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Annotatsiya: Ma’lumki, bugungi kunda energiyaga bo’lgan talab xar
gachongidan ortgan zamonda, muqobil energiya resurslari gayta tiklanuvchi energiya
manbalariga bo’lgan qiziqish ortadi, bu manbalarni o’rganishda solishtirma issiqlik
sig’imini bilish muximdir. Shuning uchun bu ishda ularni aniglash usullari keltirilgan.

Kalit so’zlar: issiglik sig’imi, solishtirma issiglik sig’imi, molyar issiglik
sig’imi, faza, yashirin issiglik migdori, yashirin erish issigligi, kalorimetriya,
politropa, politropik jarayon,

Tajribalardan shu narsa aniglandiki, sistema temperaturasini o’zgarishi uchun
zarur bo’lgan issiglik miqdori sistema massasi va temperatura o’zgarishiga to’g’ri
proportsionaldir. Bu o’n sakkizinchi asrdayoq ma’lum edi. Massa, issiglik sig’imi va
temperatura o’zgarshi orasidagi munosabatni

Q = mcAT

Ko’rinishda yozish mumkin.Bu yerda c-berilgan moddani xarakterlovchi kattalik
bo’lib, solishtirma issiglik sig’imi deyiladi.

Birinchi rasmda suv va temirni harorat va issiqlik miqdori orasida bog’lanishni
ko’rishimiz mumkin.

Heat Required vs. Temperature Change
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Issiglik, bu temperaturalar farqi tufayli uzatilgan energiyadir. O’n yettinchi asr
davomida Galiley, Nyuton va boshga olimlar gadimgi grek olimlarining issiglik
energiyasini molekulyar harakatlar yuzaga keltiradi, degan nazariyasini quvvatlab
kelganlar. Keyingi asrda temperatura fargi tufayli yuzaga keladigan energiya miqdorini
xisoblash uchun usullar rivojlantirildi. Ikkita jism o’zaro bir-biri bilan kontaktga
keltirilganida temperaturasi yugorirog jism temperaturasi pastroq jismga issiglik
berishi va bunda berilgan issiglik olingan issiglikka teng ekanligi topildi. Issiglik-bu
energiya uzatish usuli. Issiglik issigroq jismdan sovuqgrog’iga uzatilganida, aynan
energiya issigrog’idan sovug’iga o’tadi. Demak, issiglik-temperatura farqgi tufayli bir
jismdan ikkinchisiga o’tadigan energiyadir.

Suvning solishtirma issiqlik sig’imini zichlikka bog’lanish grafigi 2-rasmda
keltirilgan.

—— Specific Heat Capacity vs. Density for Water
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Issiglik harakatning alohida ko’rinishidir. Ayrim xolatlarda issiglik mexanik ish
tufayli, masalan, ikki jism bir-biriga ishqgalishida, yuzaga keladi. Issiglikning
zamonaviy nazariyasi 1840 yillargacha noma’lum edi. (1818-1889) Jeyms Joul
o’tkazgan tajribasi issiglik ish singari energiya uzatish usuli ekanligi hagidagi
zamonaviy tasavvur uchun asos bo’ldi. Osilgan jism lopatkalari bilan turbinani
aylanishiga olib keladi. Lopatkani suyuqglik bilan ishgalanishi suyuqglik
temperaturasining bir muncha oshishiga olib keladi. Joul ish issiglik migdoriga
ekvivalent ekanini anigladi. Ichki energiya barcha atomlar ilgarilanma harakati kinetik
energiyalari yig’indisiga tengdir. Bu vyig’indi bitta molekula o’rtacha kinetik
energiyasining to’lig molekulalar soniga ko’paytmasiga tengdir. Issiglik bu jismdagi
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mavjud energiya bo’Imay, u sovuqroq jismdan issiqrog’iga uzatilayotgan energiyaning
miqdoridir. Sistema temperaturasini o’zgartirish uchun zarur bo’lgan issiglik miqgdori
Q sistema massasi m ga va temperatura o’zgarishi AT ga proportsional bo’lib, bu o’n
sakkizinchi asrda ma’lum bo’ldi. Q, m va AT orasidagi bog’lanish

