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HWrLT34dpu o REICEROTLEI L WD EHEHEDLDHLL TS,

BEFEMENECORREO MoK TIZ, SAWHONFHIEE, HE, BROIer
REECEIDTREBTHS D, i, MROEDE D bhD T 5 KO TR & ALFH
ik MEgCL o 5 TV ARBR L XN ZIVRFL T hE v—A~cZF, BU X5 7%
AT o T b AR & chlorinity 2 OBIFERTLEML m o X > ks, |3l
8, m 1z MgCL Ch 5. IR b REOREBO TN EOTHE, N THEE, WL
chlorinity # & ¥z & MgCl, & Clx 2z OBIREOIAH D 23 bris b foieo T T, MgCl
OF PRI < TIE B IC K & H D T L i B, R —RoBE: L mliE:
FENCTHHL T B ORBBRE,

WL, BOBWE X, HROEMNCEENRTWAWEN 7 oy vEHE L, ThieD
WCRIU & 5 i EEi% LT 0% L chlorinity & 0BEZRD THL b OTh S, HEEx
7oy vRiEORMEOREE 2 bR D, KROBEMAET T o VDA
VO EOREEED TN EPEMOTEL T & 5K g 3
Y b b ThB, =70V, B4 v = ; H
7§~ EfEL (B ILHER), 05mmKo =Yy A
PR TRREBIIL, U~ A -0 kTR , RN
el EFOFWESER, P V—A v HO & s /
oo F A VEREOR Ay v bu—di=" % 0 / :
W L. IR LEARBYEOBORWEEAH
=, Wk O~1 OoREChH DR, E 0%
THORPbA Y AT S =TV~ — 0wk
gl TFoREsE, RH.909% ¢ activate & 4 /
YT LT LED T B KM =T o v A
ThHEE R DA, W L% o Bk 1500 cc :
3ot (ﬁ%grgv&omfm@%VCizﬁf\'én) 5 /
s, Cobv—A-rEREMCARRE % ey

Chlorinity

“‘\‘ﬁs e
%%%%ﬁ\

, 7 /
320 0% cHILLTHDE, Py—-H—0OLkRK o1 1 10y

size of Nucleus (Moritima Agrosor)

e A Yyt OBEALEE Lo TLARME OB gom oo s ommE s
KGR DATHE LT EORL LS, TOIL chlorinity & ®BA%
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BIEIV~H~D 100 I0~150{H$ Hotke, ZORLPTHIEHERO K EF VW F o
chlorinity 0Tk &, » e TERFEHMET Vv~ ~0LoLHB 2T EIC L 5, »
{ T chlorinity Z 2 TR W R TFOHEORET LY HEOEBEXR Lo B 8K
b5, 2OBBRRETROBEL I PTH2RHEOEL > FRIERCI R, KLOHD
BEXIMEDO PV —H — B FCHERTEE LrRE Lo CTRTHO XD Rjldize s
DR EL DYV —H— 2 RELTnD, ZTOdHBEEENELELEREINLTEA,
CNRF~F—~DEL2EFDO—DOFRKICAEDTWE L0 Bbhs, LiL, HiEk=7a
SNDBER, AVATI—TAV Vot V—H—O) LR FXHERLLDOTELDIMD, |
Ve Ak —ERe SAORTAREINTWA, T, EHERRD, BFHEMSC X
IBEED, ZHRORNFOWTHRA—KETH I N TERDOTD 5, .

RIe 53 0 723 Plate I T of Plate I i ;R ki 554% @ chlorinity © R » B3 E O
DREIQOMEEPILT TR 3,

Plate I O Plate 11 o#
%E  chlorinity BBEOKS & %5  chlorinity HREOKE X
{1) o 10-2g 8u (7) 5 10-Bg 3.24 (B OTE)
(2) 4510-g 34 (E, B (9) 7.51078g 5 # 7o)
(5) 9.110 g 1u (11) 1.710-B¢g 2 u

éf,ﬁ%®ﬁ%&&vﬁﬁwx7ﬁf»@k#f%@k%ﬁ%ﬁ&é,ﬁwm%mf”
“CE#E chlorinity # {5 ¢ 2 © T & WK T © chlorinity 12X 5 LTHRE X WTHE 5 DD,
EDORHWRRO T EHFELAETFREREL RV, ThEETHRRTESHNOBBEORE X
& chlorinity 2 Ol E &L bbTEMR A RO B 2%, FHEOKREF X TWwx 1 BT, chlo-
rinity Tz 10-P g T OR TV T X0 ¥ ¥RV 2b0LT5. Thbh, HHEAR
CBRy 2L TOFETCERETE I bOETS, £ T35, BTHMETCHHoBEDOK
FAINI~00l pufi0 b0 EFCEMCES C X TITELESLDS, chebiHie, T0okdk
K& 2% L0 chlorinity MRAENZ LT CThH B, 2, 70 CHE, BEOKE
281 b ok chlorinity 138317 25x107 g, 05 4 A BT RIC B LT 7 v 28
3510 g, 0luZbrF35x10-"g t AEAC LN CE BT TH DL, BT/ VD
BARTESHOMBE L0 ¥ ¥ T HAETE L\,

O, TOXPIKUTCRBULLEREORERK (A LTl T7 oy v (B)okTFo
chlorinity ® 227 t W Ch 5, HWERNHREOKRF I & 02 METE XL, K@ik
HE LS bbb Uik, BEKES UTEA Uiz chlorinity o#s, FhFisgE TRRTES X
DA B2EHEIDOEBLLELOTHD, (A2 P VTR ETIVWR T T 713 1) KE
TOBEREIC L0 TB% % 2 5 KAEMEEH CEAMEENT 107/, o 5 bokErikiEike
HEINDL O, i, PS4 R0/ 7 7 2) Bif L BETRBRE L kr ok 0\ 5
HoftH e 2 bh3MED Lia—halo % 0% (Plate III © X 3 75) Tz 87, BE
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Br#izbnsd0Ths. COHH, HOKE I halo oA FEE RO TR, 1) Rk 2)
OHFTY —CADT WA —KVRETFRREEIEIL I N T b, co-%Hrde, HLT
e U CHEHICTI D TR LT 2B OB O ) b, WML L 35 KEMERBIR
chlorinity T\ 2 1f 1072~10-" g O fiBH O $ @ 23K H 5 % H o, Mo halo % oEAHIX
FREDIHAZIWI0P~10Pg 0 d OB ARG EDTWE T 2aibh b, TOHRELS
#H Uiz v 5 “hygroscopic nuclei” @ chlorinity OSSO X 5o TR 1078~
10-%g D r Bk bDoT Ltk 5, bivbits L 1o B B>« CET B
CTEHI LT & Ry, 0T H L Wright KRB & HHLE 2 OB bRkl
ML RBIE—HERZLWVWIORE D TEKREWE 2 Th %, §, BEET 2 SV
DNTOALT P AR B)ERINTW S, RENTERRE SIS HeorywCoMERR N
Twb, 2oOHH DERF2)0HITT ) —OFERecqlLinsoks Lu T o®HE
2D AT =) ~CBTIRNTNEZVWORA)OHEF LK TH O, ¥k, TOHEHKT
04 4 LUFRBCHAZXL 2T 501, bhbhOfH LA v 28 ~TRETD RKGIH
&%f%<¢ L, AUy P EBELERROWRTE V—H —DLFREIPHENTLEDLD
, FIREELZREL TH2C LB TERLORLDTH D, O THTFEED IV OR,
ﬁﬁ&m%<m0%£#¢é<kOk%®;%xbh%nABMD#B@%G&R&ﬁE17
ch@x&7fWOEGﬁ%EﬁéibémﬁTwéhéf&é50

