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Low Temperature Science, Ser. A, 26, (With English Summary p. 246).

FURA ) v €y 2 £FRED 720 OB KHAEO R

H OB R R
(IR BETFERT ISR I
(0 43 4 8 7 280)

L £ 2 » &

WEH & OIFF A7 4 (1972) 2 A4 BH5 14 B ¢, fLRfR X 0% OEAC, & 11[E
AV vy JEXFERERAENEINRS, B, EEOLHIET L HEBEALRY Y v
v 7 AFRSMBEALOPIMAK E L THFRNEMZASSRE L, W42 4H 26 A
CHEIBOREXO L, EORT, OPMRRE L LbIC, TAPENER/ ARSI,
gEMPRARCHE I, BRAEEEBBIRE & AERFERBATIZERTOMRA &
THH, ORI, SEBEPIETBC X - T, M 4341 And 3 Aehd T febii
WEEROWETH D, FAEMKLSOH AT LI LTHT 5 - & &, HEN
E e, FMlE, ZoMEOIL OO HEFTEBEORLCE LR TS,

LFERQOBHIL, TXC, FTrkods 2 Tiilcbh b, FPKLIELLOTRITR
iebicw L, i, FA—8H OB Thbh Tu 5k 7c URBICFE T il b
W, LinL, BhKLKBEOHER ST TEb Y RT 0, LictisT, BHBTIIL S
DEURHEIEHDRES L L LIX b, Lo L, Tk TOREHEA F
AdhuE, HHRE, COBFCLILADRLRTTH D, KREETRE, maE, &
LKROBFENHARIC AT o TE, TNT, AV vy 7 XFREDIDOEFKRE
O LIch T THh B,

HARD 42 4200 5 A3 FT i T, FKRENEREZT L » THD TOREHMTH -
foo SO LEIFE T, BHEENCATEARBEOE AN HECHT 50BN EEr
it @, @AY -BERBOBTE, —BAF -V -—HEOTL LA ST, FEHCHE L
Wb, =%, BALOOKTRETEL, L IAPBEMAZCH T, EOREORE
ENRLVDOMIE S ED Ly, Fhie, Bl vEuwbhTtd, B, BIciivsnsb
REEOBES B HOT, BHBHVFVTHD, TIT, AF—DEFICLACHEHD b
Wo TR ILHLOHERZ LTy, TORPCHENBENELX S /> 2 &iE L, &
dFhuE, EARBEOESBHICHETA0HETHESS, Ay — FDOKCOWTLRBETH
B, EARHEBOKD, RAEDOEREDKD, Ay — MERICHET 300N ST,
TNT, KCOWTLEFOWRNE 2 CREXTTOL I L L,

* R KRB ERT R 927 5
KERE PEE $260 Mg



232 HF OH OB I

COPFERERE, BRIV, HECHFIETEEC X DM REOTM L, BKRoM
B, ZSROBMFEHNBRENECH>WTHLBREOTMAEBALEL Bbhs, TR TROET,
FRE DN COEBE S AS - 2 AKRS,

I. k & g

1. XoBHDRFOET

KAMERTFLEEKERF2HEE BES LY THERCH 2 E - b0 Th B, T
EGTFEOBBE—E Tl A TEH LTWT, FFoamRECHEIM T, L LR
BRI TS &, HTRHNE LGETE & - TEEC» LS, Shiikeh s, il
A - T, E¥Sro kim0, TEFCr oS FEIIZR LconE 1 KTh 5,
ARLBERGHRFA UGF T, DF 0T L2727 SHRITKFRAGEPENLIEFEEXDHD
b,

LFETEG T, BoBO X5, EANAVOROREE DL » T b, fiEeosT s
e UREiO @iy, BROFRARTTIVH LT E - Tw%, TR T, 205
FOWEEEIOLDL L, EIROTESOEEa DI 5ELD, COVWBITA LD TFO
MaoFiKl, a0 b TR LEEBEDCGFTFORbAOALY, LOTIRIE, B, atRHl
BEoosTOMe nOARE, UTHEC d, e, LR EIND, ThT, HTofEriuc
HZIThHE, KIKDISCHMEERILDEEZ DI ENTES, LKL LD - TEH
WRigws, ZOMK, 2 DA TOMOEAKE (TVWHA) &y, KECEARF MY Ef#E v
5, B 1O LS EEO AT FERIVA e died DILfBieh g,

BoRECHFOMEERCEZEL, IEFD3em ¢H
WLaTel, ERT, ok 5y FERINGE#METL A
b @i, X % Lido THVCEREC LTked T
5, XEORMBHF KX ERT 20, B TENMIKDOGTF
EHto TH~EhD, FOMhie Xy L NHE,
KB ED LS HATE LKEF LIcHh FTTETHD I &8
ot DTH B,

2. % & H

BORBMINTRBOE W TH D, BOFELI A
TAEZAEE L TUNERkORATE, TOhEH LMD
HENHLKEEVRE L THEE LIEODBEOHKBTH D, &
DOEETIEL O IALME T VDV, TR TKOGFE
FIoBAEI B E THbR T, BoBoircs
1@ KoHTEI, L¥six D, KBEDEED, DELKOKNDIEE S, X EDk

BEOATOMo TED s CEICESE LTV B, Z0knd LRET 5 &2

BATORMOEND 48K
MH R LA L, N THIL DD CKOBMITI D, TOL5CHEOR




F v Ey s BRBEORB 233

FTHE LD 5> DT, KAH KO, FOFKEHD L 5T > Tuvfewy, L L, 25
LTCERKDIHD5 T ORI, FOEDO 08 FRIIL, LBl KoESITHh
5, PEY, AW EARLBDOTH-TH, KTHBHR Y HTFORINCE Didicy, 10K
ROLZFCHMPEI NI E, APOESHERICIRS, FRTKEFKEREELE VD, BREOY
BAKDEPC I EAHH, BREIKDELM - Th, L LAKRMMET %L - e+
D BEEKED, TNCHERELFEIND, SRR L, BETEH-> Th, HTEFIOTR
HUWLORB D, 122 EFTATH D, TDOL57b DX HFT AEE V- THERE LX)
T3,

