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Antimonene-gold Based Twin-Core SPR 

Sensor with Side Polished Semi-Arc Groove 

Dual Sensing Channel: An Investigation with 

2D Material 
Shivam Singh1, Yogendra Kumar Prajapati1 

Abstract: We propose surface plasmon resonance (SPR) based single-side polished photonic crystal fiber (SSP-PCF) 

sensor for low as well as high refractive index (RI) sensing. To achieve this, an active metal gold (Au) is deposited on 

the PCF's flat narrow channels to form a dual-sensing channel. Following that, a thin nanolayer antimonene is 

deposited on Au, as its buckled honeycomb lattice structure aids in the trapping of numerous biomolecules. For the 

sensing range of 1.27 to 1.39, numerical results show that the wavelength sensitivity (WS) and amplitude sensitivity 

(AS) mounted on 77000 nmRIU-1 and 1320.41 RIU-1, respectively, with wavelength resolution (RW), and amplitude 

resolution (RA), as high as 1.298×10-6 RIU, and 8.6×10-7 RIU. The promising results obtained from the proposed 

SSP-PCF sensor offers improved refractive index sensing with a fine figure of merit (FOM), i.e., 311.74 RIU-1 for the 

sensing range of 1.27 to 1.39, which covers most known analytes such as proteins, cancer cells, glucose, viruses, 

DNA/RNA, medicinal drugs, halogenated organic acids. Further, the proposed sensor's design requires a simple 

fabrication procedure.

Keywords: SSP-PCF, gold, antimonene, wavelength sensitivity, amplitude sensitivity. 

1 Introduction 

Photonic crystal fiber (PCF) sensors based on surface plasmon resonance (SPR) technique has been widely used in 

the optical sensing applications. The sensor based on PCF-SPR is more favourable for use in the field of biosensors 

due to high sensitivity, fast response, and label free detection (R. Otupiri et al.2015). In the visible and near-infrared 

wavelengths, biosensors based on PCF-SPR are being investigated extensively (Y. Zhao et al. 2014; D. J. J. Hu et al. 

2017; S. Chu et al. 2019). However, it is established and reported that, in the realm of sensing, the D-shaped (side 

polished) PCF-SPR fiber sensor is best suited because this sensor adopts external sensing mechanism, i.e., no need of 

filling or emptying the unknown sample of different refractive indices (RIs) in the selected air holes as used in the 

internal sensing based PCF sensors (M.A. Jabin et al.2019). 
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Further, the core mode and surface plasmon polariton (SPP) mode have a strong interaction because the SPP wave is 

close to the fiber core, therefore the sensitivity of the D-shaped PCF sensor is high over the conventional PCF-SPR 

based sensors(T. Huang et al. 2017; S. Singh et al.2020) . Recently, Chenguang Li et al. proposed a gold-coated D-

shaped photonic quasi-crystal fiber RI sensor (Li et al. 2019). By changing the gold layer thickness and air holes 

diameter, they have obtained the average and maximum wavelength sensitivities of 10250nmRIU-1 and 34000nmRIU-

1, respectively for the analyte RI range of 1.415 to 1.427. In recent studies, it has been often seen that PCF structures 

have been designed mostly for high RI detection (i.e., equal or greater than 1.33).  Further, the above discussed PCF-

SPR sensors have the limitation to detect low RI variation. This limitation has been overcome by using 

microchannel/two parallel channel based PCF-SPR sensors (E. Haque et al. 2019; F. Wang et al. 2018) and also offered 

the ease of fabrication process to realize them. 

Till now, various external sensing-based configurations such as single and dual side polished (J.N. Dash et al. 2016; 

Shun Wang et al. 2019), D-shaped (S. Singh et al. 2021), and microchannel-based PCFs have been reported to reduce 

the structural complexity as well as to maximize the sensing performance. Akter et al.  proposed an open-channel 

based low cost RI sensor (Akter et al.2019) in which they have used dual side gold coated open channels in such a 

way that the sensor could work in visible as well as NIR wavelength also. By varying the open channel radius and 

gold thickness, they have achieved high sensitivity and better resolution as 5000 nm/RIU and 2.0 × 10−5RIU, 

respectively. Moreover, the reported sensor also showed figure of merit (FOM) as 47 RIU-1 within the RI ranged from 

1.33 to 1.39. 

As of late, various new optical materials are now explored and also exploited to enhance the sensing performance of 

a PCF based sensor (R. Chauhan et al. 2016). In this regard, different 2D optical materials such as graphene, 

molybdenum disulfide (MoS2), tungsten diselenide (WSe2), and tungsten disulfide (WS2) have been widely used (K. 

