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Artificial Making of Snow Crystals of Cold Temperature Types
——— Preliminary Reports —

By Noboru SATO and Katsuhiro KIKUCHI
Department of Geophysics, Faculty of Science,
Hokkaido University
( Received March 22, 1983 )

In order to study in detail the growth mechanisms and crystalline structure of the
snow crystals of cold temperature types growing below —20°C, a new diffusion type cloud
chamber was constructed. Using the new cloud chamber, various types of snow crystals of
cold temperature types were made artificially under the temperature conditions below —2(°
C. Almost all of cold temperature type crystals grown artificially were already observed
under natural conditions by Kikuchi.
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4% THOERKEOMREIE Nakaya (1954) 1A 505 & 912, Fic—25CLL EDREHEBO
LNTHH712. 12, Z ORENHFFZEIE Hallett and Mason (1958), Kobayashi (1961) i & - T
—40°C F TR L7205, FER B L IRE, BEFE L OFOBRICKE efEIZ % <, $H-20C
DTFTidEE LTEENAICKIEL, AR (Sheath, Hollow Prism, Solid Column) ## &,
PRETSHZ EAHEHBEN, L L, ENENERSLBRI S 5, —30°C LUT o sk KB aaf]
EN&ET TR, ARLYPZYDEETERL TV 52 L5 8E 3172 (Anderson et al., 1976 ;
Gonda, 1977 ; Kikuchi and Hogan, 1979), —7, Kuroda and Lacmann (1982) i3, —20°C LA F
THRET 2 EROBMEE, BE LBRMEOH S ITEKFT 5 2 & 2 HEIIR L2, &iED Gon-
da and Koike (1982), Kumai (1982) 2 & 2EE T4, —20°C LIT Tid Ak L AR BEHEE D
wH3NE.

b, RRFEBIC BT S BERKENTHROBE L350, I L 2BEBIR TOK S DL
BENFE RN (Kikuchi, 1969, 1970 ; Kikuchi and Yanai, 1971), £#R BN REEIEHE
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BEhEEINS L )2k -7, Kikuchi and Hogan (1976) (37 #) % O &M TRIEEE
WEEME- T, INHLERRETON, HBIcAREOREICRELL [T~ B] IcAKEN 5B L
I RRIBRIEER (FREER) oREZMoOFMEZREL . S 61, FHFR2EICHS,
HF TABEDA X7 4 v 7 (6822'N, 13342 W) i BT 28B THE  MRBREKR 2RE
L 72 (Kikuchi and Magono, 1978 ; Kikuchi et al., 1982 ; Higuchi et al., 1981), —7, Kobayashi
et al, (1976 a, b) (3“Generalized Coincidence Lattice Site” Ezg= “Cubic Structure” &5
NEMHST, TNLERNERREORRBELHATS 2 & 2R84 T 5, Kajikawa et al,
(1980) 134 X774 v 7T, LTHERITHT 5 2056 DR DMIMEE S Ko, %72, Kikuchi and

Sakamoto (1983) i, ALMEE THOHBURE 2 KD 72,

ok, KEREEEORRICETI2EOIBE > TENT, ZNLNEHGHOKLE
HRHEEESF F EBRNICHNS B TH BB KREE 2 RIEL 2. ZoOmXTE, £
DKREE AW TALINICERR KRB ERR (FHEEHER) 20082 BAT 5,

II. 8 8% K &

{RIBRI TR 2 ATHICER T 5 7200, T cinBBYRERE 2 8EL 22, Fig. 1 (a), (b)
ICEBOWME L ZNDEREEZTRLL, EBRX4O0EHS»LL-TE), FRFIURKERE(A), B
EH#EEE (B), BEZEZRF/ AR~ (C), BLUYaTEr (D) Tha., ZHKEFHSI,
3B INAATHEMERER, 16 S VBREBRICL2BIRVME, 2T AAATTLEETEL L
Ji, BNSHMENRAT—vo kit bnb k)ick-oTwa, Fig 2 (a), (b) iHKiRME
DFEMEZNDEEEZRL T 5, KEMIIFROTEEN C2OIcT 7> 2R ME L TELRT
W3, KESIMEI9MmM, &3 52mm THY, F/2, 200mmHg FThE, BET S L
WHe T, BRORVICHMNFREKEFEAT L2 L5 TES L1, S OHOMILE DD s
Twa, E72, BRI LT, o2 LOERSELKEER, ZOMBRCHELTLHIC, 2
BMEERICT ALV TEELHIC, FROBARBEZIMNIZITIZ LI TE L. KEFANOERE
PO BWHAT—VOIMEZ AOmMmM THY), EPAT—Y L THAT—OMKIEZ 6 mm T
»H5.