3. HESKLTHEIK \
MIE X o e k& tc Tt - ¢, ¥Insd L

L, BIMD LA Hbbh s, YRR

Lo T DR KB ENR TS, LBRSE, X

TERKDEEMOTTH A LS, DED, D LDV

DORED I TEE LB E T, ol TFolr
MERLSFRATH D, Linl, 0L 20KEN H2E ok T
B OXEANS 25 L&, SFOMIITACY T LT3, TR TEKBEDOKEIIZH
SELtcKE Rl b, FOBEKT, —RKEDAAD KA EER LD, okt
CTADHBERKOEGEHTH DL, ThTEMERKE LTNB,

e TODOKIEEERKTH B, ThxlFs T HHERKCE, HAZO1mm &5
NECLOPLH em CETHRERLDETVLALAH D, ALK, BICKRE L BER
I TTERKL DN, TOMBELRKEDEDLE D LTEETIUE, 2608 —E0
RO s, COFKEE 2D TRO L5 cEBREYZ ZARD,

. %k & £

H3IRDa, b, ¢ ik 3KDHEIELAKOPAETH B, 1078 Lk Ll Fas -tttk
5, a Tk, EHITARLLL S, EEAECTW5, b TRHBE, ¢ TRAETHS, h
boMfEE BT L, Mk a il FEicEARER T <o T, B TR LD OHrb,
KB TR LB S, T OXIEDS TLRDOFB L Ehigy, BckidfKrERLL S
b DTH D L~ T, FEE, MEMDIEAT
ELERE, MEKEOMP TS, ALX
S5 LRI HTHAH S, b OFFTIEEEHH
BIEHD, KELHFABEERCO L E B,
t -— CRTEEDLR LTI TG, FEE,
COKRDED L, BRAZ LG EEPHEL ST
THoH, TLTHTOERD DL LMUTITANG E

N %o € OFAEEERAIKFZ 25 HILHE 7 -
HIE HMERKOROEH T %, ZOEHC LT XD i

b c

] =

a
===
I

S - - - - -y




234 # B OB A

V, ERT, e OROEEL D UL T, R EETTA R D,

BREGIK TR I PIREDE S I CH D, FHERKD ERL A LA NS

LHh, BAHRSEKILKE CTRLTH A5 L, H2BEEKE—THEL 5 & Linu,

DR, BHILATECH LB -1 5lEB - hT5 2 Ll b, FilR, HFefiEd- <

MUﬁRJ%DW&ﬁﬁjﬂ BT O iroh Ly,
5. R LBEE

BRERAK - T B AR KN EAREY, EALKE &), B0 & e
TEREDISIES A ELTOW Tk VI EEXORS, e LikEvbhb Y
DTh, FOTEHIC L > THED B, T LTEDI &b, D B2 RO
NEID ZENbYS, KTk, Hl, 2ROENSLENT VD, WOSENIKOEEICEY
B L2305 FThk, i, BAMOKCATHFYHY S5 &, TP BERK L B
Bk E DM IR T, FIRlEs, ok, BT Nbed s, ol ko
BB ed Bz b, WRREWP KOG 5EFL iz, THE 0sbins< %
na,

I Lo o DIBAT D LEDRLKEYEL RS, %h@i,Kmm%m%ﬁotm
DEBOE AT bW D, COKDFEDEL Dok THE] Lo, Ay — FBOKIL,
B e T, ¥BITEHT, ARLBEL NI THES S, ;@@vmtw,x&—rm;mk
EEGOREDKERINAENL, LHLAAKRDBEDL RCICHET S, BEOK & Xk I DM
BEoKRD, BEOEGEFILOABEED KNIV LV EFT TV AHE 0L b
L, ZOHBRBbIIUL, AT = PCIWKEELLLDOEHIZON DT B VI,

6.

I

Nl f@i%%?fﬁk< BoltBEOoF 0BEBTH L, bl TE B O
i, WIECoL B L, TR AL LS, WAH LD, 1L USDEOREOILH
2w, EROFONER KON H - el s 5, ;®ﬁ$®¢%FL§©%J
VS, LEDBRORIZLIAVICRELS D, FREELCETHE /D, B4 all, L

"’—m %
\«5 e BT ITE W e
AR a: LI OLOEMEEMES, b: XL oWIEAIAN



FY vy s ERAEO R 235

ENEE O T THEMEITALTETH 5, BRI S, KOku, ThEhns 1 E0H
BRKTHD, Th 2B/, L2HEOLEERKEVZ 5,

BZEOESNET > LD TELVWHENLE VBRET 201, BT 5205 Tl
e, dLdRES, AN TLEGUD ETHE, EXREPXLLOT, XOH KR LifIow,
OFEY, EE LT, ZFOBBLERE L TORER LD, TOKREZN S OKICEE T
HIET XD,

BRI TR KBRWZoL %, ThT, HLDEH, BORMIFE TrBbH
T 5b, HIEOT, HEL ETCHEVWLEVFEDOBCTHS, LT OFITITEP iLohT
B d, WHITAT, MIFEICET 5L 2 ADFEL TEHHEH) THDH, TIUTLDIL LT
Db 5T, BHOBATET TREOER TH-LEOE - b THD, F4XDb DEED
L5, REMLBOKRELKORNTF G KRDOB T r-lflir b » Tw b, FLhD
£, BBRX LD FTETHARMRETRIIED X 9T, 2N ILOHELrbD, £ LT
BHRCIIMEL 5,

7. BE, U8, LbEdH

Lo ork, KBERNEEDO R ZECHOTFHROE, ThbbREoMBMESE - ok
{LDOFEATH L, IWOFL, Wi VWEFE L URBBA I E - CET 52, 2FLo~NS
Lo REECLBLT,

BHET U0 LS B ogfiv & 2 A, FFFCronBEF e rBRESEr v bhd b D
MTEB, AF—DA by ZIZLBAAA Ty FTHLXEDB, Z2—Rry ST LT RACILID
BOBENICFEETLOC, FARFM L TAF —BRABRACI >R E Vb b,

