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Attenuation of Light Beam by Snow in the Atomophere

Katsuaki SAKAKIBARA, Nobuyuki KoObama,
Kouji KANAYA and Michio SUZUKI
(Received May 1, 1967)

Abstract

Light beam propagation was studied in the atomosphere in the presence of a snowfall.
Snow particles passing through the beam attenuates the light, and then the intensity at
the detector is affected by both the number and the attenuation constant of snow par-
ticles in the beam.

The following facts were observed ;

1) The relation between the snow particle number in the beam and the appearance

frequency is akin to the Poisson distructution

2) The average attenuation constant of snow particles is approximately 0.1 and 1.0

3) The relation between the field of vision and the density of snow particles in the

atomosphere is not linear

The above and a few other phenomena were observed.

=l x
L% 2 » ¥ 140
2% x Ui 140
201 % x oK 140
202 HOWm 142
3. F A9 KB 143
3mnl j{;ﬂ;ﬁ& *ﬁm 2 R TPy B P P PP 144
3D 2 EDOPHIMIPRTFLRIL vvrrrrrmrrr et e 146
3D3  E D T 149
3D A4 FREURFEDR I oo 149
A B HFE TE B e 151
AT R BT
AD2 P OBE Ar A e

* T TR



140 WERE - REGZ « GHEK - SR HE 2

A D3 AR TTHRIT DU T e
404 [GEBE L BT OMIE e
T S e - P PP PR e 155

L £ A B &

Laser HBIC X 0, JFoiEmMsREMC X </ b, XoEEHEEE O GEME ST UhE
REND XD oo, FHIXH, LRINC, K&rhoff « o lEHHOWHDIEL LR L
MR Te, ST A A I MBEWE O 5 b, T AL L T AU IMmECE T 5% 0
HBHTLHY, X, HETLHAD, LI THEE AL, Ko KRGET LS ORIV T
DEBORENTILD 5 2, SMACFHEIC LB /TR data 218 5 7o O BB 170
T DR ELOTERERL T,

TR 5 2 MR R ORI L O TH %, MHERIEABEEIRO REP 2GS &
U, B X REER SR DI TH D2, LM h oo iREO SMEOFEOFIG S, H
FLREIEI4 D DEFTE O peak HOBEFL, BOM O HG LA BLOBIGRND 51T o &
LZHbDOTHL, FBC, RO data HH1,

{EAEFR DN beam ZREY)HEHE R OEA D 7o Bk, ZEMTOXOEIMRE OB
Poisson /7 fiiic Bl T 53, AR I0m OFREoOM TL, %, 3V sec DEAET,
AEBRBEINRL CEPBSIRHEINE C - T0 5%, ZSOWENLLMLIILP L THL 525
L, ABoOBAITACEI L LVWE, $4TH 5,

AENE, BEOHEEMSBELTHINL, FETIHHM A0 E YR ENT Ol fi%
FIRE Liehd, BRSO TROBER BB L AR > b, 0B, [oBETHRh
7% random walk 122\ T, HIOBEUL, XOEED I LHICOWT, BZoB 53 AR
DR DT, ENENRIGALHOBELLFT O THALI ERIFTH S,

2. % X A

201 EBZOERE

B/ o T EED E CBERECL, —FL EoEnBEuiEri<id, LaL,
FEATEINCE D > T Th, BE I <EMEDEA 300 2 2 3, el m < i
RN Cs) ETo#Er, 100480 dice #2846, 100HE L 1 0B %R
BNTHH DN, €rCRACERSEBEIAEOCLOTH S, b, EIFFO beam N
EERDER ORI KHS ORI L00 HFTHRTH D & L Th, o OB E e iz /e
D185 HEN, FoMh 5T random A NS THIEH TRLE2LTH B, BRELTEHINEC
DML E ZAL, KROBCHEMEIh D, Bb, ~FOo@BI0oeX ) HLETCL, BB
BERORRTHNE, ZEMCIE LRI ORI A 2HCh, ZoRTLREY
B AR E S Eh BT bR A BEE OGO L, BoM O BATHET AHBENE TR T



3 KW RS DIE TR O 141

Wi, ElsBHDOTH B,

LT, "REESNBHOME L LOMHE” L "Holkh A7 CouToRE D Uiy
HTELSHEIDIFD HEIT LI,

HOWEY, BRNTAHLOLL 5 Thuvb Ol T2 EF kNG5, §iZsd a TrR
WML, B#FELY B TRbLTHRICT S (1) KB, (BRI X %N &)t beam ORIMITE R D K& /g
W ETRE, B AR () & AE (2) 2o EEL NS, B, 2 ik beam DHEFT
FHCHL 720 T 5, a 1L BB R DGR X » T ¥ 2 MERITH D, KO L DN
2bhn, b, BRoOKEX - - BE - FERE 20T AH O L WO, beam I
M BHEOMEE L, beam OFREREYL, ThELMOFEMLTOTELETHER T2
beam & OBIROWHICELEEINBE EELZ BN,

