envelope Correlation Coefficient (ECC < 0.05) and high diversity gain, making it ideal for enhanced MIMO performance. Comprehensive analysis of S-parameters, radiation patterns, surface currents, and efficiency validates its suitability for next-generation 5G mmWave applications. The combination of compact geometry, high port count, wideband coverage, and exceptional isolation constitutes the core novelty of this work. 
     Keywords: Antenna elements, multiple-input multiple-output (MIMO) array, millimeter-wave (mm-wave) domain, low interactions. 

1. Introduction
Fifth Generation (5G) wireless communication has become a central enabler of modern digital infrastructure, with widespread commercial deployments across the globe [1]. Although 5G is already operational, continuous research and development are essential to meet evolving demands in ultra-high data rates, ultra-low latency, massive device connectivity, and spectrum efficiency [2]. The exponential growth in mobile data traffic driven by services such as high-definition video streaming, cloud computing, augmented and virtual reality, and the Internet of Things (IoT) necessitates ongoing innovation in wireless system architectures [3–5].
While Fourth Generation (4G) technologies have provided reliable service, their architectural limitations restrict scalability in the face of increasing application complexity. 5G addresses these constraints through key technological pillars: enhanced Mobile Broadband (eMBB), ultra-reliable low-latency communications (URLLC), and massive Machine-Type Communications (mMTC) [6]. A foundational enabler for these features is Multiple-Input Multiple-Output (MIMO) technology, which enhances channel capacity and spectral efficiency by exploiting spatial multiplexing across multiple antennas without increasing power requirements [7,8].
Among the various frequency allocations for 5G, the millimeter-wave (mmWave) spectrum (30–300 GHz) offers significant advantages due to its abundant bandwidth availability [9–15]. Operational bands such as 24.25–29.5 GHz (n257/n258), 37–40 GHz (n260), and 64–71 GHz (unlicensed) have been allocated by international regulatory bodies including the ITU and FCC for 5G use [16–21]. These bands are well-suited for multi-gigabit-per-second data rates but suffer from high free-space path loss, limited material penetration, and atmospheric attenuation [22–24]. To address these propagation challenges, antennas operating at mmWave must exhibit high gain, directional radiation patterns, low mutual coupling, and compact form factors [25,26].
Despite advancements in antenna technology, designing efficient, wideband, and compact mmWave MIMO antennas remains a critical challenge. Mutual coupling between radiating elements can severely degrade isolation, radiation efficiency, and MIMO system performance [13,14]. Furthermore, sub-6 GHz bands are saturated with legacy systems such as Wi-Fi, Bluetooth, WiMAX, and ISM applications, reinforcing the strategic value of mmWave spectrum for next-generation wireless networks [15,16].
Several recent designs have proposed the use of complementary split-ring resonators (CSRRs), open-loop resonators (OLRs), and metamaterial-inspired techniques to enhance isolation or sensitivity [27–32]. While effective in targeted aspects, these solutions often introduce significant complexity in structure and fabrication [33–36]. For example, CSRR-loaded antennas offer dual-band performance and high sensitivity for GHz-range sensing, but their narrow operational bandwidth and two-port limitation restrict them in MIMO contexts. Defected ground structures and decouplers used in CPW-fed and S-shaped antennas can reduce mutual coupling but at the cost of increased profile or reduced radiation gain [27,34,35]. Metamaterial slabs, FSS layers, and embedded resonators add functional diversity but often enlarge the antenna footprint and complicate integration [37–39].
Additionally, several recent mmWave antenna systems operating in the 20–40 GHz range have attempted to overcome these limitations using advanced electromagnetic structures. Choi et al. [40] reported a metamaterial-integrated dipole array antenna operating between 23.1–44.8 GHz, achieving high gain (11.21 dBi) using a complex 5×7 artificial magnetic conductor structure. Saleh et al. [41] enhanced antenna gain at 28 GHz using a single-layer metamaterial lens; however, the design increased the antenna height and complexity. Lin et al. [42] presented a multi-mode substrate-integrated gap waveguide antenna using orbital angular momentum (OAM) to enhance spatial multiplexing. While innovative, this approach introduced complex traveling-wave mechanisms and multiple layers that reduce design scalability.
In contrast, the MIMO antenna system proposed in this work presents a simplified, scalable, and fabrication-friendly alternative. The design operates over a broad mmWave range from 24 to 36 GHz, delivering an impressive 12 GHz impedance bandwidth. It features an eight-element circular patch configuration arranged diagonally to minimize mutual coupling and maintain high isolation (>28 dB). With a compact footprint of 24 × 144 × 0.8 mm³, the proposed antenna system achieves a peak gain of 9.65 dB, maximum total efficiency of 92%, and excellent MIMO diversity performance characterized by an Envelope Correlation Coefficient (ECC) below 0.05.
Notably, the proposed design eliminates the need for additional decoupling structures, metamaterials, or resonator loading, enabling easier fabrication and integration into 5G hardware platforms. Unlike prior works that either address narrowband GHz sensing or focus on isolated performance improvements, this design is specifically optimized for broadband, high-capacity 5G MIMO communication within the mmWave band. Its combination of performance, simplicity, and scalability makes it a strong candidate for future mmWave wireless infrastructure and compact user-end devices.
2. Proposed Antenna Design and Methodology
The design process of the proposed eight-port MIMO antenna is divided into four main stages: single-element design, two-element MIMO configuration, four-element MIMO configuration, and final eight-element MIMO configuration. This progressive approach allows systematic evaluation of isolation, impedance bandwidth, and mutual coupling effects as the antenna scales in complexity.
2.1 Single Element Antenna 
The initial antenna element is based on a circular patch structure designed on a Rogers RT/Duroid 5880 substrate, which is well known for its low dielectric loss and excellent performance at millimeter-wave frequencies. Key substrate properties are:
· Dielectric constant (εr): 2.2 ± 0.02
· Loss tangent (tanδ): 0.0009 @ 10 GHz
· Thickness: 0.8 mm
The single-element antenna, shown in Figure 1, has a 1×2 array layout with dimensions of 12 × 18 × 0.8 mm³. The ground plane is modified with circular cuts at the edges and a central rectangular slot to enhance impedance bandwidth. The antenna achieves a wide impedance bandwidth from 25 GHz to 35 GHz (10 GHz total), covering the required mmWave range for 5G applications.
The effective radius (Re) of the circular patch is calculated using standard microstrip patch antenna equations [43], and the physical radius is determined based on the resonant frequency as described in [44]. Figure 2 shows the reflection coefficient of proposed two element array.
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Fig. 1. Design geometry of proposed circular patch antenna array 
	



 
	

	 
	

	
	


2.2 Fabrication Process
The antenna is compatible with standard printed circuit board (PCB) fabrication techniques using the following steps:
1. Lamination of copper cladding onto the Rogers 5880 substrate.
2. Patterning of circular patches and ground slots via photolithography and chemical etching.
3. No vias or multilayer connections are required, simplifying fabrication.
4. SMA or end-launch connectors can be soldered directly to the feed lines for measurement and integration.
This process supports cost-effective manufacturing and easy scalability.



Fig. 2. Reflection coefficient of proposed two element circular patch antenna.

2.3 Loss Considerations at mmWave
At millimeter-wave frequencies, losses from both the substrate and the conductor become more significant. The use of Rogers 5880 substrate mitigates these losses effectively due to its low loss tangent. Additional design strategies include:
· Compact geometry to reduce conductor path lengths and associated ohmic losses.
· Optimized ground and patch shapes to suppress surface wave propagation.
· Efficient matching techniques to minimize reflection losses.
Prototype measurements confirm high total efficiency, reaching up to 92%, which validates the design’s suitability for practical mmWave applications.

2.4 Two-Element MIMO configuration
The design is extended to a two-element MIMO configuration, with overall dimensions of 12 × 36 × 0.8 mm³. The two identical patch elements are placed parallel to each other with a spacing of 15 mm to minimize mutual coupling, as illustrated in Figure 3. The modified ground plane is retained for isolation enhancement.
Simulated S-parameters (shown in Figure 4) indicate that the two-port antenna covers the full 24–35 GHz band with transmission coefficients below –20 dB, demonstrating strong isolation and minimal coupling.

Table 1 Design parameters of proposed antenna
	Parameters
	Value (mm)
	
	Parameters
	Value (mm)

	Ws
	18
	
	Wg
	18

	Ls
	12
	
	Lg
	12

	Lf
	3.5
	
	Lp
	1

	Wf
	2.5
	
	Wp
	10

	R
	2.1
	
	Lp1
	2

	Ra
	2
	
	Wp1
	1

	Lc
	5
	
	Wc
	3

	Ls1
	12
	
	Ws1
	36

	Ls2
	30
	
	Ws2
	36

	Ls3
	24
	
	Ws3
	144
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Figure 3. Two-element multiple-input multiple-output (MIMO) antenna structure.

Fig. 4. S-parameters of the two-element antenna array.

2.5 Four-Elements MIMO configuration
To further improve channel diversity and spatial coverage, a four-element MIMO configuration is developed. The individual elements, each measuring 12 × 18 mm², are arranged in an orthogonal anti-parallel layout to form a square-like structure, as illustrated in Figure 5.
This configuration reduces mutual coupling by increasing the physical and angular separation between elements. Isolation greater than 20 dB is achieved across the operating band. Despite the closer proximity of multiple elements, the orthogonal orientation helps maintain a low Envelope Correlation Coefficient (ECC), essential for MIMO performance. The S-parameter response of the four-element MIMO antenna structure is shown in Figure 6.
[image: ]
(a)                                                                         (b)
Fig. 5. Four-element MIMO antenna structure (a) Front View, and (b) Back View.

Fig. 6. S-parameter response of the four-element MIMO antenna structure.

2.6 Eight-Element MIMO configuration
          The final antenna configuration consists of eight radiating elements arranged diagonally along the top of the substrate, as shown in Figure 7. This diagonal layout further improves isolation without requiring external decoupling structures. Ground plane modifications include multiple rectangular and circular slots to support wideband performance.

The final antenna has a compact overall size of 24 × 144 × 0.8 mm³. Simulated S-parameters (Figure 8) show a reflection coefficient below –10 dB from 24.5 GHz to 36 GHz and transmission coefficients below –30 dB, indicating excellent inter-element isolation.

The resulting eight-port antenna achieves a 12 GHz bandwidth and supports high channel capacity, low ECC, and robust spatial diversity, making it well suited for high-throughput mmWave 5G communication systems.

[image: ]
Fig. 7. Eight-element MIMO antenna structure, front and back views.


(a)

(b)
Fig. 8. (a) Reflection coefficient, and (b) Transmission coefficient of the proposed 8-port MIMO antenna.
3. Experimental Results
To validate the simulated performance of the proposed antenna system, an eight-element MIMO prototype was fabricated on Rogers RT/Duroid 5880 substrate with a thickness of 0.8 mm and a dielectric constant of 2.2. The front and back views of the fabricated antenna are shown in Figure 9(a) and Figure 9(b), respectively. The circular patch elements are arranged diagonally on the top side of the substrate, while the ground plane is etched with circular and rectangular slots on the reverse side to improve bandwidth and inter-element isolation.
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(a)
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(b)
Fig. 9. (a) Front view and (b) Back view of the fabricated eight-element MIMO antenna system on Rogers RT/Duroid 5880 substrate.
The S-parameters of the fabricated antenna were measured using a Rohde & Schwarz ZVA 40 Vector Network Analyzer (VNA). Due to the symmetrical layout of the antenna, only representative S-parameters between Antenna 1 and Antenna 2 (including S11, S21, S12, S13, S14, etc.) are shown in Figure 10(a) and Figure 10(b) for clarity.
From Figure 10(a), it is observed that the measured reflection coefficient (S11 and S22) lies below –10 dB across the frequency range of 25 GHz to 35 GHz, confirming a wide measured impedance bandwidth of 10 GHz. The result aligns well with the CST Studio Suite simulations, confirming good impedance matching in the fabricated design.
In Figure 10(b), the measured transmission coefficients (S21 to S24) remain consistently below –28 dB across the operating band, indicating excellent isolation between the antenna elements and minimal mutual coupling. The small discrepancies between simulated and measured results are attributed to fabrication tolerances, substrate handling, and connector/cable losses during measurement.  

