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* Intensity Modulation

> Angular modulation

¢ Wavelength modulation

" Momentum Mismatching

8 Attenuated Total Reflection (ATR)
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[15] BK7/ZnO/ Ag/ Au/ graphen SPR 632/8 76 13/79 -
[12] SF10/ZnO/ Au/ MoS2/graphene SPR 632/8 101/58 15/11 -
[16] BK7/Au/ Ti3C2Tx SPR 633 160 - -
[11] BK7/Au/TMDC/ Au/ Ti3C2Tx SPR 633 198 - -
[31] Prism/ Au/ Si/ BP/ TMDCs layers SPR 633 163/1 11/13 14/65
[28] Prism/Au/ BlueP/ MoS2/ Antimonene SPR 633 194/8 25137 6/6
[35] Prism/Zno/Ag/Au/ BaTiO3 SPR 632/8 116/67 32/87 -
[19] BK7/ Au/Ti3C2Tx/ WS2/ BP SPR 633 190/22 15/51 12/26
[20] Si02 | Ag/ graphene  Ti3C2Tx SPR 633 196/86 - 8/44
[23] Prism/Au/BP /graphene SPR 633 218 26/13 8/34
[27] Prism/Ti/ Ag/ graphene/ MXene/ MoS2 SPR 633 144/72 - -
[32] Prism/ Metal/ Si/ metal/ PtSe2 SPR 633 193 18/31 10/58
[7] BK7 Ag/ MoS2/MoO3/ Ti3C2Tx (M = 3) SPR 633 227/08 35/09 6/47
[22] BK7 Ag/ Au/ WS2/ Ti3C2Tx M =4) SPR 633 348 28/07 -
[10] SF11/ glass/Ag/ WS2/ graphene/ Ti3C2Tx (M = 4) SPR 633 273/53 41/50 6/59



http://icml.ir/article-1-609-fa.html

[ Downloaded from icml.ir on 2025-07-06 ]

2 e e (gl U G Suus S 53 Sl gLl 1 Qa9
$am93 3lga 5 35546 b OlozsS Sy

References:

1- S.A. Maier, Plasmonics: Fundamentals and
Applications, Springer Science & Business
Media, 2007.

2- M.R. Rakhshani, A. Tavousi, M.A. Mansouri-
Birjandi, “Design of a plasmonic sensor based
on a square array of nanorods and two slot
cavities with a high figure of merit for glucose
concentration monitoring”, Appl. Opt., vol.
57, no. 27, pp.7798-7804, 2018.

3- C.F. Snyder, A.T. Hattenburg, “Refractive
indices and densities of aqueous solutions of
invert sugar”, 1963.

4- M. Hosseinzadeh Sani, A. Ghanbari, H.
Saghaei,High-sensitivity biosensor for
simultaneous detection of cancer and diabetes
using photonic crystal microstructure, Opt
Quantum Electron.,vol.54,no.2,2022.

5- E. Kretschmann and H. Raether, “Radiative
decay of non-radiative surface plasmons by
light,” Z. Naturforsch, vol. 23, no. a, pp.
2135-2136, 1968.

6- A. Otto, “Excitation of nonradiative surface
plasma waves in silver by the method of
frustrated total reflection,” Zeitschrift fiir
Phys., vol. 216, no. 4, pp. 398-410, 1968.

7- M. Ghodrati, A. Mir, A. Farmani, “Numerical
analysis of a surface plasmon resonance based
biosensor using molybdenum  disulfide,
molybdenum trioxide, and MXene for the
diagnosis of diabetes”, Diam. Relat. Mater.,vol.
132,109633,2023.

8- S. A. Madani, M. Bahrami, and A. Rostami,
“Modulation instability and highly sensitive
optical fiber biosensor”, OSA Contin., vol. 1,
pp. 816-825, 2022.

9- Sh. Joseph, S. Sarkar, J. Joseph, “Grating
Coupled Surface Plasmon Sensor with Large
Penetration Depth”, ICEE, 2020,
doi.org/10.1109/ICEE50728.2020.9777094.

