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Studies on the Properties of Powder from Its Light—Scattering II.

Intensity-Distribution of Scattered Reflection from

the Layer. of Transparent Powder
Sohachiro HAYAKAWA and Yoshio HAYASHI

ABSTRACT: This paper is the second of a series describing a quantitative survey of-
the relations between the optical properties and the other factors of the powders, such as
the size and the shape. A beam of a nearly monochromatic light was thrown through a
slit on the powder layer composed of the substances adopted in the previous paper. Then,
the scattered light reflected backwards the layer with an infinite thickness was photographed
on a process plate in an intimate contact with it, and the intensity-distfibutiori ‘was meas-
ured by means of photographic photometry. ,

An approximate formula was derived theoretically, giving an intensity of scattered ligh't
at a point distant x from the center. It was expressed by
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" where o is the reflected intensity at the center, /4, the coeflicient of diffusion of light and
M, the pafameter of correction meaning the absorption. The agreement of the formula
with experimental results was proved satisfactory, and finaly a more convenient, experi-

mental formula was proposed :
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The determined values of the parameters expressed reasonably the characteristics of the
powder. - (Received May-1, 1952)
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Table 1, Samples and Their Properties |
Mark Substance ‘ biep z:;’;lvf):]g Size - Shape de:sli){);r(e; ’tc )
T mesh Average .
CMII N ey:ta';:;ﬁer 30~48 0.356 mm spherical 0.719
MI ” 48~80 0.235 " 0.729
G III Glass powder 48~80 0.235 rough 1.235
GII " - 100~-150 0.125 ” 1.235
GI* ’ 250~-280 0.057 ' " - 1.148
GIe° P 250~280 0.057 spherical ~ 1.422
Glrod |  »  250~280 gth 0.080 | vod-like 0.953
2111 ZnO (800°C) | 100~200mu | rod-like 0.595
-z ZnO (400°C) I 10~40 | rodlike 0.333
Z1 | . ZnCOg ] _— ’ — 0.392

This document is provided by JAXA.



13) St flcH T 2 HtkoRig (5 2 B ’ ' 123

D, - ' Mg, Gl OKREZIOAIABEKL LT, HEDY
C(2) B T DEHKFDOL DL EAATV 7, SEEEGHE
FE DFEBHARTRIC B 2L D LE—TH 5. Kod 0% B Lo TH, Glrod Li2

B Lk b ZOMEOKELIEDT 5 &, Rable
1 omdTH b, GI¥, GI° RU Glrod ke
BT 581K, TOMBEER IR 2. 2R3h
BEw. (Fig. 2)

3. B B® K »

BRI X B0 BECBIL T, %@ML@”%
DEZF L, ZRILDOETIR~DILFRDH AT D
fd%ﬁﬁﬁm%fﬁﬁbh@ﬂﬂc;ﬁa@
BRI OIC—BINEERE B b FEO @
LiE o T RROEERERC X > TRt
nk@LﬁKOWT@ﬁmmtﬂﬁfzﬁ%®%
AICGER L TGEDR 2E N %.

JBX | OBKROBIC HH» AG L B B
TAR SR x OFRECDH 5 S0 BE /], x)
i, x=0 OHEOEEE /(, 0) L RDOBYRICD 5.

 14(u—Dp  —ka?
1 D= Vi1 ¢ O
(A)

CHARIRICE LN ERTHE. T ichid
TEEICBET 2485, P Bk © —FBiIc X 3 K§+
&, n AETEXYSYOBRKDBOKTH S, n
BESRDOE EF I

1, x):T/ﬁi—Te—/]zle‘(l, 0 B

&%, (MTmMiUDH%L®t%®%?ﬁ
BrICERLTC 5.