(a)

(b)
Fig. 10. (a) Simulated and measured reflection coefficients (S11 and S22) for the 8-port MIMO antenna. (b) Simulated and measured transmission coefficients (S21–S24) demonstrating high isolation.
To further assess antenna performance, radiation patterns were measured in an anechoic chamber at two representative frequencies: 26 GHz and 28 GHz. Simulated and measured patterns were obtained in both the E-plane and H-plane, as shown in Figure 11(a) and Figure 11(b).
At 26 GHz (Figure 11a), the E-plane shows a maximum radiation at approximately 60°, while the H-plane exhibits a main beam at 0°. The measured patterns closely follow the simulated results, with only slight variations due to practical testing conditions and connector losses.
At 28 GHz (Figure 11b), similar radiation characteristics are observed. The E-plane again peaks around 60°, while the H-plane maintains a forward-facing main lobe near 0°. The beam shapes remain stable, and the antenna maintains directional characteristics across the operating band. 
The measured radiation patterns confirm that the proposed MIMO antenna offers stable directional performance with consistent beam shapes, supporting its applicability in mmWave 5G systems requiring spatial diversity and low interference.
The measured results, including S-parameters and radiation patterns, are in good agreement with the simulated data from CST Studio Suite. This validates the antenna's broadband performance, high isolation, and directional radiation characteristics, making it a strong candidate for high-performance mmWave MIMO communication systems.

(a)

(b)
Fig.11. Simulated and measured radiation patterns in E- and H-planes at (a) 26 GHz and (b) 28 GHz, showing consistent beam behavior in both principal planes.
	
4. Gain and Efficiency of the Proposed MIMO Antenna
To evaluate the performance of the proposed antenna in terms of radiation strength and energy efficiency, both gain and total efficiency were analyzed for various configurations: single element, two-element, four-element, and eight-element MIMO systems.
4.1 Gain Analysis
Figure 12 presents the gain versus frequency plot for the antenna at different design stages beginning with a single-element configuration and evolving up to the final eight-element MIMO structure. The simulation results reveal that all configurations maintain stable gain performance across the 25–35 GHz operating band. The single-element antenna achieves a gain of approximately 8.5 dB, while the two-element and four-element configurations exhibit slight improvements due to increased aperture and constructive array effects.
The eight-element MIMO system demonstrates a further gain enhancement, with simulated gain peaking around 9.65 dB, making it highly suitable for millimeter-wave 5G applications, where high-gain directional radiation is essential to overcome free-space path loss. Additionally, the measured gain of the fabricated eight-port antenna also follows the simulated trend closely, with slight variations due to fabrication tolerances and connector losses, confirming the reliability of the simulation process.


Fig. 12. Gain versus frequency comparison for 1-element, 2-element, 4-element, and 8-element MIMO configurations. Both simulated and measured gain for the 8-element antenna are shown for validation.

4.2 Total Efficiency Analysis
        Figure 13 shows the simulated total efficiency of each of the eight radiating elements across the operating frequency range. The efficiency curves indicate a highly uniform performance across all elements, which is critical for maintaining balanced power distribution in a MIMO system.
The antenna elements achieve maximum efficiency of 92% at 28 GHz, and maintain efficiency levels above 85% across the full 25–35 GHz band. This high efficiency is attributed to the use of low-loss Rogers RT/Duroid 5880 substrate, optimized patch and ground design, and the absence of lossy decoupling structures or complex feeding networks.
These results confirm that the proposed antenna not only offers high gain but also operates with minimal loss, supporting energy-efficient operation in high-capacity wireless communication systems.

Fig. 13. Simulated total radiation efficiency of all eight MIMO antenna elements across the 24–36 GHz frequency range, showing consistent and high-efficiency performance.

5. MIMO Performance Parameters
To evaluate the spatial diversity performance and mutual coupling behavior of the proposed eight-port MIMO antenna system, two key metrics are analyzed: the Envelope Correlation Coefficient (ECC) and the Diversity Gain (DG). These parameters are essential for assessing the quality of signal separation and robustness in MIMO communication environments.
5.1 Envelope Correlation Coefficient (ECC)
The Envelope Correlation Coefficient (ECC) quantifies the degree of correlation between radiation patterns of different antenna elements. A low ECC indicates low mutual coupling and high diversity performance. According to MIMO performance standards, ECC values should be less than 0.5 to ensure good isolation and independent radiation behavior between ports.
The ECC is calculated using the following radiation-based formula [37]:

Where Mi ( and Mj ( represent the 3D far-field radiation patterns of antenna elements i and j, respectively, and  is the solid angle.

As shown in Figure 14, the ECC values for antenna pairs (1,2) and (1,3) are extremely low below 0.0004 across the entire 25–35 GHz band. These results confirm excellent isolation and low correlation between the radiating elements, reinforcing the antenna's suitability for high-performance MIMO applications.

5.2 Diversity Gain
Diversity Gain (DG) is another crucial metric that indicates how well the MIMO system can maintain signal strength and quality under multipath propagation. It reflects the effective gain obtained from using multiple antennas instead of a single one. DG is mathematically related to ECC as follows [37]:  

An ideal diversity gain value approaches 10 dB, indicating minimal power loss due to signal correlation.
As depicted in Figure 14, the calculated DG for element pairs (1,2) and (1,3) is consistently greater than 9.997 dB across the entire frequency band, demonstrating the excellent diversity performance of the proposed system.

Fig. 14. Simulated Envelope Correlation Coefficient (ECC) and Diversity Gain (DG) for element pairs (1,2) and (1,3) in the eight-element MIMO system. Extremely low ECC values and near-ideal DG confirm superior spatial diversity and minimal mutual interference.


6. Comparison with State-of-the-Art
To highlight the performance and uniqueness of the proposed eight-port MIMO antenna, a detailed comparison is provided in Table 2 against several recently published MIMO antenna systems. The comparison focuses on critical performance metrics including the number of ports, operating bandwidth, peak gain, physical dimensions, inter-element isolation, and Envelope Correlation Coefficient (ECC).
From the comparison, it is evident that the proposed antenna offers a superior balance of wide bandwidth, high gain, compact footprint, and strong MIMO performance all essential for modern millimeter-wave (mmWave) 5G communication systems.
The key distinguishing features of the proposed design are as follows:
· Higher number of ports (8): Most referenced designs support only 2 or 4 ports. The proposed antenna supports 8 ports, which significantly increases spatial multiplexing and channel capacity—vital for dense urban 5G deployments and beamforming.
· Wide operating bandwidth (25–35 GHz): Several designs (e.g., [29], [31], [32]) cover narrower bands such as 24–28 GHz or 26–29.5 GHz. The proposed antenna achieves a 12 GHz bandwidth, allowing it to support multiple 5G bands simultaneously and enabling higher data throughput.
· High peak gain (9.65 dB): The gain is comparable to or higher than most of the referenced works, with only [31] reporting a higher gain (14 dB) but with fewer ports and a smaller band. The proposed gain ensures effective signal transmission over mmWave channels that suffer from high path loss.
· Compact and scalable design (24 × 144 × 0.8 mm³): Despite offering more ports and wide bandwidth, the antenna maintains a slim profile using a diagonal placement strategy and avoids complex decoupling or metamaterial structures. Designs like [35] (80 × 80 mm²) occupy a larger footprint with fewer ports.
· Strong isolation and low ECC: The proposed design achieves inter-element isolation >20 dB and ECC < 0.05, indicating excellent diversity performance and low mutual coupling. This ensures high-quality MIMO communication with reduced signal correlation and interference.
Overall, the proposed antenna demonstrates a well-optimized trade-off between performance metrics and practical implementation constraints. It outperforms or competes favorably with other designs in all key categories and is well suited for integration into compact mmWave 5G systems requiring high capacity and wideband support.







Table 2. Comparison of the proposed antenna with other state-of-the-art MIMO antenna systems in terms of key performance metrics.

	Ref.
	Ports
	Bandwidth (GHz)
	Max. Gain (dB)
	Size (mm3)
	Isolation (dB)
	ECC

	[28]
	4
	25-40
	7.2
	158 
	> 17
	< 0.03

	[29]
	-
	24-28
	7.4
	30
	-
	-

	[30]
	2
	2.6-13
	0.76-6.02
	66.8  40  0.8
	> 15
	< 0.02

	[31]
	4
	26-29.5
	14
	19  19 0.76
	> 20
	< 0.015

	[32]
	4
	25.5-29.6
	8.3
	30 
	> 10
	 < 0.01

	[33]
	4
	26-30
	8
	25  15
	> 20
	<0.001

	[34]
	4
	25-40
	7
	24  24
	26
	<0.05

	[35]
	4
	23-40
	10
	80  80
	22
	< 0.01

	[36]
	4
	36.83–40
	6.5
	47.4  32.5
	45
	<0.05

	[37]
	2
	27-29
	8.75
	18  38  0.8
	64
	<0.005

	[38]
	1
	3.2-14
	8.1
	62.5  62.5 25
	-
	-

	[39]
	1
	3-15
	8.1
	62.5  62.5 25
	-
	-

	This Work
	8
	25-35
	9.65
	24  144  0.8
	> 20
	<0.05



7. Conclusion
         In this work, a novel eight-element MIMO antenna system has been developed for 5G mmWave applications, operating effectively across a wide frequency range of 25–35 GHz. The proposed design introduces a diagonally arranged antenna configuration on a compact substrate footprint of 24 × 144 × 0.8 mm³, facilitating low mutual coupling without the need for external decoupling structures. This spatial arrangement significantly enhances isolation performance, consistently achieving values greater than 28 dB across the entire operating bandwidth outperforming many contemporary designs.
One of the key innovations of this work lies in the methodical evolution from a single-element antenna to a full eight-element MIMO array, enabling enhanced channel capacity and data throughput while maintaining structural simplicity and fabrication feasibility. The antenna achieves a broad impedance bandwidth of 10 GHz and a high peak gain of 9.65 dB, supported by a maximum total efficiency of 92%, making it highly effective in overcoming propagation challenges such as atmospheric attenuation that are prevalent in mmWave bands.
Furthermore, rigorous evaluation of essential MIMO performance metrics, including Envelope Correlation Coefficient (ECC < 0.05) and Diversity Gain, demonstrates strong spatial and pattern diversity, essential for reliable multi-stream transmission in 5G systems. The measured results closely align with simulation data, affirming the robustness and practical viability of the design.
The novelty of this work is underscored by its ability to integrate high port-count MIMO functionality with wideband operation, compact size, high isolation, and superior radiation performance all without sacrificing design simplicity or requiring complex isolation enhancement techniques. These attributes establish the proposed antenna as a strong candidate for high-performance 5G mmWave communication systems and future wireless networks demanding compact, high-efficiency MIMO solutions.
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Reflection coefficient (dB)
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S-parameters
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S-parameters
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Reflection coefficient (dB)
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Transmission coefficient (dB)
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Reflection coefficient (dB)
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Transmissiom coefficient (dB)