10- M. Ghodrati, A. Mir, A. Farmani, “Proposing
of SPR biosensor based on 2D Ti3C2Tx
MXene for uric acid detection immobilized by

uricase enzyme”, J Comput Electron (2022).
https://doi.org/10.1007/s10825-022-01959-w.

(1) oslods / gy 039 / (S5 30 53 dolilad | 68

11- Y. Xu, Y.S. Ang, L. Wu, L.K. Ang, “High
sensitivity surface plasmon resonance sensor
based on two-dimensional MXene and
transition metal dichalcogenide: a theoretical
study”, Nanomaterials., vol. 9, no. 2, 165,
2019.

12- A.S. Kushwaha, A. Kumar, R. Kumar, S,
Srivastava, “A study of surface plasmon
resonance (SPR) based biosensor with
improved sensitivity”, Photonics
Nanostructures - Fundam. Appl., vol. 31, pp.
99-106, 2018.

13- A. Naderi, M. Ghodrati, “Improving band-to-
band tunneling in a tunneling carbon nanotube
field effect transistor by multi-level
development of impurities in the drain region”,
Eur. Phys. J. Plus. vol.132 p.510, 107397, 2017.

14- M. Ghodrati, A. Mir, A. Naderi, “New structure
of tunneling carbon nanotube FET with
electrical junction in part of drain region and
step impurity distribution pattern”, AEU- Int. J.
Electr. Commun. vol. 117, 153102, 2020.

15- R. Kumar et al., “Enhancement in sensitivity
of graphene-based zinc oxide assisted
bimetallic surface plasmon resonance (spr)
biosensor”, Appl. Phys. A., vol. 124, no. 3, pp.
1-10, 2018.

16- LM. Wu, Q. You, YX. Shan et al., “Few-
layer Ti3C2Tx MXene: A promising surface
plasmon resonance biosensing material to

enhance the sensitivity”, Sensor Actuat. B
Chem., vol. 277, pp. 210-215, 2018.

17- A. Naderi, M. Ghodrati, S. Baniardalani,
“The use of a Gaussian doping distribution in
the channel region to improve the performance
of a tunneling carbon nanotube field-effect
transistor”, J Comput. Electron., vol. 19, pp.
283-290, 2020.

18- A. Naderi, and M. Ghodrati, “An efficient
structure for T-CNTFETs with intrinsic-n-
doped impurity distribution pattern in drain
region”, Turk J. Electr. Eng., vol. 26, pp. 2335
— 2346, 2018.

19- A. Srivastava, A. Verma, R. Das et al., “A
theoretical approachtoimprove the performance
of SPR biosensor using MXene and black
phosphorus”, Optik.,vol.203,163430,2020.


http://icml.ir/article-1-609-fa.html

[ Downloaded from icml.ir on 2025-07-06 ]

69 | 8 p—s

20- AK. Pandey, “Graphene-Ti3C2Tx MXene
hybrid nanostructure: a promising material for
sensitivity enhancement in plasmonic sensor”,
. Appl. Phys. A., vol. 127, no. 2, pp.1-6, 2021.

21- A. Naderi, and M. Ghodrati, “Cut Off
Frequency Variation by Ambient Heating in
Tunneling p-i-n CNTFETs”, ECS J. Solid
State Sci. Technol, vol. 7, pp. M6-M10, 2018.

22- M. Ghodrati, A. Mir, A. Farmani,” Sensitivity-
Enhanced Surface Plasmon Resonance Sensor
with Bimetal/ Tungsten Disulfide
(WS2)/MXene (Ti3C2Tx) Hybrid Structure”,
Plasmonics, vol. 17, pp.1973-1984, 2022.

23-Y.Singh,M.K.Paswan,andS. K. Raghuwanshi,
“Sensitivity Enhancement of SPR Sensor with
the Black Phosphorus and Graphene with Bi-
layer of Gold for Chemical Sensing,”
Plasmonics,vol.16,pp.1781-1790,2021.

24-B.Dey,M.S.Islam,andJ. Park, “Numerical design
of high-performance WS2/metal/WS2/graphene
heterostructure based surface plasmon resonance
refractive index sensor,” Results Phys., vol. 23, p.
104021,2021.