BRI BEEOLEHER
L BREEOBRFHMEMEKRIC L DIFERIMT

BFHEMEOFERC L2 TRAoEBFEKIKc2F b0, RKceithvwio, iEofR
AR ERS D, HMWTETH 2 2B BE « © chlorinity $ AR5 c a3 TEe, Lirl,
B o FREREAT A T t WA RERER L Lo 3N Tw5, = oERER Ko
HEBWTRIBELRBEO—2TL 555, ik, BIREREHO—-2TLL D,

BTHEMSIC Lo TREEE2 s oBHRFEENREAYALNL L ok d, ¥TF
o b TR, BAMEOBFHEETEH & LKL T oRBOILINES & AT
Lo uETHZ & THOk, L L, COFERMEST IR OR, 0, RELER
BT 2B TROMEASCEREZ R D THBOSHER EaBbL 3R, BELTH»
DRWHOMBKEZHET 2 L3 H ok I 2 d c e bbrok, Thill, 0%k
CZ 22 BB~ D=2 o TERRUEAT AR IARGFRERS LV, £0—D
DFENRC T OXDBFEMBEN B L 5MEFTHTH Y, Lo—20REcO <L 47
A= V=~ 2 ML TR CEZRAEL TSI 5METHS. C o CRETETFHM
WHIC L B 2~3 DTSR L O, ¢ OFENEWE O MK ORFEIC ¥ OE© information
BEZD D EBRELTRLD,

BFEBETEL v o, BTEMECHREORPCTE LHIhicliBo R 2T 587
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Xy I Ty 7 LCERTERC L B AR D FECh s, ETHNOB~ALS 2T 585
2L THOBF A BESHEE Y Cv 27 L, BTHKELF0 % 2 EFEECYBLT
HBRTITETFE ~22bTh, BTFHRIKEER T 3EFRFCIOTEITIN, BHhoOoK
WO 2 wb)s7F A4y s ~BoBEREZETS, Bz THROoEREY 4
B ALY, BFROBEEY I ThEChbOMIITREO X 5ic, Bragg X 2dsinf=14
Mo, BP YN EOEMY L, HHO D L CE UREFEOLES 7y LT sind
=72L CH5 2 bnBmb dr=Li=const L 725, WHFBOFLICGEWELDEN LR O IR

DRAER 71, ¥y, Tgeeeee L, TRENOEREZ S 2 2HEMBE LT h T, d d do-
I dy =dw,=dys=-----Li=const 372 D 7z2, T hil, b » U DHEEEIENT
b\é%fé'“z'ﬂ%‘mﬁ%@k VTEFEREY 2 ), BROLREHEOTER LI OELXRS TEL, K
CF UK EOBTHER O THAL > 2 T2 B ROEFHOTEEL L ), ERNEROEOE
ZEEHLTC LI xS ER> 2 PHEOEHERO ~#HORFINESLND, citHeol
FROBEO KA HHE LT, BeHFHbR T 5E L DbEWOFITRERELEL—T 5
bORETHTOTSE 5,

Plate V~VII KB oW B { O EE»LREQL L DR LT S,

Plate V © (25) B ETHMSIORHC L bbhicc bR L 5 LT 5B OB E T
bbH, TTRZDNDHEBAKBEEEEMR CH 2 THEWEMEO deposit © e EE o
B CElbNTz massive HBWHERL TN OS S BBROERE A 2 b, TNEECKHER
BRACER 2 L0202 (26)Th %, HHRFCZONI—»7E ) OER\ massive Joidfh
RER2HEOTEROFEENL DLV LDTED, 20 L2 BEWEREBOPENREOTWS T &
Db, HEHEE D X Ko TE O massive R OBTCETEF L ~2%5T
T, LhL, COBALREREDODATWIREEOYWE O O X BEENETES
ST R ELEEOEFBIEbN AL OL, T TCRAETL LT hE D5 53
WK OB D A LER G2 L 2 Cahton @) Th b, 0%EE, Skt
SHEEOEGEREL. VWE, CORLCF.LIGEWELDLES LT, TORELHY,

W13 PlateV (27) 0FEHE

@7 No. (hk1) ErkE d HrkE d Nacél‘ﬁ)ﬁﬂs Il

1 (111) 334 3.25A 0.09
2 (200) 2.92 2.81 © 100
3 (220) 2.05 1.99 0.73
4 311) 2.01 - 1.626 0.21
5 (222) 1.74 1.407 0.08
6 (400) 1.64 1.258 0.02
7 (331) 1.41 1.149 0.13
8 (420) 1.29 0.995 0.05
9 (422)

1.15 0.938 0.09
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Fn QENEAE S 2 TR d ¥RE LTS 2B 1 EO X DL, ~
FUE1FTHhH2T e NaClicxd 35 X AREMIC X 2 0 AR L TH 5 & R X
{=H LT BT eiibhd, 2Tz O NaCl 255 &+ 5l CTh 5 L RE LT
IWThsHD, LEBHEBEE TRl AN T FBOMAREL I i Tch s b2
Hi s b0Th 5, " :
Plate V. (28)-(29)(30) ¥l 2 M S R 1 W Th 5, 2O BNBHOKDO FEHTH
B, CRCKEAREES S, EHEBC S eh OTHR Q) Thb, T OMKREELE6 0

X5 i bFIE A dendrite infEFRE R LT IR WAL, TR S 5 Za% Plate V (30)

bOLFEOBTHENFHIXBON DL KRN, ZOTFEMLRDE . DHERE
HEE o ZRlE % NaCl o b b & KE—8T 5, ToOfER m7EE No. HHME d
H2RCHBF BT 5, Ly 2
. 2 (200) 2.83
Z @ng/]/fl\, 1%’6*)]@ (111) mjﬁ) ) @i@.fﬁlﬁiﬁ i:;g < T back ground 3 (220) 2.00
DI DI INTWER, c B 1E o NaCl o I, o b ion 4 (311) 157
5 (222) 9

ZI>CBEIFEHOEFROMERB2HEEO LML~ £§1/10
THEBCH LB TEH B, 2, 3, 4FHDO dOfiliz L —HLTWw5D, L LS B Loms
oD LinwoT NaCl YHET 5013 % PO S22 0T 5,