RIBFEND EA T — Y L TEAT - RN ICEEFHET 2 TEL L Y)iITh T
5, a7ty (D) NOBKRBRIEEEERT ARG XNDBRA ZADERIC & » TRBRD
AT—P~ELN, FZTHREBRIERRETLIZEILE-» T, FEDBELCRAT U 2RHL,
WARBRROWELRE I Po—F— (B) KI-THBHBET2Z2I0L-T, 2AT7—YNiR
ErHBRET 220 TE 2, AT —VOREICIBHEVAEN» DT LN, EBAT—Y 0k
EERE (T) ETHRAT—VoRmEEE (T, 22nFRAEL, MENREZEDL LANDBL
MEZ2RKOLAFRNTH L, THAT—Viciie—2—2E@BORAENTEY), 22 TCHEEIR, &
Earto—5—-NORBERMEE 70 77 285%E, AEHCL)RERE HHRELZHET S
ZENTED, —H, ERAT—VREEN—CRECKET S I ENTE, MAT—VikBE
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Fig.1. Schematic diagram of the experimantal arrangement for the arti-
ficial making of snow crystals of cold temperature types. A : cloud
chamber, B : temperature controller, C : nitrogen gas vessel, D : jar of
liquid nitrogen.

Z 2049 TEB»L—T0CETHHT B LA TRETH 5,

FETORTF— L LR Z2H ) DT, KRZRES L LOOKERMRBIEREE L7,
AT =Y OFREICIZER 8§ mm OMENESDIT SN, FEEEIC & 2 KEDEDBEEIITH
iz, BEEHCHDICBELNILEBRY A —T >R ELTBREBRANT 7 ABICEICELNLD
LICLTH 5B, '

TR TP e THAT—VOFHMOBERAKFRELNZHBOCBED L TKRERESE
Tz, WEE LT, R 5 ~20 um MK E AV, EROWPICE, T 74 vERICELLRE
LOEBWLY, ZOBIIMLMEEZ L WEZORRETHC, EREINKREICE, @HIC
FotEIR T o7, 1 EOERTIR, 2, 3ADBRIBLZ1.5mm OMBT7T 725y 7
DTV —LIZRLEN, ZOMROAPEDIRE (Ta) b EMABRENTHEL, Tc & Ty DiE
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Fig. 2. Schematic figure of the thermal diffusion type cloud
chamber designed newly for this experiment.

BEEEOTBZEICE > T, KEVWMHELICRET 2%, A T=T—T, »*KEBE 5 L HELK
HETBEBLNTLEINT, KEHIZL CHRET S L 10 A TERAETL 72, KRG e
WHT 2 s ARz T & To 2—52ic L, SERECKELrHESer, To e To 25252 5iC
£, WAL LIRE, BEMENFHET TKEERESEL I LN TEL, RRLD2DHHK
SEBELLHMBCERICE), RERELREL L, EEMEORThBELERSEE, E
TN ESREHRE I T 5 2 L1 & - TRBEMEEE LT O BIEL, Z1c k- TGO
HREMIPESN, $277-BRELDILLTHTHE.

Im. £ B # R

AEOERIL, —20~ —40°C DR RETKEE KE S 070, LT i B 2GR T B (2
2%@%%) 1215 K4 ’)75)0)%%71—?*9“
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ﬁg3u—%CTAI%tiﬁﬁntﬁﬁ@%&mﬁ&ﬂ%m%ﬁ$m%ﬁtt DRI
HULERAD & — H I ERACEE L 2 b0 T, SmibidM <, BRI FEFICEr -7z, ERPS
7)) RLMDPBEHRIEICRLZ ERELTOE, £~ 0LmEEEbNSEIREL T3
ZD2ODEDE I UHBTHEIODVWTWERIIETOEZARHTH L, 2, REMHOT)
ALY, RESEMEOBED L REHRTOPOCROTH TGN E» R ), Ciio LR
b EIICAZ DY, BIERT S EEEDPOLEISGECRERMIFE U BIC T 72, FEk
RO B R 2 KO RS Fig. 4 ThH 5, M ITRREE 2, B 3@ERofir 65
Bkl COlEMY - ThHs, ZOREBHREIZIFEIL THO.4pum -7 THho72, 2D
HIEEM I, ~N—HLE, 77 RLAMOBGR L ERREEE B L CORELBETH -7, 2
DZEiE, FTIRHAREL Twa 2 ik VERKREICH Y IAZ N K FHFFICHEEOREY
WCHAET 3 L) BB, BRCER LS CEBEIFET 22 L 2TRBL TV LIl
25, 272, TOMBORETSTOKE ZHH 1000 pm THREEHICAEL 2 S b, EHHRY
BB o7, LR OEE Fig. 5 (a) iamL, $72, 2o ALHERICHIE
T2 ELNIZRANERLTR (b) IRLTH B,

Fig. 3 & FMRICERI LR % Lo &R ORHZEILE Fig. 6 1R L 72, 2 0f& ORI
FUCHUS TV RIS N—FNHTH B2 L ThH D, 0GR 2 2Emir Bk T 51221 T,
ZO R ARRKOERIEEL, AROKICE HICKAMDEE L2 (Fig. 7). ZOXRARDE
EMHIZEI L, BLAREBU T2, RET 21250 T, AEFERINZL D AR
otz ZOREDERICHEE L T b RmIORREE I, 0.6 um s LIEF
23D - 72, REIB -7z, 2t —22C &) KIS WEBESBHTREL 2D TH
5, 2o, BB T LT LB SN A2 Lol | nE# (Kikuchi and Kajikawa, 1979)
G 20 Bbnsg, EEicHL TEARAICscroll 7 E L o4& % Fig. 81a7R L
7z, ZHUE—20C THEER L 724%, A& OPLRISEEMBICIIARES TH o205, REIC ady
HEDBREFEBL, BN L L WVEARDERIC T - 72, FEOFLED LIRS TlE,
AU R R E L CEA Tl Fp R - T, 72, EAFNFRos i FR—FmE L