GI°

P Jﬁ' """ x---—-2X
3 ;
i !
n Si ! S
| |
v e
RFE=Q |
|
X
Si=vVe+rn:
Sa=V &~ +x?
GIrod Fig. 3
Flg' 2 Microscopic Photographs of
7" Some Samples (x100) xC, B3 7)’434%@0) RILDE; R%VCE‘Q

This document is provided by JAXA.



124 HEKRE

C FoEmAoMEREL S, Fig. 3 KR T, Bk
BOLEEICZY) v b Lo-—8& P oY AS L
7, P XY ox MR A X KRTBK
o ~(x) 25k BV, X L % % o
QE n) »ORHFLTL 5%, Bb Bkod<T
BELL T2 —BEL T TADL AR Q TH

LERANREL S5 L LBROBARICHRTRQ

RIESMECORRDO BR »p D{DOTH B LT
i, Q IKRT 55EER (A) ik (B) 0oFKB
KXy (n, & Khs RiczDEX n ORI
DRERED Q CERELCADAXTELDE, C
WA X CRORT BEER ((n, x—E) Lk 5.
FEPRIE RQ Dk d ki £ERIC i T 5.
L L, BhoXsEa&sct iEBihid

(g, t(n, x- 8 €5
DHEFEIDOTN2C LREDHRS. EHOB
(0, x) DEBE (B) ©X 3. P b Aok
#Q ®#EOT X LT L & OBBER

I £y
VESty? V(x—E +n’

XX(x, £ m) (2)
L 5. X(x, £ n) RRDOEHROETTH 5.

(2) [#(n, O)F DI
(b) %W@##ﬂmfﬁm Anf&mc&
DHHIE
(c) P& Q Fmicks» X ®75-rr'ﬂ,mi§a‘
- LT 0T, Q IKRTHFSMIC RQ H
CEHEICASZDITrAv. 20 % O
1E.

X(x, & n) RIAEF I LEREETH S, Lo

LA PQ, QX MoigRc LoENESE D
: fol(i‘?'#’L"C( 5LEZLT, k@‘tf;&ﬂip‘ﬂﬁ%é k
RET 5.

—HVEFT AV )

(3)
p HEEOBR YL OAMBIEDCENTH 5.

3 % (2) KA~ & 7 con~THEM T
d X IR 5B 7(x) AEBLNS.

= Af f V Eitn? V(x~f)‘+n
o~ PHEH(a—E)}

x e‘“{i/52+n“ +V Z—E ')

dndE €4)

HMILY¥TRMHRE £6% H3 8

(1952)7 ' (14)

4 i f}(x)dx 75>)\§T7‘6EVC&%>#¥VC %rlhé
BEER DR TDH 5. |

(4) DOWAEROERICHT THLD.
D » B+ 35S

2

= [ — i =
= [VETE G B
Xe——u{W/E"‘-l-n”—i-V(x—f)z-i-nz n

(3

VEFEY G B =
Lo

I, =f fé?—e—ﬂg
5. SHEOTRIE
{x—ZE (E=0)
X (O=f=x)
t 28 —x (x=8)
» 5. (6) BTREESHERAAOTC, BHS

BEROME R BEBLT, =12 KHEOTO B

B3 5 LD 5.

{'X/C"—x _/lfdg-

~e ——,u,x(1+4 + ...... ) . D
r ORCH I, RO E BBA T DT, £ I
BE-3 2 S T cfT 40T L.

(2) & BB+ 28n
r —hH{E(x—E))
e=Je 5
i 2 __,b_z . 2
P »
~e 2 | (8)
K (D) ho £ RY 7 KBIL <O &S O H4
RN, (1) BU (8) % (4) KA
Lfﬁ&@fﬁiié
]22

| T2 —px( pa
(a)=rge P (1__L+ ...... )

| <l
Z AT 7o IZPE 2a=0 TR 2 RETIRETH 5.