S. Novoselov et al.2004; C. Zhu et al. 2015; X.Gu et al.2016; F. Wang et al.2017). Among these, graphene and MoS2

are frequently exercised. Graphene shows good optical conductivity in the near and mid-IR spectrum. But it is a semi-

metal with zero bandgap which restricts its emphatic use in some optical devices. On the other hand, MoS2 has a 

tunable band gap but, its band gap tunability is below1.9eV which may also restrain its effective utilization in photonic 

devices. Therefore, to mitigate these major issues, recently, researchers have reported antimonene, a newly discovered 

2D material. It consists of SP3- hybridized thin nanolayer sheet of antimony atoms (S. Lee et al. 2014; G. Wang et al. 

2015). Moreover, its large bandgap swing (i.e., from 0 to 2.62eV) gives it an extra edge over graphene and MoS2. Yan 

Shao et al.  reported the experimental work based on the epitaxial growth of monolayer antimonene (Yan Shao et al. 

2018). Its atomically thin layer was grown on silver substrate. After experimental realization, they have found that 

few-layer or monolayer antimonene can be a suitable optical material for the applications in optoelectronic and 

nanodevices. Tianyu Xue et al. reported an antimonene-based SPR sensor for the detection of miRNA with detection 

limit of 10aM (T. Xue et al.2019). 

     In this paper, Finite Element Method (FEM) is applied to an external sensing-based symmetrical core SSP-PCF 

SPR sensor along with novel 2D material antimonene for the detection of low and high analyte RIs, inspired by 

previous research and the need to improve the performance of PCF-SPR based sensor. The novelty of this work is 

two-fold. First, we have proposed a single side polished (Quasi D-shaped) fiber. In such fiber, the core region becomes 



much nearer to the polished surface due to which a strong coupling connectivity between core mode energy and surface 

energy (SPP) is established. Second, dual sensing-channel emerged due to a single micro-opening reduces excess 

coating of plasmonic material, and made the proposed sensor economical for sensing experimentation. The results 

reveal that when coupling of the surface plasmon polariton (SPP) and the core mode is proven, the sensitivity 

improves. 

2 Structural design and realization possibility 

2.1. Structural design and working principal 

The stacked preform and 2D schematic view of the stated SSP-PCF sensor is depicted in Fig.1 (a-b) while Fig.1(c) 

displays the 3D schematic model in which two narrow sensing channels are separated from each other by a single arc-

shaped micro-opening. The sensing layer holds bio-liquid (containing biomolecules) based analytes whose refractive 

index varies from 1.27 to 1.39. To detect these analytes, gold, and antimonene have been coated on flat fiber surfaces. 

Here, antimonene is used as bio-recognition element (BRE), because it strongly involves in the bulk adsorption of the 

biomolecules. It happens due to the better interaction of antimonene’s hexagonal lattice frame with the biomolecules 

having a carbon ring-based structure.  

The proposed structure of the SSP-PCF sensor is made up with two square rings (inner and outer) consisting of circular 

air holes. Four air holes from the top of the second square ring have been completely omitted in order to create a flat 

surface, while a single circular air hole placed at the top middle position of this ring has been partially removed to 

make a semi-arc groove (micro-opening) with an arc radius (R) of 1.6μm. A single top flat surface of the fiber has 

been divided into two independent flat surfaces due to micro-opening Further, the gold and antimonene layers have 

been coated over these two flat surfaces to make them as a dual sensing channel. We have also indicated the sensing 

medium in Fig.1 (b) (in sky blue color) above these layers. This sensing medium includes bio-molecules in the form 

of sample/analyte of different refractive indices. 



Fig.1. (a) Stacked preform and, (b) 2D cross-section of the proposed SSP- PCF with enlarged view of the metal layers 

(c) 3D schematic model of the proposed PCF sensor with biomolecules affinity layers of gold (Au) and antimonene 

(d) Schematic arrangement for the experimental realization of the proposed sensor. 

For simulation, RIs and thickness of used materials like silica, gold and antimonene are listed in Table 1 for the 

proposed SSP-PCF sensor, which can be obtained as follows (E.K. Akowuah et al. 2012; RK Gangwar et al. 2019; 

Deobrat Singh et al.2016). 