3%, ZDREREWMD 27 o FORMEEZR L 22D Fig. 9 TH 5, —HBERTRLA
FUAROTR T c D FRH Rl » Tz, FUUROTR OIS I EERLAICKD L JITHEL
7. Fig. 9 (2) TRLABRAHICKET 2 L FEIRC, BAMICLBREL, (b) DM T
DEFHICE ERAATscroll o4, T2 0BT (2) DACHET2ADBHRICHLbNS,
AL FRHAHICERET A& LICEAMICLRERL, (C)DRETB 7Bbis, Bldadihm
I FDES Y, (d), () rEsEBET 2iIc 2N, AR mIckEL, Wi Fhic
EE FFA L EDICHIAROKEL, BAWHBIC L »72, () DR TB Y EaTHICKET S
EELICBAIICUAD) AT b, FOMRE, () DB TERDOTHERIL, 0Bk
Thd (a) ERUREICE 572, ZOBRBBIINSL ) AHRELRIELTHHIZEEL TV
72, ZOBOSHTOREEEIE, Fig 1010R3 N5 L) ICFEALTH0.12um-s7 Th -7z,
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Fig. 3. Successive growth stages of an artificial snow crystal of cold temperature types.
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Fig.4. Time variation of the growth rate measured
by successive photographs shown in Fig. 3.

—a
(b) 100pm
Fig.5. Final stage of cold temperature type crystal shown in Fig. 3,
(a), and natural snow crystal of similar type, (b).
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Fig. 6. Successive growth stages of an artificial snow crystal of cold temperature types.
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B

100pum

Fig. 7. A final stage of the snow crystal shown in Fig. 6.

o

Fig. 8. An artificial snow crystal of cold temperature types.

AR (X80 - 7z scroll Hsfi e & dic, a®iFMIcENEL 2L, L&Ak >
7z, '

RICHERD c N F AN —ENBEL 4T E/HGVERMERE % Fig. 11 (2) cRL~ 2
DFERIT-32CTREL 205, ORI L T, o EAENHTH -2, MExEomaliieE
—FELCR %, HoNERAEE L LTk, EROBBOLTAERN 60 TH-72, vb
W5 [I~A8 D ERERDFIHD U THEIRK 80 TH L DIHANT, ZDMENEHDOAREIR
MNEh otz ZORREERERIRBESH L L TEENF.LL» 6 TTRE 2T 2. Fig
11 (b) TR 24513, HEELHNIEE CHAZI NI DN TH B4, RROEED 60°E vy,
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Fig.9. Schematic figures of successive growth stages of the crystal shown

in Fig. 8.
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Fig.10. Time variation of the growth rate measured

by successive photographs.
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100 um

(a)

100pum

(b)

Fig. 11. Polarizing microphotographs of the typical examples of

artificial (a) and natural (b) snow crystals of cold temperture
types (Gohei shape).

E—DfEEEEZL LN D,

Fig. 12 (a) ZEENRT Tc N HArELT s kEL L2 2#E 0B TH 5, Fig. 12 (b)
TRLZBERDZAY v F TRHEDIZE Z LT B84 &, £ DOMDERS & T cEn Gz E
Ho Ttz ZORRIE—2UCTHRELZLNT, Z0MEZ Fig. 1312/ L. T=23min
TRERIBINL, TRNENEETCHEHNELZZHRER Lz, ZORKIZ, 7)) XLHE»HEAH
CRELZLDTH 2%, ZOMZHEMAITEDICONT, RKBIZZDESEZHEL TWHDHA5
Nz, F7z, HEOWTRALDLAAICEZAATHR, ZOL I IC@RFL LB ELT S
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100um
(a) (b)

Fig.12. An artificial snow crystal (a ) and sketch (b ) of cold terper-
ature types. Shaded areas show the same direction of the
princhpal axis.

o ‘1 ’: 200 Hum
T=76 T=82 T=98

Fig.13. Schematic figures of successive growth stages of the crystal shown in Fig. 12.
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B, BETRREN, FHEINL, whOAREREHE (HFHIHE) 3, TO®RT A
H OER AT, BEAHD AT TIBEIC BT 2 BRI THRE(REREINL, ITNLOERFRD
BESEBCRLE L AN BT, FHBRREEBE LB IEL, ALMCRES ¢ LHR
iz, TNETHEZA, REARTBMINIT LA XOEREREESZEROICHERT L2
EWTEID, ZN5DEEBERHALD & LIc 2w TR A RO RICHED L 255 F 0,

BWEE Z BRI, BEAISS~57 EEIChH L ) CERAREM R RN S (—RRA) KRR
HEEOE] (EEES 00542018) L > TITbNIZLNDTH B,
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