Plate VI. QL) iERAKEWREREO 14T, B)WREUKLBETRHECHEY L)
D, X OEFEFHEELRT. COKOEA dOPEEL, NIk {HTnws dofirs
ZAHPEAEZ XS HEPDLINLTHRD L, H3RCRT L5, KHSO; b bhsd, [
CRICH P e EEME 2 < TH 5 & g X <
—H LBz ehbhrd, HL, i@

#335% Plate VI(33) OEAE

R FE d KHSO; )
No. 0™ i d I, MEx (B2 oBEB AT Th.L 0B E
1 504 A 51 A 0.03 (REITRT) WHEL BHERNTW LT O FNT
2o e 19 027 %, TR0 B\ massive TR IR &
3 3.72 3.78 0.07 et s e 1as . N
W DB ERHEREY D 5 LR TER
4 3.10 3.10 0.13
N . . - -4 SR B pA{QASHE e
5 3.07 3.00 o0 P, Uinl, T OO &R O R RHE
6 2.865 | o289 100 EHTRLMLETHO D20 R massive g H#
7 2.52 2.50 017 HrbhbThobD, R, BTMFORKE <
3 2.35 2.52 017 oigh b KHSO, 3#iidve & LT, ¥4l
o 22 2.2 02 oHOC —WETEFRVbI T 5,
10 2.06 2.07 0.33

Plate VI. (34) BHAEORF IV 2
b0l d LELEHBEOACHMUIN I RE IO 0T, MEMLREREEKO —-ETh
B, GO LOBHEBFHTLOTE6) X, RHNOWTOENTEHTHS, DL b massive
k%%ﬁ%ﬁmﬁﬁmﬁzﬁﬁt@ﬁ%%%ztﬁwﬂcu FledhbdbTidWwhFo “L
A OMF I T F L VEO LN E £ L XA O 0T diffused pattern Ui X feaaot,
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(36) DEHEH» B WE INALTHEL &, chic & 4% Plate VI (36) 0%
L flie NaSO, ofi e 2 ARCLr DT 5. T gy i NasSO,
OHEL, BBECHRORESTHRYEDO D L No. & T d I,
Z b5 WE OHHEBEHRFREDRTVIRWO L a5 A 466 A 040
¢, #EE LT, —#c NaSO #BA LT 2 3.88 3.84 0.13
et B L bt e e e 3 3.15 3.18 0.33
BB THI LW T 2R Wi bh T 4 208 5,08 027
Th 2. 5 2.78 278 1
Plate VII. (37) it vitreous 7oiR8EIC & %7K 6 ? 2.64 0.40
7 1.90 1.87 0.53

BB CH 5, g0 b ok, $Tic, Plate
IVAY) TR Lk, Tk AMEBEREEFRECLNE —RoBil LTHSHREY R X &
Wi, BT o THTHHEREE O diffused pattern LR X A, #E 3 1uE, vitreous
R ThB, Lirl, CTRIOKRAREZREREIY, HEHILTxs e, FHAGYO LI LR
L, vitreous THORNERERLHTRCHEBALLTEDbNELDTH S, O X5 KRR
ok L EHRCETFENERE 2 2000 @) Th 5, HF (% diffused pattern I E 72D T
BEgERCI557228y bbb bbhTwd, OO+ FheiFafiRzicrol,
(40) Fvf (4112 Plate VI o (31), (33) 2 i UAIHT (R % 37 2 5 HC % ¢, —#ic KHSO,
HELLOTCTHS, BREOITHOEDS, MEWEHEORT 22w B 2 L{Ttna
Z Eavbhbr B,

PLEo @A, Plate IR Uk X 570 B&H, Xk Plate VI (46) © & 5 7a#BenRt:
oW T ABFEN 24302 Thi, LBL, FRBILEGE ALY sharp BN BELYS 2k
ot O TEFHEN 2 b T O BRI OV THER MR Y 5 % 2 LI TEFah ok, KEMEE
BRIV TR FloEFEER L bivie, 205 bbb ROEY Th 5,

1. B NaCl 2 8L L HET21Z 0 6 #l
2. KHSO; #2830 24
3. NaSO; 284D 341
4. BOIEHFBIBIBEOBDronh, BT HEV AL 2B BEES L 0,

TTIHSNTWARALE o X-HENck 288 ki L cEEodik s -
FikEEE Lo THEET 2oy, i &b sharp /@i Bt 5~10 AR S 5 5%
Ehib b, v S O REEREHCOWTHR2EHRER Y Lo#@E Y C, T
F & RGN D, sharp RENBAE B R B o DI, FNPAEYTEI K
deposit LT % T EAAMLET, “La” OXHHERHIC) T o, Hi massive E
Zx b ORFCARIET, BMEO S b TENLE I 2 b 2~ Hr i RIHTE 2 BE R
W, Efr, BGEHOLAMARU IS A CRE LTV A SACREN BRI ER O CET
KRBT I X B LR 5, HL, TORLEO S, MEE -l O EEYHE
BRCIE DT B X 5 ey, BTEFERAE VAR EB I HTWE L 5 Ch 52,
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II. BHESOEBIERSH

BFHEMSC X O TR Y KEMDE L IFREEYHE ey 5 23T, BTN
B X2 Th HEE, MEOLERRCH 7 2 58 E#e. LrL, cnThELTHRE
OTRERV, BEN TS HHEE, SR 1 L ECEEKELFA I LRSI 2T5 2w
AEYTH D, BEOERHEYORBAIRIATER LT % micron— X% submicron size
DK F X0 b OEREBLEIN T A ML FR#Ee Lok, Clozier, Seely'™ 12, EiEHEO/L
FHH R AN YT F VECKRPTORTF2ITE 2, {LERIGI X2 T4 Uk deposit #4i
MMM CHE L TR TOMBEEE®2TD C 22l e, RAE LS LTH U deposit
RLLOHTICHELRBERYELTY I F VB 2WITHNCHE 2 D halo 243,  © halo ok
FERLLOKMTOL DA A YORBCHHT 2, oK% “halodr” 2w ), Z OH
FoEt, BESWEEBCTRC T 5, % halo 3Eic ko TR FICBEE LT 531
Yy, BREAME, BB, T v E=U o, HoMo@ESRERETFECAIHMM LI, LrL, TOF
FERIEFEIKEC Lo halo OBEEXE S O Th 55 b MRS D e & WIEK X 54
BaZT, 1~2x T oMFEHREHEL W 2iwits, J Lodge, B. Tufts ® &% & 0 )ik
REI, BFHEMEL 20 Thalo o EREZH Y, HWLWHEE FOMFETIT 2GR
drerEA, WFHMEOHE, ¥I7F VBERIRFHRE LTHEXR WO CHNREAELRE
Fant, Tihobb, CUck UTaERIKE, MHEHCE L TEAY 7 4 LK ok
RKBEERN TN TR SNz, 2 b OREEW X2 TE U BA KIS ERY 8T HRE
THET20THo., Lo L, BEDOLIHERLINDOHEE "HA” OBMCHD, Wi
K OFFERR A el by, '

¥k, J. Lodge, B. Tafts % (130371, #IER| & » micromanipulator % {# F U TkE
ERCHEYEZEEAZ S, BETHEMBAT CINONHKEBECH LED X S RAERIEEXET S
PERESTEFE, TTTEREINDD 2, 3OMEERE L THT ), )