Q=A4Eix=C AT=mc AT (1)

ko’rinishga ega bo’lib, bu yerda S- issiglik sig’imidir. Issiglik sig’imi deb, modda
temperaturasini 1 K ga oshirishdagi ichki energiyaning o’zgarishini ko’rsatuvchi fizik
kattalikka aytiladi. Modda solishtirma issiglik sig’imi issiglik sig’imni modda
mossasiga nisbati bilan aniglanadi:

c=C/m (2)

Juda kichik bo’Isa ham, isitish uchun zarur bo’lgan issiqglik migdori temperaturaga
bog’ligdir. Yuqgori temperaturalarni o’lchashning tarixiy birligi kaloriyadir. Bu birlik
bir gramm suv temperaturasini bir gradusga oshirish uchun zarur bo’lgan issiglik
miqdori kabi aniglanadi. Kaloriyaning Sl sistemasidagi birligi Joul bo’lib, ular orasida:

1 kal =4,186J (3)

bog’liglik mavjud.

Yugqori issiglikning amerika o’lchov birligi Btu bo’lib, britaniya issiglik birligi
deyiladi. Britaniya issiglik birligi bir funt suv temperaturasini 1 °F ga o’zgartirish
uchun kerak bo’lgan issiqlik miqdoridir. Britaniya issiglik birligi kaloriya va Joul bilan
quyidagicha bog’langan:

1 Btu = 252 kal= 1.054 kJ (4)

Suvning (suyuq xolatdagi) solishtirma issiglik sig’imi:

kal kkal .

—x = Ligog = 4184k /(kg » K) (5a)
Xuddi shunday, britaniya issiglik birligida issiolik sig’imi

Seupy = 1Btu/(1b ¢ °F) (5b)

Seuv = 1

kabi aniglanadi.

Molyar issiglik sig’imi (c”) deb, bir mol modda temperaturasini bir gradusga
isitish uchun kerak bhlgan issio’lik mio“doriga aytiladi,

c’=C/n

bu yerda n-mollar soni. C= m ¢ ligidan, molyar issiqlik sig’imini solishtirma

issiglik sig’imi orgali ifodalash mumkin:
c’=C/n=mc/n=Mc (6)

bu yerda M= m /n bo’lib, molyar massadir.

1-jadvalda ayrim qgattiq jism va suyuqgliklarning solishtirma va molyar issiglik
sig’imlari gqiymatlari keltirilgan. Metallarning molyar issiglik sig’imlari giymatlari bir-
biriga yafinligiga e tibor bering. Biz ushbu giymatlar yordamida metallarning issiglik
sig’imi hagida mulohaza yuritamiz.
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1-jadval
Ayrim gattig jism va suyugliklarning solishtirma va molyar issiglik
sig’imlari giymatlari

Modda S (kJ/kgeK) S (kkal/kg *K) C’ (J/mol*K)
yoki Btu=(b+°F)

Alyuminiy 0.900 0.215 24.3
Vismut 0.123 0.0294 25.7
Mis 0.386 0.0923 24.5
SHisha 0.840 0.20 —

Oltin 0.126 0.0301 25.6
Muz 2.05 0.49 36.9
Qo’rg’oshin 0.128 0.0305 26.4
Kumush 0.233 0.0558 24.9
Vol fram 0.134 0.0321 24.8
TSink 0.387 0.0925 25.2
Spirt(etil) 2.4 0.58 111
Simob 0.140 0.033 28.3
Suv 4.18 1.00 75.2
Bug’ (latm) | 2.02 0.48 36.4

Foydalanilgan adabiyotlar

1.  Bozorov, Kh N., O. O. Mamatkarimov, and B. T. Abdulazizov. "Electric and ionic conductivity
of potassium antimony tungstate with addition of alkali metals." «Vs6exckuii ¢pusuuecxui
acyprany 24.2 (2022): 129-132.

