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 Bir xil atomlardan tashkil topgan moddani qaraymiz. 

Atomlar o’zaro ta’sirlashmagan hollarda, Bor postulatiga 

ko’ra, ikki atomlar qator energitk sathlarga ega bo’ladi. 
KEY WORDS 

 

Bir xil atomlardan tashkil topgan moddani 

qaraymiz. Atomlar o’zaro ta’sirlashmagan 

hollarda, Bor postulatiga ko’ra, ikki atomlar 

qator energitk sathlarga ega bo’ladi. Shu 

energetik sathlar 1, 2, 3,…. va hokazo tartib 

bilan nomerlanadi va ularga tegishli ichki 

energiyalar E1, E2, E3…. harflari bilan 

belgilanadi. Shu energetik sathlardan 

birinchi va ikkinchisini qaraymiz va 

o’rganamiz. Atomning ikki energetik sathli 

modeli atom bilan yorug’likning o’zaro 

ta’sirini o’rganishni osonlashtiradi. E1 va E2 

energetik sathlardagi atomlar sonini mos 

ravishda N1, N2 deb belgilaymiz. 

1 -rasm. Atom va molekulaning ikki 

energetik sathlar modeli  

Atom va molekulaga yorug’lik fotoni kelib 

tushganda (atom yoki molekula) E1 

energetik sathdan E2 energetik sathga 

yorug’lik fotonini yutish natijasida o’tadi 

 (1.a - rasmda) va ma’lum bir vaqtdan keyin  

E2 energetik sathdan pastki E1enrgetik 

sathga o’tish natijasida yorug’lik fotonnini 

(atom yoki molekula) chiqaradi (1.b- 

rasmda). Moddaning atom yoki 

molekulasiga yorug’lik fotonining  o’zaro 

ta’sirlanishdan hosil bo’ladigan hodisalarni 

batafsil ko’rib chiqaylik.   

 Atomlarning uyg’onmagan 

statsionar energetik sathi pastki birinchi 
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gorizontal chiziq bilan uygo’ngan 

statsionar energetic sathning yuqori 

ikkinchi gorizontal chizig’i bilan belgilanadi 

(1-rasmga qarang). 

Agar atomga tashqaridan hν12  energiyali 

yoruglik zarrachasi  tushsa, atom o’sha 

zarrachani yutub, pastki energetik sathdan 

yuqori  energetik sathga o’tadi (E1 → E2). 

Bu  atomning uyg’ongan  holatidir. Atom  

hν12 tashqi yorug’lik zarrachasini majburiy 

yutadi (1.2-b rasm) va bu majburiy o’tish  

bo’ladi. Atomning    E1 → E2 majburiy o’tish  

tashqi  yorug’likning spektral energiya 

zichligi ρν( ν ) ga  va pastki  sathdagi  

atomlar soni N1 ga  bog’liq. Bir sekund vaqt 

ichida birlik chostotaga mos kelgan 

majburiy atomlar soni quyidagicha: 

dN21=B12ρν ( ν ) N1dt.                               

(1.) 

B12 –majburiy yutish uchun Eynshteyn 

koeffinsenti. 

O’yg’ongan atomlar τ vaq to’tgandan 

keyino’z–o’zidan (spontanravishda ), tashqi 

yorug’likning energiya zichligiga bog’liq 

bo’lmagan holda E2 → E1 ga o’tadi va shu 

o’tishda atom o’zidan hν21 yorug’lik 

zarrachasini chiqaradi (1-a rasm), ya’ni E2 

– E1 =hν21. Bir sekundda birlik chostotaga 

hisoblangan spontan o’tish soni quydagicha 

hisoblanadi: 

dN21s.n =A21N2dt.                                                                        

(1.1) 

A21–spontan nurlanish uchun Eynshteyn 

koeffisienti. Spontan nurlanishning kvant 

zarrachalari tartibsiz ravishda turli 

yo’nalishda tarqaladi . 