Wy, TLdInw] L vwbh 2FFFICEHA S CRWEA XK TE 5, EEolT
W, BESCLRAEZ R LARKIEY, LLTobFE—RNTHS, [SORMIIEZCIHE
NTVWBEDHBENO LV, L LBEEHE OIS, T 0CitffichTtvw b, 2ot
B, WUFTOFILENALERELT, Ex 2L > T HKOBUTPR 5, BELIKEZE,
BDIDOHH I HICEE L THECID, 29 LTTELD0NEELDT, TR XbhsT
LHENBIREMR, LLSODNRETLLEEHIR IV RTRBI LTS TTHR,

BEMOEFL, —FAF— ¥ 1L XA, AF—BECILE S, BT ¥ s
L5 2, A%~ CTHIBh CEBERA AL, BMEOHGIEZE URBCHR TenwnrbTh b,
Y vy 2uFS ETIE, RRDFEOEY, JIFXBLT5ZLaFxklhiiib
T\, ZECALEEEOTZ R, BIOLOLNFKELTHE LA HAMCH 50T, HCEBEIITET
b, Lrl, BREHHKTHEI2EAETH AL, TORELECEBIChH > T
EERBHENTESL, Thdz, BECHETIEFECHZ A2 HESRBSRABTB Vo,
77, S ECOZFOWRTARCHROEGESLITichb TE o, BRBICIIFI IV HR
I, FRTEHEXEDLPRE, BLATmbRTwicw, LiZhofigtd, LbEbD
CIES A5, L L, BUAESLRESIL, BLAFELR) T, LichisT, 4V
Ve SAFEREORBICH I > T, BOWEKES YR\ BEHEL FT T 5 L



236 H# BH OH I

nH 5,
8. = 4

EULRUTCL, £, ZOMBEREDSH & DLTRFBEORL DI, H, FLAD
M) & THEEE) &8 LIE LEBlibh s, HEE AR Lo’ OB @ k0E S % ¢ TF
bLibOThsd, WLRMPOLE L EELem® OXKDOEFL0917g ThH5, LoTH
Bi% 0917 &7x %, IEHEICIE 0.917 glom® & B d D1 TH N E L, MR 720, Bk H
B LA, KCEABIESE, BERNS (b, Lo L, BER09 M T
b5 ELBOLVKED 5 RICTEV, &S AN, Bl h L BERHBIC S0 3, B TR
HISBLETLEER 052D L 1T &,

BESNIVER EBEIE S b T, HIRK LT L K OROBTRICH D, WKL
i, BORhOEROE G b TRb L bDTHD, ZORTh,DL ST, FEM OS5 X

& iy 0.3 I 0.35 / 0.4 ] 0.45 0.5 0.55 0.6

= B®oOx 67’ 62} 56' 51 46 40 35

D LREVWELETh, ZOERED 0% U ENERTHH, FAVEDT A 2= (Eis-
bahn, kD) (X, KTE- @BBEAOMBENR O Z L6 Luead, BARTIE, LE LIS
TAAAS—vEWS, L L, ZARCERNEEL S TL, LTLREFEESHITIIXPDI,
BAWERLEEOWE X HHE TH 2, NEROMhEAE LM VWFHrBcE LD
&, —EGEOERE VET, TOBHEEL o THEBTEHRIBEN L Lh b, BUWEDK
T, FARGDEL, FRT, BTERKEYD LD, HPTHACER L, s
THREYHAEST S, CodBETcEAYE-> TEE LT3,
BENIRECFRIBCEHEE I LIS D, L, REERTH-T, »2obE5T
HDHETBEBI, LEREHCLEDFLILDOHRE THEEISE I EDLLARL, UL
T LEDEOFN R ALEE G, BEr bR b THDL, FRTEVERERC LT,
TS LTBEARE TR CRE YRV, TRAHARICT S 2 evEx b huinn
7l
9. & B
AF—~THAREEZ, MLZOPIWEFEZEER WS, T, BOEX, Thbbil
Eax 5k, Buphsr —E0 N THECHAALKEOMAAWIELWTHALE, £2A
DE CHTHRALIT LT, OB TMAN I BN S, FhoXicbT, NxaiEhrts
PRBTRE L LTH LDy, RFMAGT 2 28R 50T, Wh b MBRITIEERN TS,
LI o THDOEE Evvs THL—E TV, THICLTYH, WEDERL HO T asto % f[
CEFTREE OB TE 21T TH 5, ThCSEOHRETIE, o180, ERBFEDI%E
FORTEBEPHER LIcBEHZFS 2L L,
HORPATAMETFOEHCH B, ¥, MR C A ZBEo itk {, HEOE A%



F U vy 2 THEEO B 237

P FICEFTas 34, BUli-st W BayAT
THLEIETHITCHET &, FWC BT
L, TOWWADEZ L, BLOVDOHEFEL, BLOHxFEL
B L - TRIBER A %) &, BlRSLA
REEDFED|BL KD B A, BTz KR
By, ERT, COERNAZOWE LTS, BEEL
lem® o xicA kg DNE VI B CELEN L, ok
2 lem? o 5kg THIULEEILS Th B,

SHHEC L BEE LGSO eIT, S 600 g/
cm? & 2X 108 gfem? LA 100 g/em? & D X 5 H s
bl HbH, hirFhFER, lem®icox 06, 2,
0kg DWE L K7 UTH B, LT, 06, 2, 10 O
LHAD LT I,

A RO TE R EHBC IR, RTREERT
LEAYEBEHTMER D, Licho T o OB S AE
DPFRBECH LILDTHoIo b2 B,

10. SoiEE, HEsAl

JIEOTE, MICON X 50, I e FlE2RITE, LEVTZOEGFTH S,
LaL, LENFEL v ThH, firvHEodoMuBoboi X vwhArunsd s, o
EZOREL, FiE, HBoLAS LEVHO s T VEREECLER - BB THE D,

BIZREWMD, ROBE, 1 vFwKTHTHIBEKEHERETHT, TOBEAXBETH
ShHE, KL ZADKERDLNS, MBROLN S BEELOH BT X L BRETRS 2
HTHDL, ThT, CRICE-T, BOBEX AT TED, 1oz, HEMDBE-
THELHL LTWTh, D2ERTHCLHLLBLAA, AF—DBoHELA Ly 7 TD
Wik b, 4 vFORIEL TV SO TT IS,