2.  Uktamaliyev, B. I., et al. "Determination of transport properties for polymer electrolytes
containing LiTf and MgTf2 salts." Molecular Crystals and Liquid Crystals 763.1 (2023): 17-
217.

3. Mamatkarimov, O. O., R. Khamidov, and A. Abdukarimov. "The relative current change,
concentration, and carrier mobility in silicon samples doped nickel and at pulse hydrostatic
pressure.” Materials Today: Proceedings 17 (2019): 442-445.

4.  Uktamaliyev, B. I., et al. "Determination of transport properties for polymer electrolytes
containing LiTf and MgTf2 salts." Molecular Crystals and Liquid Crystals 763.1 (2023): 17-
217.

5.  Mamatkarimov, O., B. Uktamaliyev, and A. Abdukarimov. "Temperature dependence of active
and reactive impedances of PMMA-EC-LITF2 solid polymer electrolytes." HAYUYHAIE
OCHOBbBI HCIIOJIb30BAHUA HH®OPMAIJHOHHBLX TEXHOJIOTUH HOBOI'O
YPOBHA 1 COBPEMEHHBIE ITPOBJIEMbI ABTOMATH3ALIHMH (2022): 366.

6. Manjuladevi, R., et al. "Preparation and characterization of blend polymer electrolyte film
based on poly (vinyl alcohol)-poly (acrylonitrile)/MgCl 2 for energy storage devices." lonics 24
(2018): 1083-1095.

7. Mamatkarimov, O., A. Abdukarimov, and B. Uktamaliev. "ABOUT THE
CHARACTERISTICS OF MULTILAYER THIN-FILM STRUCTURES WITH DYES
BASED ON TITANIUM DIOXIDE." Euroasian Journal of Semiconductors Science and
Engineering 3.40 (2021): 26-29.

8.  Odiljon, Mamatkarimov, Uktamaliyev Bekzod, and Abdullaziz Abdukarimov. "Determination
of ionic conductivity of polymer electrolytes in li-ion batteries using electrochemical
impedance spectroscopy.” ACADEMICIA: An International Multidisciplinary Research
Journal 11.7 (2021): 141-146.

https://scientific-jl.org/index.php/new 155 Volume—67_Issue-1_December-2024



https://scientific-jl.org/index.php/new

JOURNAL OF NEW CENTURY INNOVATIONS

9. lkramov, R. G., et al. "Calculation of the interband absorption spectra of amorphous
semiconductors using the Kubo-Greenwood formula." Journal of Applied Science and
Engineering 25.5 (2021): 919-924.

10. lkramov, Rustamjon G., et al. "Calculation of the Density of the Distribution of Electronic
States in the Conduction Band from the Fundamental Absorption Spectra of Amorphous
Semiconductors.” East European Journal of Physics 4 (2023): 153-158.

11. lkramov, Rustamjon G., et al. "Dangerous Bonds Individual of Hydrogenated Amorphous
Silicon and Defect Absorption Spectra.” East European Journal of Physics 4 (2023): 244-250.

12. Ao6nynasuzos, b. T., et al. "ledexTbl, XapakTepHbIe sl THIPOTCHU3UPOBAHHBIX aMOP(-HBIX
MTOJTYITPOBOJTHUKOB, W CHEKTPHl Je(EKTHOTO TMOMIOMIeHUs." « ¥V30ekckuti  ¢uzuueckui
acyprany 25.3 (2023).

13. lkramov, R. G., et al. "Kubo-greenwood Formula For The Exponential Absorption Region Of
Amorphous Semiconductors And Distribution Of The Density Of Electronic States In The Tail
Of The Conduction Band." Journal of Applied Science and Engineering 26.8 (2022): 1167-
1171.

14. Ao6pymasmsoB, b. T., et al. "OOGmacTh SKCIOHEHIMAIBLHOTO IIOTJIOMICHUS aMOPQHBIX
MOJIYIIPOBOHUKOB." « V30exckuti  ¢pusuueckuti  ocyprany 24.2 (2022): 96-99. HMkpamos,
Pycramxon, et al. "CIIEKTPbl KOD®OUIIMEHTA JE®EKTHOI'O ITOTJIOUIEHWA
AMOP®HBIX ITOJIYITPOBOJJHUKOB." Scientific Collection «InterConfy» 107 (2022): 409-
420.