Yuqorida ko’rib o’tilgan o’tishlardan farqli 

yana bir majburiy o’tish hamborligini       

1916-yilda-Albert Eynshteyn aniqlagan. 

Agar atomlar uyg’ongan holatda bo’lsa 

tashqi yorug’likning spectral energiya 

zichligiga bog’liq ravishda o’tadi, yani 

E2→E1 va o’zidan E2-E1=hν21 yorig’lik 

zarrachasini chiqaradi. Majburiy 

nurlanishning zarrachalari tashqi yorug’lik 

zarrachalari bilan birtomonga yo’naladi. 

 

2.-rasm. Atomning uchxil nurlanish va 

yutilish jarayonlari ko’rsatilgana) spontan 

nurlanish, b) majburiyyutilish, c) 

majburiynurlanishyunaladi (2-c rasm).  
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Majburiy nurlangan yorug’likning kvant 

zarrachalarining fazalari, chastotalari va 

yo’nalishlari qat’iy o’xshash va tartibli 

bo’ladi. Atomning bir sekundda 

birlikchostataga hisoblangan 

majburiynurlanishlar soni quydagi formula 

bilan ifodalanadi: 

                            dN21m.n=B21ρ(ν21)N2dt.                                                

(1.2) 

B12-majburiy nurlanish uchun Eynshteyn 

koeffitsienti. 

Energiyaning saqlanish qonuniga asosan, 

atomlarning E1→E2ga o’tishi tufayli 

yutilgan energiyasi  spontan va majburiy 

nurlanishlar energiyalari yig’indisiga teng 

bo’lishi kerak.Shu tengliklarni quyidagicha 

ifodalaymiz: 

            dNm.yut =dNs.n dNm.n 

       B12ρ(ν12)N1dt=A21N2dt+B21ρ(ν21)N2dt.                                               

(1.3) 

(1.7) formuladan quyidagi nisbatga ega 

bo’lamiz: 
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(1.4) 

Koeffisientlar o’zaro tengdir : B12 = B21 

       Normal sharoitda birlik hajmidagi 

atomlar soni   N=N1+N2  ga teng. 

Termodinamik movozanatlik  bajarilganda 

va odatdagi sharoitda energitik sathlarda 

atomlarning taqsimlanishi  Boltiman 

taqsimotiga bo’ysunadi: 
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(1.8) va (1.9) formulalardan yorug’likning 

sepektral energiya zichligini topamiz: 

,
1

)(
1/

21

21
12 


kTEeB

A


                                                                     
(1.6) 

Formuladagi     21

21

B

A

 nisbat Reli–Jins 

formulasidan aniqlanadi va yozish 

mumkinki: 
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(1.7) 

(1.10) va (1.11) formulalardan spectral 

energiya zichligi quydagicha aniqlanadi: 
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(1.8) 

Shu formula absolyut qora jismning 

nurlanish energiya zichligini ifodalaydigan 

Plank formulasidir. Eynshteynning Plank 

formulasini keltirib chiqishidan maqsad, 

birinchidan, modda atomlari elektromagnit 

to’lqini bilan uch xil o’zaro tasirlashishini, 

ikkinchidan, shu uch xil jarayon ortida 

mustahkam matematik bog’lanish   

borligini va uchinchidan, majburiy 

nurlanish mexanizmini aniqlab berishdir. 

Formuladan ikki energetik sathli sistemalar 

uchun spontan nurlanish ehtimoliyatining 

majburiy nurlanish ehtimoliyatiga  nisbati 

nurlanuvchi yorug’lik chastotasining 

kubinchi darajasiga proporsional ekanligi 

aniqlanadi. Bu esa chastotaning  oshishi 

bilan lazer generasiyasini amalga oshirish 

qiyinligini bildiradi. Xullas, 1916 yilda 

Eynshteyn majburiy nurlanish mavjudligini 

va uni etiborga olish zarurligini isbotladi. 

