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Ὴ ᵲ Е58780.06 

ָ ᵲ Е502.39Жָ ᵲ Е359.71 
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Е953.49Ҍᾣ 

   Е 736.58Ҍᾣ 

Ὺ Е73Ҍᾣ 

Е 48 Ѓ 15 , 18 , ᴗҟ

ғ ꜙ 15 Є 

⅜ Е192 ЃSCI 151 , ῚҲ҅ 27 , ԑ

70 , ⅜ Physical Review 

Letters ҏ 1 , Ὺ ⅜ҏ Light: 

Science & Applicationsҏ 1 , EI
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Ҙ⌐ɻ ᴌ ᵲ Е 84 Ҙ⌐, 36 Ҙ
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ῇỴ              

  ҡ       

 

                

 

 

2010-2020 Ḭ 

 

ᴓ  ◖   ꜡   
 

 

 

ᶡ 

 

 

 

 

2010 7 10 28 0 19 37.3 18:27 45 64 

2011 10 13 41 0 40 35.6 30:34 64 87 

2012 12 21 52 0 58 36.1 45:40 85 110 

2013 13 28 57 0 74 36.5 57:41 98 125 

2014 14 33 59 0 85 37 61:43 104 132 

2015 16 39 55 0 98 37.1 63:45 108 135 

2016 17 37 61 0 101 37.1 62:48 110 132 

2017 18 41 58 0 101 38.8 68:49 117 140 

2018 22 43 55 0 112 38.4 70:50 120 140 

2019 16 39 43 0 92 39.4 56:42 98 116 

2020 16 40 44 0 97 39.5 57:43 100 117 
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ⱡ  

₵ 

2020  953.49 ҌᾣЇ  736.58 Ҍᾣɼ 

 

 2009- 2020 ҍ ֲ  

 

 2020  

 ̂҆ᾝ  ̃  ̂҆ᾝ̃  ̂҆ᾝ̃ 

Ҹ 3.00    3.00    1.00  

 9.08    10.58    30.50  

 14.40    21.50  ῟   5.00  

  5.00  שּׂ  1.18    11.00 

 17.22    2.43    53.88  

 1.30  қ  10.59    1.65  

  4.45    172.50    1.12  

Ҽ  14.40    3.00    3.00  

  20.00    10.00    40.00  

  25.56    4.17    2.00  

  5.00    20.00    73.40  
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  5.55    6.60  Ҽ   12.68  

  14.40  ↔   13.00    15.40  

  4.00  ╠  3.00    11.28  

≠   4.62    6.00    5.00  

  10.00    20.00  ᵫ  2.00  

 

 

2020ῼ  

2020  48  15 

 1  18 

 15  

Â ︡ ♇  

1. ә ( ғ), 2020ҟԝ ∕ Ņ5G+ҟԝ ņ ῎ΐ ꜙ

, Ҳ ָ ΐ ҟ Ḫ , 6393Ҍ, 20206 1 -20235 31. 

2. , ᵩ ᾩ Gbps ⅎ ( 62035009), 

, 305Ҍ, 2021.01-2025.12.  

3. ( ᵲ ᵣ ָ), ᾩ Ὴ ῗ ,

, 247Ҍ(54.5Ҍᾣ), 2020.01-2023.12. 

4. , ֢ ᾩ ᴶ (  62075151), 

ҏ , 61Ҍ, 2021.01-2024.12. 

5. , r 2D-3D ᵩ (

62074108), ҏ , 59Ҍ, 2021.01-2024.12. 

6. , ᾩ ⅎ ᴶ ( 62075153), 

ҏ , 55Ҍ, 2021.01-2024.12. 

7. , ֥ ( 62075154), ҏ

, 58Ҍ, 2021.01-2024.12.  

8. , ֥ , , 25Ҍ, 

2020.01-2021.12.  

9. , ԑ ᵩ ᾣ Ҳ ( 12004273), 

, 24Ҍ, 2021.01-2023.12. 

10. ӂ, ԓᾩ ᾩ ᴶ ‚ ⅎ ( 52009088), 

, 24Ҍ, 2021.01-2023.12. 

11. , “ ┼ - ⌐ ᴶ (

62005190), , 24Ҍ, 2021.01-2023.12.  