 𝜀𝐴𝑢 = 1 − 𝜆2𝜆𝑐𝜆𝑝2 (𝜆𝑐 + 𝑗𝜆)
(1)

Where, 𝜆𝑐and𝜆𝑝 are the bulk collision and plasma wavelengths whose values are given as 8.9342 μm and 0.16826 

μm, respectively. The wavelength sensitive refractive index of antimonene can be estimated using (Deobrat Singh et 

al.2016). 

Table 1:  Configuration of the proposed SSP-PCF sensor

Structure 

composition 

Used materials Wavelength dependent RI 

(n+i*k) 

Thickness 

1st layer PCF made from silica E.K. Akowuah et al. 2012 - 

2nd layer Gold (Au) RK Gangwar et al. 2019 Au=40 nm 

3rd layer Antimonene  

Monolayer (L) 

Deobrat Singh et al.2016 L=0.16 nm 

4th layer Analyte (na) Re(na) = 1.27 to 1.39 - 

Further, to strengthen the coupling between fundamental and SPP modes, four air holes of the first square ring have 

been scaled down to a diameter (d) value of 1μm. Dual-core has been created by completely eliminating the two air 

holes placed horizontally to the central air hole of diameter (D) 2.5 μm of the first square ring. The other two air holes 

of diameter (d1) 1.8 μm in the same ring are placed vertically to the central air hole. To absorb dispersed radiation, an 

artificial layer called perfectly matched layer (PML) with a thickness of T=10.4 μm has been fixed on the exterior 



wall of the PCF. Fig.1 (d) displays an organized experimental set up to initiate a sensing environment for the proposed 

sensor. The electromagnetic (EM) wave transmits through the single-mode fiber (SMF) with the help of an optically 

tunable laser source (OTLS). A narrow circular passage around the outer wall of the fiber is used to maintain the flow 

of liquid/analyte. When the EM wave reaches to a dielectric-metal interface, the ligands of gold/ antimonene coated 

surface interacts with the analyte and causing a shift in resonant position. The obtained shift can be visualized on the 

screen with the help of an optical spectrum analyzer (OSA). 

2.2 Sensing parameters of a proposed SSP-PCF Sensor 

2.2.1 Mode confinement loss:  

The mode confinement/propagation loss (αloss) in x-and y-polarization direction can be defined  as follows (J.N. Das 

et al. 2018): αloss(dB
cm⁄ ) = 8.686 × 2𝜋 𝜆⁄ × Imag(neff) × 104                                                                             (2) 

Where, Imag(neff) is the imaginary part of the effective RI. The unit of (αloss) is dB/cm. 

2.2.2 Wavelength sensitivity:

The wavelength sensitivity (WS) can be expressed (M.R.Hasan et al. 2018;S. Singh et al. 2019) as:

SW = ∂λr ∂na⁄                                                                                                     (3) 

Where λr is the resonance wavelength, na is the RI of the analyte/biomolecules and  ∂𝜆𝑟, ∂𝑛𝑎 denotes shift in 

resonance wavelength and analyte RI. The unit of the wavelength sensitivity is nmRIU−1.  

2.2.3 Amplitude sensitivity:

The response of amplitude sensitivity (AS) can be calculated (E. Haque et al. 2018; M.R.Hasan et al. 2018) as: 

SAmp(λ) = − 1 α(λ, na) ∂α(λ, na) ∂na⁄⁄                                                                    (4) 

The unit of the amplitude sensitivity is RIU−1.  

2.2.4 Figure of Merit:

The figure of merit (FOM) is an essential parameter for proposed sensor and can be defined (S. Singh et al. 2020) as: 

FOM =
SWFWHM (5) 

The unit of FOM is RIU-1. 

2.3 Realization possibility 



The fabrication of proposed SSP-PCF sensor can begin with the stack and draw approach (R. Zakaria et al. 2017) , 

which involves bundling the different capillaries and solid rods.  The circular air holes can be scaled to different sizes 

with thin and thick capillaries. With thin and thick capillaries, the circular air holes can be adjusted to different sizes. 

A thin capillary will be picked and polished to a specific extent to create a micro-opening on the top smooth surface. 

After completion of the PCF fabrication process, few layers antimonene nanosheets can be drawn out using the liquid-

phase sonification method by unrooting the feeble van der Waals forces between the bulk antimony atoms (M. 

Assebban et al. 2020). Then, nanosheets of antimonene can be assembled on Au coated fiber surface using the existing 

layer-by-layer film deposition technique (R. Zakaria et al. 2017; M. Assebban et al. 2020). Therefore, it is believed 

that the proposed SSP-PCF sensor can be practically realized using the existing techniques. 

