HOKKAIDO UNIVERSITY

Title BANERICEIT2EOEROME : FICHINKEDERENICDOWT
Author (s) 225, KBi; KUROIWA, Daisuke
Citation KRR, YEE, 14, 1-13
Issue Date 1955-12-30
Doc URL https://hdl. handle.net/2115/17893
Type departmental bulletin paper
File Information 14 p1-13. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




Daisuke KURQIWA 1955 Growth of Snow Crystals in Supercooled Cloud.
(On the Role of Minute Water Droplets.) ZLow Temperature Science, Ser. A,
14. (With English résumé p. 12) : .

3!
i

fi

BEHEP 2T 208 LOKE
— B e KB O gl O T — )

B OE K W

(SFREPIERT  SUIE AR
(BRF 30 £ 10 B 5253)

L ¥

- BOREAKERO “RE CIOTTEDC LNHHMAR T AL TS, £, £
A EREMEC RN TES D, Lo LEnD, BAOEWEEOESE, KAOTOFER,
KGRI DV TR LT 5 I THT & v CRBEA Lo v Tl LT 5 5t
{BRBCrEH LA LE, D% b, KEOESE, TOHREEHE LEAEL2EbREo K
PTOLbs, ORI E, RUTHBICAERAD FHELF THERATETP{THS
S5 THEORB DV, B, H0ahE CORFITAEROERE SN, 1
DEORE I TRENOHATRAREVC 2RARINTWE, LIS R eBNLATOR
EOREOTHECOWTENLEVWES I ? 20BME, B »LIEBY o TR
i, Fhbb, JERREEMEFAROBMERED R CALHICEDRKE LD DT
e, ZOEBEBO I CBTFOBRORE IS 2, MR bhwirhanii
Kl EERI~Za<bwD) 23, KEIXOOL53TOERD LY CEKCHFELTNS
LeEZLDE, TROOWMAKFESE VDIV TEEOBHIETEE DRV, Fi
REHF TR0V R eDd b, BIZCOX ) REAHERSE: L BOEHE CHE
THE, bEMIRBRAFFOLIICSEDEF O TEORBEREI RS THL) B i, %
7o, FIEP REICALZEOEBED e Cottrel o FEI X ABAWERE A2 b o, Wi
LERUCL »BAE L TORE S, HRCRAERLET B IND I3 T2 L, BEOKER
DEERF L B KT, ERFHZHEREEOTELRBFCLTRHTHAR, X
BEPER LA TERLORE WO T w5, & UkRE KT at random @l LT b,
ENTHLREBBEO/MNELD & D CHEEFHCHRRE LWBCRE LT 2 ErE, EXD
OB LWHBE TS, EOLI R BRI DT D e, HukFoRRRERs JiE

o

* JRUREKA AT TR 294 5
ERER HEE S BR304e



2 ’ BOE K B

THER, KERORFFECIDZIFLH IV BRI PEREVTHS I,

BhwikoT, coMEBCHTsH LWERRAD c ko tRE bRk, HREAKLSD
TEREOKREEY IV A VRO LTHEIR, TORRERELBTHREEIcH~Tas 2,
LORBORLCSHRHWI I, BILOMEOK LA bILS LRHA & B AR T 28 R
IR, N EECE O ELIROE DR Lh bR s e 5 W5 ek, BE 5 0.01
~O1p bR B HET ——BE B, TNLEMBRAEN 2 X bhs— rS-ECF#H LT
WEHDORR LD LN, BFHABEORTO LT, TNORTFOREMARY D O EloT
2%5r, FHLAROEHNI0fHcks, chnbb 2 OEREHEIChD THE LT ik
EHEE L CHD L XORBT I R NI ks, d L0k, ZhBDOMET S,
ZOEMPCHFELTCWHIEENRI~Z2 o NOoWMAMORERTLD ERET 5 &, COfR
B U e MOk o B0 107 HC, HEE 107x4/37(0.6 4P0 (KO LR =0642F) b
D, chEFTHExN 10, BEFIOmmOEREENTELERE LIRS, THKELET
NEAETOAE I bR TLEOFKRI oL b ink b, TR, B, REF
CEOMBNTED L TR, TO L5 HHKESHE LT BRB 23 BREH LEDT
5%, BOBReaP LURENES LD clbhss, Thdsn e LT, FoKEOK
BErRETHAHEORIZETEMRSC L 2BHFEC T THALLATEEEINLTX
WThD D, Eie, BlKoTHEAY R, BAEY LHE LT oeiffins, —15°CaE T
ODEETREORREOET RIS TVWKDEAEET S LH 2 OND ; AN, TOME
ks LeABRED CEN O THEREZHEL @ Tths 3, tOoOREERELT
w3,