12. , ֪ ҏ CaɻCa+ Ҳ ⅎғ ⅎ (

4200040217 ), , 24Ҍ, 2021.01-2023.12.  

13. , Ņ ҅ ņ Ґ Ҙҟ Ὺ ᵆᵩ ғ ( Е 
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20YJA880072), ָ ᴰ , 10Ҍ, 2020.01-2022.12. 

14. ∏ , Ҳ 68 ҏ ԑ ꜡, 8̓ , 2020.12ī2022.12. 

15. ⌐ ( ָ), ꜠ Ґ BCC-HCP ғ꜠Ⱶ

( U2030117), NSAF , 7Ҍ, 2021.01-2023.12. 

 

Â Ṝ ♇  

1. , ( Е20201101012), 

, 33Ҍ, 2020.06-2022.06. 

2. , ғ , ᴮ

, 10Ҍ, 2020.06-2022.06. 

3. , ԓ ᾩ ꜠ ҏ , 

, 5Ҍ, 2020.01-2022.01. 

4. , ∕ Ѓ ЄЃ Е2020L0078Є, ԑ

ғ ᾩ ┼, 3Ҍ, 2020/06-2022/06. 

5. , ԓᴕ ᾩ ⁯ ᾩ ( Е2020CG013), 

, 20Ҍ, 2020.06-2022.05. (└ 20Ҍ) 

6. , ԓ ӥ Ӹ ἥⅎ , 

, 20Ҍ, 2020.6-2022.6. 

LED ,דּ .7 ᾩ ( Е2020-skllmd-01), ᾩ ғ

ᴌ , 5Ҍ, 2020.01-2021.12. 

8. Ὴ, ῡ Ὴ ( Е20200735), Ҙ⌐

꜡Ҙ , 10Ҍ, 2020.07-2021.06. 

9. Ὴ, ⅎ ᾩ ᴶ ᴀ , Ῐ֥ҟ  ָ , 5Ҍ, 

2020.06-2023.06. 

10. , ∕ ָ ↔,Ҳ ∕ ָ , 10Ҍ, 2020. 

11. , Ҙ⌐ ꜡Ҙ Е ⅎ ᾩ

Ѓ 20200734), 10Ҍ, 2020.07-2021.07. 

12. Ὴ, ῡ Ὴ ( Е20200735), Ҙ⌐

꜡Ҙ , 10Ҍ, 2020.07-2021.06. 

13. ә , ᴺ ғ5G ЇҲ , 30Ҍ, 

2020. 

14. , , 

, 10Ҍ, 2020.07-2022.06. 

15. , ԓ ֥ , ָ

, 5Ҍ, 2020.01-2023.01. 

16. , Ґ ָ ῠ ( Е2020YY031), 2020

ᴰ ↔ , 1Ҍ, 2020.11-2021.10.  

17. , Ґ ∕ ָ ῠ ( Е

2019041009-5), ↔ (̔ ), 2Ҍ, 2019.12-2021.11. 5. 

18. ῥ , ᵩҲⅎ ԝᵲ ᾩ ᾩ ᴶ ┼ (

Е201901D111124), ↔ ҏ , 5Ҍ, 2019.09-2022.09. 

19. ∏ , ᾩ ᾩᴶ ( Е201903D121124), 
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↔( )̔ , 15Ҍ, 2019.12-2021.12. 

20. ᵱ, ԑ ָ ᵲ∕ ( Е2019041056-1),  

↔ (̔ ), 2Ҍ, 2019.12-2021.11.  

 

Â ⁬ ⌂  

1. , ῞ Ґ , 30Ҍ, 2020.12-2021.11 

2. , Gd2O3WAl ┼, 20Ҍ, └ 6Ҍ, 2020.06-2023.06. 

3. , ̔ Ҳ ┼ , └ 5Ҍ, 2020.10-2023.10 

ב , .4 , 5Ҍ, 2020.10-2021.10. 

5. , ‚ , 47Ҍ, 2020.06-2021.06. 

6. , ⅎ ┼ , 5Ҍ, 2020.03-2020.10. 

7. ә , ҟ֓Ґ ғ , 30Ҍ, 2019.12-2020.12. 

