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Annotatsiya: Ushbu ishda vodorod atomining Balmer seriyasiga kiruvchi
Ha, HB va Hy spektral chiziglarining to‘lgin uzunliklari nazariy formulava
tajribaviy o‘lchovlar asosida aniglangan. Spektrometr orqali olingan amaliy
natijalar nazariy qiymatlarga juda yaqin bo‘lib, vodorodning energiya sathlari
kvantlanganligini tasdiglaydi. Ish davomida spektral tahlilning asosiy
tushunchalari  va  difraksion panjaradan foydalanish  ko‘nikmalari
mustahkamlandi. Spektral tahlil zamonaviy fizikaning asosiy yo‘nalishlaridan
biri bo‘lib, moddalar tarkibini aniqglash, yulduzlar atmosferasini o‘rganish,
plazma fizikasi, atom energiyasi sathlari va kvant mexanikasi gqonuniyatlarini

tasdiglashda beqiyos ahamiyatga ega. Aynigsa, vodorod atomining emissiya
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spektri fizika tarixida muhim o‘rin tutadi, chunki uning eng sodda atom

tuzilishi energiya sathlarining aniq kvantlanganligini namoyish etadi. Balmer

seriyasi ko‘rinadigan diapazonda joylashgani sababli tajribada kuzatishga

qulay va o‘quv jarayonida keng qo‘llanadi.Shu sababdan Balmer chiziglarining

— Ha, HP va Hy — to‘lqgin uzunliklarini o‘lchash atom fizikasi va

spektroskopiyaning fundamental gonuniyatlarini mustahkam tasdiglab beradi.

Kalit so‘zlar: Balmer seriyasi, H,, Hp, H,, Vodorod spektri, Emissiya

chiziglari, Rydberg doimiysi, Spektral tahlil, Difraksion panjara, To‘lgin

uzunligi, Kvant o‘tishlar, Energiya sathlari, Spektrometr, Optik spektr, Atom
fizikasi, Qizil chiziq, ko‘k-yashil chiziq, binafsha chiziqg.

ONPEJEJIEHUE JJIUH BOJIH JIUMHUM Ho, Hp U Hy B CEPUUA
BAJIBMEPA BOAOPOJA

AnHoTaumusi: B naHHOl paboTe ObUIM OMNpeeTeHbl JIMHBI BOJH
cnektpanbubix guHud Ho, HB u Hy cepun bansmepa atoma Bomoponma Ha
OCHOBE TEOPETUYECKUX PACYETOB M OKCIEPUMEHTAIBHBIX HW3MEPEHUM.
[IpakTHyeckue JaHHbBIE, MOJYYEHHBIE C TTOMOIILIO CIIEKTPOMETpa, OIU3KHU K
TEOPETUYECKUM  3HAYCHUSIM, 4YTO  IOATBEPKAAET  KBAHTOBAHHOCTH
HSHEPreTUYECKUX YpOoBHEW Bojopona. B xome paboThl ObUIM 3aKperICHBI
OCHOBBI CIIEKTPAJILHOTO aHAJIM3a U HABBIKM HCIIOIh30BaHUSA JUGPAKIIMOHHON
peméTku. CieKTpaabHbIi aHAIU3 SIBISETCS OJJHUM U3 OCHOBHBIX HAIlpaBJICHUN
COBpPEMEHHOM (PU3UKHU U UMEET OTPOMHOE 3HAUCHUE MTPH ONPEETICHUN COCTaBa
BEII[ECTB, UCCIICOBAaHUYU aTMOC(hep 3BE3/l, N3YUEHUH IIa3Mbl, SHEPTE€THUECKUX
YpOBHEN aTOMOB U OATBEPKICHUHU 3aKOHOB KBAHTOBOM MeXxaHUKH. OCOOEHHO
BAXEH SMUCCHOHHBIM CHEKTP aTOMa BOJOPOJA, TaK KakK €ro IMpocTeulnee
CTPOEHHUE SICHO JEMOHCTPUPYET KBAHTOBAHHOCTH DHEPrE€TUUECKUX YPOBHEM.
Cepust banbmepa pacmnoioxkeHa B BUJIMMOM JUara3oHe, Mo3ToMy e€ ya100HO

HaOJIOAaTh B OKCIIEPUMEHTE U UCIOJIb30BaTh B yueOHOM mporiecce. [1o atoit
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npu4YuHe u3MepeHue 1uH BoaH aunuid Ha, HB u Hy HanéxHo nmoareepaaet
byHIaMEHTAIbHBIC 3aKOHBI AaTOMHOU (PH3UKH U CIIEKTPOCKOIIUH.
Kuarouessbie cioBa: Cepus banemepa, Ha, HP, Hy, Cnextp Bomopona,
Jlunun  smuccum, IloctossmHas Punbepra, CrekTpaiabHbIH — aHAIM3,
Hudpaknuonnas pemérka, Jnuna Bomnbl, KsaHTOBBIE —mepexonpl,

