PEE B0 F K

2 obol e B HE

REHIZ H =E R

IR BR BE KB

WMBEHRHE BK

& F#

1989 &



F2 bl oidt BRI

o] NS HEL MM mres By

WHARE KE KB WAEHE X
RiE & £

REHIR  E OB

19894 7H H



&6 RN WS

19894%# 7H H

RS

T #F &)
2l #F
=l #F @

IR 8OF KB



=

B Lt 1
£ P PP PR 9
TREAMT TP oooooommmrree e i a e e 5
-~ T PP 12

T 1ol 28 ST BIBLEE BE BlE ceeeeeeeeeeeee e 12
BRBIIET ©] O3 BF «vovveeseeesseaamsteie ettt 929
BRE O] AEFESF HEZ] coveeeeiin i 25

B o R T O U B LTy S (YR f TR e eeeeeeeeeeeeeeeeens 30

Bl e 31



{ Abstract )

Modern Analysis on the Blue Sky.
Kim, Tae-Woo

Physics Major
Graduate School of Education, Cheju National University
Cheju, Korea
Supervised by Professor Park, Kyu-Eun

A blue sky is a result of scattering of short-~wavelength light. In this paper,
we explain the ultimate cause of a blue sky on the basis of electromagentic
properties of light. First, we has obtained scattering cross section of light as
dipole moment term by the bound electrons. Second, using the first order
pertubation approximation, scattering cross section and mean free path are
calculated for air molecule. Scattering cross section by the bound electrons
of the air molecule is proportional to k', (or 2 "*),|n-1/2 and N2, But a blue
sky is determined by another factors, eye's sensitivity and intensity of solar
radiation, as well as the short-wavelength scattering.

On the contrary, foriegn particles reduce blue color of sky. Also, sky light
is varied with the line of vision, degree of distribution of the scattering particles
and scattering angles. It is the brightest at the horizon and the most blue color
of sky at the zenith. The sky is became brighter at the expense of its purity

of color.

* A thesis submitted to the Committee of the Graduate School of Education, Cheju
National University in partial fulfillment of the Requirements for the degree of Master
of Education in July, 1989.
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At Al et A FLAEo) A =ool wet T2AAE u]7h7HA A (inco
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 OBREAEE debd=, 4t Hde RBEBEOIA AR Pehoh 49
A@0 B2)& ALY T g TEZH 98 432 AL
A FTTFEE BEE debdel, k(3L e g AgS w3
AF7AA ZI1EA, Fo FBAS 2oL AY HRE Tl A% Yo alstg
T3hslx, o7 Rayleigh Atk 2 Qxstx ok Z 4](30) o) o)sted 9latP o
255 golgols WAZET BEPMGIER)Y Yol BEDHHK(ERR)Y Wig
Hogel 4%EE & 4 Ak W FE e drlise 9% Ayo
Aol 4 ek ohA] Fal AbetnkeA e k(1) SEL s12] &A% E 2 (spect
rum)o A FAo] Az Agkslw weAuZe Wol Az Aztde Jepdig
=23 BEFREFES FNRZ ) HIBRHBT oo A (32)d et E3s5]s
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NTP(Normal Temperature and Pressure;0C, 1013.25mb) <) o} 7] 8lol| 4 7}4] 2
Ao} 7 shell gt A ES ARIAAL 102 Folxm, NTPslell 4] wh9]a

B BAEAY 4k

¥

ot

Avogadro Number
22.4 ¢
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N =

olz2 He TiHRITHE

o L
L=d-_Na (33)

o7 B2l A (4100A) o Hshed 24kn, F2AU(4700A) <l H3led 43km, 54l (5200A)
o eHalod 65km, H-2(6500A)00 wated 160knol=, W=dell A7 99%=
Ag e HF 32} A7l <ol FEIt: gleh
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13 1. The relation between scattering of sky light and light path in atmo-

sphere,
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H 2. Intensities at the earth’s surface relative to those on the top of

the atmosphere at each wavelength.

Color Zenith Sunrise-Sunset
Red 0.96 0.21

Green 0.90 0. 024

Violet 0.76 0. 000065

E 2"t dAe £ vintez s el 7 Batel Ue) AlslE oyl
QA HldRe Aol ] o A4S @ HezA, el FiE UL
M HoA Thge) W 4%7h BALE 0 mebd HRe 9o 24%7h Aol

F27t =l st (ahaksl ) o] AZE oubF HetAE st ylo] F -8R,

Hers) e ool wob glch mebd $elE £& A% AFE 2o HE Aol

A2 Eojel dEwl KEGTFl 4% ADe wisig Addeln weo]
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E et F2 dEs 2a grh % #ES AR 4457 = g2 A4S

o

std wefale] ofd FEAMog el BolA e}

e AES 53t Foll Solen, BEMEEY 23l Fole ARE IHFos
A A A =l ol FE RelAMY FAL Fo FZ Lo AT Y U
Terel JEEAsel BURAR (rod cel)o] AHes oz, W TolAe
FE Hitke FHE A MM (cone cell)ol] ZEqch® AT Hm

BN e sARch apgo] 2F g ZolA Huoln, FAAEY Hz FoET

O

ok 54004 RE o ol HamxE ZEch " =3 Purkinje Effect®®ol] == e,

= Al BolE £ Ao Folg o F& XA

BA =Zlcpsl o]zl Hidlaz FaAwch FE Aol o yAl glch Mo didtdd
B 5200 A

HEo Yol Az w23
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a8l 2. Spectral sensitivity (luminous efficiency) of the human eye.

Jln

wohd yol FE24 Wuch o Aol # HAW £ vepAng F
o of RIZsHA Bk 22D I Yol BRI 2ME AojAa
FEE 273 3"6lA 25o] 4600A~4900A ) FHAF AN HLAE 2 o,
stbdnch ge shgel weba Yold: 298 Pasn gl

D

H
ﬂol_:'
njr
T
lo
b
3]

_18_



SEt ok 42% AERD o We FEBEES 4750AY FL A% . =Y
shae] elEshE iyl BELEECE 28 49 2xo] Avpguc whabatel
o 74 BGBLIEE S 2ok oleld 29lFo] RUHLE A sy el
z2A vepd oA e

100 : T
’0\2
E
S 80Ff 1
E
—‘§ 60}
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Z 40t :
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O 1 1
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Wavelength(nm)

2] 3. The Spectrum of sunlight outside earth’s atmosphere.
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12l 4. Spectral dependence of scattering by atmospheric molecules.
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Angle from zenith

a7 5. Purity of color of the setting sun(molecular atmosphere).
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oA F o A4 AdE A

AR ohrl7 Qene #4 $UE 22 e Fe 4% vA Hz, B
W77 glekd A (28)8 FzAA ot Fel Hx, webd MAKELBEMRE
Fol 517] wlol Abatel 1% Lol ML A Hol % FHE e B A
$ZAY AFA "ok Z, Sele felolA A v Ak YUe wA sz

o AT WAt ok ¥ WE & 4 @A Hch 2o cyamAs
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oz FYrf. Newton®” & “3t5o FEAL A2 Feju] Lo HEEEC FAHR
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