15. Mymunos, X. A., b. Cynaronos, and O. T. Xonmup3saes. "PACUET PACIIPEJAEJIEHUE
TUIOTHOCTHU DJIEKTPOHHBIX COCTOSHMIA B BAJIEHTHOM 30HE U3 CIIEKTPA
MEXX30HHOI'O TIOI'JIOIIEHWA AMOP®OHBIX TIOJIYITPOBOJIHHWKOB." EDITOR
COORDINATOR (2021): 384.

16. HWkpamoB, Pycramkon, et al. "CIIEKTPblI KOD®DUIIMEHTA JAE®EKTHOI'O
I[NOTJIOEHNA  AMOP®HBIX  TIOJIYITPOBOJHHMKOB." Scientific ~ Collection
«InterConf» 107 (2022): 409-420.

17.  Maxmudovich, To‘xliyev Mansur. "PAST POTENSIALLI QUYOSH QURITGICHLARNI
SAMARADORLIGINI OSHIRISH." Educational Research in Universal Sciences 1.6 (2022):
79-86.

18. Yusupov, Elmurod Kuchkarboyevich. "STUDYING PROPERTIES OF ROTATIONAL
STATES 156Gd."

19. Baiimaros, I1. XX, et al. "BJIMSHUE USMEHEHWS XUMHWYECKOI'O ITIOTEHIIUAJIA HA
TEIVIOEMKOCTb KBA3UJABYMEPHOI'O DJIEKTPOHHOI'O TA3A." «V36exckuil
Guszuueckuul scypuany 20.6 (2018).

20. Ravshanjon o’g, G‘aybullayev Dostonbek. "QUYOSH ENERGIYASI VA UNDAN
FOYDALANISH." O'ZBEKISTONDA FANLARARO INNOVATSIYALAR VA ILMIY
TADQIQOTLAR JURNALI 2.19 (2023): 1574-1576.

21. lkramov, Rustamjon G., et al. "Calculation of the Density of the Distribution of Electronic
States in the Conduction Band from the Fundamental Absorption Spectra of Amorphous
Semiconductors.” East European Journal of Physics 4 (2023): 153-158.

22. lkramov, Rustamjon G., et al. "Dangerous Bonds Individual of Hydrogenated Amorphous
Silicon and Defect Absorption Spectra." East European Journal of Physics 4 (2023): 244-250.

23. lkramov, R. G, et al. "Kubo-greenwood Formula For The Exponential Absorption Region Of
Amorphous Semiconductors And Distribution Of The Density Of Electronic States In The Tail
Of The Conduction Band." Journal of Applied Science and Engineering 26.8 (2022): 1167-
1171.

24. lkramov, Rustamzhon Gulomzhonovich, Mashkhura Anvarbekovna Nuriddinova, and Xurshid
Adhamjon Muminov. "A new method for determining the density distribution of electronic
states on the tail of the valence band of amorphous semiconductors Se_x S _1-x." Optics and
spectroscopy 129.11 (2021): 1382-1386.

25. MUxpamos, P. T'., M. A. HypuanunoBa, and X. A. MymuHoB. "BpruncieHue mIOTHOCTH
OJICKTPOHHBIX COCTOSIHUM B BaJICHTHOU 30HE U3 OKCIICPUMCHTAJIBHOT'O CIICKTpa MECK30HHOTO

https://scientific-jl.org/index.php/new 156 Volume—67_Issue-1_December-2024



https://scientific-jl.org/index.php/new

JOURNAL OF NEW CENTURY INNOVATIONS

MOTJIONIEHUST aMOP(HBIX TOTYNPOBOAHUKOB." JKypHan npuxnaounou cnekmpockonuu 88.3
(2021): 378-382.