8. , ᾣ(LEU)C ⅎ , 5Ҍ, 2020.09-2021.09.  

9. ‚ , ᾩ Ḫ ғ , 10Ҍ, 2020.09-2021.09. 

10. ‚ , Ҙ⌐ , 5Ҍ, 2020.09-2022.09. 

11. , u Ḫ ᾩ ᴌ, 4.5Ҍ, 2020.07-2020.12. 

12. , ἥ ᵲ , 45Ҍ, 2020.12-2022.12 

13. , ἥғᾩ ᴌ, 18Ҍ, 2020.12-2022.12 

14. , Ҳ ἥ ꜠ , 18.69Ҍ, 2020.12-2022.06 

15. ∏ , ῗ , 10Ҍ, 2020.12-2024.9. 

 

Â ♇  

꜠  

1. ∏҅ (  20Ҍ) 

2. ( 200Ҍ) 

 

⁬  

כ , .1 , ∏ ⌐,  , , , ̔ ┼

ᵲ , Ҙ⌐ ЕZL201710468541.0, Е2020.04.28. 

2. , , ᾨ, , . ̔ Ҳ ┼

,  Ҙ⌐ ЕCN201811611745.6. Е2020.7.31 

3. , , ṳ , , , , ̔ ῡΊ

┼ , Ҙ⌐ ЕZL201810456284.3, Е2020.09.22. 

4. , , , ̔ ᾩᴥ ᴌ , Ҙ⌐ ЕZL 201711363861.6, 

:2020.03.06. 

5. , , √ , , , , , ̔ Au Clΐḷ LaFeO3

Ӟ ᵩᴶ Ὶ┼ , Ҙ⌐ ЕZL20171369892.2, Е2020.04.28. 

6. , ↓ӂӂ, , , , , ̔ LaFeO3Ӟ ᵩᴶ

javascript:proManageinfo('372f1b054c69d083014c74e2c7fb0560','peraffirm')
javascript:proManageinfo('372f1b054c69d083014c74e2c7fb0560','peraffirm')
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Ὶ┼ , Ҙ⌐ ЕZL20171369871.0, Е2020.06.02. 

7. , , , , , ,  ҅ ᵩ LaFeO3

Ӟ ᵩᴶ ᾣᴌ Ὶ┼ , Ҙ⌐ ЕZL20171369893.7, Е2020.07.17. 

8. , ᴈ , , , ∏ , ԑ ꜡ ┼ ᵩ

, Ҙ⌐ ЕZL201810408506.4, Е2020.07.03. 

9. , , , ᴈ , , ┼ ᵩ ᵩ

, Ҙ⌐ ЕZL201810408471.4, Е2020.07.24. 

10.  , , , ⌐ , , , ԓ ┼

, Ҙ⌐ ЕZL201811548576.6, Е2020.04.28 

11. , , , , ̈́ , , , ∏ , , , ̔

ẘ ᾩ ᵩ , Ҙ⌐ ЕZL201910651226.0, ῎ Е2020.05.12 

12. , Ҫ , , , , , ∏ , , , ̔ ᾩ

ᾩ ᵩ , Ҙ⌐ ЕZL201910410806.0, ῎ Е2020.06.16. 

13. , Ҫ , , , , , ∏ , , , ᾩ

ᴶ ᾩ ᵩ , Ҙ⌐ ЕZL201910413899.2, ῎ Е2020.06.23. 

14. , , , , , , ∏ , , , 

ᾩ ᵩ , Ҙ⌐ ЕZL201910436968.1, Е2020.08.04,  

15. −, , , Ԝ , ⌐ ḪḪ ᾩ Ҳ

, Ҙ⌐ ЕZL201810062043.1, Е2020.08.21. 

16. , , ֿ , , , .  ԓ Akhmediev

“ҷ , Ҙ⌐ ЕZL201911290398.6, Е2020.10.02. 

17. Ὴ, , , Ԝ , ҡ, , , ∏ , . ̔ ԓ ┼

ᾩ , Ҙ⌐ ЕZL201711399475.2, Е2020.04.03. 