Plate VII © (42) 3 AKAEROEHC Lo TH AR T, EoBTHEMCIOoTLEELR
SICHBITRRIC TR WHTH B, TEh Dl L CHRBERD L 2 b2 PHE T %,

LHOBWBREHEE (Y v—H—) ofOfBTLS, Ot V—H—-2ETHEKES
LEHH LT B ow s, £ LTV Y X OF & 7nh 5 micromanipulator %
2hoT10% OWBERO Licinik 5. Wik, OB, BtoboRFEHME TEasT L
BFTERL, LBL, bRbhik, bV —HF —OEHEICC OBE A T e B oS Lk R
DEENEDTHBOTLTREHBICLC, TOFRBHEL i Bbn s giicHi e
BIEHUKRE SOMEBOBE LT TR XV, T OfEO T %% E 2% micromanipulator
Th%, WMEOBHARBLHLISWEH T 2A0BEEILIERBC I OTHEINS, HBO
WELTTHRIEXRTHOER N B PR 1 Thik opt Plate VIIIO 43) T %
%, 2ODEHEKRINTEZS &, PR OABRESEMRL TS, B E» T icd L Ok
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OEEO v FF vEO hick—HcREB RS AEEOMHYNIENOTWD, T DITHY
m,ﬁ@@ﬁhmPiOTPV*ﬁ—@%OQﬁmbﬂtkbmbV~ﬁ~%@_fb5%§
(E85) © —HWHAMEB I &\ TEEICES O b O Th b, MMRERLEAMR LR, BEHR
L0k ThHS, Plate VI © (44) R b K 2 G isvwBo—EThoT, Hh&
Bl TOABEMIEOBRICE bR EOHFK 5 T halo © L&At deposit LTW3, ZhIC
100% OB EPER S OO 45)Th 5, BIRCH b ATW S B TR REEC 4 < B
RIS 34 halo 3R @ deposit 1L5E 4 iE%k LC L% 2%, < © halo ik D deposite r%
KEXDEHC L OTCELBEMEZI R 0cb O Th b, KEICILME L S LicE»n—
T L TWwWAb,

Plate VIII (46) 1 8B gy 7 Kic 2 i WBABERS CTh 5, B4 7 ~ K VHFRERST TH 5
5, THHEBEAERZE-OoRER AT THD, ORI RAWBCRBEHINLNWTE 2
DEETHHN, O —PRAPRIBC LT 52WENEENTUnic &2 2 TEOEF T 3 E
LIS L, 2T WEBERC LAH LT3,

uxm,immma@&mwﬁ&@ﬁMKﬂﬁo BEFEATDOTH B, WKL b}
HRHEAMBICIY O XD RRIEERTOTHAD

F%meM&mﬁﬂ%ﬁﬁ%%ﬁ%&fﬁﬁ&k&&hé%@f&égcmm%@ﬁ%
it o Plate IX © (49) Th 5, MPHRIGEE A XA CRENC 21, B3 3 <R
D& LIITENIC D kO deposit OBERRTHELFHO DT3B, bhbitik I &FicKE
MERHRECH L CHRWETEMN 125 & FOFEE I contamination & ko TKIC & #o W i
NTE, bbb vyl ) A b oRETHLbbc 2B LE, COBTREIC
IThThoT, ORI IBECAEFIATZC LT TwE0K, = OWILTILHET
B2 AEBEINTWR,

Plate IX (50) % vitreous /iRREIC 5 5 £ 5 2 BB KEMEHE K CH 5. © O DR
MR ERIe-oRNER G s, FIED halo DEBEICE AR WI~K YT 59 7RO
FEI20Z LThLRBECHBIC LT T LEDR, BEEICEUSERINIEL D F05
BOTW 5,

Plate IX (52) i EFCORK L RO THEYE 2 2 DN HIEREMMTSH 5, c hiCH
Bw 2 TG S R 0 AR O (53) TH 0T, B MU &, G L B R E
T RO TREHILIERD TS, 20 Ad ) Y ROMEYWHE LA DN S b O CRiEE
LY ZORBHTY FINTWEOMbo 5,

III. BFEHFEH S K BBORERZOBR

CNEFCRAEEMOTEREBE L LTCELONTERLOR, HEL, HARELEAL
BT B R R RO B L Th B, MO X 3 I ERayHA 2 A U CEFHNE R
WU TE gy, REOEThH L0 BEM, B, HEBo3oraL TRt &
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B E X B

HcE U TSR LickbiRo e 8 Y T 5,

residue

Size  of nucleus

¥ # % [ Plate I, IT, V, oo 1

B

H
Mo W N - B oW

1.

KERDEMEIT L D TIERZEA S 3 D. BE, BEEOLY»A U TEANEECHEMN IS
R k¥ D orientation 2 & 3 4 D,

BFHEREY NaCl i EERE2EA S L O,

ROCEERE L 12K O RH e % decay HHERD, 75~T70% BUFT—EIL2 % 4 D,
# [B Plate III KoF VII 0 (42), VIII & (43~47)]

KEK OB IO TREEALZ LV D

ABW—~RLTH— KT Iy 2 E13 82— VIRTAHALS D,

MR EAEBhLINZN LD, '

¥ [# Plate IX (52)]

KEROBE TR 2ZEATHENESG, BEEHDI I RT3 E0REE2RT O,
MBI BhIhd 30,

HEoz eAbxZBE LT, G 25 MO OBMNMRETHL TR 20X H 10K
B I T 5, '

10 [XC, McRERELYEATW RS LOBR OB, Mk roBi o RRARE
DREIN L TELLLTELS, AE—RBCBBLIE2TWT BOKRKEFZL, $LOHEHOK
X oM d—HnBERA A TWE S b s, 20X ) B ER, TCE 4 OB
REBCHLARIN T AL, TR IR LMo BR ok XBB o KN X 50Tkl

M
» .
| I— Sea Sait
0....4......Coml:::‘ﬁ:n
Product
¢ a o 0 ) %.....50i Moversal
5 .
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TR CHAE & TRl U7 BE R —Life time— BT 5 e 2Bk LT 5, 10
T, MOREIN1pu Do ZCHBBERANTZ S, —RALT, WEKOIT o) ~CA
N KBEERER 1a D o ong {, BRMcBETsborlalTobond vy
BN, ATk, H¥Eoikoic, H. L Wright ¥ H. Kéhler O#Hl Lzt O K& S & R
TR L,

B, B0 HoORELHEBLEA N 7T 2nr 2 BE L O Th 5, FHEKE
Wi, FIE O3 BMIC Lic, c o eatilin, bbbt 1956 4 ¥ Cicii& L
OB 2B5ic o nTob0ThHs, cibOKIE oW TR, REROERKC X 5HEEH,
CATRREE LV~ I L HFENBEOLERE, BEBRE, VY ~A Y THoMoOTHE
M DL HEBINAETHMBE O 5 H B O BBUL &3 1021 Buc# Lic, 255 o OW
RAROHED Th 5,