26. MHkpamos, Pycramkon I'yaomkonoBwd, Mamixypa AnBapbexkoBHa Hypumguaosa, and
Xypmua Anxamxod yriau MymuHoB. "HoBblii MeTOT OTIpeiesieHUs pacTpeeIeHHs TUIOTHOCTH
ANEKTPOHHBIX COCTOSTHUI B XBOCTE BaJC€HTHOM 30HBI aMOP(HBIX TBEPABIX PacTBOPOB Se X S
_1-X." Onmuxa u cnexmpockonus 129.11 (2021): 1382-1386.

27. lkramov, Rustam, et al. "Temperature Dependence of Urbach Energy in Non-Crystalline
Semiconductors.” Optics and Photonics Journal 10.9 (2020): 211-218.

28. Aonymasuszos, b. T., et al. "Pacuer pacnpeneneHus IUIOTHOCTH 3JCKTPOHHBIX COCTOSHUN B
XBOCTE 30HBI MPOBOJUMOCTH aMOPQHBIX TOIYMPOBOAHUKOB." « V3bexckuii uzuueckui
arcyprany 22.6 (2020): 344-349.

29. IKRAMOV, RUSTAM GULOMJONOVICH, MASHXURA ANVARBEKOVNA
NURIDDINOVA, and KHURSHID ADHAMJON UGLI MUMINOV. "Parameters defining
the interzonal absorption coefficient in amorphous semiconductors.” Journal of Applied
Physical Science International 12.1 (2021): 36-40.

30. lkramov, R. G., M. A. Nuriddinova, and R. M. Jalalov. "Density of defect states and spectra of
defect absorption in a-Si: H." Ukrainian journal of physics 64.4 (2019): 315-315.

31. lkramov, R. G., M. A. Nuriddinova, and A. Muminov Kh. "Spectra of the coefficient of defect
absorption and the energy position of defects in amorphous hydrogenated
silicon.” International Journal of Multidisplinary Trends 1.1 (2019): 12.

32. Zaynobidinov, S., et al. ‘“Infra-red absorption spectra of  amorphous
semiconductors." Uzbekiston Fizika Zhurnali 21.2 (2019): 88-92.

33. lkramov, R. G., M. A. Nuriddinova, and A. Muminov Kh. "Spectra of the coefficient of defect
absorption and the energy position of defects in amorphous hydrogenated
silicon.” International Journal of Multidisplinary Trends 1.1 (2019): 12.

34. ZAYNOBIDINOV, S, et al. "Spectra of interband absorption and optical gap of amorphous
semiconductors; Spektry mezhzonnogo pogloshcheniya i opticheskaya shchel'amorfnykh
poluprovodnikov." Uzbekiston Fizika Zhurnali 15 (2013).

35. Zainobidinov, S., et al. "Distribution of electron density of states in allowed bands and interband
absorption in amorphous semiconductors.” Optics and spectroscopy 110 (2011): 762-766.

36. Zajnobidinov, S., et al. "Dependence of the Urbach energy on the Fermi level in A-Si: H films;
Zavisimost'ehnergii Urbakha ot urovnya Fermi v plenkakh a-Si: H." Ukrayins' kij Fyizichnij
Zhurnal (Kyiv) 53 (2008).

37. Zajnovidinov, S., et al. "Temperature effect in absorption spectra of amorphous
semiconductors; Temperaturnyj ehffekt v spektrakh  pogloshcheniya amorfnykh
poluprovodnikov." Ukrayins' kij Fyizichnij Zhurnal (Kyiv) 53 (2008).

38. Qo’chqarov, B. X., A. Nishonov, and X. O. Qochgarov. "Scientific bulletin of Namangan State
University,“." The effect of tunneling gurrent on the spedd surface generation of charge
garries 1.7 (2020): 3-6.

39. Qo’chqarov, Bekzod Xoshimjonovich, Azizbek Nishonov, and Xoshimjon Ortiqovich
Qo’chgarov. "The effect of tunneling current on the speed surface generation of charge
carriers.” Scientific Bulletin of Namangan State University 2019y 1.7 (2009): 3-6.