ROBEIZOMETH 5, LT, ZOWBENCEKE2T, Fio, BEO b Tkl
THEELHEZMET S - L2 WmEEHe w5,

EE5HE KT R

BEORR

chnbhé, BULENSE VI BTz T, M43 EDL U DRI e - o4
BAEEOHERY, HOF LA 5,

OI. Z%-E&ERKECETSSE
S0 IEAN434E 1 3 28~30 H, BT duHpEdbo %,
HE D P RO ERIF (55 0) FICE& 1075 m oD & e w5 lnd 2, £ ORNED
A —PL LTHPATC S, BETLEROT ChicAax-—HThs, 22T, 1281

E“E“



238 H OB OB I

7630 BET, ET v v AF —BEEP0 bR, ThEFM LT, AF—EiEH
BCHFERENEAREEO SO % HETH L L, — LT DAF - TAF ~ v —
DB HIcAHFOE &, FEEED oD EERCIED CF - TR OZ L Lo, £
DFER, XDILULDHLHLZTAF ~TIF LEDORTEL—RAS ~FOBDOH A, B
ELTENMCE LTSI Db,

1L BEH8EED0E

B BRAOHT 3 AR, 50 A2 B 100 AD HEFHAREN, BROEFCHE- cH%, D)
BT bt b D Th B, BAKSEOZEDOEIIHIm THote, FHROHFILRE
—13.7°C %R Lic, —MC, BIWATL, RE2DLHHEX ETLAEMI L, TOT,
WL 0T, bEOHRREOEF TR EIND, ZOBESBTIL, EEO¥S LT,
DOF DERFEM,D 40~50cm DE X FTnEEDB R Tz, UL, ZoOEDLRAEL,
R FEH LT 0386, WEL 246 DBRE T, HE O REWETE, TOTOHKRRED
FREOLHET, BEX0M4MACH D, WEL 1320 8 F TORLYRIECLEE Lic, M
TR B bi, BEIZOC T, Mo Tuhiehot, MEADHEOE L 10cm ¥ TOH,
TLbEhd) BEhD, FORMNTIE, L 2AEIA, BRNDVTVS, &R, HHEEL
KIEBTTETIVAH, BOEMNEFCHBER LS 2L b,

BREAHSEFC, e LEHC L > T8EIWE->ThH »7eh, BOXEMEL 10cm §#ih
TLlEot, ThT, A—HEos o, WERYR-REBCR>Z Ly on Ly, i,
REOHICY, BEDEAEET A I3 CE UL LV E L\ 1z, HEHE OS5 S
THHIHTHHH, LD &hb, BEOETIK I - THEEXHA LT T, BERAL L
TI VBRI R E0hn D
2. —lRAF—-ZOE

AF—F¥—OBBEHI b, 12 A THLLHL T, o TLED SRS THED 6
NicBTHs, Bk A T60cm, 5FTWE I AT 0em &, £ LTUEEDE R,
LhLAzy 7RI TBARVIGEE, BHEOFOREL —11°C Th -7,

FKELHED - 20cm £ TOH VB GLELE, TOTHEE THREBEOEHLHET
Hotc, WELTOFHWFENILEE - T30, £456: LTRBEEADEOETHA, &
L, EETHE, BENTSL LS LETZELAND T, I OfHIL, ATERBESHOE
HOEDWED 3~4fEcHhicd, HMEEEH > TV, RTITBOBORE L —3~—4C Th-
oo e, BRMECEE LTV, Z0Xdk, FH»rbMEE THLRLZFCTET
WBHBRESD, Auil, AV vy ZHELELZ L0 TIES B E WD, SdtiEET AR Y
AF —BFHEDBREADO LI L, TDOLSBBERTH-T, LD Lk, b, BEHILD
kAT A edhiE, BRECE LI VELR Ll L x b

CD—fEAF ~FOEE, BEA0~60cm T, FLLTEI>TULHTHo7, £LT, #
DK E Mo Jofodd, TEEPENCEE L O A H S &, Wl #E Ltk e BT -
12 SO EMND, AF—FBEBGOHL, HIDEL LW AR IO TRV EELZE



F U vy 2K E O R 239

B,

IV. RALCTE3BNWEOHREE
AN VR4S 2 1 18~24 1, BT JL¥EATIRE,

B OIS &, A by INEEEILAEWEERGEICRS PN EFNCTH S &
D, REWENT, BhcRICELS»DRL L, BIC» TA2 5, BHIROCRMTIET A
AN =B NGB, L:Tﬂ@k@&W§:&K¢50H—Dy*7»7%fﬁkb
NfcAF —FHC Tl ADFET, MRS -CRERRCL, COBES B Thr Lol
EThHDH, Fi, HMINCEREFEZE L GCHRABEVCERD S, BAEEESCRERES TR
W, BEICWE S »icl 2ALH A, BB LHEHEEL, BBV L A I TED,

:,0>J:f)fgﬂ%ﬁiéf/uﬁgﬂtfﬁo>i>0>ﬁ>%ﬁf<'tisvai, KEFV vy 7 OFRRE O RICT
vomﬁﬁz%héu%%vkvo%mf,%$TUyey7%&§mm%Ltﬁ%m%ék
FREERCET R - T, Wi RFURO FEBECESE, RIEE 2R CBL L,
i@\t =

MO T (2290 m) &, £ orhfg
B BRI (1600 m) & DR,
E X 100 m, 1 10~20 m OFF O
MHEBALEN D -7, A by 7L
BHh, Ay THREZT I ENT
kbokﬁmmﬁ%/¢bf%%ot
Lo AT & DT H - 1o TR
I E A EHIB T, dEo d o i
BOT L B T, 100 AR LTL
Wonsl kb rTwLBbni,