B OB 2558
L # B B 1308 KBERORESE TEZ2EL TV
[BTMH o = K2 T 5y s Rk 5 — WRMF L EZOEDYIC halo KDL B E S D3 D,
VA3 08 oo Lan i — 2T 5w 2 R 5 — WROKTF, BRI &0,
2. 0 W % 107 KEROEETE2EALS D)
(30 4f <o FEEBC IO TUARERER I TFIERERE2FTHLII O,
ism ------ RFEY TH%ET NaCl @ pattern Oz b O,
714 -eeeee WEED 3 D,
3.+ B K 18 1A

SO IEFEOLLTE, s nNLOFHERERLREZVOBHEIZLATHWS, LAL
MBI, PACIhEELRAFOHEBCIOTHRD T S ET,

BIUIE HfEzOEBEE LTOBEEI7AVARY
FEM LR (inactive nuclei) ORFR

. =7AaJII[CETD C. Junge OFFEDMHSR

KRABFER D10 M g T O FTEL DR T 3 & W3 YIS o LT,
Simpson O ZHISK KRS 5., LOWHEO—2, d LED L D k& X OWE T K
o disintegration K 10T bR TWw5235L, L:OWABOASFIE L3 EREL
Tor&EIChRiThEEbLRVWT 2R b, %@iBKW%%@E#?“%%§éC%EKI
ANE ~REFRNTO 2DIEFICREL D00, HABICTRLTO X5 nEiEroL v
Wiwi b ok, HoB, HAESKETS 2 & Lu 3T UT oM L% #wm
HINDEWIEBNHINAD, FXREFEINIC W2 TWERN, ¥, WHAKOERBITEL
SHHEMH T ORAF ORI RECTEINRL L, o, KEmilfARBERE T CERER
FTHLEFMAMOLCIu L TOWEMEF 2oL 52 TA0ARLERAINTHEY, 0L
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S tEEZrAeny, BEOreH, 1pUToWERFRRAFCHFLELERW XD
b, B, cOXiz T EMTH LD EEERSC Junge'™ ic Lo (fFlsbhvi,
Junge i¥, REAHOLT7 u s VHFEEHERIAT ~F A4y RI 8 —2HLT 2hiRE
FEIOTHHHERL, FOHLACDWTMEFTZTRDEOTH S, Junge DAV RT ¥
~1Z, 200 Yy FABEINCEBATHWT, H1oxYy trM085mm, FE2DAT v ¢t
1 0.2mm, EXAnd limmehok, RaDOR Yy P4 ) LARIEFHERORES
mHI AP NG, BREEL Ay PALRAEN, 22y B0 UMCHHE
na, MEoRMES 400cc/sec it T 5 L EENIO P Lok W TREL ATy ¢, B
HRIOLLITONIWHIIE2 2 )y Pt I s, o hboiEis BRAKT e L
TACE G 2T Chte, TOMRRE, EERIO2LTONKNTREGEED LTV ~T R
LAXRET v E= T AL TETHT NaCl BE ENRTninhokehl, BEHENRI64D LD
KEFr#Ediborik, HEY vx2=7 0 NaCl BERECRH IO T2, ©
DX ) mAERR AR ARC D TLBEERFCOWTEESHLU TH 2. CO D
Junge 1%, JiEpAARETIKE B EFLNTRAFCHEH B IO {EERFoR E S, EHERN
IF 16 4 L EORE WL ORTICIREINSEAH D 2w H #x i L, _

bivbiis, BIROAKRWT, KEMEMBEOREBEOREIX1I~2uDr by
oW, MED La2 bR TR 05~1p0r o i 2 TER L D TH
BV EER L, TO00 YNV~ ETFHMEC Plate I~11I, 148 Plate 111 1o oR
T =R UTELECRBHEZET SO Th 2k, ik, EFNHOFET, bitbh
T O XD IR ISR TR B LR L, CORBERYRELNLLOT
OTRTOMPIECHERE FTHEL L ZBHRL Thiny, R bl L oTERX R
SO S KBEEMETFEL) 205 Th b, 2 Thhvbhs, Junge ©3F 2 & —itk
RTse7hE btbAThETETHMETEHI LTy 2 AKABHREZKO Db EORE
BECHHEBKLABRLI DLEBE LRI LE D,

FI2HEC, A BEATRD) W, S EThRbIAEH L T ko 107 6 0 K EE: RS
ORFREO RS X+ 54 MM, #igo chlorinity ©® 27 — v & i 9 Nic§Ccicds
P OoThHS, WTHEOFABREERVOKOFEE LARCARLALEE IR LLLOE
BOBEERLDTHHDT, CORBLDRICKDO LI b OERTH T, Tihbb, &K
bR NaCl © 4 oty 7oz ik o (100) o f5 i, ¥l FFEOMEEZRLTW5d
D, RPIJWERCTH2Th, KREROEE L HERTLO L iR TH Lzb 0, BT
BPTRAFEE I NaCl © pattern %5 2 b D EREOED 20 5 b d 36 MO F 2%
KL, T2 REIFICLTEEFARLONE L2HoE B (H4%iToTRT) Th o,
FHROW A RIED © T1EC, HEMEI 2 CLRBETIH LAV KRERD R T batiny
2, RCBETHMEE L ORBEEM TLE, LORFIRI~IuobornLwn, LrL, 20O
REIR IV - —OREETHORBEORE I THOKRE STRRV, 0 XD AHNE
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14 2 Water soluble nucléi in sea fog
12b
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H
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] .
§4 Dia. of nuc/eus residve ——=
3 2
5
: 5 2
, Chlorinity ¢
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$ 60
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$s0
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€9
S — ]
100 \\a b —c ————d
% - 1 3 % 5 &
Eguilibrivm diamerer for RH- Change

EI2E BEHOBBEOKR:ILZINES NI ARERTRTIBHEOKRS X

DRAFFICBEL TV B LEFRERLBVLOREILERD TWETEHS 55 T itk
KOOI >ELTREZC 23 TE 5, Hilaw, BTHMEORAE CHEROASINILOK
B b0k 235, 0K 2%, chlorinity D27 — B4 2% & 25x10-H g ¢
5, THIDERIET, =216, salinity/chlorinity =1.8 D#iEiRCh ok 235 2 0 ERRX
HO043picind, TOM TR, 200 RH. 7340%—70% ¥ CLRALTHIB LAY A3 3K
7wt RH. 23 73% win % & B¢ activate S ML U € E %23 0.75 2 © droplet .7z
5, B RH B2 TP L Z0EBRETETASIRIVEIZHO Todig@ o X 5 i
HRELEYDEDLD, R, HMEER2Zx0b DX, chlorinity @ 27 —4¢210-%g T
200, MEOHBHAE L TN It oEZER08 ks, codbod RH 2173% C
activate SHVEHAL LT, HoBI RH oMK e Kic 2o R E MR (0) okl X5 T
55, EEER3IL 4o oG EBC LTR UKo ), @) c RH i+ % 5B
BERINTWB*, 2T 5T Junge 1z, WHEATFREZRL6L4HM oReRbOKCE S 2