BEHoERcE Lco<bnt H. J. aufm Kampe, H. K. Weickmann, H. H. Kedesdy®
BOEINRE 5 Th B, FlitE, —10°C CHEAHACDN CHA LT B K TH T, B 1
2 DREE, XOMBCERT 2 KEZEO LF O 07sec TRRLTLE ). LHE
ARZ AT X5 ki, &< hygroscopic i THE L LTCwiwIRY, ZEKE
BELER ., BADORR LBl Fi o X 5 & hygroscopic isiE & 1B 2750w, b,
0 X5 EHHTR, SOMBICHE LIBABOBRIE 2% 25 DRI ) T, MICEEHA
DHFTWETEDbNL “RNH T 2B 2B5RET, 20 XD ERETFRTERE Y RE
DRSLICEBEBCHFEL T D, Thill, TOMES LE» DOE T OEF T2 REICHE L
D LEBLDIRETHD, ¥, TABIVHRBOALTOEED W BECCTEE LT
SEATE, BEOK b CRED B KERES 55 cOBEOBEICEOTHS: 1
W, COLIRWAHEORENTETLS, Lirl, COBATITORROLTHE TR
KT, KOEWERED faor 003sec < BWTERLTLE SHEIA B, K bHkiEs
HAEO E EFREBECNE L CLORELHETS c 2385V BRn, 2WiIORED
RMoxgchol, »



BSHBR S0 2 EORERDKE 3

%7, Bk J.S. Marshall » M. P. Langleben® i 5 X CTEBOATED KR T ~ 5
LU L, FOBAEFHERH T TV 525 BELERRERC ST 5BHAKFOR
L RIKATD & & THE LCHF ST 50 CR L, B “vapor source” & LTORELO T
%, OFD, 7J<»7FE73=7‘:H“71’LH%* akiﬂ(gm?‘z#%VC%?i#B%I%’;%f:7‘;@%@“7‘; B
EFb VKBRS IE, T AEPDAERALREREECHERI RS 2N TE, o TRRER
ERRELED 2 DTS,

HARRFC, 2 eBOoRERERIN0DHD &I, 0 X) ARMAKBEIFET S
PEPRIVEEEOBSVERABRECE MRV, L L, OB, HHRRIA T TORK
IR R T, HEMETHECHBOERBRCERLHEY 2 23D THD. #
Zi, 1954 E0%, BERNTCHbAEATREO EHicy ok &, IEOKEO L
CRECHEBELTWABOBEYHRB LT, tOoMBRE Lo INE, TOBBRYHE<DL 2
KERORHE G T, NE»BL LD “OF 0 X5 nflsWBAROWSCLoT T
TV LS EBbRinbThs, FO—BRECHED LTrWis, o eldco b
COWTHBERLREZELZMLTELODE LR LTRENWTSES ),

1L mo#EE0%hY o diffusion field

Ko d, B LeBAB LS ARER T LS Mo e, LEOToERN
BorhiefEdEZ 2 L),

RIMKRLECL >, BEMRKETORTP TR, KEEEEZROKEAOHEE (MR
ATRT) A CEREOERHAK EFEHEROKRBETOFE (MR B ©RY) mlBxT/h & w,
- AB, 2R 0C TR T DR LOERREORT e 2, 1818 ~1R20°C L ok »

b, TORINXLEoTD 50 #10°0n” . ‘
CEFFBRTY S (WOl | | |5
AN, RGO FIICEEH K 40 | 1%
Moo 2, WHORAKE 5 o l,, %
DECIOTEHHB BT D, K &30f ' %
WO LCRRO D L RS 1 AN Lk
Licd hidh birv, O 20f Gkt