OHeprernueckue ypoBHH, Cnekrtpomerp, OnNTHYECKHl CHEKTp, ATOMHas

busuka, Kpacnas nmuaust, Cune-3enénas muaust, @uoaeToBas TMHUS

DETERMINATION OF THE WAVELENGTHS OF THE Ha, Hp
AND Hy LINES IN THE HYDROGEN BALMER SERIES

Abstract: In this work, the wavelengths of the Ha, HP, and Hy spectral
lines of the hydrogen Balmer series were determined using theoretical
calculations and experimental measurements. The spectrometer results closely
match the theoretical values, confirming the quantized nature of hydrogen
energy levels. The study strengthened the understanding of spectral analysis
principles and the practical use of a diffraction grating.Spectral analysis is one
of the key branches of modern physics, playing an essential role in determining
the composition of matter, studying stellar atmospheres, plasma physics,
atomic energy levels, and confirming the laws of quantum mechanics. The
emission spectrum of the hydrogen atom is especially significant because its
simple structure clearly demonstrates the quantization of energy levels. Since
the Balmer series lies within the visible range, it is convenient for experimental
observation and widely used in education. Therefore, measuring the
wavelengths of the Ha, HP3, and Hy lines provides strong confirmation of the
fundamental principles of atomic physics and spectroscopy.

Keywords: Balmer series, Ha, HB, Hy, Hydrogen spectrum, Emission

lines, Rydberg constant, Spectral analysis, Diffraction grating, Wavelength,
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Quantum transitions, Energy levels, Spectrometer, Optical spectrum, Atomic
physics, Red line, Blue-green line, Violet line

Kirish. Vodorod spektri 19-asr oxiridan boshlab Balmer, Rydberg,
Paschen kabi olimlar tomonidan chuqur tadqiqg etilgan. Balmerning empirik
formulasi vodorod spektridagi optik diapazon chiziglarini aniq ifodalab bergan.
Keyinchalik N. Bor ushbu natijalarni kvantlangan energiya sathlari g‘oyasi
bilan izohladi va atom modelini yaratdi.

Hozirgi zamonda difraksion panjarali spektrometrlar yordamida Balmer
seriyasi juda yuqori aniqlikda o‘lchanadi. Fizpraktikum uslubiy qo‘llanmasida
ham ushbu jarayonni amaliy bajarish tartibi berilgan bo‘lib, o‘Ichovlar nazariy
giymatlar bilan solishtiriladi.

Vodorod atomining Balmer seriyasidagi Hoa, HB va Hy emissiya
chiziglarining to‘lqin uzunliklarini nazariy hisob va tajribaviy spektrometr
o‘lchovlari orqgali aniqlash, o‘lchov aniqligini baholash va kvant o‘tishlar

nazariyasini tasdiglash.
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1-rasm. Energiya sathlari va spektral seriyalari sxemasi
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2-rasm. Vodorod gazining spektri spekral gatorlar va mos keladigan

tulgin uzunliklari bilan birga

SPECTRUM

Continuous spectrum
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Hydrogen Emission spectrum
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Hydrogen Absorption spectrum
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3-rasm. Natija kurinishi

USULLAR
Difraksion panjarali spektrometr yordamida vodorod lampasi spektrini

kuzatish
Balmer chiziglarining dispers shkaladagi koordinatalarini aniglash
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Panjara doimiyligi orqali A ni hisoblash
Rydberg formulasidan foydalangan holda nazariy A ni topish
Tajriba va nazariy natijalarni taggoslash
Xatolik foizini aniglash
NATIJA
Tajribada o‘lchangan qiymatlar odatda nazariy natijalarga juda yaqin
chigadi:
Chiziqg n — 2 Tajriba (nm) Nazariy (nm)
Ha 3—2 655-657 656.28
Hp 4—2 485-487 486.13
Hy 5—2 433-435 434.05

XULOSA

O‘tkazilgan tadqiqot natijasida vodorod atomining Balmer seriyasi
chiziglari — Ho, HB, Hy — nazariy giymatlarga juda yaqin o‘lchandi. Bu
esa:Rydberg—Balmer formulasining to‘g‘riligini,Atom energiya sathlarining
kvantlanganligini,Kvant  o‘tishlar real spektrda yagqgol namoyon
bo‘lishiniSpektroskopiyaning yuqori anigliginito‘liq tasdiglaydi.Balmer
seriyasi spektri sodda tuzilgan bo‘lsa-da, kvant mexanikasi asoslarini
mukammal tushunishga xizmat giladi va laboratoriya ishlarida o‘quvchi uchun

eng qulay amaliy tajribalardan biridir.
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