Shuni aytish lozimki, jisimlarning 

nurlanishi tarkibida majburiy nurlanish 

qiymati hamisha o’lchab bo’lmaydigan va 

hatto alohida ajratib bo’maydigan darajada 

kam miqdorda mavjud. 

Optikada yorug’likning intensivligi, degan 

kattalik bilan ish ko’riladi. Yorug’likning 
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intensivligi (J) elektromagnit to’lqinning 

amplitudasi kvadratiga (E2) proporsional 

kattalikdir. U  nurlanishning energiya 

zichligi bilan quyidagicha bog’langandir: 

                 Jy=Cρ(ν).                                                                                  

(1.9) 

C=3,1010cm∕c yorug’likning bo’shliqdagi 

tezligi, Jv-o’lchov birligi J∕M2.C 

XULOSA 

Atom va molekulalarni uyg’otish uchun 

lazerlar tizimi, atomiatsiya tizimi, qayd 

qilish tizimi va to’lqin uzunligini va  normal 

sharoitda birlik hajmidagi atomlar soni 

nazorat qilish sistemalarning ishlash 

jarayoni o'rganildi. Na, Cs kabi atomlaridan 

kuzatilayotgan selektiv ionlanish 

signalining intesivligiga qarab , jisimlarning 

nurlanishi tarkibida majburiy nurlanish 

qiymati hamisha o’lchab bo’lmaydigan va 

hatto alohida ajratib bo’maydigan darajada 

bog’liqligi o’rganildi.  

References: 
1. Saydullayev S.R Suvdan samarali foydalanishda axborot tizimlarini qo’llash //Science and 

Education. -2020. – Т. 1. – №. 7. – С. 116-122. 

2. Obidovich S.A. The use of Modern Automated Information Systems as the Most Important 

Mechanism for the use of Water Resources in the Region //Test Engineering and 

Management. – 2020. – Т. 83. – С. 1897-1901. 

3. Saydullaev S. R. Decision-making system for the rational use of water resources //Journal 

of Central Asian Social Studies. – 2020. – Т. 1. – №. 01.– С. 56-65. 

4. Сайдуллаев С. Р. и др. СУВДАН САМАРАЛИ ФОЙДАЛАНИШДА АХБОРОТ 

ТИЗИМЛАРИНИ ҚЎЛЛАШ //Science and Education. – 2020. – Т. 1. – №. 7. – С. 116-122. 

5. Сайдуллаев С. Р. Применение информационных систем в эффективном 

использовании воды. – 2020. 

6. Rakhmatullaevich S. S. Analysis of the methodology for controlling heat loss in buildings 

//INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT, ENGINEERING AND SOCIAL 

SCIENCES ISSN: 2349-7793 Impact Factor: 6.876. – 2022. – Т. 16. – №. 07. – С. 15-19. 

7. Rakhmatillaevich S. S. USE OF SOLAR ENERGY AS A SOURCE OF HEAT AND ISSUES OF 

HEAT ENERGY SAVING //Galaxy International Interdisciplinary Research Journal. – 2021. – Т. 

9. – №. 12. – С. 1298-1302. 

8. Алибекова, Н.Н. (2020). Сувдан фойдаланиш жараёнларида ахборот тизимларини 

қўллаш. Scienceand Education, 1(3). 

9. Кутлимуродов У.М. Загрязнение атмосферы вредными веществами и мероприятия 

по его сокращению //Экология: вчера, сегодня, завтра. – 2019. – с. 249-252. 

10. Sultonov, A. (2019). Water useplanning: a functional diagramof a decision making 

systeman ditsmat hematical model. International Financeand Accounting, 2019(5), 

11. Alibekova, N.N.(2020).U seofin format i on system sin water useprocesses. Scienceand 

Education,1 

12. Алибекова, Н.Н.(2020).Зонирование вдопроводных сетей. Science and 

Education.Scientific journal. 