R, HRo b, HHO 1
meERRERATESTES M Jos
b, e, RIERfLLCE

T ATES o ERT, RTH» 3 0 i 5 20 - =7 ¢
BRAH LB X T4 B ORREEAAL TS

TARAEEL LHAREC KD ORAIEEEE



F2EH HHo by omdHykiiiaER LT
diffusion field O¥HfE 25”3

D, ZOWF A HL T LHRHEDBRTWSB,

H2HREREOA,IT, 274 FO5 2B BBl TsE, *ok
PIRKDO 2T BDERL L EDFEHTHS (MBEERER), SOk, ThbiokiEr
BOTHKEL, TORBICABORWEHNNTETCWSC2iibhb, o0 k) nHgE, &
MHEO X D T, &, BREAREELCZ L LELERR 22 nbThs, L L,
COBROILEROUER DR, TnFVFLOHROKREID 2~IERETLDT, £
PE#ES BN cBFRoRBlE tArER LTV, 2D, BROBVWERIEIORE
FEE, BROZIERCEFELRTCWE Z 2vFRT, BRA4ZcoFHREMoc 2%, &
WP LT 2 57 & > ok “diffusion field” 25 2w L 5. = OEAEA

W2 #FEx 2 5 diffusion field 25RO D O X OHIPIE THRED, S —EUE CEE
Lfbék%ﬁ%@%ﬁ0@25ﬁéﬁ,ﬁ:DE%@&%uﬂ¢?ﬁmﬁ®(%%%6§%
e E¥ind,
T, R E-ERE CET Lo b B KE O BRI LR
7> b Frossling™, 3™, @& LoTigEsncEi,
AREAEFH LW B B 25/ 01, AErEMcEEL *oHUr— SEHBE o D

WS 2 B EE, H<

HE



TESHERC 3513 5 HORRONE

HAEWHL TS 235, Kif A opLalMER

*;%@EI\E\\VC‘E D’

i EOFICE B LAHO

b ) ORETEE ¢ O

Uy % +up'a—c‘
ox a0
:D(a~€+li+£‘_§) (1)
ox” 0 30 o

TEHE2bNB, BLIEME LT 56/50=0, u,=u,
C=¢ """ Y +Cu 2 BN T ERAZRULE 2=7cos Y,
‘o=rsinl KEFh BT L

( 0o 42, 1 5 41 an0~9——u§xc:0 (2)
or T ar ot L

Phh, CORAMEYAREMD L e LAE» DRANCEEDEHO KERHE ¢ 3%
DB EWTED, '

c =

—é—e—”““"sf”(co—cm) <l+aA+ ‘% A?cos (;’) +c.o (3)
2, WEOE 2 R TH 5,

T ARKIEDLE, ¢ RAKMOREDEAFE, o FKHE» L TFENFHFOAE
TR, avdk =u/2D T D RERFOKERAOEBBEERTL S, o MEEFRKE Iihn, BE#
wy LI, BREREOTMOWEL D BedT

A=40p (=FRThSMNETRELE 25 & 204 cm/sec & 75 5)
A=10p (u,=%THE 2. LT 1.27 cm/sec)

DFE D (c—CCo—Co0) KRR LD MELHO A, BThH%D, EHRIAHEO T Y OKER
DEFEZREL BT, BEOH I DTy DS —"A=10 4 DY & OHHE IR
B KR LT B a2 2 A EH UCHITE B 25, A=40 21070 CH THRIE 4y 5
RKE{ B e, REROHFERBFRIA LT 2 E2THFILA S, HcATOFRE W T
koTws, B4MoC, D, diffusion fielld DA D % 5 obic, « i ErE LI
OTREEE B ERET RS N BTOKEREEDE ((—c) B, KIBEEDOE (Co—Co)
OGOl CEAPERLEDRD Thbd, A=10u OEElc—c.) HIBIEAE» LOEED
FREHA LCE2Te {0, A=40p 0B ERBRERK a RASF WD, RERAKE S,