Ty, Hx50cm T, FELHEIC LIS E TR, MEmLES LTS, T
L PHHEL, FRFER053, 8 L5 kEic i Th D, FL I LB, HEILTE 10
f,ﬁm%?é&:%%%oto%Fbk&%WAhi—WCf HIELE B T,
B, TAMLOEDBE S TVAKOWENT L& - e BETH A, TOEDR
b, @TL&Bhéf&LﬁMm’ﬁﬁ%# o IBDEE, RETCKOBRHM TE VK
DI Tl - &k ch 5, BILEOR D, k%ﬁmﬁhﬁgwﬁkﬁib%b%kvot
75, RLE R O FEFICHRETH B, BILBOEEL, KREWEilvo Th, 0534
SEH DT, FOERO 40% LRI TH L, Lok - TREWV IRV, ZThic LT
L, REoNicl 3 cdfmie ik td b, 555, MRV EBRAS LD DR L, A
F—WECHTEOTH S,

2 B E E
WACZ OB B 100m 12 E EH - LFNCRAIEENR R LTuv e, RELE (A =y

6 FLWEWEN, ofmis



240 # OB OB A

FLbE, L, BEOBREVOF fehbid, HEETA=y 7T 2 ENTE
fr, BEX1T0em Ho»te, REiNOMEEI TEN LI VFTHEH, BEHEOT 20cm & =
ACTHBIIERN R LD HbRD, RO EOFTEL, BWEIFEH85LH D, #ED 050 &
K&, ChIRRLT BROT T, BELIBEDL, Thth26L 035 Liiksbbn, £,
ZOREETEVCOIRERETE LN KRNI 2, TARCEENH E D FHTIX/IVWDT, A%~
MBI ELEE L EEL DRI,

B LB S oSN b o e D sk, BEHOFOALERICK LT L
SORENGZ bR L RERT S, BRKCHETHEROMH AL O - T, TO L5 kS
HBOBEEVRETHELR ST LRE0E Uiz, TR LTh, FHTCHEOLAIE
(EHLREZLVE IS CEI LTEE L L ERRET 5, BEBIEB LM,
BEOEHBECRON TV, 2280, HEEKESREDOTED» il bhiivisy, TOHH%
SlEw iy, ATEREYTRT S LORES BT 2127 THD, Ik, BAZORES
MNE0em T Elhotcl ik, BERIVBELLAVARBRTHA I L, MOBRT A,

V. B&EHESCRERRERTFEROST

PFAEH WEA43EL A 228253 519 B EcHE, BT JbdBEFRU

EAKR Shie & OBEREOENEEHRECHE LT 50 ERCH > Tuitn Lk
Wz, BOETRFIUEFEL VI LRI TH D, THTFERM (TR ILORETH B4 Y
vy 7EERER L OKEEREFEMT, Ml EXEDH I L BERELT5/ME
Wi EREZ L Udte, Tl 0TEME, FIF, ZSAKRLEIATRCR LTRSS, Zh
T 2FLHTLEL Tl bioy,  FRMUNIER 1024m ©, ALRH O H.08H
B 13km D& ARH B,

BEXBED DI HCAHERHSH, L, EENROUEBLIELTHD, ThT
Im? FEOMBEOEY, AF—HA X CRET, EPKL T ¥ 8170 LT, 10E
M 20 A AR, WARBRRIZAEE Tk o, 1EEU B2 & Rk
D, EENLO LTI 2, BTk 702 b8 Lic, i 0~ kEUEEOWE 10 Ot
ENRBBRC L > TRBTHAETHE, TRTHETELLL Lhiy, TR AFILE
AELTHRLAEEL —fEThV, Bem Ll n b L BECHh i D RENEDLRD, Zhb
DENEHICE > TEDREOEECK 500Y, BMAEDS 2 #BHEFCERCE - Th
Lo THET LD ENRVCTHA S, BEARIbiL s 0% CHREBICITES % 22 - 12,
TRl L bbb Tl - e, REFZL LIRS 0T, T & THERSFERM s
LHTHAHH,

BETEMI AL TIB L2300 el LTy, FRE 30~35° Th A, HABEOE
ik, PLLAER T WBFIOH W TL RERELR L, TREUOZOBEKTH
B, LI L, Bukwvwok s, 80~100cm DEX & & -k ht,



AV ¥y s BRAROBH 241

1. EhicHOEE

BORMICH I m BOKE%L SEHT2L -1, B1OKETIE, LEEXYEAN, H20
KT 10~171 DK% T XA LIAL, B3ORME T 12kg O  F X bIAR,
CNERNICD, Kated, Ehienivb I LT,

1A22A0,2A60, 2A 4 ACETE»Z Tlle LI & xfileote, Th@ 2 FEh i,
Kostcsd, famten b b 3EPFOW Lic 2 &l b, BED D L ELICHELEE L2125
EEL2H6R, 2A 140, 3019 BRHTEALEAYBOCRE L,

HLIEECEBAREILE S 160em, RE —5°C, ®E03, WEL1IUTOILEWE] T
Boto. BALLEEIL 035~04, FEIL3~1010 o1, LT 2885 L icfTiobhick
BIORED & Xwik, BEL 045~06, BRI 20~45 K L AL TV 7o, b o s d IS
OERELLOWE T, NHCIBEE2LELLVITILH -7, HhidOFN, B X
DE> THRDDID, TOEEIAE LG, L, KrkdopRilgic, EELE
BLELCHMETR L, £ 2A2, H2MACHALSE, hEIAFEISLDEE L - T T,
FEDIC DD TR EAREHATLEE b, BEDR, o4& 05~0617 - 50T
Bb, L LKPIDCREE3K 7o, TA0b LBMKC - THANCEETh, FEnkd
WA Icd DEOBEIL 2~3 12T Fih o7, KPTdOBLTE, BENS 1LITOE - Toie,
BEIERISALZ LY LEILB T, T, LML, 20L& XL, EDORINITL -
TLEENcED, 17 AKROKEBEORED & LB 20 LA EiT/ » T, RidEnic
HOFRFIEENE L, BROBENS T Elah o, KicdboEHEOMEL 50~70 4
H o1,