E-plane S	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	-179	-178	-177	-176	-175	-174	-173	-172	-171	-170	-169	-168	-167	-166	-165	-164	-163	-162	-161	-160	-159	-158	-157	-156	-155	-154	-153	-152	-151	-150	-149	-148	-147	-146	-145	-144	-143	-142	-141	-140	-139	-138	-137	-136	-135	-134	-133	-132	-131	-130	-129	-128	-127	-126	-125	-124	-123	-122	-121	-120	-119	-118	-117	-116	-115	-114	-113	-112	-111	-110	-109	-108	-107	-106	-105	-104	-103	-102	-101	-100	-99	-98	-97	-96	-95	-94	-93	-92	-91	-90	-89	-88	-87	-86	-85	-84	-83	-82	-81	-80	-79	-78	-77	-76	-75	-74	-73	-72	-71	-70	-69	-68	-67	-66	-65	-64	-63	-62	-61	-60	-59	-58	-57	-56	-55	-54	-53	-52	-51	-50	-49	-48	-47	-46	-45	-44	-43	-42	-41	-40	-39	-38	-37	-36	-35	-34	-33	-32	-31	-30	-29	-28	-27	-26	-25	-24	-23	-22	-21	-20	-19	-18	-17	-16	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	3.5129999999999999	4.1260000000000003	4.6980000000000004	5.2229999999999999	5.6989999999999998	6.125	6.5019999999999998	6.83	7.11	7.3440000000000003	7.532	7.6760000000000002	7.7789999999999999	7.8390000000000004	7.8609999999999998	7.8440000000000003	7.79	7.702	7.5819999999999999	7.4329999999999998	7.2569999999999997	7.06	6.8460000000000001	6.6210000000000004	6.3929999999999998	6.1710000000000003	5.9640000000000004	5.7830000000000004	5.6369999999999996	5.5369999999999999	5.4880000000000004	5.4950000000000001	5.5579999999999998	5.673	5.8339999999999996	6.0330000000000004	6.26	6.5069999999999997	6.7640000000000002	7.0250000000000004	7.282	7.532	7.77	7.9930000000000003	8.1989999999999998	8.3879999999999999	8.5579999999999998	8.7080000000000002	8.8390000000000004	8.9499999999999993	9.0419999999999998	9.1150000000000002	9.1690000000000005	9.2059999999999995	9.2249999999999996	9.2260000000000009	9.2119999999999997	9.1820000000000004	9.1359999999999992	9.0749999999999993	9	8.9120000000000008	8.81	8.6950000000000003	8.5679999999999996	8.4290000000000003	8.2780000000000005	8.1170000000000009	7.944	7.7610000000000001	7.5679999999999996	7.3659999999999997	7.1539999999999999	6.9329999999999998	6.7030000000000003	6.4649999999999999	6.2190000000000003	5.9649999999999999	5.7039999999999997	5.4370000000000003	5.1630000000000003	4.883	4.5990000000000002	4.3099999999999996	4.0170000000000003	3.722	3.4249999999999998	3.1280000000000001	2.8319999999999999	2.54	2.2519999999999998	1.97	1.6990000000000001	1.4390000000000001	1.1930000000000001	0.96530000000000005	0.75749999999999995	0.57240000000000002	0.41270000000000001	0.2802	0.17649999999999999	0.1024	5.8250000000000003E-2	4.333E-2	5.6430000000000001E-2	9.5670000000000005E-2	0.15870000000000001	0.24260000000000001	0.34449999999999997	0.46129999999999999	0.58979999999999999	0.72689999999999999	0.86990000000000001	1.016	1.163	1.3080000000000001	1.45	1.5860000000000001	1.716	1.837	1.948	2.048	2.1349999999999998	2.2090000000000001	2.2690000000000001	2.3130000000000002	2.34	2.3490000000000002	2.339	2.3090000000000002	2.2559999999999998	2.1800000000000002	2.08	1.952	1.7949999999999999	1.6060000000000001	1.383	1.123	0.82169999999999999	0.4753	7.8839999999999993E-2	-0.37319999999999998	-0.88719999999999999	-1.4710000000000001	-2.133	-2.8820000000000001	-3.7269999999999999	-4.6760000000000002	-5.7240000000000002	-6.8449999999999998	-7.9619999999999997	-8.9030000000000005	-9.3989999999999991	-9.2349999999999994	-8.4529999999999994	-7.3129999999999997	-6.0620000000000003	-4.8419999999999996	-3.7120000000000002	-2.6920000000000002	-1.782	-0.97599999999999998	-0.26540000000000002	0.35709999999999997	0.89849999999999997	1.3640000000000001	1.76	2.089	2.3540000000000001	2.5579999999999998	2.702	2.7890000000000001	2.819	2.7919999999999998	2.7090000000000001	2.5710000000000002	2.3769999999999998	2.1280000000000001	1.825	1.4710000000000001	1.0669999999999999	0.62160000000000004	0.1444	-0.34839999999999999	-0.8327	-1.276	-1.637	-1.875	-1.9550000000000001	-1.863	-1.611	-1.23	-0.76160000000000005	-0.24640000000000001	0.28270000000000001	0.80130000000000001	1.2929999999999999	1.748	2.1589999999999998	2.524	2.8410000000000002	3.1110000000000002	3.3319999999999999	3.508	3.637	3.722	3.7629999999999999	3.7610000000000001	3.718	3.633	3.5089999999999999	3.3460000000000001	3.145	2.9060000000000001	2.6320000000000001	2.3239999999999998	1.984	1.6140000000000001	1.2190000000000001	0.80269999999999997	0.37159999999999999	-6.6470000000000001E-2	-0.50190000000000001	-0.92290000000000005	-1.3160000000000001	-1.669	-1.9670000000000001	-2.2000000000000002	-2.3610000000000002	-2.4500000000000002	-2.4689999999999999	-2.4289999999999998	-2.3420000000000001	-2.2200000000000002	-2.0760000000000001	-1.921	-1.7669999999999999	-1.62	-1.486	-1.371	-1.2769999999999999	-1.2070000000000001	-1.163	-1.145	-1.1539999999999999	-1.1910000000000001	-1.256	-1.349	-1.4710000000000001	-1.621	-1.8	-2.0089999999999999	-2.2469999999999999	-2.5150000000000001	-2.8149999999999999	-3.1459999999999999	-3.5110000000000001	-3.91	-4.3449999999999998	-4.8179999999999996	-5.3289999999999997	-5.8810000000000002	-6.4740000000000002	-7.109	-7.7839999999999998	-8.4930000000000003	-9.2249999999999996	-9.9600000000000009	-10.66	-11.28	-11.74	-11.98	-11.95	-11.65	-11.13	-10.45	-9.6950000000000003	-8.9049999999999994	-8.1170000000000009	-7.3520000000000003	-6.62	-5.9249999999999998	-5.2709999999999999	-4.6550000000000002	-4.0780000000000003	-3.5369999999999999	-3.0310000000000001	-2.5569999999999999	-2.1150000000000002	-1.702	-1.319	-0.96250000000000002	-0.63319999999999999	-0.3301	-5.2720000000000003E-2	0.19919999999999999	0.4259	0.62739999999999996	0.8034	0.95389999999999997	1.0780000000000001	1.177	1.248	1.292	1.3069999999999999	1.2929999999999999	1.25	1.1759999999999999	1.071	0.93500000000000005	0.76670000000000005	0.56669999999999998	0.33589999999999998	7.6189999999999994E-2	-0.2094	-0.51559999999999995	-0.83499999999999996	-1.1559999999999999	-1.4650000000000001	-1.7430000000000001	-1.9690000000000001	-2.12	-2.1760000000000002	-2.1269999999999998	-1.9710000000000001	-1.7170000000000001	-1.3839999999999999	-0.99480000000000002	-0.57269999999999999	-0.1389	0.28889999999999999	0.69769999999999999	1.077	1.419	1.72	1.974	2.1789999999999998	2.3330000000000002	2.4350000000000001	2.4830000000000001	2.4769999999999999	2.4140000000000001	2.2959999999999998	2.1240000000000001	1.8979999999999999	1.6220000000000001	1.304	0.95330000000000004	0.58879999999999999	0.23619999999999999	-6.9190000000000002E-2	-0.28510000000000002	-0.3674	-0.28399999999999997	-2.529E-2	0.3921	0.93179999999999996	1.55	2.206	2.8690000000000002	H-plane S	3.5129999999999999	3.5409999999999999	3.5619999999999998	3.5510000000000002	3.4790000000000001	3.3380000000000001	3.1509999999999998	2.9550000000000001	2.78	2.625	2.4769999999999999	2.3260000000000001	2.181	2.0569999999999999	1.962	1.8819999999999999	1.7929999999999999	1.667	1.4810000000000001	1.2150000000000001	0.85550000000000004	0.41620000000000001	-5.5530000000000003E-2	-0.48849999999999999	-0.83089999999999997	-1.089	-1.3149999999999999	-1.5609999999999999	-1.8420000000000001	-2.153	-2.4990000000000001	-2.911	-3.4409999999999998	-4.1280000000000001	-4.9749999999999996	-5.9489999999999998	-6.9870000000000001	-8.0190000000000001	-8.9920000000000009	-9.8510000000000009	-10.51	-10.82	-10.65	-10.01	-9.0730000000000004	-8.0429999999999993	-7.0570000000000004	-6.1769999999999996	-5.4210000000000003	-4.7869999999999999	-4.2679999999999998	-3.863	-3.5710000000000002	-3.3929999999999998	-3.3180000000000001	-3.327	-3.391	-3.4710000000000001	-3.5350000000000001	-3.5630000000000002	-3.5569999999999999	-3.5329999999999999	-3.5179999999999998	-3.5310000000000001	-3.58	-3.66	-3.7549999999999999	-3.839	-3.887	-3.879	-3.8090000000000002	-3.6840000000000002	-3.5190000000000001	-3.3340000000000001	-3.149	-2.9790000000000001	-2.8330000000000002	-2.7160000000000002	-2.6280000000000001	-2.569	-2.5339999999999998	-2.5190000000000001	-2.5190000000000001	-2.528	-2.5430000000000001	-2.56	-2.5760000000000001	-2.5910000000000002	-2.6019999999999999	-2.613	-2.6240000000000001	-2.637	-2.657	-2.6869999999999998	-2.7309999999999999	-2.794	-2.8780000000000001	-2.988	-3.1269999999999998	-3.2970000000000002	-3.4969999999999999	-3.7250000000000001	-3.9740000000000002	-4.2359999999999998	-4.4950000000000001	-4.7329999999999997	-4.9279999999999999	-5.0629999999999997	-5.1289999999999996	-5.1289999999999996	-5.0819999999999999	-5.0149999999999997	-4.9610000000000003	-4.9480000000000004	-4.992	-5.0970000000000004	-5.242	-5.3840000000000003	-5.468	-5.4429999999999996	-5.2930000000000001	-5.0540000000000003	-4.7919999999999998	-4.5750000000000002	-4.4470000000000001	-4.4130000000000003	-4.4420000000000002	-4.4829999999999997	-4.49	-4.4660000000000002	-4.4619999999999997	-4.5469999999999997	-4.7640000000000002	-5.0789999999999997	-5.3650000000000002	-5.44	-5.2140000000000004	-4.7859999999999996	-4.3479999999999999	-4.05	-3.9489999999999998	-4.0380000000000003	-4.2830000000000004	-4.6589999999999998	-5.1509999999999998	-5.7069999999999999	-6.1870000000000003	-6.3819999999999997	-6.1749999999999998	-5.6639999999999997	-5.024	-4.3490000000000002	-3.6509999999999998	-2.9449999999999998	-2.2869999999999999	-1.7549999999999999	-1.4059999999999999	-1.252	-1.2549999999999999	-1.3220000000000001	-1.335	-1.214	-0.97740000000000005	-0.72670000000000001	-0.55100000000000005	-0.4617	-0.39850000000000002	-0.29070000000000001	-0.1232	6.5369999999999998E-2	0.23810000000000001	0.39600000000000002	0.5615	0.74180000000000001	0.91320000000000001	1.038	1.091	1.0760000000000001	1.034	1.0189999999999999	1.0669999999999999	1.165	1.2669999999999999	1.337	1.365	1.357	1.3149999999999999	1.2390000000000001	1.1419999999999999	1.042	0.94530000000000003	0.84350000000000003	0.72940000000000005	0.62009999999999998	0.54720000000000002	0.52200000000000002	0.51739999999999997	0.48920000000000002	0.40889999999999999	0.27579999999999999	0.1077	-7.3599999999999999E-2	-0.25269999999999998	-0.42770000000000002	-0.61450000000000005	-0.84130000000000005	-1.131	-1.484	-1.875	-2.2749999999999999	-2.6749999999999998	-3.0870000000000002	-3.5270000000000001	-3.984	-4.4169999999999998	-4.7809999999999997	-5.048	-5.2290000000000001	-5.3559999999999999	-5.4640000000000004	-5.5869999999999997	-5.7480000000000002	-5.9569999999999999	-6.1989999999999998	-6.4340000000000002	-6.609	-6.6779999999999999	-6.6289999999999996	-6.48	-6.2649999999999997	-6.0149999999999997	-5.7519999999999998	-5.4909999999999997	-5.2439999999999998	-5.0199999999999996	-4.8289999999999997	-4.6769999999999996	-4.5739999999999998	-4.5259999999999998	-4.5410000000000004	-4.625	-4.78	-5.0049999999999999	-5.2869999999999999	-5.6079999999999997	-5.9379999999999997	-6.2409999999999997	-6.48	-6.6289999999999996	-6.6760000000000002	-6.6289999999999996	-6.51	-6.3470000000000004	-6.1660000000000004	-5.9870000000000001	-5.8239999999999998	-5.6840000000000002	-5.5709999999999997	-5.4829999999999997	-5.4210000000000003	-5.38	-5.359	-5.3540000000000001	-5.3639999999999999	-5.3849999999999998	-5.4160000000000004	-5.4560000000000004	-5.5030000000000001	-5.5570000000000004	-5.6180000000000003	-5.6840000000000002	-5.7560000000000002	-5.8339999999999996	-5.9169999999999998	-6.0049999999999999	-6.0979999999999999	-6.1959999999999997	-6.298	-6.4029999999999996	-6.508	-6.6109999999999998	-6.7050000000000001	-6.7850000000000001	-6.843	-6.8680000000000003	-6.85	-6.782	-6.6589999999999998	-6.484	-6.266	-6.0220000000000002	-5.7750000000000004	-5.55	-5.375	-5.2729999999999997	-5.2690000000000001	-5.3810000000000002	-5.6230000000000002	-6.0049999999999999	-6.53	-7.1929999999999996	-7.9770000000000003	-8.8550000000000004	-9.7910000000000004	-10.73	-11.61	-12.33	-12.73	-12.69	-12.14	-11.17	-9.9619999999999997	-8.6609999999999996	-7.3789999999999996	-6.1950000000000003	-5.1660000000000004	-4.3259999999999996	-3.6840000000000002	-3.2290000000000001	-2.9279999999999999	-2.7530000000000001	-2.694	-2.7759999999999998	-3.032	-3.4630000000000001	-3.9569999999999999	-4.2530000000000001	-4.0819999999999999	-3.4489999999999998	-2.6160000000000001	-1.8140000000000001	-1.1180000000000001	-0.51590000000000003	1.008E-2	0.44479999999999997	0.76359999999999995	0.97250000000000003	1.121	1.2709999999999999	1.4510000000000001	1.6379999999999999	