FAROKIED b ) WEF 5 AEABEOFHE, RS s bEBET 5 E08E
DEFb T % diffusion field k3 2oL VW XD EF 5 TR ED, ZOHEE (Ci—c) DY
DI (ci—Cw) BT IV T2 BRI 28METERE, co BB+ %




g2 % A B

(09)]

C-Coo '

Co‘Coo-

7
05F

%

&  range of

% diftusion frefd

D)

C-Coo

Co-Coo

range of
aiffusion field

PR

A=40w  Uo= 20.4 O,

BAW A (UIES) O%h U OREZREDOH I



BEHERC BT 5B ORERORE (f

ez, B4E»D, E2ROEFEOTOMKGED ¥ v o diffusion field O LA D 23, ik
DREXDBE2~3{BEFTEFRLWCERTHRINRDETH S 5,

. FOFRIC—EEETEELDDHBRAKE
PEELTLEIBEFOKEX

DRz 2mbeEPHmEe LT, Reart, ERECBET Lo2b 5 MKk diffusion
field DM THEFLTLE 5 2, XBEFELEFNRW IO ¥ 2HECHET 20502
BY%LTAR L),

TOMkd, KO XD K
ErPl, BOMBILERA
OERTEMIEELTE D,
BB @ OBOKTE (@< A) bik

(CL-Cuw)

e . Ce :

O THEE 4, € L T Ci-Cu)pr2d AX ¢4
: . -G = C5CWIZAAX (744 pidA
BECHRZOFLEBD 2 ML Siow N\ S "
o LR ST N '

l : .
N Supercocled drop X Cw-

. =1
EFnCzdboess B Th\ / ke
51, Kk @ ESE D b v

-— Oiffusion field ————»

£ 5 ®

BN B TRER Ly
PEEEGEIRT 22T,
A o diffusion field OB HHEFACA O ER LB 5, TORFEREFERERCEBLIThET 22
YRELEDPTHEL D, T LTUEEOEMCRIT 2EIEER, TOHHRt 5B AEED
% (c—C0) WHPITHTHD 5, BREOFL2D, TORE A O 5K TH N i
5 (e—Co) BERRID r=24 BT

PR C e ORPEPE (1+aA+ f—é») (4)

z x
TEzbNS,

CCTRATBKD C 2 HEELTHT ), REDOH 2 @) ik (4R c1r, #EoLEs:
KRE B L AERK a BB L, fE0T dA RKEL D, FOED, HEORE =1 T
(c—C)lci—Co)=1 BB D Te Todn v, A=30 BT Tz 2% ¥ R v 2t A=40~
50 <Bwicind 2 A— %} © error HET 5, '

;ﬁi'ilt, KERBEDE (€—Cw) WL DOTERELOoOL LR a @7J<?Féﬁ®fzfi§:%{ﬁl_§§ dmjdt
BRRCH 2 bIB*, - ‘

*OBUIOKRIORBEEICE T 2 R REEDY K EoTHA R Ty 3, L L, FOBEBEARDE IS
REEETREL B 2 FA T2, SBIBHVRIGICET 2 B RS HEDL 2 2bhoTu v, ThikE 41k
E 1 i iR o .



8 2 B A B

dm
— = ,D Tl 5
4 = ieDa e (5)

(o TREE D B o KT ANEETI ST 5 kil ¢ OEFRER ERC @) 2RA LT

dam = 4nDa (C—i—iﬁ g2adz <1+aA+ ﬂé) (6)
dt z ®

s B,

.

T m=4B3 a0 LT, hREEREaOLKCEUDS 2

da _ Dci—cu) _2an<1 A
, a - aw Fedt ) v
L85, WiC dajdi=dajde- de)di=dajdu-u, (ty=dz/dl) x 331
a-da :M—_CW)_@‘“A”<1+GA+ _ai) dx (8)
Ouyx z )

®13%, '
%), Boki ek diffusion field 7 b T FHERHINC S D, Go 21 5 EEE DD T
Bt BEOEM =1 CEE UL ¥ 38 6 0h2k e T 52, 6 BTUERS LT