13. Alibekova, N.N. (2021) Reliability and cost - effektiveness of Polymer 

pipes.Euroasiaconference.com.Evro Science: Internasional Conference on Soial and 

Huanitarian Researc,Hosted from Cologne, Germany. 

http://universalimpactfactor.com/wp-content/uploads/2022/02/EURASIAN_JOURNAL_OF_ACADEMIC_RESEARCH.jpg
http://sjifactor.com/passport.php?id=21990
file:///D:/Work/Innovative%20Academy/Innovative%20Academy%20journals/EJAR/Main%20documents%20-%20Asosiy%20fayllar/www.in-academy.uz


EURASIAN JOURNAL OF ACADEMIC RESEARCH 
Innovative Academy Research Support Center 

UIF = 8.1 | SJIF = 5.685 www.in-academy.uz 

Volume 2 Issue 13, December 2022                       ISSN 2181-2020  Page 1256 

14. Алибекова Н.Н. (2021) Насос станциялари гидромеханик жиҳозларининг тўла 

ишонлилик ишлашини таъминлаш йўллари. Science and Education.Scientific journal. 

15. Алибекова Н.Н. The Importance of Quality Control of Drinking Water and Wastewater. 

Evropean Journal of Innovation in Nonformal Education on (EJINE).Volume 2 (Issue 

5);27958612  28 may 2022 

16.  

17. Алибекова Н.Н. Необходимость установок и систем обессоливания (опреснения) 

воды в Узбекистане “Меъморчилик ва қурилиш муаммолари” Илмий-техник  журнал. 

Самарқанд, 2022 йил № 2-сон 

18. N.N.Alibekova The Importance of Quality Control of Drinking Water and Wastewater. 

Evropean Journal of Innovation in Nonformal Education on (EJINE).Volume 2 (Issue 

5);27958612  28 may 2022 

19. Арипов, Н. Ю. (2020). Транспортировка бытовых отходов с применением 

гидравлических систем. Science and Education, 1(6), 65-73. 

20. Арипов, Н.Ю. (2021). Важнейшие задачи улучшения экологический среды. Science 

and Education, 2(4), 70-76. 

21. Арипов, Н.Ю. (2021). Хизмат кўрсатишни такомиллаштириш орқали иқтисодий 

самарадорликка эришиш. Science and Education, 2(10), 707-713. 

22. Арипов, Н. Ю., Хаққулов, Б. А., Холбутаев, Ж. Х., & қизи Саидова, С. С. (2021). 

Замонавий уйларда канализацион тизимни барқарор ишлашини таъминлаш-замон 

талабидир. Science and Education, 2(12), 310-317. 

23. hygienic, technical requirements and selection rules” OzDst p.51. Tashkent, 2000. 

24. Obidovich, S.A. (2021). Effective Ways of Using Water with Information 

Systems. International Journal on Economics, Finance and Sustainable Development, 3(7), 28-

32. https://doi.org/10.31149/ijefsd.v3i7.2051 

25. Sultonov, A., & Turdiqulov, B. (2022). Suv qabul qilish inshootlarining ishlash 

samaradorligini oshirishda filtrlarning o ‘rni. Eurasian Journal of Academic Research, 2(11), 

12-19. 

26. Кенжабаев, А.Т., Жумаев, К.Х., & Султонов, А.О. (2022). Автоматлаштирилган сув 

узатиш тармоқларини ишлаш алгоритми. Eurasian Journal of Academic Research, 2(10), 

78-87. 

27. Obidovich S.A. The use of Modern Automated Information Systems as the Most Important 

Mechanism for the use of Water Resources in the Region //Test Engineering and 

Management. – 2020. – Т. 83. – С. 1897-1901. 