40. Usmanov, P. N., A. I. Vdovin, and A. N. Nishonov. "Investigating the Energies and Electrical
Characteristics of the Negative Parity States of the 156Gd Nucleus." Bulletin of the Russian
Academy of Sciences: Physics 86.8 (2022): 918-923.

41. VYcmanoB, II. H., et al. "DHeprus u CTPyKTypa OKTYIMOJBHBIX COCTOSIHHHA siapa
238U." «Vzb6exckuii pusuueckuti scypnany 24.2 (2022): 90-95.

42. Arof, A. K, et al. "Investigation on morphology of composite poly (ethylene oxide)-cellulose
nanofibers." Materials Today: Proceedings 17 (2019): 388-393.

43. Abdukarimov, Abdullaziz, et al. "Characteristics of dye-sensitized solar cells (DSSCs) using
liquid and gel polymer electrolytes with tetrapropylammonium salt.” Optical and Quantum
Electronics 52 (2020): 1-15.

https://scientific-jl.org/index.php/new 157 Volume—67_Issue-1_December-2024



https://scientific-jl.org/index.php/new

JOURNAL OF NEW CENTURY INNOVATIONS

44. Abdukarimov, Abdullaziz, et al. "Influence of charge carrier density, mobility and diffusivity
on conductivity—temperature dependence in polyethylene oxide—based gel polymer
electrolytes.”" High Performance Polymers 34.2 (2022): 232-241.

45. Kuchkarov, B. H., et al. "Influence of all-round compression on formation of the mobile charge
in lead-borosilicate glass structure." American Institute of Physics Conference Series. Vol.
2432. No. 1. 2022.

46. Uktamaliyev, B. 1., et al. "Determination of transport properties for polymer electrolytes
containing LiTf and MgTf2 salts." Molecular Crystals and Liquid Crystals 763.1 (2023): 17-
217.

47. Mamatkarimov, O. O., R. Khamidov, and A. Abdukarimov. "The relative current change,
concentration, and carrier mobility in silicon samples doped nickel and at pulse hydrostatic
pressure.” Materials Today: Proceedings 17 (2019): 442-445,

48. Uktamaliyev, B. I., et al. "Determination of transport properties for polymer electrolytes
containing LiTf and MgTf2 salts.” Molecular Crystals and Liquid Crystals 763.1 (2023): 17-
217.

49. Abdukarimov, A. A., et al. "Dependence of the characteristics of dye-sensitized solar cells on
amount tetrapropylammonium iodide." « ¥30exckuii ¢puzuueckuii scypnany 22.4 (2020): 250-
253.

50. Sultanov, A. M., A. A. Abdukarimov, and M. Z. Kufian. "Development of technology for
creating high-voltage p0—n0 junctions based on GaAs." Bulletin of the Karaganda University"
Physics Series" 112.4 (2023): 50-56

51. Abdukarimov, A. A., et al. "Characteristics of natural dye sensitized solar cells." Molecular
Crystals and Liquid Crystals 767.1 (2023): 98-105.

52. Mamatkarimov, O., B. Uktamaliyev, and A. Abdukarimov. "Temperature dependence of active
and reactive impedances of PMMA-EC-LITF2 solid polymer electrolytes." HAYVUYHFKIE
OCHOBbI HUCIIOJIb30BAHUA MHDOPMAILIMOHHBIX TEXHOJIOIMM HOBOI'O
YPOBHA U COBPEMEHHBIE [IPOBJIEMbBI ABTOMATH3AL[HH (2022): 366.

53. Manjuladevi, R., et al. "Preparation and characterization of blend polymer electrolyte film
based on poly (vinyl alcohol)-poly (acrylonitrile)/MgCl 2 for energy storage devices." lonics 24
(2018): 1083-1095.

54. Mamatkarimov, O., A. Abdukarimov, and B. Uktamaliev. "ABOUT THE
CHARACTERISTICS OF MULTILAYER THIN-FILM STRUCTURES WITH DYES
BASED ON TITANIUM DIOXIDE." Euroasian Journal of Semiconductors Science and
Engineering 3.40 (2021): 26-29.