* COREHBEIE, KEZD ORCL>THELU, HbHd 2 HMNEE H TV D 5 HEEE D%
Br e nbERAELIIEXDER r L OHI

LN{O.SZP,;-HJ—H) }‘/3
7o 1-H

THALNDS, LT o ZEEEROERETH S,
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AT, Junge Bx T w S MK FEGIRLE L EORTO RH. 3k L 280% < b 1 Ch o
fedr b, F U2 B RH.80% THES 1.6 4 OMiczo TV 5 HE0 b 2 0iE 0 & & 8
ZYCI LB L0834 Th o, UL, bRbILOETFHMES CHORRETWLIE 24 Ok
ST B, Junge OREICIED & TAVEBE T BB CHM S N B2 2 2 BT O/ &
BRSO AR F RS G IR Th v e BX BT SR bR v, DF, © O 24
S R RO MR 2 b Vo T, % 5mmpk%®1ﬁ< IRV NHE B LB BN
Thod. LorLiedib, Junge MBS 2B FIH L D 2 Oz, bbb c nE o
TOTEREHKD MO HEC R CBEZC R THA D,
vk, CJunge IZISFAIUA Y 27 5 — % HIE LT, bhbhiic RETHERD
Balzosd T 2T %m(%%“%% ﬂ#@i/n/wv%%ﬁ%u,%@
BT HMESABIAE @ L0, © b o MR AR O EXETHMEO ML TE o £ 5
K&Bbh%#%%b#m%&kLkﬂ%f&%oEk,ﬁ@m,ﬁu4yﬂﬁﬂ~wi01
MPmPOTND L ¥, Bk “%ww e EROIRPCHHIC R D I TIRATH R

i

WEPERZ (inactive nuclel) %3 % £ O ETFMMBMBE L T ok, iU, SR ICHKE LEA
&a,&EbwkwotMa@m ED LD IR D B o hi0 Tis < T LG O TR R

BRSO EECHL D L b Th B,

. 4 x05—0iEE

S, TR

REPFCEHEIE LT B RE XN 1 0% % BT Ok 711

BISE WA vy s
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B, TROEREFELCHRET S DN FEEARK TR L BEE THIBR I e ¥ o0 ki)
NELELRY., TRBAYRT I —ThD, BIBHRFEHENAF LIRS v 75 -0
SMRETR T, AN2ZBIA Yy &L oMM, PRERERGIT w0 R YT T, FE 100
cc DEHER 2 AN HCERAT bR TV T, ~AY FVHICL Y EFCH»ING, CA Y
REAONE? DT LOTTE HEFERIC “Ikd” X FCHk»r N 5, LOBAER R A
DAYy PEEOTK 2B cc FEAENS, Bk EA T YETy 7 K2HLTRERL S
LORNEREIN, BOsHang, ~Y I VvHO—HcR7 Iy - BEC ), &Lk
EEEHEC AL IO LNRTHWT, X YOFFcET M ETNCAES R, <
NI OCA Y n—JCET e —FICR I IEHET AT 23T 5,

Noucle, Impac+er

N T e Shr Temx05
i St m
-€m§\\\§\\7 _-— ch/ S/If 9mmx 025 nm

T %7 2 7]

/
/% I =t
0 T

] G
Jom = C.
_fﬁSu/oror P O o[, 2
' Amp F=0scillograph

o

BUE 450 5Ol

55 14 vk, #Hids (Nuclei<impacter) A Qi x RS, A, Ay 3XR4BEINCER S
F1AYY L, B2RYy b el T 2N TES, EI Ay LS, @il 05mm, &
TTmm, #2x Yy b S R0 mm EIImmB2ALFLNR T 5B, S, S 0K
kA L 05 mm ORI E B v TS IC Sk # 7 208 Gy, Gy ST BT B, %
ROl 2 CH Y TRERENE, 270y VT EAY Y | S, Se 2B2C, Gy G
DTS 200 bhb, H22Yy VOTOHE B oEM e 1mm off#EzswT, 5%
WERSHR P WBRBICHE LT D20 bR TWw AN, e A vEFERW B d
+5 BoRPOENETZHET 5200 b0Ths, P ORI H, H. 28U B
Do Tws, PrBriBREEREZERL T30 CBOREOENNT B & Prin
CABAEER SIS, COBRABOZAMMRELCHIIN Ay v JICEREI N
B, Avyvur 77 FERCELRTRLALA VOB EIZHUET I 200BH
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t‘?w,m""!
W L R T

WIE 1050 5—PHNBOEIBETFTECR Y
DORBIEBEZRTA Vv YT A

AR AR R s ]

C, C B#EEI(NTwS, T Ay va s FLARREALL Y&FIIR W i B © impacter
HREOREHIETERHCE A YOB MINTHEIND,

BISEE, XOAvvuTrIsvRd, AvivesIiak, H1XYv b, #2229y
P REIC S I e RRBICET 5 B ONBOLEIRETOBEERT, Avvaria
O—HLOFFER AL VOF & &R+ 2%, start 8K A P Y OFHAD, finish 51k X &
THHR WA RY. ~HTFodosamMoRRclMEN 1108 Tch %, 0T, ¢
A VR0 TR 2 b, TNCHET B2 Ry t WHOIESTRT O
BTN PICILPTRINTWS, Thbb, X YAFikrhihse 5 L RAMCHED
EHETOHDE AL Y RNRBEO ED X CEELRMCRABCEL, TOREEEDLM
KRP LT, Thbb, E2T YRR ThLR2I0HBE N TEIRTRFCLOR
CThb, L2 T1EOF S LoT234cc 0 REAWSNOBHE TR Yy P 2EHEL
L kzrrhs, bRbRABEHEA~BRCHE T 3R, COBEIOTESEELER, U
A VOB ET ARMEE ~EROZ B8 TE 1,

L. 421325 —TRRBIEEINLHFORRI ML

A Yy b EED KT REHREABEETH 7 ABCEHE LACHhOMEE2A L 5. O
RAAFCEE L QWi FREED O H T AWk s ¥2o0 b5, RH 2280% Mk«
ERTCVWORTREDPRPELPRBERHBL LT 20T, Rz 2 Lk XKETH T AEC
HiET5, YooK ZOMNTETHIEIND» I Junge OB MABRCHEZIE, WAD
W5 8% Ocm’fsec, AUy tOksem, KTOEER drT 5L Vs/0-d B LTE %
bid, Junge X 0=400cm’/sec 252, M0OSSMMOEL 2y + T EX1L64BE
ORTF, M02mmoOE2 2y P CTRL~02p4 DR TFEFIWETEL, bhbhod v
AT ~CRELIYy P2 LT 0bmm, 227y P2 LT 0255mmBEHIR, &
R 5710 F R 234 cm® 23GA e b B FHIFER T 468 cmifsec Th Ok, AETR T D A4
VAT S~ HRREREEBRE LTHR LD,