._Jm ada :jm——D (C—Cu) 4240 (1+aA+ ad ) dz

aco 1 Ougz 8

b

a§ _ 2D(C¢—Cw) ‘S\m e—EaAz

<1+aA+ ié) dz+ak, (9)
ou, z

1 x
ELTHEDBND,
coORTHIELHEHY

o 20 p—2a Az
ai _ 2D (Cz Cw) s 2 <1+aA+ —4—> dz (10)
ou, 1 x z
LR 9 R
@ = —ai+d 1D

rie b, @ RHUKTEAEE u, T diffusion field 3@l U CiERERICEET 5, K
bERE LIKORE%E L e equivalent 7z droplet Wit Lick FOEFE L HLHT. LT,
bi, A)Kc o

) ge=as BB, @=0 THOKEERRE CEE URRBCER LT LE .

) e <ao 7B, BOKBERER LSRRG T ¥ ¥ CRERCERT 5,

) 0> an 7 BV, ABEBEICHE LA ITCER LT LUE D,

AOREVZDRSE T LS, a BEROE TRIE 4 & @) LEKE CHET 5, %
BREL, (€—cu) DD WFE, HUKHERERLENGRWT, KHEO I TEEFHCEETS ¢



EAHEC 5 5 EOMRDKE ’ 9

kb, K, a BRDBRDIC
20A=a" 2 BT

ai: 2D<Ci"—cw) jm e <1+ « -+ L)dx
X

p%g 1 x 2 2
- 2D (c;—cw) (‘1_|_ a’)j“ e’z da - a’D{(c;—cCu) j"" e’ da
ou, . 2 1 xX C0u, 1 2?
= Dici—cw) .r(2+a’)r’ L dz—a’zjm e it ate
ou, l 1z r x J
T,
, 1 .
adx =1t dx= p dt » wE
0 ,—ad’T oo —¢
j " g :j G = —E(—a)
1 x ar t
2T,
2 _ D(Ci‘—‘cw)

ac [(2+a’) {'—Ez (—a’)} —a” {—Ei(——a’)} —l—a’e“"] 12)

Ou,
i n, o {—E;(—a)} 1 logarithmic integral # % &% L, Jahnke, Emde ©EEF 1
BEXOBELIDHDHENTES, .
RAZIFE UTBLIEND, (co—Cw) 2MEAME 0.22%10-5g-cm™ # 4 0EE —12.0°C
DBEIE, REFEABLINENIS 4 204 254, 304, 404, 50 2 ©F O FEE S Stokes DR
CHESETHEETED L 3HED a. 2HE LTE IR r»F X 5,

s 1 =

| |
| 1sei0- | 20-10—43 25-10=¢ | 30-10- | 40-107% | 50-10-¢

ROERDEEA (em)

HTFHEE cmesec™! 2.86 ‘ 500 - 7.95 ‘ 11.42 I 20.4 31.8
a/=2aA=L54 0.021 L 0.05 0.097 0.168 ‘ 0.40 § 078
—EBi(—a) 33547 “ 2.4679 19247 14051 ' 07024 03221
ae (cm) | 3.26-107% | 212-10~% | 15210 | 1.12-10~% | 6.37+10-% L 374+1070

) 2 %

(0 i HE RO iR (o) L BE BR OB
—20 0.197 10 ' 0.214
—10 0.211 20 0.257

0 0.226 30 0.273




10 moE kB

‘-3’

70
§3
ng
3 -
3 AN

A

3 AN

o

S N

g “Leq NQZ(—lz ©)

Q S (-5 A
576 S
'y |

Q ~L
g s —
] i S
N Rt

~ -

i

70 20 30 Uo
falling Velocity of Snow Cm/ gor
Crys/'a/

HOE oI HETHEICSYT 2 ae O

IR E A L —120°C e 513 5 K HF O KRERO LR D 14 2 % O Monto-
gomery O s BHETE LT 0204 % ] L 7z, )