28. Kenjabaev A.T., Sultonov A.O. The role and place of agro clusters in improving the 

economic efficiency of water use in the region //Asian Journal of Multidimensional Research 

(AJMR). – 2018. – Т. 7. – №. 11. – С. 147-151 

29. Sultonov A.O. Problems of optimal use of water resources for crop irrigation //Journal of 

Central Asian Social Studies. – 2020. – Т. 1. – №. 01. – С. 26-33. 

30. Sultonov A.O. Metodi ratsionalnogo ispolzovaniya void v oroshenii selskoxozyastvennix 

kultur //sovremennaya ekonomika: Aktualniye voprosi, dostijeniya i.–2019.–S. – С. 207-209. 

http://universalimpactfactor.com/wp-content/uploads/2022/02/EURASIAN_JOURNAL_OF_ACADEMIC_RESEARCH.jpg
http://sjifactor.com/passport.php?id=21990
file:///D:/Work/Innovative%20Academy/Innovative%20Academy%20journals/EJAR/Main%20documents%20-%20Asosiy%20fayllar/www.in-academy.uz
https://doi.org/10.31149/ijefsd.v3i7.2051


EURASIAN JOURNAL OF ACADEMIC RESEARCH 
Innovative Academy Research Support Center 

UIF = 8.1 | SJIF = 5.685 www.in-academy.uz 

Volume 2 Issue 13, December 2022                       ISSN 2181-2020  Page 1257 

31. Sultonov A. Water use planning: a functional diagram of a decision-making system and its 

mathematical model //International Finance and Accounting. – 2019. – Т. 2019. – №. 5. – С. 

19. 

32. Karimovich T.M., Obidovich S. A. To increase the effectiveness of the use of Information 

Systems in the use of water //Development issues of innovative economy in the agricultural 

sector. – 2021. – С. 222-225. 

33. Kenjabayev A., Sultanov A. Development of software on water use //Problems of 

Architecture and Construction. – 2019. – Т. 2. – №. 1. – С. 107-110. 

34. Kenjabayev A., Sultonov A. The issues of using information systems for evaluating the 

efficiency of using wateR //International Finance and Accounting. – 2018. – Т. 2018. – №. 3. – 

С. 2. 

35. Турдубеков У.Б., Жолболдуева Д.Ш., Султонов А.О. Синергетическая интерпретация 

эффективности управления государственными финансами //Экономика и бизнес: 

теория и практика. – 2017. – №. 7. 

36. Karimovich, T.M., & Obidovich, S. A. (2021). To increase the effectiveness of the use of 

Infor mation Systems in the use of water. Development issues of innovative economy in the 

agricultural sector, 222-225.  

37. Mansurova Sh.P. Decentralization is one of the ways of energy efficiency of heat supply // 

Academic journalism. – S. 30.  

38. Usmonkulov A., Tashmatov N.U., Mansurova M.Sh. Some aspects of automatic control of 

the thermal regime of multi-storey buildings equipped with an exhaust ventilation system 

//Science and Education. - 2020. - Vol. 1. - No. eight.  

39. Toshmatov N.U., Mansurova Sh.P. Opportunities to use wastewater from fruit and 

vegetable processing plants for irrigation of agricultural fields //Me′ morchilik va qurilish 

muammolari. - 2019. - P. 44.  

40. Toshmatov N.U., Saidullaev S.R. On methods for determining the loss and suction of air in 

ventilation networks // Young scientist. – 2016. – no. 7-2. - S. 72-75.  

41. Toshmatov N. U., & Mansurova Sh. P. (2022). EFFICIENCY OF USE OF HEAT 

PUMPS. International Journal of Innovations in Engineering Research and Technology, 9(10), 

1–5. 

42. Toshmatov N.U., Mansurova Sh.P. Studying Some Parameters of the Composition and 

Evaluation of the State of Industrial Gas Emissions and Their Components. European Journal 

of Innovation in Nonformal Education (EJINE) Volume 2. 243-248. 