3 Simulation Results and Discussion 

This section devoted to simulation result analysis of the propounded SSP-PCF model. All simulated results reveal that 

the sensing performance has been analyzed by mode field distributions as well as geometrical and, material parameter 

variations. Fig. 2 (a), blue and green lines indicate the change in effective RIs of the fundamental and surface plasmon 

polariton (SPP) mode while red curve shows loss incurred due to light propagation via core. It can be clearly observed 

that both blue and green lines moving downward with wavelength and intersects with each other where the real parts 

of effective RIs of both modes (i.e., core and SPP) become equal. Due to this, resonance occurs and the generated 

evanescent field penetrates well into both metal layers and analyte, results a sharp resonance peak (λr) obtained at 

1.77μm. Also, it is observed from the figure that there are two polarization modes, i.e., even x-polarized mode and the 

odd x-polarized mode. The coupling loss in even x-polarized direction is much higher than that in odd x-polarized 

direction. 



Fig.2. (a) Loss curve and dispersion relations between core and SPP mode. Field distributions at (b) even and, (c) odd 

x-polarized core mode (d) SPP mode (e) coupling mode When Au=40nm, L=3, D=2.5μm, d=1μm, d1=1.8μm, 

R=1.6μm, h=6.4μm, Λ = 3.2μm and T=10.4 μm. 

Fig. 2(b-c) shows the electric field dispensation for even and odd x- polarization in which the entire field is confined 

within the core with high intensity. Fig. 2(d) displays that the core directed electric field relocates its energy to the 

dielectric-metal interface in the form of surface plasmon waves. The strength of these waves measures the sensitivity 

level on the metallic surface. Fig.2 (e) resembles the field profile when the phase-matching condition achieved. At 

this condition, maximum energy appears at the interface as the analyte RI impacts well to the real portion of effective 

RI of SPP mode. 

It is observed in Fig. 3(a) that the first coupling peak is obtained at 1380 nm for analyte RI 1.27. Then, the peak shifts 

to 2650 nm for analyte RI 1.39. This happens as the real part of SPP mode RI varies with the variation in analyte RI 

and causing shift in resonant wavelength position.  The highest shift of 770nm is obtained for the change in analyte 

RI from 1.38 to 1.39. Therefore, the maximum WS and RI resolution are obtained as 77000nm/RIU and 1.298 ×



10−6 RIU. Apart from wavelength sensitivity, change in analyte RI can also be sensed with amplitude sensitivity (AS) 

response, shown in Fig.3 (b). The maximum AS is found as 1320.41RIU-1 at 1.95μm for na = 1.37. Fig.3(c) displays 

the fitting polynomial as well as wavelength sensitivity variation with the change in analyte RI from 1.27 to 1.39. An 

adjustable R2 value of 0.9966 is obtained which shows better fitting linearity. Additionally, the wavelength sensitivity 

variation also shows a linear response with analyte RI. 
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Fig.3. (a) Loss spectra and, (b) amplitude sensitivity response (c) fitting polynomial with WS variations for the change 

in  analyte RI from1.27 to 1.39, respectively. 

Fig. 4(a) displays the impact of gold thickness on the sensor's performance. The loss peak with its decreasing value 

shifts towards the lower wavelength with an increase in Au thickness. It happens because a thick Au layer produces 

higher damping loss and causing low field penetration in its surrounding medium. The maximum loss is obtained as 

138.96dB/cm at 1.77 μm for gold (Au) thickness=40 nm and na=1.37. A change in the number of antimonene layers 

(L=1 to L=4) affects the resonant position, shown in Fig. 4(b). With monolayer (L=1), it shows a weak coupling 

between fundamental and SPP mode. Therefore, the obtained loss is minimum (i.e., 126.42dB/cm). But, when the 

number of layers increases, the coupling intensity increases which results in a higher loss. It happens because when 

the antimonene layer becomes thick, it’s buckled atomic lattice structure traps maximum light energy in the vicinity 

of the metal surface. Therefore, the maximum coupling loss achieved as 178.37dB/cm at 1.77μm. A little variation in 

the resonant position can be observed in Fig.4(c-d) and (e) for the change in diameters of the large, medium and small 

air hole which shows that the proposed PCF sensor is quite robust against the variation in its geometrical parameters.

Moreover, the resonant point appeared at the same wavelength against the variation in PML thickness, shown in Fig. 