36 MM g %, BECETEE L LOoTELIROHEMEIRLELD Th 3,

B 3\ TESIE, BE2R —5.0C ekt » BABHEE ¢,—C0=015x10"%g-cm™ 0
BFOREMRHFEY R T, 2 238 RS, —12°Cogd, u=13 cm/sec THEGBICEL LT
BEFELILOWATEL, a=1p2ieni, HEECIELRBICERZLTCLED, P&
Lo Bl O BRI AT L& NV RO & & BB L, 1Bl T oBkinRicse s
PaTc diffusion field © 7g 7 CEF U CREICHET 5 C Lk b, %m,%fﬁﬁﬁ%@
HeoRROREIMPILR0oTH E, KEOHAKBREHO X F CEBElETs e
5,

IV. #% &

MECRTRL, TOMBEHGEL, 0% THE 2 BillckT 5 diffusion field
DEE L U THERCELT 2 MK oER v Uk, £ OKE, & LMKk L o Mciandm
Basbsde s, BABEL 2 ER LIRS CHHEOE EMET2THEERS 5, 0
T, % zko~% Kampe, Weickmann &M 5 LEE L & ks %_7“:\/'\“6&5 5.
LonT, MAOD LSO, A, O BERE S WAL ABEREE LTW 5, %
N, EBOZOMBILOWTED b h OKETHE DS % analytically 105855 = 212
TR, KEROBESEEAERICHE S BLE, #ENAE LR AR EF v IC L oTE
BRIk s 2 B TEBDITTHSD, X5 T1UE @ &5 5EE estimate T 5 1L



WEEHERC B 5B OREEDE 1

B, BTHE, ZofExMINHELARL
r FOXERBEEOS ML, HEEEO %
b YR 5 EBERMBROS M BEHERICHE
HLebhoThs, cOMrbb,ArLLdKC
s S o perimeter 1 » 5 H © diffu-
- sion field 2 L CATH AN, HCEE
AEE (Tibb e BiE) O XNKIEL T
WHR2nThHb, L, [ UHET per-
imeter 2 LT LT DA O a
BHE RGBT TF oS Y, H
s 2o T BRI RIE & A EEFTHH
LCLEDTHHOE 2 CAME LICS < BB ThHb 5, CiICK L, perimeter “CrRHA i
RS, BHOEEIWETH LR dTHDD, T, HMETH, KEIEEOHEMY,
D & P~ KB LK 0 b KEROLHR LB Vb T B R, LhClkiEnT 7
ZALTEIYVHREXFED 3D THS ),

FOEE, THoFEE “Snow Crystal” 2 bE# L, FoOHHOECHESRSEL T
PERNONEIOFHETTHRTLS, cOlnbbnrbl ik, EBEO0FORKBOEDLR
HEHBE LW ABoAEFI v
RI0Ku L TOodoR% A L F mL
Aahtninw, coHER, X |
ROZorCEE B 105l 2O
TOWMABIFLE LN LEB LD

Hs7 itk D £ Y © diffusion field

10 ¢
rvd, D rcoxEEHEKCID
TGO ¥ b © diffusion field L L )
v ' 04 - 20m 30 40u
DEBCIOTEE L, ¥ g W ¥ K
I, BFELERRV THREDZ ¥ B8 WM JOMBICHE L EZRORH

% LT, BEbCHREHCEAD TREY RS A2 0L e MR LTLIWThHS 5,
FEEECHEO ¥ ¥ THE LBhaEKMilms bRERUABE D, FHEI NS ER
CEDTHRER—7ALCC ETED BN, LbObIcHEFENOHEY L, KENDHE
B IoTeRNTKELTHALL THSH, ZOXRKBCEYTLHMEE, AFHoRkFIrREL
ETEE L2 NELBEEHFCIOTRERES c 228 T& %, 1, Mokl saisk
+ 5 Ml R, *OEokEESsgr orientation [wfE0 THERDTW < © &34 1T,
FEEHI D RRWEERNTTART b AT hd by, L b2 o, MAHO#
HIETAREIFORROBER I OT/I I BT b EELET T b v, MkiE