1.792	1.9039999999999999	1.996	2.101	2.2320000000000002	2.38	2.5270000000000001	2.665	2.79	2.9039999999999999	3.0089999999999999	3.1030000000000002	3.1819999999999999	3.2469999999999999	3.302	3.355	3.407	3.452	3.4860000000000002	with SRR	H-plane M	1.7565	1.7705	1.7809999999999999	1.7755000000000001	1.7395	1.669	1.5754999999999999	1.4775	1.39	1.3125	1.2384999999999999	1.163	1.0905	1.0285	0.98099999999999998	0.94099999999999995	0.89649999999999996	0.83350000000000002	0.74050000000000005	0.60750000000000004	0.42775000000000002	0.20810000000000001	-2.7765000000000001E-2	-0.24424999999999999	-0.41544999999999999	-0.54449999999999998	-0.65749999999999997	-0.78049999999999997	-0.92100000000000004	-1.0765	-1.2495000000000001	-1.4555	-1.7204999999999999	-2.0640000000000001	-2.4874999999999998	-2.9744999999999999	-3.4935	-4.0095000000000001	-4.4960000000000004	-4.9255000000000004	-5.2549999999999999	-5.41	-5.3250000000000002	-5.0049999999999999	-4.5365000000000002	-4.0214999999999996	-3.5285000000000002	-3.0884999999999998	-2.7105000000000001	-2.3935	-2.1339999999999999	-1.9315	-1.7855000000000001	-1.6964999999999999	-1.659	-1.6635	-1.6955	-1.7355	-1.7675000000000001	-1.7815000000000001	-1.7785	-1.7665	-1.7589999999999999	-1.7655000000000001	-1.79	-1.83	-1.8774999999999999	-1.9195	-1.9435	-1.9395	-1.9045000000000001	-1.8420000000000001	-1.7595000000000001	-1.667	-1.5745	-1.4895	-1.4165000000000001	-1.3580000000000001	-1.3140000000000001	-1.2845	-1.2669999999999999	-1.2595000000000001	-1.2595000000000001	-1.264	-1.2715000000000001	-1.28	-1.288	-1.2955000000000001	-1.3009999999999999	-1.3065	-1.3120000000000001	-1.3185	-1.3285	-1.3434999999999999	-1.3654999999999999	-1.397	-1.4390000000000001	-1.494	-1.5634999999999999	-1.6485000000000001	-1.7484999999999999	-1.8625	-1.9870000000000001	-2.1179999999999999	-2.2475000000000001	-2.3664999999999998	-2.464	-2.5314999999999999	-2.5644999999999998	-2.5644999999999998	-2.5409999999999999	-2.5074999999999998	-2.4805000000000001	-2.4740000000000002	-2.496	-2.5485000000000002	-2.621	-2.6920000000000002	-2.734	-2.7214999999999998	-2.6465000000000001	-2.5270000000000001	-2.3959999999999999	-2.2875000000000001	-2.2235	-2.2065000000000001	-2.2210000000000001	-2.2414999999999998	-2.2450000000000001	-2.2330000000000001	-2.2309999999999999	-2.2734999999999999	-2.3820000000000001	-2.5394999999999999	-2.6825000000000001	-2.72	-2.6070000000000002	-2.3929999999999998	-2.1739999999999999	-2.0249999999999999	-1.9744999999999999	-2.0190000000000001	-2.1415000000000002	-2.3294999999999999	-2.5754999999999999	-2.8534999999999999	-3.0935000000000001	-3.1909999999999998	-3.0874999999999999	-2.8319999999999999	-2.512	-2.1745000000000001	-1.8254999999999999	-1.4724999999999999	-1.1435	-0.87749999999999995	-0.70299999999999996	-0.626	-0.62749999999999995	-0.66100000000000003	-0.66749999999999998	-0.60699999999999998	-0.48870000000000002	-0.36335000000000001	-0.27550000000000002	-0.23085	-0.19925000000000001	-0.14535000000000001	-6.1600000000000002E-2	3.2684999999999999E-2	0.11905	0.19800000000000001	0.28075	0.37090000000000001	0.45660000000000001	0.51900000000000002	0.54549999999999998	0.53800000000000003	0.51700000000000002	0.50949999999999995	0.53349999999999997	0.58250000000000002	0.63349999999999995	0.66849999999999998	0.6825	0.67849999999999999	0.65749999999999997	0.61950000000000005	0.57099999999999995	0.52100000000000002	0.47265000000000001	0.42175000000000001	0.36470000000000002	0.31004999999999999	0.27360000000000001	0.26100000000000001	0.25869999999999999	0.24460000000000001	0.20444999999999999	0.13789999999999999	5.3850000000000002E-2	-3.6799999999999999E-2	-0.12634999999999999	-0.21385000000000001	-0.30725000000000002	-0.42065000000000002	-0.5655	-0.74199999999999999	-0.9375	-1.1375	-1.3374999999999999	-1.5435000000000001	-1.7635000000000001	-1.992	-2.2084999999999999	-2.3904999999999998	-2.524	-2.6145	-2.6779999999999999	-2.7320000000000002	-2.7934999999999999	-2.8740000000000001	-2.9784999999999999	-3.0994999999999999	-3.2170000000000001	-3.3045	-3.339	-3.3144999999999998	-3.24	-3.1324999999999998	-3.0074999999999998	-2.8759999999999999	-2.7454999999999998	-2.6219999999999999	-2.5099999999999998	-2.4144999999999999	-2.3384999999999998	-2.2869999999999999	-2.2629999999999999	-2.2705000000000002	-2.3125	-2.39	-2.5024999999999999	-2.6435	-2.8039999999999998	-2.9689999999999999	-3.1204999999999998	-3.24	-3.3144999999999998	-3.3380000000000001	-3.3144999999999998	-3.2549999999999999	-3.1735000000000002	-3.0830000000000002	-2.9935	-2.9119999999999999	-2.8420000000000001	-2.7854999999999999	-2.7414999999999998	-2.7105000000000001	-2.69	-2.6795	-2.677	-2.6819999999999999	-2.6924999999999999	-2.7080000000000002	-2.7280000000000002	-2.7515000000000001	-2.7785000000000002	-2.8090000000000002	-2.8420000000000001	-2.8780000000000001	-2.9169999999999998	-2.9584999999999999	-3.0024999999999999	-3.0489999999999999	-3.0979999999999999	-3.149	-3.2014999999999998	-3.254	-3.3054999999999999	-3.3525	-3.3925000000000001	-3.4215	-3.4340000000000002	-3.4249999999999998	-3.391	-3.3294999999999999	-3.242	-3.133	-3.0110000000000001	-2.8875000000000002	-2.7749999999999999	-2.6875	-2.6364999999999998	-2.6345000000000001	-2.6905000000000001	-2.8115000000000001	-3.0024999999999999	-3.2650000000000001	-3.5964999999999998	-3.9885000000000002	-4.4275000000000002	-4.8955000000000002	-5.3650000000000002	-5.8049999999999997	-6.165	-6.3650000000000002	-6.3449999999999998	-6.07	-5.585	-4.9809999999999999	-4.3304999999999998	-3.6894999999999998	-3.0975000000000001	-2.5830000000000002	-2.1629999999999998	-1.8420000000000001	-1.6145	-1.464	-1.3765000000000001	-1.347	-1.3879999999999999	-1.516	-1.7315	-1.9784999999999999	-2.1265000000000001	-2.0409999999999999	-1.7244999999999999	-1.3080000000000001	-0.90700000000000003	-0.55900000000000005	-0.25795000000000001	5.0400000000000002E-3	0.22239999999999999	0.38179999999999997	0.48625000000000002	0.5605	0.63549999999999995	0.72550000000000003	0.81899999999999995	0.89600000000000002	0.95199999999999996	0.998	1.0505	1.1160000000000001	1.19	1.2635000000000001	1.3325	1.395	1.452	1.5044999999999999	1.5515000000000001	1.591	1.6234999999999999	1.651	1.6775	1.7035	1.726	1.7430000000000001	E-plane M	1.7565	2.0630000000000002	2.3490000000000002	2.6114999999999999	2.8494999999999999	3.0625	3.2509999999999999	3.415	3.5550000000000002	3.6720000000000002	3.766	3.8380000000000001	3.8895	3.9195000000000002	3.9304999999999999	3.9220000000000002	3.895	3.851	3.7909999999999999	3.7164999999999999	3.6284999999999998	3.53	3.423	3.3105000000000002	3.1964999999999999	3.0855000000000001	2.9820000000000002	2.8915000000000002	2.8184999999999998	2.7685	2.7440000000000002	2.7475000000000001	2.7789999999999999	2.8365	2.9169999999999998	3.0165000000000002	3.13	3.2534999999999998	3.3820000000000001	3.5125000000000002	3.641	3.766	3.8849999999999998	3.9965000000000002	4.0994999999999999	4.194	4.2789999999999999	4.3540000000000001	4.4195000000000002	4.4749999999999996	4.5209999999999999	4.5575000000000001	4.5845000000000002	4.6029999999999998	4.6124999999999998	4.6130000000000004	4.6059999999999999	4.5910000000000002	4.5679999999999996	4.5374999999999996	4.5	4.4560000000000004	4.4050000000000002	4.3475000000000001	4.2839999999999998	4.2145000000000001	4.1390000000000002	4.0585000000000004	3.972	3.8805000000000001	3.7839999999999998	3.6829999999999998	3.577	3.4664999999999999	3.3515000000000001	3.2324999999999999	3.1095000000000002	2.9824999999999999	2.8519999999999999	2.7185000000000001	2.5815000000000001	2.4415	2.2995000000000001	2.1549999999999998	2.0085000000000002	1.861	1.7124999999999999	1.5640000000000001	1.4159999999999999	1.27	1.1259999999999999	0.98499999999999999	0.84950000000000003	0.71950000000000003	0.59650000000000003	0.48265000000000002	0.37874999999999998	0.28620000000000001	0.20635000000000001	0.1401	8.8249999999999995E-2	5.1200000000000002E-2	2.9125000000000002E-2	2.1665E-2	2.8215E-2	4.7835000000000003E-2	7.9350000000000004E-2	0.12130000000000001	0.17224999999999999	0.23064999999999999	0.2949	0.36345	0.43495	0.50800000000000001	0.58150000000000002	0.65400000000000003	0.72499999999999998	0.79300000000000004	0.85799999999999998	0.91849999999999998	0.97399999999999998	1.024	1.0674999999999999	1.1045	1.1345000000000001	1.1565000000000001	1.17	1.1745000000000001	1.1695	1.1545000000000001	1.1279999999999999	1.0900000000000001	1.04	0.97599999999999998	0.89749999999999996	0.80300000000000005	0.6915	0.5615	0.41084999999999999	0.23765	3.9419999999999997E-2	-0.18659999999999999	-0.44359999999999999	-0.73550000000000004	-1.0665	-1.4410000000000001	-1.8634999999999999	-2.3380000000000001	-2.8620000000000001	-3.4224999999999999	-3.9809999999999999	-4.4515000000000002	-4.6994999999999996	-4.6174999999999997	-4.2264999999999997	-3.6564999999999999	-3.0310000000000001	-2.4209999999999998	-1.8560000000000001	-1.3460000000000001	-0.89100000000000001	-0.48799999999999999	-0.13270000000000001	0.17854999999999999	0.44924999999999998	0.68200000000000005	0.88	1.0445	1.177	1.2789999999999999	1.351	1.3945000000000001	1.4095	1.3959999999999999	1.3545	1.2855000000000001	1.1884999999999999	1.0640000000000001	0.91249999999999998	0.73550000000000004	0.53349999999999997	0.31080000000000002	7.22E-2	-0.17419999999999999	-0.41635	-0.63800000000000001	-0.81850000000000001	-0.9375	-0.97750000000000004	-0.93149999999999999	-0.80549999999999999	-0.61499999999999999	-0.38080000000000003	-0.1232	0.14135	0.40065000000000001	0.64649999999999996	0.874	1.0794999999999999	1.262	1.4205000000000001	1.5555000000000001	1.6659999999999999	1.754	1.8185	1.861	1.8815	1.8805000000000001	1.859	1.8165	1.7544999999999999	1.673	1.5725	1.4530000000000001	1.3160000000000001	1.1619999999999999	0.99199999999999999	0.80700000000000005	0.60950000000000004	0.40134999999999998	0.18579999999999999	-3.3235000000000001E-2	-0.25095000000000001	-0.46145000000000003	-0.65800000000000003	-0.83450000000000002	-0.98350000000000004	-1.1000000000000001	-1.1805000000000001	-1.2250000000000001	-1.2344999999999999	-1.2144999999999999	-1.171	-1.1100000000000001	-1.038	-0.96050000000000002	-0.88349999999999995	-0.81	-0.74299999999999999	-0.6855	-0.63849999999999996	-0.60350000000000004	-0.58150000000000002	-0.57250000000000001	-0.57699999999999996	-0.59550000000000003	-0.628	-0.67449999999999999	-0.73550000000000004	-0.8105	-0.9	-1.0044999999999999	-1.1234999999999999	-1.2575000000000001	-1.4075	-1.573	-1.7555000000000001	-1.9550000000000001	-2.1724999999999999	-2.4089999999999998	-2.6644999999999999	-2.9405000000000001	-3.2370000000000001	-3.5545	-3.8919999999999999	-4.2465000000000002	-4.6124999999999998	-4.9800000000000004	-5.33	-5.64	-5.87	-5.99	-5.9749999999999996	-5.8250000000000002	-5.5650000000000004	-5.2249999999999996	-4.8475000000000001	-4.4524999999999997	-4.0585000000000004	-3.6760000000000002	-3.31	-2.9624999999999999	-2.6355	-2.3275000000000001	-2.0390000000000001	-1.7685	-1.5155000000000001	-1.2785	-1.0575000000000001	-0.85099999999999998	-0.65949999999999998	-0.48125000000000001	-0.31659999999999999	-0.16505	-2.6360000000000001E-2	9.9599999999999994E-2	0.21295	0.31369999999999998	0.4017	0.47694999999999999	0.53900000000000003	0.58850000000000002	0.624	0.64600000000000002	0.65349999999999997	0.64649999999999996	0.625	0.58799999999999997	0.53549999999999998	0.46750000000000003	0.38335000000000002	0.28334999999999999	0.16794999999999999	3.8094999999999997E-2	-0.1047	-0.25779999999999997	-0.41749999999999998	-0.57799999999999996	-0.73250000000000004	-0.87150000000000005	-0.98450000000000004	-1.06	-1.0880000000000001	-1.0634999999999999	-0.98550000000000004	-0.85850000000000004	-0.69199999999999995	-0.49740000000000001	-0.28634999999999999	-6.9449999999999998E-2	0.14445	0.34884999999999999	0.53849999999999998	0.70950000000000002	0.86	0.98699999999999999	1.0894999999999999	1.1665000000000001	1.2175	1.2415	1.2384999999999999	1.2070000000000001	1.1479999999999999	1.0620000000000001	0.94899999999999995	0.81100000000000005	0.65200000000000002	0.47665000000000002	0.2944	0.1181	-3.4595000000000001E-2	-0.14255000000000001	-0.1837	-0.14199999999999999	-1.2645E-2	0.19605	0.46589999999999998	0.77500000000000002	1.103	1.4345000000000001	

