AcTpoHOMMA
CypaviH B.I.
JNekumna 10
CneKkTpbl U3NY4YEHUS N MOrMOLLEHUS.

[MpuHUKMN paboTkl cnekTporpada.
ApdekT [lonnepa n ero ncnosib3oBaHMe B aCTPOHOMUMN.



S/IeKTPOMarHUTHOEe nN3JiydeHue
DoToMeTpUs




S/1eKTPOMarHUTHbINA CMEeKTP

visible light\

gamma rays X rays ultraviolet
light

infrared rays

radio waves

Buaumsiii ceet (3500-7000 A) = 1 okTtaBa

Ot ramma (0,1A) po paamo (10 M) = 40 okTaB



Gamma rays

Hard X-rays

Soft X-Ra?(s
Extreme ultraviolet
Near ultraviolet
Visible light

Near infrared
Moderate infrared
Far infrared

Extremely high frequency
Super high frequency SHF
Itrahigh frequency

Very high frequency VYHF

High frequency

Medium frequency MF

Low frequency
Ver?/ low frequency YLF
U
Super low freq ELF SLF

Voice (Ultra low

CLASS

7 e
30 EHz

HX

3 EHz
300 PHz
EUV__Eyn

‘“%300 THz
[ZF1: 39 30 THz
FIR—:3TH:

i300 GHz
:30 GHz
3 GHz
1300 MHz
i 30 MHz
13 MHz
300 kHz
130 khz
13 kHz
300 Hz

Extremely low frequency ELF_=3° Hz

— 3 Hz

1 pm
10 pm
100 pm
1 nm
10 nm
100 nm
1 um
10 ym
100 ym
1 mm
1cm

1 dm
Tm

1 dam
1 hm

1 km
10 km
100 km
1 Mm

10 Mm
1100 Mm

FREQUENCY WAVELENGTH ENERGY

1.24 MeV
124 keV
12.4 keV
1.24 keV
124 eV
12.4 eV
1.24 eV
124 meV
12.4 meV
1.24 meV
124 ueV
12.4 peV
1.24 peV
124 neV
12.4 neV
1.24 neV
124 peV
12.4 peV
1.24 peV

124 feV
112.4 feV




ANIeKTPOMArHUTHbLIU CNEKTP,
uccnegyemMbiu B acTpodusumke

Obnactb cnekTpa [nuHa BOSHbLI
Paauo >1 MM
UK uanyyeHue 0,76 MKM - 1 MM
Buaumoe nsnydyeHue 390 - 760 HM
bnuskun YO 310 - 390 Hm
Nanekun YO 10 - 310 UM
PeHTreH 0,01 -10 um

famma-nyyu < 0,01 Hm



~—— (Kopocme  cbeme ——

KonebaHue 3anekrpumuyeckoro sapsaa
pOXXAaeT 3JIEKTPOMArHUTHYO BOJIHY



\ HanpasneHue
ABMXKEHUNA BONHbI




HenmonAapu3oBaHHBIU
(ecmecmeeHHBL)

ITonHOCTHIO
HacTu4yHO NONAPU30BAHHBIU
NOJIAPU30BAHHBIU CBET
CBET

YKasaHoO HanpaBfeHne n amnnutyga konebaHun
BEKTOpa OJMEeKTPUYECKOro nons



Lyman series

434 nm .
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Paschen series
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JHepreTUYeCKUn CneKTp aroma Bogopona



JHepreTnyeckue
YPOBHU
aTtoma
BOAOpoOAa

Cepuum
Banbmepa
Nlanmana
[MaweHa
bpakeTa

MNdyHaa

n=3
72,07 3B

OHeprus ceA3un

SNEKTPOHA

b Ha NepBoM
13,04 3B YpPOBHE
13,6 aB

ro_.=0,52910% cM n=6
et 13,20 3B



CnexTpanbHble cepuu BOAOpOAA

(B norapupmMmuueckoi mkajue JIMHbI BOJIHbI)

Lyman Balmer Paschen Brackett Pfund Humphreys
Ly-a Ba-a Pa-a Br-a Pf-a  Hu-«a
I I
100 nm visible 1000 nm 10 000 nm
AnbrepHaTuBHbIe 0003HAYEHUS Cnenyromue JIMHAN CEPUu
(Hanpumep - JlalimaHa)
Cepusd JlaiimaHa Cepusa banbmepa
Lya. Ly, Ho H, Lo, LB, Ly, Lo, ...Lc (Lyc)

Laa L, H-o



POTOH
(KeaHM 3/71IeKMPOMa2HUMHO20 U3J1y4YeHUsl)

YHuKanbHaa 6e3maccoBas yactuua
C =299 792 458 m/c

hc
A

E=hV:

h =6,626-107% Ik - ¢

llocmosannas Inanka (1900 2.)



EauHUIBI H3MEPEHUSA JHEPIrud KBAHTOB

5B, 1eV=1,6:10" ok =1,6:-10""*5pr

M 3N1eKTPOHBOJbT

KBaury ¢ 3ueprueii B 1 3B cooTrBeTCcTBYET AJIMHA BOJIHbBI

A=12399 A = 1240 HM = 1,24 MKM

... 1 44CTOTA
v=2.18-10" Ty

(beiToBOn pagnognanasoH: 1 - 100 MI'u)
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12 -
11~ 3 MM
10 B 7\'max 3 T
9 o
= 8k
5 71
E o6
5 e
l
2 6000 K
2 Bl
1 & 4000 K
s ————————————
5000 10,000 15,000 20,000

Wavelength (A)

M3nyquue abCoONTHO YEPHOro Tena



13 3akoH CredaHa-bonbumaHa
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Wavelength (A)

MBHY‘JQHMQ abCoNnTHO YEPHOro Tena






700 nm

600 nm

500 nm

400 nm
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[ paguyeckas
nAQCmUHKA




[ndpakymnoHHasa pelleTka







OnTuYecKUuMr CIHEKTP TUINHUYHOU 3BE3/IbI
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3T0T JT0T

Habnwparens Habnwaparens
BUAOUT BUOUT
CUHee CMelleHune KpacHoOe cMeleHue
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