25- M. Ghodrati, A. Farmani, and A. Mir,
“Nanoscale Sensor-Based Tunneling Carbon
Nanotube Transistor for Toxic Gases
Detection: A First-Principle Study”, IEEE
Sens. J., vol. 19, pp. 7373 — 7377, 2019.

26- M. Ghodrati, A. Mir, A. Naderi, “Proposal of
a doping-less tunneling carbon nanotube field-
effect transistor”, Mater. Sci. Eng. B., vol.
265, 115016, 2021.

27- A. Kumar, A. Kumar, S.K. Srivastava, “A
study on surface plasmon resonance biosensor
for the detection of CEA biomarker using 2D
materials graphene, Mxene and MoS2”, Optik,
vol. 258, 168885, 2022.

28- M.K. Singh, S. Pal, Y.K. Prajapati, J.P. Saini,
“Sensitivity improvement of surface plasmon
resonance sensor on using
BlueP/MoS2Heterostructure and antimonene”,
IEEE Sensors Letters, vol. 4, pp. 1-4, 2020.

29- M. Ghodrati, A. Mir, A. Farmani, “Non-
destructive label-free biomaterials detection
using tunneling carbon nanotube-based
biosensor”, IEEE Sens. J., vol. 21, pp. 8847-
8854, 2021.

30- M. Ghodrati, A. Mir, and A. Farmani,
“Carbon nanotube field effect transistors-
based gas sensors”, in Nanosensors for Smart
Cities. Amsterdam, The Netherlands: Elsevier.
(2020) 171-183.

31- S. Pal, A. Verma, J.P. Saini, Y.K. Prajapati,
“Sensitivity enhancement using silicon black
phosphorus—-TMDC coated surface plasmon

resonance biosensor” IET Optoelectronics.,
vol. 13, no. 4, pp. 196-201, 20109.

32- Z. Lin, Y. Shu, W. Chen, Y. Zhao, J. Li,
“High-Sensitivity PtSe2 Surface Plasmon
Resonance Biosensor Based on Metal-Si-
Metal Waveguide Structure”, Biosensors., vol.
12, no. 27, 2022.

33- M. Ghodrati, A. Mir, A. Farmani, “Improving
the Angular Sensitivity of a Surface Plasmon
Resonance Biosensor Based on bilayer of Ag
and MXene: a Simulation-Based Approach”,
11th  Majlesi Conference on Electrical
Engineering, Islamic Azad University Majlesi
Branch, IRAN, 2022.

34- M. Ghodrati, A. Mir, A. Farmani, “Proposal
of a plasmonic sensor based on 2D material
Ti3C2Tx MXene in terahertz frequency”, 1th
National Conference on Soft Computing of
Engineering Science in Industry and Society,
Velayat University, IRAN, 2022,

35- N. Mudgal, A. Saharia, A. Agarwal, and G.
Singh, “Zn0O and Bi-metallic (Ag—Au) Layers
Based Surface Plasmon Resonance (SPR)
Biosensor with BaTiO3 and Graphene for
Biosensing Applications,” IETE J. Res., 2020,
doi: 10.1080/03772063.2020.1844074.

36-A.Z.Warsi,F.Aziz,S. Zulfigar,S.Haider, |. Shakir,
P.O. Agboola, “Synthesis, Characterization,
Photocatalysis, and Antibacterial Study of WO3,
MXene and WO3/MXene Nanocomposite”,
Nanomaterials.,vol.12,713,2022.

37- M. Ghodrati, A. Mir, “Improving the Performance
of aDoping-Less Carbon Nanotube FET with Dual
Junction Source and Drain Regions: Numerical
Studies”, J. Circuits Syst. Comput., 2022,
doi.org/10.1142/S0218126622501821.

38] M. Ghodrati, A. Mir, A. Farmani, “FDTD
Analysis of a High-Sensitive SPR Biosensor
employing 2D Material MXene (Ti3C2Tx) for
Biosensing  Applications”, 11th Majlesi


http://icml.ir/article-1-609-fa.html

[ Downloaded from icml.ir on 2025-07-06 ]

2 e e (gl U G Suus S 53 Sl gLl 1 Qa9
195 D9 5 3554 Ly GlozS Sy

Conference on Electrical Engineering, Islamic
Azad University Majlesi Branch, IRAN, 2022.