55. Yakubbaev, A. A., A. Abdukarimov, and S. H. Nazarov. "Application of pincents of spinal leaf
(chlorophylle) as a natural die for paint sensitive sun element (DSSC)." ACADEMICIA: An
International Multidisciplinary Research Journal 11.8 (2021): 185-188.

56. Odiljon, Mamatkarimov, Uktamaliyev Bekzod, and Abdullaziz Abdukarimov. "Determination
of ionic conductivity of polymer electrolytes in li-ion batteries using electrochemical
impedance spectroscopy.” ACADEMICIA: An International Multidisciplinary Research
Journal 11.7 (2021): 141-146.

57. Mamatkarimov, O., and A. Abdukarimov. "ABOUT THE CHARACTERISTICS OF
MULTILAYER THIN-FILM STRUCTURES WITH DYES BASED ON TITANIUM
DIOXIDE." Euroasian Journal of Semiconductors Science and Engineering 2.3 (2020): 28.

58. Abdukarimov, A. A. "UDK: 621.315. 592 MAIN ELECTROPHYSICAL
CHARACTERISTICS OF DYE-SENSITIZED SOLAR CELLS (DSSCS)." ammur V
Xanvikapanvix vlivimu-madicipubdeiix Konghepenyusi.

59. Koponskos, B. U., and Anexcanap Bnagumuposuu Poxkos. "HccnenoBanue cTabMIbHOCTH
TNCPCKIIOYCHUA BBICOKOBOJIBTHBIX Cy6HaHOCGKyH21HI)IX (bOT OHHO-MHXCKIITMOHHBIX
KoMMYTaTopoB." [Tucvma 6 Kypuan mexnuuecxoui ¢puszuxu 18.10 (1992): 26-31.

60. Sultanov, A. M., E. K. Yusupov, and R. G. Rakhimov. "Investigation of the Influence of
Technological Factors on High-Voltage p0—n0 Junctions Based on GaAs." (2024).

https://scientific-jl.org/index.php/new 158 Volume—67_Issue-1_December-2024



https://scientific-jl.org/index.php/new

JOURNAL OF NEW CENTURY INNOVATIONS

61.

62.

63.

64.

Avrutin, E. A., Korol'Kov, V. I., ORLOV, B., Rozhkov, A. V., & Sultanov, A. M. (1992).
Dynamic characteristics of high-power pulses generated in GaAs/AlGaAs superluminescent
diodes. Soviet physics. Semiconductors, 26(4), 403-406.

Sultanov, A. M., & Mirzarayimov, J. Z. (2024). MAIN TECHNOLOGICAL FACTORS
AFFECTING THE PROPERTIES OF LOW-DOPED LAYERS AND TRANSISTOR n+-p0-
n0 STRUCTURES. European Journal of Emerging Technology and Discoveries, 2(3), 41-47.
CynranoB, A. M., and XK. 3. Mup3zapaiiumoB. "OCOBEHHOCTU W IMEPCIIEKTUBBI
HCITIOJIb3OBAHU A O®OTOHHOE-MHXXEKIIMOHHBIX UMITYJIBCHBIX
TUPUCTOPOB JIA MOAYJIALIMA YVCUJIIEHUA TTOJIYITPOBOJHUKOBBIX 'ETEPO
JIABEPOB." Multidisciplinary Journal of Science and Technology 4.3 (2024): 577-583.
PoxkoB, A. B., A. M. CynranoB, and X. bo3opos. "T'ETEPOIIEPEXO/IbI
MUKPODJIEKTPOHUKE." U [TPUKJIAJHBIE ITIPOBJIEMbI COBPEMEHHOMW ®H3UKH
FUNDAMENTAL AND APPLIED PROBLEMS OF MODERN PHYSICS (2023): 115.

https://scientific-jl.org/index.php/new 159 Volume—67_Issue-1_December-2024



https://scientific-jl.org/index.php/new