18. , , Ὴ, ҡ, ⁬ , ֘ , , , , ҡ. ̔ ┌

⌡ , Ҙ⌐ ЕZL201810512534.0, Е2020.04.03. 

19. , , , ҡ, ⁬ , Ὴ, ә , . ֓Ґ ָᵩ

ғ ҅ᵩ , Ҙ⌐ ЕZL201711052146.0, Е2020.04.03. 

20. , , , Ὴ, Ԝ , ҡ, ∏ , ҡ, ⁬ , , , , 

҅ ┼ ᾩ ᴀ, Ҙ⌐ ЕZL201810968261.0, Е

2020.04.03. 

21. , ҡ, Ԝ , Ὴ, , , ∏ , , , , ̔ ԓ ᾩ

ᾩ ᾩ Ὶ , Ҙ⌐ ЕZL201711338706.9, Е2020.04.03. 

22. , ,  , ̓₩, ᶒ, , , , Ὴ, Ԝ , ̔

ᾩ ῇ᷾ , Ҙ⌐ ЕZL201810750234.6, Е2020.04.03. 

23. , ∏ , , Ԝ , Ὴ, , ҡ, , , , ̔ ⅎ

Ḫ , Ҙ⌐ ЕZL201711382722.8, Е2020.04.03. 

24. , ∏ , , , Ԝ , Ὴ, ҡ, , , , ̔ ԓ

ᾩ , Ҙ⌐ ЕZL201810723043.0, Е2020.12.15. 

25. , ∏ , , , , , Ὴ, ̔ ⅎ ᾩ , Ҙ⌐ Е

ZL201910470132.3, Е2020.12.15. 

26. , Ὴ, , , , ә , , ∏ , 

ᵣ , Ҙ⌐ ЕZL201711325093.5, Е2020.04.03. 

27. ‖ , , , , ̔ ԓ ╦ , Ҙ⌐ Е

ZL201811029190.4, Е2020.4.28. 
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, Ҙ⌐ ЕZL201810488193.8, Е2020/05. 

29. ҡ, , Ὴ, Ԝ , , , ɻ ɻḪ װ

, Ҙ⌐ ЕZLC201910296867.9, Е2020/07. 

30. , , ∏ , Ԝ , Ὴ, ҡ, ⁬ , , ҡ, , , , 

ԓ “ ᾩ ꜠ ᵣ , Ҙ⌐ ЕZL201810852685.0, Е2020.07.07. 

31. Ὴ, , , Ԝ , ҡ, , ∏ , ҡ, ⁬ , , , ә , 

, ⅎ , Ҙ⌐ Е

ZL201810896531.1, Е2020.10.20. 

32. , ∏ , , Ὴ, Ԝ , ҡ, ⁬ , , ҡ, , , , 

, ̔ , Ҙ⌐ ЕZL201810986897.8, Е2020.10.20. 
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Еhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.125.207401 

ᴍЕ 

ñThe authors did a great job to improve presentation of their results and I like it. They 

disclosed physics behind the structural singularity and revealed which defects do not 

disturb wave propagation. The level of fabrication imperfections is also estimated. 

The manuscript looks much more mature now not least thanks to the detailed 

supplemental material.ò 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



40 
 

ᾱ(⁪) 

2019 ԑ  

ᾣ ΐ ᾩ  

Е∏  Ά    ҡ 

 

∕  

ᾩ ╦ ҿ ᾩש ⅎ Ӑ҅, ᾩ

ɻ ᾩ ᴌ Ί ӎ, Ὴᾩ ᴌɻ Ỵɻ

ἥɻ ₴ ╦ ɼῚҲ, / ב

ᾩ ҏ ɼ , ɻ ᴰ

ᾩ , ᵤΐ , ᾩ ᴌ

ɼ ₴ ԓ ┼ , 

ΐ ɻ ΐ ΐ , ԋ

ᾩ ғ ԝᵲ , ԋ ₴ ᾩ

ᴶ , ֙ Ὺ ҿ ᾩ ᴌɻ

ᴶ ᶱԋῗ ɼ 

 

ԓ ᾣ ΐ ᾩ ɼЃaЄ ԓ ᵩ

ΐ ԑ ɼЃbЄ ԓ♯ ┼ ΐ

ԑ ɼ 

 