39] Ch. Peng et al., “WO3 Nanorods/MXene
composite as high performance electrode for
Supercapacitors”, J. Alloys Compd., vol. 810,
151928, 2019.

40] Y. Zhao, Y. Zhang, Z. Yang, Y. Yan K. Sun,
“Synthesis of MoS2 and MoO2 for their
applications in H2 generation and lithium ion

batteries: a review”, Sci. Technol. Adv.
Mater., vol. 14, 043501, 2013.

41] F. Parandin, F. Heidari, Z. Rahimi, S. Olyaee,
“Two-Dimensional photonic crystal
Biosensors: A review”, Opt Laser
Technol.,vol. 144, 107397, 2021.

42] Q. Shangguan, Z. Chen, H. Yang, S. Cheng,
W. Yang, Z. Yi, X. Wu, S. Wang, Y. Yi, P.
Wu, “ Design of Ultra-Narrow Band Graphene
Refractive Index Sensor”, Sensors 2022, 22,
6483. https://doi.org/ 10.3390/522176483.

431 D. Wang, Z.Yi, G.Ma, B.Dai, J. Yang,
J. Zhang, Y.Yu, C.Liu, X.Wu, Q. Bian, “
Two-channel photonic crystal fiber based on
surface plasmon resonance for magnetic field
and temperature dual-parameter sensing”,
Phys. Chem. Chem. Phys., 2022,24, 21233-
21241.

44] H. Chen Z. Chen, H. Yang, L. Wen, Z. Yi, Z.
Zhou, B. Dai, J. Zhang, X. Wue and P. Wuf,
“Multi-mode surface plasmon resonance
absorber based on dart-type single-layer
graphene “, RSC Adv., 2022,12,

(1) o3l / et 0393 / (K3 53 35 dolidad | 70

45- M.S. Rahman et al., “A novel graphene coated
surface plasmonresonancebiosensorwithtungsten
disulfide (WS2) for sensing DNA hybridization”,
Optical Materials. 75, pp. 567-573, 2018.
DOl:https://doi.org/10.1016/j.optmat.2017.11.013.

46-Wu, L.,Guo,J.,Wang, Q.,Lu,S.,Dai, X., Xiang,
Y.andFan,D.“Sensitivityenhancementbyusing
few-layer black phosphorus-graphene/TMDCs
heterostructure in surface plasmon resonance
biochemical sensor”, Sensors and Actuators B:
Chemical.249,pp.542-548,2017.

47- R. Kumar, et al., “Sensitivity enhancement of
MXene based SPR sensor using silicon:
Theoretical analysis”, Silicon. 13, 6, pp.1887—
1894, 2021.

48- D.T. Nurrohman, N.F.Chiu, “A review of
graphene-based surface plasmon resonance
and surface-enhanced raman  scattering
biosensors:  Current status and future
prospects”, Nanomaterials. 11, 1, 2021, 1-30.
DOl:https://doi.org/10.3390/nan011010216.

49- G.P. Singh, N. Sardana, “Smartphone-based Surface
Plasmon Resonance Sensors: aReview”, Plasmonics,
2022. DOl:https://doi.org/10.1007/s11468-022-
01672-1.

50- Z. Xiao et al., 2020. MXenes and MXenes-
based Composites.

51- M. Ghodrati, A. Mir, and A. Farmani, “2D
Materials/Heterostructures/Metasurfaces  in
Plasmonic Sensing and Biosensing”, in
Plasmonics-Based  Optical Sensors and
Detectors. Jenny Stanford Publishing. (2024)
339-371.


https://www.sciencedirect.com/science/article/abs/pii/S0030399221004850#!
https://www.sciencedirect.com/science/article/abs/pii/S0030399221004850#!
https://www.sciencedirect.com/science/article/abs/pii/S0030399221004850#!
https://www.sciencedirect.com/journal/optics-and-laser-technology/vol/144/suppl/C
http://icml.ir/article-1-609-fa.html
http://www.tcpdf.org