E-plane S	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	-179	-178	-177	-176	-175	-174	-173	-172	-171	-170	-169	-168	-167	-166	-165	-164	-163	-162	-161	-160	-159	-158	-157	-156	-155	-154	-153	-152	-151	-150	-149	-148	-147	-146	-145	-144	-143	-142	-141	-140	-139	-138	-137	-136	-135	-134	-133	-132	-131	-130	-129	-128	-127	-126	-125	-124	-123	-122	-121	-120	-119	-118	-117	-116	-115	-114	-113	-112	-111	-110	-109	-108	-107	-106	-105	-104	-103	-102	-101	-100	-99	-98	-97	-96	-95	-94	-93	-92	-91	-90	-89	-88	-87	-86	-85	-84	-83	-82	-81	-80	-79	-78	-77	-76	-75	-74	-73	-72	-71	-70	-69	-68	-67	-66	-65	-64	-63	-62	-61	-60	-59	-58	-57	-56	-55	-54	-53	-52	-51	-50	-49	-48	-47	-46	-45	-44	-43	-42	-41	-40	-39	-38	-37	-36	-35	-34	-33	-32	-31	-30	-29	-28	-27	-26	-25	-24	-23	-22	-21	-20	-19	-18	-17	-16	-15	-14	-13	-12	-11	-10	-9	-8	-7	-6	-5	-4	-3	-2	-1	1.6519999999999999	1.8939999999999999	2.27	2.7469999999999999	3.29	3.863	4.4390000000000001	4.9980000000000002	5.5259999999999998	6.0140000000000002	6.4569999999999999	6.8520000000000003	7.1959999999999997	7.4909999999999997	7.7350000000000003	7.9290000000000003	8.0739999999999998	8.1709999999999994	8.2200000000000006	8.2219999999999995	8.1769999999999996	8.0869999999999997	7.952	7.774	7.5540000000000003	7.2939999999999996	6.9980000000000002	6.67	6.3159999999999998	5.9450000000000003	5.569	5.202	4.8639999999999999	4.5750000000000002	4.3579999999999997	4.2300000000000004	4.2050000000000001	4.2839999999999998	4.4610000000000003	4.7190000000000003	5.0389999999999997	5.4009999999999998	5.7859999999999996	6.1769999999999996	6.5629999999999997	6.9359999999999999	7.2889999999999997	7.6180000000000003	7.9210000000000003	8.1969999999999992	8.4450000000000003	8.6660000000000004	8.859	9.0250000000000004	9.1660000000000004	9.2810000000000006	9.3729999999999993	9.4410000000000007	9.4870000000000001	9.5109999999999992	9.5150000000000006	9.4990000000000006	9.4640000000000004	9.41	9.34	9.2520000000000007	9.1479999999999997	9.0280000000000005	8.8930000000000007	8.7430000000000003	8.5790000000000006	8.4009999999999998	8.2089999999999996	8.0050000000000008	7.7880000000000003	7.5579999999999998	7.3159999999999998	7.0629999999999997	6.798	6.5229999999999997	6.2359999999999998	5.9390000000000001	5.6319999999999997	5.3159999999999998	4.9909999999999997	4.6580000000000004	4.3179999999999996	3.972	3.6219999999999999	3.27	2.9180000000000001	2.5680000000000001	2.2250000000000001	1.8919999999999999	1.5740000000000001	1.2769999999999999	1.0049999999999999	0.76539999999999997	0.56330000000000002	0.40400000000000003	0.29149999999999998	0.22839999999999999	0.21560000000000001	0.25180000000000002	0.33410000000000001	0.45789999999999997	0.6179	0.80769999999999997	1.0209999999999999	1.252	1.494	1.7430000000000001	1.994	2.242	2.4860000000000002	2.7210000000000001	2.9449999999999998	3.157	3.3540000000000001	3.536	3.7	3.8450000000000002	3.97	4.0739999999999998	4.1559999999999997	4.2149999999999999	4.2480000000000002	4.2549999999999999	4.2350000000000003	4.1849999999999996	4.1040000000000001	3.99	3.84	3.6520000000000001	3.4220000000000002	3.1480000000000001	2.8239999999999998	2.4460000000000002	2.008	1.5029999999999999	0.92330000000000001	0.25840000000000002	-0.50280000000000002	-1.3740000000000001	-2.3679999999999999	-3.496	-4.7560000000000002	-6.1040000000000001	-7.399	-8.3260000000000005	-8.484	-7.7750000000000004	-6.532	-5.1319999999999997	-3.7839999999999998	-2.5630000000000002	-1.4850000000000001	-0.54290000000000005	0.27429999999999999	0.97870000000000001	1.581	2.0910000000000002	2.5150000000000001	2.859	3.1269999999999998	3.323	3.4489999999999998	3.5070000000000001	3.4969999999999999	3.42	3.2759999999999998	3.0630000000000002	2.78	2.427	2.0009999999999999	1.502	0.93120000000000003	0.29170000000000001	-0.40689999999999998	-1.145	-1.8879999999999999	-2.5790000000000002	-3.1379999999999999	-3.4750000000000001	-3.5259999999999998	-3.2879999999999998	-2.819	-2.2080000000000002	-1.534	-0.85809999999999997	-0.21640000000000001	0.37109999999999999	0.89490000000000003	1.351	1.74	2.0630000000000002	2.3210000000000002	2.5169999999999999	2.653	2.7309999999999999	2.7530000000000001	2.7189999999999999	2.6320000000000001	2.492	2.2989999999999999	2.0529999999999999	1.7569999999999999	1.409	1.0109999999999999	0.56589999999999996	7.5740000000000002E-2	-0.45329999999999998	-1.012	-1.5860000000000001	-2.1549999999999998	-2.6890000000000001	-3.1509999999999998	-3.5019999999999998	-3.7069999999999999	-3.7450000000000001	-3.6190000000000002	-3.3540000000000001	-2.9870000000000001	-2.556	-2.0950000000000002	-1.631	-1.181	-0.75890000000000002	-0.37019999999999997	-1.9199999999999998E-2	0.29239999999999999	0.56410000000000005	0.79659999999999997	0.99080000000000001	1.1479999999999999	1.2689999999999999	1.357	1.411	1.4339999999999999	1.427	1.391	1.3280000000000001	1.238	1.1220000000000001	0.98250000000000004	0.81899999999999995	0.63280000000000003	0.42449999999999999	0.1948	-5.5690000000000003E-2	-0.32640000000000002	-0.61699999999999999	-0.92689999999999995	-1.256	-1.605	-1.9730000000000001	-2.36	-2.766	-3.1930000000000001	-3.64	-4.1079999999999997	-4.5999999999999996	-5.1150000000000002	-5.6550000000000002	-6.2240000000000002	-6.8220000000000001	-7.452	-8.1189999999999998	-8.8230000000000004	-9.5690000000000008	-10.36	-11.19	-12.06	-12.96	-13.86	-14.71	-15.42	-15.88	-15.98	-15.71	-15.1	-14.28	-13.34	-12.36	-11.4	-10.47	-9.5839999999999996	-8.7460000000000004	-7.9560000000000004	-7.21	-6.508	-5.8470000000000004	-5.2220000000000004	-4.6340000000000003	-4.0789999999999997	-3.5550000000000002	-3.0630000000000002	-2.6	-2.1669999999999998	-1.7609999999999999	-1.3839999999999999	-1.036	-0.71509999999999996	-0.42299999999999999	-0.1598	7.3880000000000001E-2	0.27739999999999998	0.45	0.59079999999999999	0.69840000000000002	0.77180000000000004	0.8095	0.81020000000000003	0.7722	0.69389999999999996	0.5736	0.40989999999999999	0.20130000000000001	-5.287E-2	-0.35260000000000002	-0.69610000000000005	-1.079	-1.494	-1.925	-2.351	-2.738	-3.0430000000000001	-3.2189999999999999	-3.2250000000000001	-3.0409999999999999	-2.6760000000000002	-2.1669999999999998	-1.5620000000000001	-0.90600000000000003	-0.23810000000000001	0.4143	1.0329999999999999	1.605	2.1259999999999999	2.5910000000000002	2.9969999999999999	3.3450000000000002	3.633	3.863	4.0339999999999998	4.1459999999999999	4.2	4.1959999999999997	4.1360000000000001	4.0190000000000001	3.847	3.6240000000000001	3.3559999999999999	3.0489999999999999	2.7170000000000001	2.379	2.0590000000000002	1.792	1.6140000000000001	1.5589999999999999	H-plane S	1.6519999999999999	1.629	1.6140000000000001	1.577	1.51	1.458	1.4810000000000001	1.599	1.764	1.897	1.9450000000000001	1.9159999999999999	1.871	1.855	1.8480000000000001	1.796	1.6859999999999999	1.5740000000000001	1.5149999999999999	1.4950000000000001	1.4410000000000001	1.2929999999999999	1.0529999999999999	0.76910000000000001	0.52470000000000006	0.40460000000000002	0.44009999999999999	0.55710000000000004	0.61270000000000002	0.49320000000000003	0.1822	-0.2402	-0.66439999999999999	-1.0549999999999999	-1.4810000000000001	-2.0419999999999998	-2.7730000000000001	-3.6309999999999998	-4.5439999999999996	-5.4909999999999997	-6.508	-7.5739999999999998	-8.4819999999999993	-8.8919999999999995	-8.7309999999999999	-8.327	-8.0370000000000008	-8.0079999999999991	-8.2080000000000002	-8.4659999999999993	-8.5410000000000004	-8.2569999999999997	-7.6479999999999997	-6.9059999999999997	-6.218	-5.6909999999999998	-5.3540000000000001	-5.1820000000000004	-5.109	-5.0519999999999996	-4.9349999999999996	-4.7270000000000003	-4.452	-4.1689999999999996	-3.9369999999999998	-3.798	-3.7629999999999999	-3.8220000000000001	-3.9420000000000002	-4.0750000000000002	-4.1669999999999998	-4.1760000000000002	-4.08	-3.887	-3.625	-3.3279999999999998	-3.03	-2.7519999999999998	-2.5070000000000001	-2.3010000000000002	-2.1339999999999999	-2	-1.8959999999999999	-1.8129999999999999	-1.746	-1.69	-1.64	-1.5940000000000001	-1.5489999999999999	-1.5069999999999999	-1.4690000000000001	-1.4390000000000001	-1.419	-1.415	-1.4330000000000001	-1.478	-1.556	-1.673	-1.8340000000000001	-2.0419999999999998	-2.2989999999999999	-2.6	-2.9350000000000001	-3.2850000000000001	-3.6190000000000002	-3.8969999999999998	-4.0789999999999997	-4.1399999999999997	-4.0810000000000004	-3.9380000000000002	-3.7650000000000001	-3.6219999999999999	-3.556	-3.5950000000000002	-3.7389999999999999	-3.9529999999999998	-4.17	-4.3040000000000003	-4.2969999999999997	-4.1619999999999999	-3.9820000000000002	-3.8620000000000001	-3.8809999999999998	-4.0590000000000002	-4.3449999999999998	-4.6369999999999996	-4.8360000000000003	-4.9420000000000002	-5.0759999999999996	-5.391	-5.9530000000000003	-6.6070000000000002	-6.9290000000000003	-6.556	-5.7140000000000004	-4.9059999999999997	-4.407	-4.2169999999999996	-4.1740000000000004	-4.101	-3.9710000000000001	-3.9009999999999998	-3.9670000000000001	-4.048	-3.88	-3.3559999999999999	-2.669	-2.052	-1.54	-1.024	-0.42759999999999998	0.17030000000000001	0.6099	0.77210000000000001	0.62250000000000005	0.2072	-0.3392	-0.78459999999999996	-0.90649999999999997	-0.72089999999999999	-0.48180000000000001	-0.40429999999999999	-0.49170000000000003	-0.58450000000000002	-0.56869999999999998	-0.52080000000000004	-0.57469999999999999	-0.7228	-0.82389999999999997	-0.80210000000000004	-0.76539999999999997	-0.87380000000000002	-1.1859999999999999	-1.6419999999999999	-2.0979999999999999	-2.387	-2.4180000000000001	-2.2719999999999998	-2.113	-2.004	-1.8879999999999999	-1.73	-1.6	-1.5620000000000001	-1.5649999999999999	-1.514	-1.4179999999999999	-1.361	-1.34	-1.234	-0.97309999999999997	-0.6522	-0.41689999999999999	-0.32629999999999998	-0.34649999999999997	-0.41610000000000003	-0.496	-0.57730000000000004	-0.67220000000000002	-0.80459999999999998	-0.99009999999999998	-1.222	-1.484	-1.7809999999999999	-2.1120000000000001	-2.4039999999999999	-2.508	-2.3330000000000002	-1.992	-1.706	-1.633	-1.804	-2.1560000000000001	-2.5840000000000001	-2.9980000000000002	-3.363	-3.6880000000000002	-3.988	-4.2539999999999996	-4.4550000000000001	-4.556	-4.5490000000000004	-4.4589999999999996	-4.33	-4.1989999999999998	-4.085	-4.008	-3.996	-4.0839999999999996	-4.2969999999999997	-4.6180000000000003	-4.9720000000000004	-5.2309999999999999	-5.2779999999999996	-5.09	-4.7569999999999997	-4.4039999999999999	-4.1180000000000003	-3.93	-3.8250000000000002	-3.766	-3.7130000000000001	-3.641	-3.548	-3.448	-3.3639999999999999	-3.3130000000000002	-3.3050000000000002	-3.3410000000000002	-3.4129999999999998	-3.512	-3.625	-3.7429999999999999	-3.8610000000000002	-3.9740000000000002	-4.085	-4.1950000000000003	-4.3070000000000004	-4.4249999999999998	-4.55	-4.6849999999999996	-4.8289999999999997	-4.9829999999999997	-5.1449999999999996	-5.3150000000000004	-5.492	-5.6740000000000004	-5.86	-6.048	-6.2370000000000001	-6.4260000000000002	-6.6130000000000004	-6.798	-6.9779999999999998	-7.1520000000000001	-7.319	-7.476	-7.6219999999999999	-7.7539999999999996	-7.8689999999999998	-7.9649999999999999	-8.0399999999999991	-8.0909999999999993	-8.1189999999999998	-8.1229999999999993	-8.1069999999999993	-8.077	-8.0389999999999997	-8.0020000000000007	-7.9749999999999996	-7.9619999999999997	-7.9640000000000004	-7.9740000000000002	-7.9729999999999999	-7.9370000000000003	-7.8419999999999996	-7.6779999999999999	-7.4589999999999996	-7.2249999999999996	-7.0259999999999998	-6.9080000000000004	-6.8840000000000003	-6.9180000000000001	-6.9089999999999998	-6.72	-6.2720000000000002	-5.6280000000000001	-4.9550000000000001	-4.4249999999999998	-4.1529999999999996	-4.1840000000000002	-4.4960000000000004	-5	-5.5430000000000001	-5.9749999999999996	-6.234	-6.3559999999999999	-6.3730000000000002	-6.242	-5.9139999999999997	-5.423	-4.8639999999999999	-4.2880000000000003	-3.6779999999999999	-3.0169999999999999	-2.3570000000000002	-1.782	-1.323	-0.93479999999999996	-0.55459999999999998	-0.19980000000000001	2.4740000000000002E-2	2.0490000000000001E-2	-0.20280000000000001	-0.49049999999999999	-0.62490000000000001	-0.51429999999999998	-0.2515	