_ This document is provided by JAXA. -



(15) . togEc BT s BthkoFr (5 2 3 _ 125

&, XYy POMBERTHLE &L, =Y 5+
®¢%#6E%37K%%ﬁ@ﬁ%ﬁﬁﬁ_

2

2

N &<Y—- .)2

g 2 e—-u(x—Z)

7(4)-—-—

-S

. (1—{-—#@*2—2)—4_ )dz )

s - T
' 4. Em&%ﬁ‘zotﬁi FEX
SZERfE R & Eﬁfk’ X BRREESM T T B
KHC X 28ELE R S HIAHE Y #E>Tw 5
DT, XYy bD MICHLTD WIE i3 FERHR
5. 85, (C) Kt +hid v (C) o
T b GERLEBROBICKRD L h DERH3
NETH L. [WEEESE p OfE KRBT L
chs. (C) oXE LT

2
lOg r(x):]og 70— ]lz_x2_ _?é

EB5. BB, logr(a)that b ox %k« i
Bt U1 Rl &g, (9) DBMRAELIMICTE
WMCARDLCLEERL, Z0OMEb pu RREF
5T L2k D.

B fE R BEB OB TREE THB b N 72 Y,
S B ASRECK L CRAYIAIRE L LTEDL
hTws, £FZBICOWTHEYAE x O IKDOWn
THHNE % Table 2~4 » #(0bs. ) DFNWCERIT /.
Zhiy, Table 5 [C32 L7z 2 DIEE AT (9)
—Q((cj:z, logr—{-—ﬁiaf r x r OEGRBMR st
LTHBLE, AZ7 VLBEIEHEKE N 7 2K
KX ZHEIER TR x ORY KE L Av HHCT
FERRBEGRIZ X A ROL$ 5. o h X b HelReaRsEE
I pu 2REST D C L k. BRLEEERIE
CRERESRIC M LTk 1 DEBBEICES. Th

it # DILCROBHRIGES L A\VDT 85 234

23 DTH5. p Ot Table5 CikiF 72 1 %
R BEXCBIC 20 KK LT 7o kb5
LS. LirL, %Yy MCHEHOMOD B
HiC ro OWERHYE-OT, —HFAE L i
BAT ro O XA 5 kD WL OT
HEE L 7o p DPEOEEOERRD b BiFHFE (C) 1
WET 5 (¥ DRHEEAELND. ChpTa
ble 2~4 < 7(eq.C) LiE L7HIOMETH 3.

z \ ICHERMICES N (C) RIS O RE

PEPEFFoR b, HEHECH L. LBEBKD
BAD A DEZAVLILVS MEILH D, %
ORFEERER L X CERT MM ATRN 28
LTHL DY, FHLOMES»ELLTHRL

TEALLBELAW. B, Mi—DDARFTA—Z
~ C &3Ok AR
C?
r(x) :rom : (D) _

PEEEREE R R A L EBF B2 L kAo
HEBICOWTHREENAL C O, WUIC 8

| SO RS 7 Ceg. D) k4 Table 5 RS

Table 2~3 KR L. (D) ZBIRIC L Tl m
=0 DA Cauchy O5Hi Clm{C*+(x—m)?}
Ch2Tn3EM,

Table. 2
' Samplef x(mm) ] 7 (0bs.) i r(eg. C) | #(eq. D)

2 0.135 | 0.142 | 0.1471

3 0932 1010 0826

4 0520 0638 0518

5 0335 0380 0351

MIT | 6 0z12 | 0213 | 0253
7 0144 0114 0189

8 0096 0057 0147

9 | 003 0028 0118

10 0015 | 0012 0097

2 0.0950 | 0.0982 | 0.0980

3 0445 0470 0431

4 0236 0249 0243

MI 5 0157 0117 0156
6 0091 0050 0107

7 0072 0020 0079

8 0035 | 0007 0058

Table. 3
Sample ! x (mm) r (06s.) | rCeg. C) | #Ceq. D)
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5.5 0068 0011 | 0084
6.0 | °~ 0054 0004 0068
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