4(f). 
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Fig.4.Variation in resonant wavelength with change in (a) Au thickness, (b) number of antimonene layer, (c) large, (d) 

medium, (e) small air hole diameter, and (f) PML thickness.  

A change in arc radius (R) also affects the coupling loss, depicted in Fig.5 (a). At R =1.7μm, the coupling loss reaches 

to the minimum value of 121.68dB/cm as gold coated sensing channel becomes narrower. But, when the radius reaches 

its minimum value (R=1.5μm), coupling loss increases and reached to its maximum value of 153.47dB/cm. It happens 

because lowering the radius offers a broad sensing channel that supports an intensive field near the metal surface. 

In Fig.5 (b), a significant shift in the resonance wavelength can be observed while changing the polishing height (h) 

measured from middle of the fiber core axis to the polished surface. The optimized value of polishing height from the 

central core has been taken as h=6.4 μm. It can be seen from Fig. 5(b) that increasing the height causes a decrease in 

the loss value while it drastically increases when the polishing height reduces. It happens because when the height 

gets detracted, the polished surface becomes closer to the core and supports the coupling between core and SPP mode.

Fig.5(c) depicts the coupling loss dependency with the change in pitch size. When the lattice spacing between the 

consecutive air holes gets reduced, the loss becomes higher and obtained as 268.61dB/cm at Λ =3.1 μm. Whereas, it 

decreases with increasing pitch size and obtained as 139.18dB/cm and 88.97dB/cm at pitch size 3.2 μm and 3.3 μm, 

respectively. It happens because increasing the pitch size reduces the RI difference between core and cladding of the 

proposed structure. Apart from exploring all the possible performance parameters, full width at half maximum 

(FWHM) also plays an important role while designing PCF based sensor. A large value of FWHM causes uncertainty 

in picking out the exact resonant point which may result in false positive detection. Therefore, the PCF sensor having 

low FWHM is highly recommended. In addition, with the help of FWHM, the FOM is plotted in Fig. 5 (d). Fig.5 (d) 

displays the FOM variation in accordance with analyte RI. In Fig.5(d), the FOM value varies in between 14 to 315 

RIU-1and found maximum as 311.74 RIU-1 at na=1.38. 
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Fig.5. Change in loss peak with the variation in (a) Open arc radius, (b) polishing depth and, (c) pitch size (d) FOM 

variation with analyte RI. 

Table 2 verifies the numerical evaluation of all the major performance parameters for the proposed SSP-PCF sensor. 

It can be seen from above table that the sensitivity increases at a slow pace with analyte RI for both even and odd x-

polarized mode. Here, we have considered even x-polarized mode. Therefore, the obtained wavelength sensitivities 

are 2000, 2000, 3000, 3000, 4000, 4000, 4000, 5000, and 5000, 6000 and 12000nm/RIU, respectively for analyte RI 

ranges from 1.27 to 1.38. Then, a sudden hike in the sensitivity as 77000nm/RIU can be observed when the analyte 

RI changes from 1.38 to 1.39.  The same phenomenon can be also observed for the amplitude sensitivity in which the 

sensitivity gradually increases as 51.16, 53.8, 60.2, 60.58, 71.1, 73.27, 78.83, 86.1, 113.57and 157.66 RIU-1, 

respectively for the change in analyte RI from 1.27 to 1.36. Finally, it reaches to a maximum (max.) value of 1320.41 

RIU-1 at na=1.37. Similarly, the wavelength resolution (Rw) and amplitude resolution (RA) are also shown in the above 

Table 2. The values of both Rw and RA are found as finer as 1.298 × 10−6 RIU and 8.6 × 10−7 RIU at analyte RI 

1.38 and 1.37. 
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Table 2: Performance evaluation of the proposed SSP-PCF sensor in terms of sensitivity and resolution for the 

change in analyte RI from 1.27 to 1.39

na Resonant  

peak 𝛌𝐫(nm)

Shift in peak 𝚫𝝀𝒓 (nm)

Wavelength 

sensitivity 

WS (nm/RIU) 

Amplitude 

sensitivity 

AS (RIU-1) 

Wavelength 

Resolution 

RW (RIU)

Amplitude 

Resolution 

RA (RIU)