4.4069999999999998E-2	0.3286	0.58609999999999995	0.77449999999999997	0.85650000000000004	0.85340000000000005	0.83420000000000005	0.84379999999999999	0.86860000000000004	0.89139999999999997	0.94920000000000004	1.103	1.357	1.6379999999999999	1.8520000000000001	1.9490000000000001	1.9339999999999999	1.86	1.7909999999999999	1.754	1.7290000000000001	1.6919999999999999	with SRR	H-plane M	0.82599999999999996	0.8145	0.80700000000000005	0.78849999999999998	0.755	0.72899999999999998	0.74050000000000005	0.79949999999999999	0.88200000000000001	0.94850000000000001	0.97250000000000003	0.95799999999999996	0.9355	0.92749999999999999	0.92400000000000004	0.89800000000000002	0.84299999999999997	0.78700000000000003	0.75749999999999995	0.74750000000000005	0.72050000000000003	0.64649999999999996	0.52649999999999997	0.38455	0.26235000000000003	0.20230000000000001	0.22005	0.27855000000000002	0.30635000000000001	0.24660000000000001	9.11E-2	-0.1201	-0.3322	-0.52749999999999997	-0.74050000000000005	-1.0209999999999999	-1.3865000000000001	-1.8154999999999999	-2.2719999999999998	-2.7454999999999998	-3.254	-3.7869999999999999	-4.2409999999999997	-4.4459999999999997	-4.3654999999999999	-4.1635	-4.0185000000000004	-4.0039999999999996	-4.1040000000000001	-4.2329999999999997	-4.2705000000000002	-4.1284999999999998	-3.8239999999999998	-3.4529999999999998	-3.109	-2.8454999999999999	-2.677	-2.5910000000000002	-2.5545	-2.5259999999999998	-2.4674999999999998	-2.3635000000000002	-2.226	-2.0844999999999998	-1.9684999999999999	-1.899	-1.8815	-1.911	-1.9710000000000001	-2.0375000000000001	-2.0834999999999999	-2.0880000000000001	-2.04	-1.9435	-1.8125	-1.6639999999999999	-1.5149999999999999	-1.3759999999999999	-1.2535000000000001	-1.1505000000000001	-1.0669999999999999	-1	-0.94799999999999995	-0.90649999999999997	-0.873	-0.84499999999999997	-0.82	-0.79700000000000004	-0.77449999999999997	-0.75349999999999995	-0.73450000000000004	-0.71950000000000003	-0.70950000000000002	-0.70750000000000002	-0.71650000000000003	-0.73899999999999999	-0.77800000000000002	-0.83650000000000002	-0.91700000000000004	-1.0209999999999999	-1.1495	-1.3	-1.4675	-1.6425000000000001	-1.8095000000000001	-1.9484999999999999	-2.0394999999999999	-2.0699999999999998	-2.0405000000000002	-1.9690000000000001	-1.8825000000000001	-1.8109999999999999	-1.778	-1.7975000000000001	-1.8694999999999999	-1.9764999999999999	-2.085	-2.1520000000000001	-2.1484999999999999	-2.081	-1.9910000000000001	-1.931	-1.9404999999999999	-2.0295000000000001	-2.1724999999999999	-2.3184999999999998	-2.4180000000000001	-2.4710000000000001	-2.5379999999999998	-2.6955	-2.9765000000000001	-3.3035000000000001	-3.4645000000000001	-3.278	-2.8570000000000002	-2.4529999999999998	-2.2035	-2.1084999999999998	-2.0870000000000002	-2.0505	-1.9855	-1.9504999999999999	-1.9835	-2.024	-1.94	-1.6779999999999999	-1.3345	-1.026	-0.77	-0.51200000000000001	-0.21379999999999999	8.5150000000000003E-2	0.30495	0.38605	0.31125000000000003	0.1036	-0.1696	-0.39229999999999998	-0.45324999999999999	-0.36044999999999999	-0.2409	-0.20215	-0.24585000000000001	-0.29225000000000001	-0.28434999999999999	-0.26040000000000002	-0.28734999999999999	-0.3614	-0.41194999999999998	-0.40105000000000002	-0.38269999999999998	-0.43690000000000001	-0.59299999999999997	-0.82099999999999995	-1.0489999999999999	-1.1935	-1.2090000000000001	-1.1359999999999999	-1.0565	-1.002	-0.94399999999999995	-0.86499999999999999	-0.8	-0.78100000000000003	-0.78249999999999997	-0.75700000000000001	-0.70899999999999996	-0.68049999999999999	-0.67	-0.61699999999999999	-0.48654999999999998	-0.3261	-0.20845	-0.16314999999999999	-0.17324999999999999	-0.20805000000000001	-0.248	-0.28865000000000002	-0.33610000000000001	-0.40229999999999999	-0.49504999999999999	-0.61099999999999999	-0.74199999999999999	-0.89049999999999996	-1.056	-1.202	-1.254	-1.1665000000000001	-0.996	-0.85299999999999998	-0.8165	-0.90200000000000002	-1.0780000000000001	-1.292	-1.4990000000000001	-1.6815	-1.8440000000000001	-1.994	-2.1269999999999998	-2.2275	-2.278	-2.2745000000000002	-2.2294999999999998	-2.165	-2.0994999999999999	-2.0425	-2.004	-1.998	-2.0419999999999998	-2.1484999999999999	-2.3090000000000002	-2.4860000000000002	-2.6154999999999999	-2.6389999999999998	-2.5449999999999999	-2.3784999999999998	-2.202	-2.0590000000000002	-1.9650000000000001	-1.9125000000000001	-1.883	-1.8565	-1.8205	-1.774	-1.724	-1.6819999999999999	-1.6565000000000001	-1.6525000000000001	-1.6705000000000001	-1.7064999999999999	-1.756	-1.8125	-1.8714999999999999	-1.9305000000000001	-1.9870000000000001	-2.0425	-2.0975000000000001	-2.1535000000000002	-2.2124999999999999	-2.2749999999999999	-2.3424999999999998	-2.4144999999999999	-2.4914999999999998	-2.5724999999999998	-2.6575000000000002	-2.746	-2.8370000000000002	-2.93	-3.024	-3.1185	-3.2130000000000001	-3.3065000000000002	-3.399	-3.4889999999999999	-3.5760000000000001	-3.6595	-3.738	-3.8109999999999999	-3.8769999999999998	-3.9344999999999999	-3.9824999999999999	-4.0199999999999996	-4.0454999999999997	-4.0594999999999999	-4.0614999999999997	-4.0534999999999997	-4.0385	-4.0194999999999999	-4.0010000000000003	-3.9874999999999998	-3.9809999999999999	-3.9820000000000002	-3.9870000000000001	-3.9864999999999999	-3.9685000000000001	-3.9209999999999998	-3.839	-3.7294999999999998	-3.6124999999999998	-3.5129999999999999	-3.4540000000000002	-3.4420000000000002	-3.4590000000000001	-3.4544999999999999	-3.36	-3.1360000000000001	-2.8140000000000001	-2.4775	-2.2124999999999999	-2.0764999999999998	-2.0920000000000001	-2.2480000000000002	-2.5	-2.7715000000000001	-2.9874999999999998	-3.117	-3.1779999999999999	-3.1865000000000001	-3.121	-2.9569999999999999	-2.7115	-2.4319999999999999	-2.1440000000000001	-1.839	-1.5085	-1.1785000000000001	-0.89100000000000001	-0.66149999999999998	-0.46739999999999998	-0.27729999999999999	-9.9900000000000003E-2	1.2370000000000001E-2	1.0245000000000001E-2	-0.1014	-0.24525	-0.31245000000000001	-0.25714999999999999	-0.12575	2.2034999999999999E-2	0.1643	0.29304999999999998	0.38724999999999998	0.42825000000000002	0.42670000000000002	0.41710000000000003	0.4219	0.43430000000000002	0.44569999999999999	0.47460000000000002	0.55149999999999999	0.67849999999999999	0.81899999999999995	0.92600000000000005	0.97450000000000003	0.96699999999999997	0.93	0.89549999999999996	0.877	0.86450000000000005	0.84599999999999997	E-plane M	0.82599999999999996	0.94699999999999995	1.135	1.3734999999999999	1.645	1.9315	2.2195	2.4990000000000001	2.7629999999999999	3.0070000000000001	3.2284999999999999	3.4260000000000002	3.5979999999999999	3.7454999999999998	3.8675000000000002	3.9645000000000001	4.0369999999999999	4.0854999999999997	4.1100000000000003	4.1109999999999998	4.0884999999999998	4.0434999999999999	3.976	3.887	3.7770000000000001	3.6469999999999998	3.4990000000000001	3.335	3.1579999999999999	2.9725000000000001	2.7845	2.601	2.4319999999999999	2.2875000000000001	2.1789999999999998	2.1150000000000002	2.1025	2.1419999999999999	2.2305000000000001	2.3595000000000002	2.5194999999999999	2.7004999999999999	2.8929999999999998	3.0884999999999998	3.2814999999999999	3.468	3.6444999999999999	3.8090000000000002	3.9605000000000001	4.0984999999999996	4.2225000000000001	4.3330000000000002	4.4295	4.5125000000000002	4.5830000000000002	4.6405000000000003	4.6864999999999997	4.7205000000000004	4.7435	4.7554999999999996	4.7575000000000003	4.7495000000000003	4.7320000000000002	4.7050000000000001	4.67	4.6260000000000003	4.5739999999999998	4.5140000000000002	4.4465000000000003	4.3715000000000002	4.2895000000000003	4.2004999999999999	4.1044999999999998	4.0025000000000004	3.8940000000000001	3.7789999999999999	3.6579999999999999	3.5314999999999999	3.399	3.2614999999999998	3.1179999999999999	2.9695	2.8159999999999998	2.6579999999999999	2.4954999999999998	2.3290000000000002	2.1589999999999998	1.986	1.8109999999999999	1.635	1.4590000000000001	1.284	1.1125	0.94599999999999995	0.78700000000000003	0.63849999999999996	0.50249999999999995	0.38269999999999998	0.28165000000000001	0.20200000000000001	0.14574999999999999	0.1142	0.10780000000000001	0.12590000000000001	0.16705	0.22894999999999999	0.30895	0.40384999999999999	0.51049999999999995	0.626	0.747	0.87150000000000005	0.997	1.121	1.2430000000000001	1.3605	1.4724999999999999	1.5785	1.677	1.768	1.85	1.9225000000000001	1.9850000000000001	2.0369999999999999	2.0779999999999998	2.1074999999999999	2.1240000000000001	2.1274999999999999	2.1175000000000002	2.0924999999999998	2.052	1.9950000000000001	1.92	1.8260000000000001	1.7110000000000001	1.5740000000000001	1.4119999999999999	1.2230000000000001	1.004	0.75149999999999995	0.46165	0.12920000000000001	-0.25140000000000001	-0.68700000000000006	-1.1839999999999999	-1.748	-2.3780000000000001	-3.052	-3.6995	-4.1630000000000003	-4.242	-3.8875000000000002	-3.266	-2.5659999999999998	-1.8919999999999999	-1.2815000000000001	-0.74250000000000005	-0.27145000000000002	0.13714999999999999	0.48935000000000001	0.79049999999999998	1.0455000000000001	1.2575000000000001	1.4295	1.5634999999999999	1.6615	1.7244999999999999	1.7535000000000001	1.7484999999999999	1.71	1.6379999999999999	1.5315000000000001	1.39	1.2135	1.0004999999999999	0.751	0.46560000000000001	0.14585000000000001	-0.20344999999999999	-0.57250000000000001	-0.94399999999999995	-1.2895000000000001	-1.569	-1.7375	-1.7629999999999999	-1.6439999999999999	-1.4095	-1.1040000000000001	-0.76700000000000002	-0.42904999999999999	-0.1082	0.18554999999999999	0.44745000000000001	0.67549999999999999	0.87	1.0315000000000001	1.1605000000000001	1.2585	1.3265	1.3654999999999999	1.3765000000000001	1.3594999999999999	1.3160000000000001	1.246	1.1495	1.0265	0.87849999999999995	0.70450000000000002	0.50549999999999995	0.28294999999999998	3.7870000000000001E-2	-0.22664999999999999	-0.50600000000000001	-0.79300000000000004	-1.0774999999999999	-1.3445	-1.5754999999999999	-1.7509999999999999	-1.8534999999999999	-1.8725000000000001	-1.8095000000000001	-1.677	-1.4935	-1.278	-1.0475000000000001	-0.8155	-0.59050000000000002	-0.37945000000000001	-0.18509999999999999	-9.5999999999999992E-3	0.1462	0.28205000000000002	0.39829999999999999	0.49540000000000001	0.57399999999999995	0.63449999999999995	0.67849999999999999	0.70550000000000002	0.71699999999999997	0.71350000000000002	0.69550000000000001	0.66400000000000003	0.61899999999999999	0.56100000000000005	0.49125000000000002	0.40949999999999998	0.31640000000000001	0.21224999999999999	9.74E-2	-2.7845000000000002E-2	-0.16320000000000001	-0.3085	-0.46344999999999997	-0.628	-0.80249999999999999	-0.98650000000000004	-1.18	-1.383	-1.5965	-1.82	-2.0539999999999998	-2.2999999999999998	-2.5575000000000001	-2.8275000000000001	-3.1120000000000001	-3.411	-3.726	-4.0594999999999999	-4.4115000000000002	-4.7845000000000004	-5.18	-5.5949999999999998	-6.03	-6.48	-6.93	-7.3550000000000004	-7.71	-7.94	-7.99	-7.8550000000000004	-7.55	-7.14	-6.67	-6.18	-5.7	-5.2350000000000003	-4.7919999999999998	-4.3730000000000002	-3.9780000000000002	-3.605	-3.254	-2.9235000000000002	-2.6110000000000002	-2.3170000000000002	-2.0394999999999999	-1.7775000000000001	-1.5315000000000001	-1.3	-1.0834999999999999	-0.88049999999999995	-0.69199999999999995	-0.51800000000000002	-0.35754999999999998	-0.21149999999999999	-7.9899999999999999E-2	3.6940000000000001E-2	0.13869999999999999	0.22500000000000001	0.2954	0.34920000000000001	0.38590000000000002	0.40475	0.40510000000000002	0.3861	0.34694999999999998	0.2868	0.20494999999999999	0.10065	-2.6435E-2	-0.17630000000000001	-0.34805000000000003	-0.53949999999999998	-0.747	-0.96250000000000002	-1.1755	-1.369	-1.5215000000000001	-1.6094999999999999	-1.6125	-1.5205	-1.3380000000000001	-1.0834999999999999	-0.78100000000000003	-0.45300000000000001	-0.11905	0.20715	0.51649999999999996	0.80249999999999999	1.0629999999999999	1.2955000000000001	1.4984999999999999	1.6725000000000001	1.8165	1.9315	2.0169999999999999	2.073	2.1	2.0979999999999999	2.0680000000000001	2.0095000000000001	1.9235	1.8120000000000001	1.6779999999999999	1.5245	1.3585	1.1895	1.0295000000000001	0.89600000000000002	0.80700000000000005	0.77949999999999997	