BFFEMEIC L 2 R OBMERCEEE=7 o Vv OWEK L & SRS E O

%16 BZIH\: rﬁj(‘if}:)’rfgﬁ@/&b\ij\
DHRH9%% 0r &Fv7 ) Y7 Ll
BT, 1AV YOHT AMEERET

1Mo EREEMC AR, b0 RH

95%IC LT LED {IE Lic EFDFET
o, M ﬁmmﬂ#ﬁkuﬁﬂfb6#5
R.H.95% T activate XLy {L Lichi T
R MRS T B A T By N R
THAZIEWERBE D 05mm, EX9
mmoElzxiy | o J?J*‘a:ué’f\ﬁ”bf’i)
OCTHDH, HITAWCEHEME I Wik T
W, AUy P EREET AR S vk
BTEHSOEMO L EEOR Yy O
X DI EBCHE T Lt sh
Twb, ChETORFRERT 2kdic
E oAb vk 10 @, &3 2340 cm® © 245 A
PrhEni, TEREALNAMO 2404,

’77%7}(%’}\1,@35»&15%/3 impact L7z
PDTh 2,

BWITH, AXBI6KOHEL =Y vt
O—#WarEHER L, o, Bk, R
Wi 2 A0y | O F 2R U
TR LLOThH B, (27~ 1 HEE=
10p) R LThrbor@dEla)y b
Wik RH.95% TR & mHKMic ¥ ClREL
B LB RFRHERINTVWSOK, #
2xuvfmm%@;5kékﬁ%m@<
FHIRIN TR E VI ETH D, TR
BENEPACBEINTWErbaY } 5
AT RHEHETH B, bbbk ERy I
i, BEAR1ILOREFIOLDETIEL |
T 5 o LT E T,

WIS, ®12Yy FROE2 %
9v¥@ﬁﬁﬁ%@ﬁ%§@%m i 2 R
TH0CThHs, BEHRETFOEER oo

1Ay Y MCHIES T B T VRT, KRR Y P OTEERT,
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BIEHEC S 2 BBORMEROEEE -7 o JVOYHER s b i fLENEE OR 109

MR CL &0 TRT, Ml 212y PTREHAR P& I8 FH, £2 2y Tk
ﬁim%ﬁﬁob”DﬁF%Hﬁ$fbe&é I XYy P REENS~dp OM TR
REE XD, BERORKFVWHIOR20F a4 EFTRATVWS, CREF L, B2ALy }T
i, BEEXAIANTORFIFHNCE 1ub Lo FoEERaH IR, 5~6u
PEoWNFREIIHIEIN T W, 2o bS Mo 3 2 &R D5, E1
2V P CRECEFEN2~3 4P EORFAEIRER, B2 2y P CRERS I~24 0T
DR FREEHCESFHRINTHTHHEIE > HTEH D, Bl 2 Yy ' ORTFHICH
LT, bivbilk, FEECIOTRH CXHEFEL>-7 oy vETOEE T B Lk,
ZO1IHAFECECRIN T2, e bInE, 3 LRH8% o do
FBL2Yy POoSHAHERE, SBTRULEIICEEL LTCHEDOPIWAANTNCO® L Th
55,

1V. 25 E N7 Ry LoBEFHEMEIC L8R

Kﬁf@,%lﬂﬂvFK§%22)Vfmlo{ﬁ%ﬁ%gmkiﬂujwﬁ%oﬁ%
TG X B BRI L DERICOVWTOND, RERERDRI A F /I 20 L
RINTWBHDOTHE2D, ChEFOE ECRABTHEREBCHT LT TRGLRV, it
CUT VAT 4 WAL BT ED E D, COREYBITE EXCARECO X I PR
NESEN AT OWTHBEICOXTEE 5,

B, BETEREHOXREZ O LW, thETORTELIDICEV—~H—0 kica
UFAVELRT AN AA—VOHEREDOCID I 2 CEB 2O 500 EWORLY HTh
b, Linl, 7o) VE-FEHET 520 CRERECERYRAL TR F% impact X4
BFNERBRVWOT, EHELXEOL LV —F —CRETRAOEHRD b AR ENTL
¥H, xR, HMIREEXLE ORI Ts N TCERLORC LREIN EVEHT
DNfz, XTC, BRETHTFR*RECanFAvEo ey vy 7 I v 7 d5—20kEE L
TRO LD BRFEABLDNEZ, 7, WHRCINEH I ZAWD S 2 e ToaaFVizno
THTVEEDOKDOTEF 20 5 2k F% impact 85, 2o F 4 YEEA T ABCEE
LTnbDTRENDLERR, WICZDOEDOWHO —Hic 3 20 REAKCHENTE LT
@< LIEEH T AKH D ENRVCE AN TRECTES, etk b v—F—TT v EFhdx
WhiTCth b, LTARERCTEDBWC 2, W=7 oy vo D e REERTAE
VR, ou F A VIERH T 2R B ARROKE IR A CRBI, KEToRTFREY
BLTCEMAD R, diffuse out LCLEWY VY —H—TER2T WETFE RIS 2C
RAKCHEFRVETET LA Z2Tniknwz 2187 %, 0k ) REHo b Chhbhik
REERRATOC L LD TS 5,

AFAFTTADD X CHRI N T 2 ETHMSE CRETRLE IORCEE T 51
BRO L AT B, T, THOEBB e v —¥YRO VT I 574 vaki@bintikicgy,
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film replica 4)
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Carbon- Sifica film

BYYE =70/ vEFOLTYIATAL VLR E DETE

CHERFEEE A FUBCERERE LGB AT 4 F 7 I 20 8 BEICE D 2 5, $FH19XA) kw
QypenERT, BT AHLHBAFVABRRTHIOTCVT I AT 4 Ve EEPITH T 2EH
BHRENRT, COLE, HAT7AWEWE L TCHREABOREIR VT I T4 VADF~BIT
T B, HIT AWM LHECHE LTW AR LN TCED L, LA LT OBHEL
tk, % o4 A negative pattern 2o Cilm O FC v 7 ) # 3N @), KK, & 74w
LB BEIEBEERE AN, T H— K ERES 3&&(*«;1/)ﬁ>27§7£%@z,(4)0 Tinbhb, V
TV HT 4 v AOEB@IE carbon-silica © 5T W CE bR it B, IR E D
HILUCHESER A F VAN D &, B v v o — ¥ RSS2, b & it 50 & 7 carbon-silica
OEFEL T 55D, COBEEPHL DR TAF 75205 2 0XBAEECET IR T
W5 @), KicZhE b v—H—TT L EFBEFHESFCHTNE L, COFiETRAkEE
bl bKEEZ 7 oy v kb s B Thvkinn,
1) 1Ry to=TFayw