PETARD L, BO@MEOict, BEhsH0F0%E, Banri, HAKDEOFH
B EI2 X - TWAWAREP S, BELRCCEETLZE BNy, BECTEIVWE
CES AT ED L HSITHALEL I v, SERANLIUERD D, 1272, HIIESES bN
BRELHTHHI L, BATHLA L LB /e EFBERSRBST bR
SEENTSED L, FEE, FXACHBAHED, SAFISLHARLE LEDEDT ANV A
* — R LRAREROTIL, WEC L > T &,

2. BIHDOEER

BETEREOLET, oL R TERIKLbNRAFTICL, & L 30em zEDEND
Lo T, Loy LEDKS, FHeRER LM R L, EnReOxF 50850
DR T ootz TR, REGIEMEEDO TFEBEX DL VWAEDLDTHD, Ll
kT hE, PTHEALLDTLES, SDEH VL, O TEXHIEMEESHE LT
sz kicd,

X 60cm, KX 180cm DOt 33, MUCEE L, 22 MEEED X T -0, 7
0@@9mn@ﬁ%,ﬁ@@ﬁﬁ@@%&%ﬁiﬁﬂ&%N,ﬂoﬁt%@f@%oBEGBK
Ma72C, 3819 R~ KS, ROMOBEHETE, Tm ORIkl ) FEH23cm oFE 310
FREF - T\ Tz, Z OMIEICHGE 3EIRGTWA, SEAEHOMNIE X D o b o i

—



(5
e
oo

#=OmM | A

Mo To D TR TH - e,
WA FThian, 1226
BT OB T E TV, S
HORERGERN B2 L0 E b TlL,

WO HERH A RO T I &

Vi BEBERFTEHOE
AN WERI434 2 A 22, 23 11,
WA de¥eE R

FVEy TERBREDAF ~ BT g 7 5 Iy vy s
e o e A , i % g
R FL, B0 2 LY rl”? T

$£1320m OFEEE (2123) HOWME T /b n 2, WMEROEHNAED LR T, ®
Pl AOFL Mz LI TnToy, ZTOBEFTE, B, 17 QL RETIHL L D uTatia,
%hfémm,tﬁ.H%mo%éﬁm%ﬁ&%Néﬁwmmmtn

TR LR & 2600 m, s PHRE L ek D, MR A BREEATE

WA 3 AT T A ds /e - 7o, AECEMAS F oL oL X, EOBER S
TOEMEF~E, FhFEn 174, 128, 82 cm TH - 7o, [UDTOVE X ILEFTIC L - TH BN
B, COEOEIL EWMA T A0 UhByicfows, R, RGO Tk
FLxm17dem LB - 7o, F 20 BAEMN 10m ik /e LTS R By - T - Rk, 80cm
UGBTI E » T s o,
%Hﬁﬁ@ﬁﬁm,Pﬁ§70cm<D%E%imw“%0»%< EHLLE D TH -7, HEH L
OFEEHHIEE L2 TELLLEN, L0 EOFHILDHOEFEI 0.6 iy, hlLE~
B E REEh) & TLEDE] ok Pi%&ﬂ’& EDRFTI D, Lﬁxb’z:‘éi??w)@
HRirEy, TROECI, BE, £2506~18DlaE-» T 525 oo/ s - 0.08
DELITPAEIZEN S T LE S, RESTL, ’F%ﬁmﬁi§03~180nﬁﬁb&rf%
Ly FOLPICHE240 L DENEN - T,

JEFEDOINOTIFEE DI DT it 2, TOEBEHEOTZILZOE AV IMRT E
B, BIETONRERUTOFERATT I 01, Wh XS DT - B A TL IehTs
MEE B, B UL LD IUE, MELO~AOEBRLITHTHAH S, Tl L
Th, CHEBECLHEELDIC/ROLTOOTHLN D, LEEFHO Lkl bice,

VII. Y21 iBEROEE
FED WAL EL 9N, B JuEE TR
Joa—a (luge) XKRBOKRTH L, BT, BO4EE 20kg DN, 18 48 cm DA
CHR XS, KTHEED LA X 1000m A5 2000 m # T o fREl Lici%o 7o a iR 80~



F UV vy rBKFAEOMRE 243

0 km THEET L, HEE OIS CILBINANBOLEL S LT 500, OIS E <
LTxhE &,

FLIRTT O oL ER A B FE 15 km Odta s, TEEMF O IUHRRICHE A o2~ > < bhte,
ML, KL T A2y T TMEDG, KeFWTHROELKTH LR ILL DT
H5, EHMRCE, oA bLOBRCF > TR 72T, ThiZE4 7 3y S TMEDTKEY
Dodtc, L, Kuxo CEBOKIELAETIL, 2em b 5em OEXOREBICT E/ L,
TN CBEMKE, BE 22055 CHEBTLETH S, Lo LKILERTE, 5001
DB 2 BEOFENL 0.75 Lot FIEFRF RN, hkitfkr bl th s, h
T, BIEKIEEEY, BETATHAHH, A LD LKAHERTIELONERRTHA S
N, ZOHETHAERERIES L LTL, RAOELT Th{RELDEFFckbx2s L5 T
KT HLERD B,

VIII. X4 — pBEKRDK

MWER WEM4SEL A 25~28H, 2HA2TH~3 A 20, BT AWEESAT, REFERBEHRR

1H25Amn 280 %C, HWEARERGKEREZAY — VERESHAT T, 72428
AnH3A2HECH AL — FAY — P EFRAESNBEFHFRAY — b2V 2 —-TO B o
nic, COBREXFIALT, HHEEFOBRAYBLLSD, WO TUL KL EAKLLO)ZH
BT 5HZ LIS,

WK OA Yy — PGB EBEESCKY &, HROEITHELE > Th-7Te, KD
BE2idfH7em ThH 2, BHROIMECHEHNELRE SD, 0 LKA CTHSEIE
RKATI Ay — b5 TH B, KOBE XL 10em THH, WATIEL, #HIFOKEIL —10°C
B —15°C T, BHTETHL —5C SCHLUVWIT L RLIh»le, ZHICHE~NS LEHFFRITES
V, A — MEEE, ZEVAHEVALRVCEIRELI LB E L I TOMICK Zobhe, £h
T 103 E S L RIRILT 7 Al 57,