T, a®wffT 5 factor OF 2w E T B LUOTEMAE L, O 1 EL w TRD
EMBHET D, WL DHRITEEMIC f(0) o (w) e 5 EES M a2 5, Z OHE, WHE LI,
R a(w) X FOL R 2% beam OHNC 0(w) dw 72T H 5 L5 H BHRIHE v, 2 5 &

5T UL, Ay fe HEB A SO RGORAEY L, ThuxZEThd, Zoms
VLR,

z oo
~{\ p(t,=)d=+f(2) a(20) p(0)drw)
A(l) = Age Jo =

EEHLINLHEICI D,
S L LT, B LI () LORODE RS L L EDTRE D LT LR TH S 5,
Hit, beam # §U) 2R O - L AT, KEHSOWEEIL LR WTHA
5, o, (1) XoBOHE VHEITERE R L, 828 L0 AMBIE L, SAY 0N L HE
(A (@) HEBERE OO & 5 &5 micro FilAAME U B, %, 2 HoHF oMM LR %
e L, Wethaiigchbl, ) RoBE IR LRI L rDELBNE R L
¥ macro 7o FELFFET B, MiFodHo LRz

Al) = Age 0 .

(1)

Te BB HR IS, FERE A TCHRL DS EES DN, ZOROFEBRTIIN 58 4 0Tk Lo ok
Tdh %, (N@) % beam o0 5 D),

(1) A 2) RTNHT LT, HHDHAE TR CMBR T A RO EL & it
LExThE L,

g F) 0(w) dw = f(t) gy = N (1) N
CEIBRED, HIT,

S’”a(zow( w) f(t) dw
a(): >°§+oc (4)

F(8) 0(w) dw

00



142 PRSI - WERZ - SRR - HARME M 4

X > Ta #EH L CETE,

4 e

f<t)§ o (w) (w) dw = ap N(?) (5)

EHERLBTTH D, ZOENRE, FEBCE, KPS ERFORENLHRE, SLos
FOEASTRB L, SRHOROF IR TFEEFC, BAOBMEOEETRLTHLER
ST E I, Hlh, ZWEFNC beam HHEU) -7 h Tl VT AHER OBUL FEEEM H N
ELTHD 57, AMEEEF AL IPE~NOFFE VAL Ca L LTHES EB5 K
FoRTH B,
202 B B L

EAOEE FHDOL HIED D L ROBEIETOFENLTHR S,

beam Z B 2T DI (N) (3 « H 2 Z Bl TH % 15, B[O FHEE, beam D
BRUBEET 2FRh 0PN BExEB Lo, MUILHME 4 %E2 L, ToRTE N=
const EEZ BNAEDILWEHTH D, - DOFETe 4t T random 7¢ sampling % LTy, Ao
BT 2RO DFHENEBR D DIELSKRTHH S, ZOHAOFE, N(NE OBRES)
MR D RE I uE, Poisson B Aicin A5 L, N k& I CRIERS ATl Tk s T
HHHEFREND, CoOWORIEEETF AL LIONHE 1K TH S,

numden of ancwr panlict

<n LiGAL feam

; A

Poisaon Gausatan
hprgly istuibution,
= %o
<_4\m 7 édv e

Fig. 1. Outline of owr experiment and expeetation.
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Fig. 2. Bloc diagram of measurment for linear
region of photo-tube.
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Fig. 3. Linear region of photo-tube.

Vertical axis shows the ontput (solt) of photo-
tube, and horizontal axis does the length of
attenuatting medium
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Phote. 1. Noise of He-Ne gas laser.

vertical axis is b m see/one section, and horizontal axis
is 0.005 volt/one section.
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Photo. 2. Noise of He-Ne gas laser.

Vertical 0.001 volt.
Horizontal 200 m sec.
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Photo. 3. Pulse caused by only one snow particle in
light beam.
Look at smothness of a pulse.

Photo. 4. Pulse train caused by every snow particle,
which is used for examination of average

attemation const.
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Photo. 5. Typical pulse caused by plural snons particles.
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Photo. 6. Distribution of diameter of snow particle (full size).
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that of snow in atomosphere. ’
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Fig. 7. Relation between snow particles mumber in the beam and
it’s appearance frequency.
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