43. Sh. P. Mansurova. (2021). Application of renewable energy sources in   buildings. Galaxy 

International Interdisciplinary Research Journal, 9(12), 1218–1224.  

44. Tashmatov, N.U., & Mansurova, S.P. (2022). Some Features of Heat  and  Moisture 

Exchange in Direct Contact of Air with a Surface of a Heated Liquid. International Journal of 

Innovative Analyses and Emerging Technology, 2(1), 26–31. 

45. Назиров С.Ў.Ў., Султонов А.О. Саноат корхоналари оқова сувларини  тозалашнинг 

долзарблиги //Science and Education. –2021. –Т. 2. –No. 6. –С. 299-306. 

46. Tashmatov, N.U., & Mansurova, S.P. (2022). Specific Features of Change in Surface 

Temperature of Evaporating Liquid from Hydrodynamic and Temperature-Humidity 

http://universalimpactfactor.com/wp-content/uploads/2022/02/EURASIAN_JOURNAL_OF_ACADEMIC_RESEARCH.jpg
http://sjifactor.com/passport.php?id=21990
file:///D:/Work/Innovative%20Academy/Innovative%20Academy%20journals/EJAR/Main%20documents%20-%20Asosiy%20fayllar/www.in-academy.uz


EURASIAN JOURNAL OF ACADEMIC RESEARCH 
Innovative Academy Research Support Center 

UIF = 8.1 | SJIF = 5.685 www.in-academy.uz 

Volume 2 Issue 13, December 2022                       ISSN 2181-2020  Page 1258 

Conditions. International Journal of Innovative Analyses and Emerging    Technology, 2(1), 

20–25. Retrieved from  

47. Sultonov, A. (2019). Water useplanning: a functional diagramof a decision making 

systeman ditsmat hematical model. International Financeand Accounting, 2019(5) 

48. Мусаев Ш. М., Саттаров А. Умягчение состав воды с помощью реагентов //Me′ 

morchilik va qurilish muammolari. – 2019. – Т. 23. 

49. Мусаев Ш. М. Ишлаб чиқариш корхоналаридан чиқадиган оқова сувларни механик 

услублар билан тозалаш самарадорлигини ошириш тўғрисида //Science and Education. 

– 2021. – Т. 2. – №. 5. – С. 343-354. 

50. Мусаев Ш. М. и др. Насос агрегатларини ҳосил бўладиган гидравлик зарблардан 

ҳимоялаш усуллари тадқиқ этиш //Science and Education. – 2021. – Т. 2. – №. 3. – С. 211-

220. 

51. Мусаев Ш. М. Мероприятие сокращение загрязнение атмосферы вредными 

веществами //Me′ morchilik va qurilish muammolari. – 2020. – С. 45. 

52. Каримович М.Т., Рахматуллаевич С.С. Некоторые вопросы состава и оценки 

состояний промышленных газовых выбросов и их компонентов //Science and 

Education. – 2020. – Т. 1. – №. 8. – С. 108-115. 

53. Султонов, А. (2022). Сув ресурсларидан фойдаланишда дастурий таъминотни 

ишлаб чиқиш. Eurasian Journal of Academic Research, 2(11), 143–151. извлечено от 

https://in-academy.uz/index.php/ejar/article/view/4313 

54. Kenjabayev A., Sultanov A. Development of software on water use //Problems of 

Architecture and Construction. – 2019. – Т. 2. – №. 1. – С. 107-110. 

 

 

http://universalimpactfactor.com/wp-content/uploads/2022/02/EURASIAN_JOURNAL_OF_ACADEMIC_RESEARCH.jpg
http://sjifactor.com/passport.php?id=21990
file:///D:/Work/Innovative%20Academy/Innovative%20Academy%20journals/EJAR/Main%20documents%20-%20Asosiy%20fayllar/www.in-academy.uz
https://in-academy.uz/index.php/ejar/article/view/4313