ANF2 RS EbRICH-DT, ZDHE 1 BREECIIKOEBOBERR 2 kb, ko
BEOCHECES YR, £LT, A¥— FEEAOKORMEBEL LTE —2°C & —3°C
EOBHWENRICEVHIERCE L, KEXCRIDVFEDIEECHLD Y, 8B ERE
b leh, Lo LEVTFZ#T5 X 9 KBROMEC SV DRSS 5 2, KiTs L F

HEFORCHT AEN R - T3, Thdz, 0B 1 EMHEDKRL, AZOWE
ﬂnkib%ﬁéﬂ@#%bhﬁbo
1. kxBEoR=E

T, BELKD LS BHEOREY EFRCIEN S 2 ko0 Ly, BIEATA Y
WE TR Uiy e, AXEMEIZ L » TRBEE b, —F, EEITEHLE,LS,
BYx2 B LEE S, Lichi- T, EEHYMATh, THILE % - - HETHEORE T,
EELKRDBEL 0E -, ThTEEIL, RBLOIVHELFED, TICEETYEL, =
5 THEIEER L B AT L d, BEFIELCREYXTTHAS, £IAH, A



244 H H OH A

bro— MEOKTE, TORHELBYU T, Ay — MEOXKIL, HEOWNHELH T AT
FBREMCER T, AXEHLBERIL, KEEREE 205 THDL, HEXIE- TkOR
EEAELLM-Th, THhEAEOKDBEETH-C, Ay~ P REAFERCK Z/ebhbH
T lo DK ORETIL e b To,

UEozrnFfahiooT, EENCE, FEEHLZE2ARRCRVS L5 e BIR
At B I EC L, BREVGSTY, fB5cm, £X30cm D~N= ¥V RABT LTKD R
T, O LEOB»LE UTEORYKEBCX L otchs, J, By X {ESH
KDL ID, TAIFEEILo, LL, ZARKDIVWAEBTY, EEFOITHHIOXOR
ExXFshbEiis, 2RhT, TR, BERY AT HWEBH LT, MAOEE
I L, BRA 2 VCEBHOREIETELRTTH S, EiE, BROBOEE L
DE1C BWEELR L, chhb, DERBROLDKOBREN NS E LTYL, 1°Cix
ZxtnI ENbrh, BFBH L 01°C 7 02°CEL BT THA D,

LHFTEI Ihbhic Ay — PEFESORBCIKEXEH E T 5, GBI V0
T, EDXIRTLUTRE LIcKiRD, o & hiddibioy, oo d I h, PlaKko ke
Biohne TREREX 2D, ZZ0KELZM-> Thichb Ly, 1 AROBEDOHERKETH,
FOIHIT LT, COREXBRETDOKEL, LONSHETEI kKB ELLNS L,
KREBEOKEILIC B LC L0 Ly, VOB EThiwd, BROBKELD
FEMECITEHE LI,

iR, REKEELOLDDWEDL, 2RIELRRWINI W LTl s, BN Th,
FRICONICL S, BEEFORBEIXKRI Y ICUEREL ALV LLTHSE, Zhid,
ZERE BN > TKIIBAEX LT, EEFN B, DRI LA NI S 2 LI
B, EE, Ef2H lem M EOEIOXKER, FEFTCERYHT TLHTRSTE, Tk
AXEHRIDIKBNT 5 X O CEREAYBEIQ-TH-»>Th, @BEAE DbV, L
L, REREZEH,2EET CHEBEEI LSS, TETTO T UhkCE LT, £
nT, PNERBROS DI LTIC DREZENTS,

2. FJMEKIR, AHMKE

o Fe DIIKDERRE L, kOfehl, 5, 10cm OFEIDREL CH5H, kokhrolk
FERIZE W X AR EBE S 00 1o, REREOWE N, BEER 1 mm OMECR - ey -
AL —HRETRTRICHD, KOELR 5T hL8 Tl o, BEIT L - TKRE B
5, MR ThEETLRVA, Bl L ERE & RIKRE Lo &2 5°C Uk
Chie s, BEFLIMRERECZ2ESL, EHVEIOVWAWALELS,

FRW, A - FEBERBEHEOKRIL —2~—3CTHDH LV n et THIERBBO X —
IAZ T IKORARBETH S, HEEFT, BT 3L AkOBEICTOWTOHEY
A9 HMEXE L CEcBIE L, FRTFOFE-BFEEs, NE LLEEKRE YRS 4b
FTEDLRBRETH S, BHEEMENRER LAARKRLERKRTH S, Zhik, LT
Fo o RE L BB KRERE A2 TRl b0 TH D, FZRONLLHIK, ZORAR



F Uy 2 TOREAE O 245

KEL, b OBRTKR L DEED <,
3. kofshoia

KA R 5 &, o T HIOE s » 7oK e B
KX T D DIRE AR L L ATV DA, Kir ek
Hoh AT, T, KIS BT 7o 2 AR AR
ERTHE T D KDILZFDW S, AEI LG A
7—%%0*%,#t0@%x<Afmho@kmﬂ
Wr BN LTEE LA, WHITABREDH L O1LE
MTikicvs, lem» 2em v & 2 ATH 5, FEHIL
AXEBILTL, BicnwERNT ST DBRYE - T
LESBTHE, FBE, lem oFEXOXENEM
KB L D 1°C 5 2°C B & %0 o 1,

KITRERDE B L5 Tsh, ThT, 520X
STeNIFRY S B &, FRENLEG A e iXikas oK

v:-ti:") /C, A= l\ijb‘fj‘ﬁ‘ &¢< J%LZJO ZI:)“) gﬁs }kmfiﬁ\m‘?@,o “{”E’j’<7z§

ERAEDDDLVCORRRVKEICDEF > TP L ET LEIAHTL, ZoRER

s s o s ; N WaH B, el T

%o FEHNOCH LTS A, REO FOK I

0i&«><KO%NZKfﬁCM50:K#—1Wil~2mn® PECRCRM NIES X+l F 2R
Ul

OB GKD LAEL T IUE LB I Ll
B, fliis LR TIE, A AE RSO LB, I sl & LD,
KPR ATLES

KETEOLTERERAVAE LA, AHORET, NEFENEED S BT d fclbE
Zh o LIS, NEA ﬁﬁa<f%£Aw WPk X D550, WoDicn kE gD Th%
THLEIDH D