12 £ 5 KRB

AERE TS BT AR, EEe®E rhd, IREoREICIkE T 5 Bk
BB Db, BEMAE 2 Thb, TNAKLKLORMERETS %% 55 critical 7ffiicis
THETRETHREEANEL W ThD 5, L LCOfER, HRcdfs bhnt >k
VW, kR, FE, BERriotiEfzhel ik, BEEREV 2 EFRToORBETE KO
THEbRTW 30 r+hE, Ao 5 CETSRMIOKEIRM L » 38 3 ThH55
LI BB TEELETTHS, CORMXRLD LI ARARRCE TRILADLNWT,
B8 7o 3t ¥ h & diffusion field W s> 2 WMAFHEOHELR LcnThs, MErOEZ N
EETH5,

Bitie, AREEE 2807 discussion & LT\ i fe, SHESREGE, KM
ﬁb@mbﬁﬁoﬁ%&BbTK%f&%cu®ﬁ’®4%mi%éﬂiﬁ FE I X oz,

3 [

1) TERBEA 1944 ATROEBSEHcov R KllRg, 2, 23

2) MA4FIE Unpublished

3) Kumai, M. 1951 Electron-Microscop Study of Snow-Crystal Nuclei. Jour. of Met. 8, 151.

4) Nakaya, U. 1953 An Electron-Microscope Study of Snow-Crystal Nuclei. Jour. of Glacio,
12, 176.

5) Nakaya, U. and A. Matsumoto, 1954 Simple Experiment Showing the Existence of “Liquid
Water” Film on the Ice Surface. Jour. of Coll. Sci, 9, 41.

6) aufm Kampe, H. J,, H. K. Weickmann and H. H. Kedesdy. 1952. Remarks on “Electron-Microscope
Study of Snow-Crystal Nuclei”. Jour. of Met. 9, 374. ‘

7) Marshall, J. S. and M. P. Langleben, 1954 The Theory of Saow-Crystal Habit and Growth.
11, Jour. of Meteor. 11, 104.

8) Kuroiwa, D. 1954 Growth of Air Hoar in Supercooled Fog. Low Temperature Science, (in
Japanese) Ser. A, 13, 105.

9) Frossling, N. 1938 Uber die Verdunstung fallender Tropfen. Beitr. Z. Geophys, 52, 170.

10) Ogiwara, 8. 1944 On the Evaporation of Fog and Cloud Particles (Studies on Evaporation. 1I)
(in Japanese) Jour. of Meteor. Soc. Japan., 22, 134.

11) @ 85 1948  FAVKIHOFEREMEIC o T, RS, Hils, 40.

Résumé -

Kumai and Nakaya® have proposed the opinion that the growth of snow crystals
in the atmosphere is largely promoted by minute water droplets 1~2 4 in diameter that
directly come in contact with the crystal surface. Kampe, Weickmann®, etc., on the other
hand, maintain the view that, since such minute water droplets will be evaporated within
small fraction of a second (~1/100 sec) owing to the difference between the vapor density
over ice and that of supercooled water droplet, the contribution to the crystal growth
of the droplets as they are in liquid state is unconceivable. It is true that when the
relative velocity between the snow crystal and the water droplet is zero or extremely
small, the droplet will be evaporated instantly, but, in case there exists sufficiently large
relative velocity, the diffusion field windward will be contracted so that there occurs
the possibility that the droplet will come into collision with the crystal without being
completely evaporated.
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By calculating the amount of evaporation of the droplet in such a case, the author
deduced therefrom the equivalent radius &. of a virtual droplet that would have the-
same mass as the total amount of evaporation, and by comparing this with the original
droplet radius a.., he determined the conditions under which the droplet passing through
the diffusion field will or will not completely be evaporated. The result indicates that
when the fall velocity of the crystal #, amounts to 20~30 cm/sec the droplet with the
diameter 1~24 can arrive upon the crystal surface without complete evaporation, even
at the temperature —12°C where the vapor pressure difference between ice and water
(cs—cw) reaches a maximum. The equivalent radius a. as a function of u, and c;—c.
is given by ) :

2 D (cz’—“cw) ’ o -a’
a,= ——-—[(2 +a) {——Ei(——a )}——a’- {—Ei(—a’)} +a’e" } ,
o, )
where D: diffusion coefficient of water vapor,
0: density of water
#y: falling velocity of snow crystal,
o = A
D
{—FE; —a’)}: logarithmic integral.

(A: radius of snow crystal),