1 element	20	21.25	22.5	23.75	25	26.25	27.5	28.75	30	31.25	32.5	33.75	35	36.25	37.5	38.75	40	41.25	42.5	43.75	45	8.2553529000000001	8.8756740999999995	8.7834809000000007	7.6979515000000003	9.1486178000000002	9.4436316999999992	9.1731110000000005	9.1820184000000005	9.0514530999999998	8.9354768999999994	9.0104839999999999	9.1796357999999998	9.3226510999999999	9.3009413999999992	9.3433126000000009	8.9571486999999994	8.1194061000000008	7.7576146000000001	7.5154563999999997	6.4877453000000003	5.456378	2 elements	20	21.25	22.5	23.75	25	26.25	27.5	28.75	30	31.25	32.5	33.75	35	36.25	37.5	38.75	40	41.25	42.5	43.75	45	9.8610369999999996	8.6197795999999993	9.1400629999999996	8.2021177999999999	9.5314785999999998	9.7634845000000006	9.4004359999999991	9.2029715000000003	9.0666755999999999	9.0826089999999997	8.9570106000000003	9.0740029	9.1097110000000008	9.0670751999999997	9.2971533999999991	8.9677301000000007	8.3057163999999997	8.0467040000000001	7.6652597	7.1485763000000002	6.4566885999999997	4 elements	20	21.25	22.5	23.75	25	26.25	27.5	28.75	30	31.25	32.5	33.75	35	36.25	37.5	38.75	40	41.25	42.5	43.75	45	9.8383558999999998	9.0323449	9.0506530999999999	9.3175747999999992	9.5517769000000001	9.0055297999999997	8.3453967999999996	8.0420435999999995	7.8618914999999996	8.0330598000000002	8.1952251999999994	8.2280985999999992	8.0190374000000002	8.0433512	8.2344305000000002	7.8877668999999999	7.3468836	7.1199126000000001	7.0863471000000002	6.4375485000000001	6.7519193	8 elements	20	21.25	22.5	23.75	25	26.25	27.5	28.75	30	31.25	32.5	33.75	35	36.25	37.5	38.75	40	41.25	42.5	43.75	45	9.4267592234622004	9.2769885492746997	9.2513309305216005	8.7124362534816999	9.4633586686327007	9.5668488586772007	9.6522109662879991	9.3995148745300998	8.7541810100901003	8.5817866275081993	8.8212754113623006	8.6160433832252004	8.4804236262726	8.8540708243693	10.51640033308	10.967365414479	10.730323200947	10.561550229914999	10.296771823662001	8.7189550393208997	8.5141384158178006	8 elements Meas	20	21.25	22.5	23.75	25	26.25	27.5	28.75	30	31.25	32.5	33.75	35	36.25	37.5	38.75	40	41.25	42.5	43.75	45	8.9554212622890894	8.8131391218109645	8.3261978374694401	8.2768144408076143	8.9901907352010646	8.610163972809481	8.6869898696592003	8.9295391308035938	8.3164719595855949	8.1526972961327893	7.9391478702260709	8.1852412140639395	8.3956193900098732	8.4113672831508346	10.3060723264184	9.8706288730310998	10.19380704089965	10.033472718419249	9.7819332324789006	8.2830072873548541	8.0884314950269101	Frequency (GHz)