IX. £ & &

ElE, B A —SRADT L LT, Il BFe cx 2B EEN L > I v b
Lby, BELOS 2oz, MEL 10T, I8, JOFELHEL»HEC LT, SEED
HILEHBEZLRNETHASH, 1ot WL UD e TLREREENFEN L 2 AT
LOENL, AITMEHLZZTOLOREIHIT 5 OIREE S bbb, HECHET iﬁ
REFTH - Th, BHCEE LAHEEENENDL Y Lo ThHsH, BiEEORILL T, T0
EOEZHLDTIZL, EV BT LOM0ERTHAD

e EOWDOFIREY HESHD] Ehbh )P, SOCORE LBoEr, 4
A EELDRED LN, LI, AFx—HERETEMOERSE TR, FELAMT T
TeED, RBEASETEBZEO FESNETLHICEb - T, MEbDNTESL &, il
NOBEPET LA TLEIR 7o B E Hiov, HELDADOEERAPT i, 4o U




246 % B K| A

Wb AF —THESIVIFAKED LT, BEWL2F5X0BH 5 E 0,

WATEXBEDHC LTHBECHIRENEL S, B, BliEh s EBE#ET 52, HO@
ALTHEZES, ZOMATRE BV EELELLDTHL, XOHETE, HAHKL
A DEH CCHENM AN E» T D, TOMITERANTE B L5 ntkililxlEs &gl
F Ly,

A —Far— FREBEROXKOERHEEBEEIL —2°C & =3°C 2O ELML T D & O
R zt, THIVBEE EVCEACEICA (I BEERK IR b 5, BECEVHID
o TOELL I il R A TH 5,

KL, BHOFEX ZPECHCER L TIE Lic, XOREREOLRLT, WAHAH
RS OBBELIE Lic, TOKER, BEEFEREZEFLPARKERL LTRRLIOKRE, bhibh
OB feREIRE & OB 3~4°C, 0 EWEEIR6CCIILET A b nwaith, ARKE
DFBRO L\, BHET LY EROKRMNEEYZERSTH 5,

Al — VEEBOKCHEZOWIEE - T b, SOOI, KiLHELRIK LTE
H2 D 1~2cm DD LI ATRENADE S, TORMARSE DL, KFEhPLT ik
B, REAEN LT, BoHDKIEL &1 L5600, W2 e < BYERkOXEEE, B
EiF#EREOREL, b IA»2THH I,

ASEOFECHEE LTk, FiRAY vy 7FBR, SEEEAGRERSBGE, &
FEOF e BEHEE > T, BLBEBT L LEWTH S, REBRHODHET L,
vy JHBERLST HORER CEN bR,

Summary

The XI Olympic Winter Games are to be held at Sapporo in 1972. On request by
the Organizing Committee for the Sapporo Olympic Winter Games, the Institute of Low
Temperature Science commenced its study in 1968 on the physical properties of snow
and ice suitable for the games. In this report are outlined the results of our preliminary
studies from January through to March, 1968. The details will be given in papers written
by our researchers later.

Snow was investigated at various places, and whether the conditions were favourable
or not for the games was adjudged by the skiers who participated in the trial runs.
According to their opinion, the best snow was wind packed slab found on one of the
ridges at Mt. Asahidake (2290 m above sea level). This was 50 cm in thickness and ex-
tended over an area 20X100m. It was evenly packed from top to bottom with a con-
siderable hardness, adhering firmly to the frozen ground. The average density was 0.53
g/cm® and the average hardness was found to be 8kg/cm? by Kinosita’s hardness-meter.
The snow was composed of numerous hard snow layers (2~3 cm thick) and numerous
thin ice plates (2~3 mm thick) compacted together in layer formation.

The next best was found on paths leading to a skiing ground. In such places the
snow is packed down by the constant passage of skiers from the beginning of the skiing
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season. The snow was generally 40~60 cm thick and had a two-layered structure: the
upper layer of hard compact snow and a lower layer of hard granular snow. The hard-
ness was in excess of 4kg/cm? on an average. The ground was frozen and the connec-
tion between the snow and the ground was strong.

A ski meet happened to be held on a slope near the above test ground. The snow
was trampled down to a thickness of about one meter by one hundred high school stu-
dents for three days before the meet. The layers in the lower half of the snow remained
intact and the lowest layer was composed of depth hoars with many cavities in it. The
ground was unfrozen. Such snow conditions are highly unsuitable for the Olympic
Winter Games.

Depth hoars do not readily harden by trampling. It was an unwelcome finding to
know that the natural snow on all of the slopes selected for the Olympic games were
more or less converted to depth hoars.

The temperature of ice was measured during actual skating matches. The surface
temperatures in a range of —2 to —3°C were found to be the best for speed skating :
the participants obtained the best records at these temperatures and stated that the ice
was in a favourable condition. On both sides of the above optimums, the condition of
the ice became rapidly worse for increasing temperatures while becoming gradually worse
for decreasing temperatures.

The surface temperatures mentioned above was measured by a thermister with a small
shade for protection from sunshine. When the shade was removed, the temperature rose
by a little less than 1°C. Sponsors of the skating matches measured the surface tem-
perature with a mercury thermometer placed in large shadow behind a table. This tem-
perature was 3~4°C lower than that of the thermister with a small shade. The large
shadow may have cut off sunshine to such an extent that it brought about an undesirable
cooling of the ice itself.

As an additional test mercury thermometers were buried at various depths in the ice.
No difference was found in their temperature regardless of whether they were provided
with small shade or not. The thermometers buried at a few centimeter depth often
showed the highest temperature. This may be due to the absorption of sun heat by air
bubbles dispersed in the ice. This internal heating caused the ice to weaken below the
surface bringing about an aggravation in the ice condition which may result in the skates

breaking the surface.