Even 

x-pol

Odd 

x-pol 

Even 

x-pol 

Odd 

x-pol 

Even 

x-pol 

Odd 

x-pol 

Even 

x-pol 

Odd 

x-pol 

Even 

x-pol

Even 

x-pol

1.27 1380 1380 20 20 2000 2000 51.1 50.5 5E-5 3.3E-5 

1.28 1400 1400 20 20 2000 2000 53.8 52.3 5E-5 1.3E-5 

1.29 1420 1420 30 30 3000 3000 60.2 58 3.3E-5 1.81E-4 

1.30 1450 1450 30 30 3000 3000 60.5 62.5 3.3E-5 9.5E-6 

1.31 1480 1480 40 35 4000 3500 71.1 70.2 2.5E-5 4.6E-5 

1.32 1520 1515 40 45 4000 4500 73.2 74.3 2.5E-5 1.8E-5 

1.33 1560 1560 40 45 4000 4500 78.8 77.8 2.5E-5 1.37E-5 

1.34 1600 1605 50 45 5000 4500 86.1 85.5 2E-5 3.7E-6 

1.35 1650 1650 50 60 5000 6000 113.5 110 2E-5 2.24E-6 

1.36 1700 1710 60 60 6000 6000 157.6 160.1 1.6E-5 8.6E-7 

1.37 1760 1770 120 105 12000 10500 1320 1298 8.3E-5 - 

1.38 1880 1875 770 765 77000 76500 - - 1.29E-6 - 

1.39 2650 2640 - - - - - - - - 

At this stage, it is important to compare the performance of proposed SSP-PCF sensor with the D-type PCF sensors 

available in the state-of-the-art. For this comparison, a common performance parameter is chosen as the wavelength 

and amplitude sensitivities, wavelength and amplitude resolutions and arranged in Table 3. The table clearly reveals 

that all performance parameters are superior to state-of-the-art research except amplitude sensitivity reported in M. R. 

Hasan et al. 2018. 

Table 3: A brief comparison of the proposed SSP-PCF with newly reported plasmonic RI sensors 

Refs. / 

year 

RI 

 range

Geometric 

structure 

Used 

material 

Max. 

Wavelength 

sensitivity 

(nm/RIU)

Max. 

Amplitude 

sensitivity 

(RIU-1)

Max. 

Wavelength 

resolution 

 (RIU)

Max. 

Amplitude 

resolution 

(RIU) 

[25] 

2019 

1.36-1.41 D-shaped Au/TiO2 30000 - 3.3 × 10−6 - 

[27] 

2018 

1.34-1.34 Microchannel 

based PCF 

AZO 5000 167 2 × 10−5 - 

[28] 

2018 

1.36-1.40 Circular 

PCF 

Niobium/Al2O3 8000 1560 6.4 × 10−6 - 



[29] 

2018 

1.18-1.36 D-shaped Au 20000 1054 5 × 10−6 6.7 × 10−6
[30] 

2018 

1.33-1.38 Spiral PCF Au 4600 420.4 - 

[31] 

2019 

1.32-1.35 

1.36-1.40 

D-shaped Au/Graphene 5666 

33500 

- 2.98 × 10−5 - 

[34] 

2020 

1.33-1.39 D-shaped Ag/𝛼-Fe2O3 6400 - - - 

[35] 

2019 

1.33-1.36 

1.37-1.40 

D-shaped Au/MoS2/ 

Graphene 

6000 

14933.34 

- 6.69 × 10−6 - 

[36] 

2018 

1.20-1.29 Open-ring 

based PCF 

Au 11055 - 9.05 × 10−6 - 

This 

Work 

1.27-1.39 SSP-PCF with 

micro-opening 

Au/antimonene 77000 1320.41 𝟏. 𝟐𝟗
× 𝟏𝟎−𝟔 𝟖. 𝟔

× 𝟏𝟎−𝟕

4 Conclusions 

An ingenious, novel and practically approachable SPR based SSP-PCF sensor is presented by employing gold, and 

antimonene layers on the flat dual channel of the fiber. The analyte/biomolecules can be directly dropped onto the 

antimonene layer for sensing. The effect of air hole radius of the cladding, thickness of gold layer, and polishing height 

on the performance of sensor is also studied. The wavelength and amplitude sensitivities of the proposed sensor have 

reached 77000 nmRIU-1 and 1320.41RIU-1, respectively. Aside from that, exceptionally fine wavelength and 

amplitude RI resolutions of 1.298 × 10−6 RIU and 88.6 × 10−7 RIU are attained, with a high FOM of 311.74 RIU-1. 

The proposed sensor has covered low (below 1.33) as well as high RI detection range. Furthermore, proposed sensor 

has high sensitivity and FOM, therefore, it can be used for medicinal drugs, aerogel, halogenated organic acids, organic 

chemicals, and biological sensing. 
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