Gain (dB)




 Ant 1	22	22.8	23.6	24.4	25.2	26	26.8	27	27.6	28	28.4	29.2	30	30.8	31.6	32.4	33.200000000000003	34	34.799999999999997	35.6	36.4	37.200000000000003	38	0.72413212999999998	0.76341930000000002	0.78061088000000001	0.76818361999999996	0.84394069999999999	0.89026983999999998	0.90169319999999997	0.90563777000000001	0.91298310999999999	0.91136117999999999	0.90940244999999997	0.90860375000000004	0.90178228000000005	0.89292095999999999	0.88656352999999999	0.88252010000000003	0.87529502000000003	0.86466436999999996	0.84471916999999996	0.80938478000000003	0.76889067	0.72259417999999997	0.68431708000000002	 Ant 2	22	22.8	23.6	24.4	25.2	26	26.8	27	27.6	28	28.4	29.2	30	30.8	31.6	32.4	33.200000000000003	34	34.799999999999997	35.6	36.4	37.200000000000003	38	0.72514522000000003	0.76356327000000002	0.78107548000000004	0.77269515	0.85302917	0.89533763	0.90780623999999999	0.91059572	0.92024459000000003	0.91799936999999998	0.91676822999999996	0.91535801000000006	0.90680769000000006	0.89466891000000004	0.88402700999999995	0.87905577000000001	0.87083160000000004	0.86435200999999995	0.84857192999999997	0.81144556999999995	0.77329327000000003	0.72395520000000002	0.68249643999999998	 Ant 3	22	22.8	23.6	24.4	25.2	26	26.8	27	27.6	28	28.4	29.2	30	30.8	31.6	32.4	33.200000000000003	34	34.799999999999997	35.6	36.4	37.200000000000003	38	0.72604332000000005	0.76369348999999997	0.78178787999999999	0.77056316000000002	0.85107447000000003	0.89729855000000003	0.90862779999999999	0.90964374999999997	0.91881866000000001	0.91557681999999996	0.91513255999999998	0.91216708000000002	0.90566318999999995	0.89568181999999996	0.88650815000000005	0.88420865999999998	0.87372576000000002	0.86186421999999996	0.84564771999999999	0.81384670000000003	0.77580024999999997	0.72427653000000003	0.68219974999999999	 Ant 4	22	22.8	23.6	24.4	25.2	26	26.8	27	27.6	28	28.4	29.2	30	30.8	31.6	32.4	33.200000000000003	34	34.799999999999997	35.6	36.4	37.200000000000003	38	0.72607403999999998	0.76373217999999998	0.78191608999999995	0.76983643999999996	0.84925508000000005	0.89632122000000003	0.90823493	0.90934475999999997	0.91905186999999999	0.91533317999999997	0.91491051000000001	0.91152860999999996	0.90587857999999999	0.89523436000000001	0.88510250000000001	0.88555929	0.87396056	0.86078129000000003	0.84739140000000002	0.81432800000000005	0.77526077000000004	0.72426941	0.68200203999999998	 Ant 5	22	22.8	23.6	24.4	25.2	26	26.8	27	27.6	28	28.4	29.2	30	30.8	31.6	32.4	33.200000000000003	34	34.799999999999997	35.6	36.4	37.200000000000003	38	0.72514584000000004	0.76356276000000001	0.78107499000000002	0.77269379999999999	0.85302789000000001	0.89533748000000002	0.90780590999999999	0.91059551000000005	0.92024448999999997	0.91799938000000003	0.91676820999999997	0.91535791	0.90680780999999999	0.89466893000000003	0.88402703000000005	0.87905577000000001	0.87083162999999997	0.86435189000000001	0.84857181999999998	0.81144530999999998	0.77329318000000002	0.72395514000000005	0.68249616000000002	 Ant 6	22	22.8	23.6	24.4	25.2	26	26.8	27	27.6	28	28.4	29.2	30	30.8	31.6	32.4	33.200000000000003	34	34.799999999999997	35.6	36.4	37.200000000000003	38	0.72607323000000001	0.76373259000000004	0.78191887000000004	0.76983899	0.84925729999999999	0.89632166999999996	0.90823637999999995	0.90934488999999996	0.91905276999999996	0.91533315999999998	0.91491232	0.91152926999999995	0.90587879000000004	0.89523540999999995	0.88510277000000004	0.88555965999999997	0.87396116999999995	0.86078195000000002	0.84739169999999997	0.81432797999999995	0.77526052000000001	0.72426948999999996	0.68200284	 Ant 7	22	22.8	23.6	24.4	25.2	26	26.8	27	27.6	28	28.4	29.2	30	30.8	31.6	32.4	33.200000000000003	34	34.799999999999997	35.6	36.4	37.200000000000003	38	0.72604374000000005	0.76369304999999998	0.78178734999999999	0.77056135000000003	0.85107299000000003	0.89729826000000001	0.90862748999999998	0.90964358999999995	0.91881871000000004	0.91557688999999998	0.91513263	0.91216708000000002	0.90566321000000005	0.89568183000000001	0.88650819999999997	0.88420854000000004	0.87372550999999998	0.86186406000000004	0.84564757000000002	0.81384643000000001	0.77580024999999997	0.72427617	0.68219945000000004	 Ant 8	22	22.8	23.6	24.4	25.2	26	26.8	27	27.6	28	28.4	29.2	30	30.8	31.6	32.4	33.200000000000003	34	34.799999999999997	35.6	36.4	37.200000000000003	38	0.72413337	0.76342005000000002	0.78061230999999998	0.76818374	0.84394005000000005	0.89026965999999996	0.90169299000000003	0.90563762000000003	0.91298319999999999	0.91136123000000002	0.90940246000000002	0.90860386000000004	0.90178241000000003	0.89292106000000004	0.88656354000000004	0.88252028000000005	0.87529528000000001	0.86466456000000003	0.84471963000000005	0.80938511999999996	0.76889087	0.72259399999999996	0.68431664999999997	Frequency (GHz)


Total efficiency
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