Plate X © (55) i 56) ik, 12 Vv ' CHE LB ATEERTFO VY T 1 EHTS

o BRI PR R R, MRE RGO BN S W ERE LM AR B E B L
YFSY VIO ATA VT AORBEOEELRT L0 2 Ebits,

Plate XI © 67)~(62) # CRREI U AT A V7T ACHREINLE IR Yy toxFa)wv
DEHT, (67)1k, (35), (66) AU EARRHRO T ¥ REEHEO VT ) ABETH D, LD
RENDDOEREHT AW LOPD LHEL TR EZLT, VFYAT4 VerEN LR
EEEOHNBRINT 4 VALEELEEIN LD TEL S, LS D2TohbOMEDTH R
¥~ -C negative pattern .7x 2 T\nw5, 2T 528 0O8)~(62) DFEEIL, HIAWERE LT
DRFVVT VAT vakdRTLE, bLO0EEORTI s VAMECBITLELED THD
T*ﬁ%’c@%@%ﬂﬂ’%@f?ﬁo/m (58) 111 £ 7 (100) o 2 /R T HN FCH 5 2 Bbh

B, BV AR O HEC B O ML T 23 deposit LT %, 3G 20° © AT



BTHEME S 2 BEOBEEROEEE >~ 7 o TV Oy b M SEHEE O 111

RYTAYTHRBEC LTSS, REHRC L oWATESEREORE Tkt
BRRrAYZrHbNR, BRETRECOHBOEIRHEDTITWELEO0LT 25 THD
5, (59) % 4 7 2 kHE— vitreous IIRIEICH BT Ch 5, FRED & O RiEEOBEHICH R
HIhsoeRIClRLE, 60)EbdTHWMAED Lok, —/ LT hexagonal
L2z 2RI WEEREN 2@ orcoTtiHLTwWh C 2aibh b, B HFREGEAY
VA FeDOhhbinnwHWi T% 4 deposit OB HTH D, HMECHEBECHHE L TWERETF
BRI PRYRESIZ LTS 2RV Y F—ORIMLHE SRS, (62)115 T vHE
D halo ZHORFTH O TRAKO BTV 2 RIS, MERTRTELIATY
PCHER SN AT 7 oy VOREWFERTHOT, ZOBEADHB LTohbZIREA LK
AMPETEL ) B2 bivs,
i) 22y toxyoywy

Plate XII o (63)~(68) ¥ ¢i¥, H22Jv b CHifa ik =7 oy vORFENLGTES
Y, GO EFREMAbKCETRCERBERER T 5 c LEERZRVTHS D, (64) FH
BATER BTl At dendrite @A RTRTEH B, T DipT(65) & (66) DR Tz, XD
FEC M BORTFHALHEHLELELRS DT “La” 242T0w5, B)0EFHIIE
WCoR L o+ FEME O HE& L H U { negative pattern © HE ¢, O HRERN T L
Blic A 7 AWCHE L Cnilcfed, 74 VARCBITTEINABET LV I I RCE O
ThDH, EOVEZOLBKNFCH T, negative pattern © T RIFUT 2SI T B W T
%o

Prodrl, Blaxyy PRIl T e, $22 )y YCHREINCHT 208
‘%EWﬁEE%m@LT&ék ZOBHEREVA R EOEF I LB O CnwB Liibnd
ThHHA5, TibbEl2)y P KEHREINCH TRt o deposit ] k#EM: O L o n %
<,#oﬁ@®ﬁ%c%itk%vnchmkb,%2x)vrmﬁﬁ8hkm+ﬁmi%%
WAEYAE L, TOREIADI VL, &K, F1 2Yy FMCRbIE X DI IR
SREER XN OO TEHSL, INHOEER Junge ODE X B L @hfﬁf%ﬁﬁxb\@
I Ebns, ‘

V. FEHE#SLE (inactive nuclel) O EFFEMEBIC L 288

HED#TE, HChieoT, phbliEE OB LNbOKD source L4 bit
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Résumé

Up to present we have been carring on various measurements with respect to

individual nuclei of sea fogs by means of an electron microscope. In electron micro-

scope study of condensation nuclei, it is of primary importance how one determins the
nature of the nucleus residue obtained from each fog droplet. An inference drawn
only from the appearance of the residue always involves some ambiguities. But if some
subsidiary measures are taken to inquire into physical and chemical properties of the
nuclei, they can be classified into certain groups, at least in a broad way, accoding to
their similarity in character. ' '

The first procedure utilized was to examine the relative humidity at which the nuclei
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will be activated to form droplets. Comparison between the two electron-micrographs
of nucleus residue taken before and after the condensation test enables one to discri-
minate between water-soluble and water-insoluble nuclei. If the nucleus in question is.
water-soluble, the two pictures will come out different; the water-insoluble nucleus will
undergo no appreciable change during the condensation process. The typical figures of
water-soluble nuclei are shown in Plates I-II. We found, sometimes, a kind of nucleus
consisting of water-soluble part and water-insoluble parts. The nucleus of this kind is
the so-called mixed nucleus. The typical figures of such nuclei are given Plate III
The thin circular stain which can clearly be revealed by the dark field illumination
indicates the water-soluble portion. The observation of electron microdiffraction was
made for 40 specimens of water-soluble nuclei. The results of this test were as follows:
the number of nuclei having sharp diffraction rings from NaCl, KHSO, and Na SO, was
6, 2, and 2, respectively, while the remaining nuclei manifested no sharp pattern. Va-
rious examples of diffraction patterns are illustrated in Plates V-VII. In the category
of water-soluble nuclei, some sorts of combustion products may possibly be included.
The water-soluble nuclei found in sea fog, however, are for the most part to be con-
sidered as consisting of sea salt. These nuclei which have been found to be water-
insoluble by the condensation test may will be attributed either to combustion products
or soil materials. Rigorous discrimination between these two is almost impossible as
long as recourse is had only to electron microscope inspection. As a first approach to
solution of this problem, the writer attempted to examine whether the nucleus in ques-
tion is acted upon by a 10 per cent solution of nitric acid. The micromanipulator is
used for this purpose. After the reaction has proceeded substantially, the specimen is
redried and again put under electron microscope examination. By comparison of the
pictures taken before and after the chemical treatment, one can differentiate acid-soluble
nuclei from acid-insoluble ones. Plates VII-IX show the figuers of the nuclei which
were treated with acid. .

The size of the nucleus residue deposited on collodion film regarded as a measure
of the content of water-soluble substance in each nucleus, whose significance in relation
to the activity for condensation is important from meteorological stand point. With a
view to determing the activity of hygroscopic nuclei identified by the electron micro-
scope, we carried out the measurement of their equivalent chlorinity as a function of
size by the isopiestic method. It is true, the isopiestic method enables one to determine
the chlorinity only of soluble nuclei having masses more than 10-'* g, which is the limit
atteinable through photomicroscope observation. But at least down to this limit, the
relationship between the chlorinity and the size of nucleus residue as observed by electron
microscope could be established (see Figs. 7, 8), so that this chlorinity for size less than
14, (correspounding to 10-* g in mass) was determined through extrapolation. Thus, the
nuclei less than lu in size were expressed in terms of chlorinity, and, as a consequence,
it was found that the water-soluble nuclei in sea fogs have maximum value. of chlorinity
ranging from 10~ g to 10~ g as has already been reported by H. Kohler and H. L.
Wright. (see Fig. 9 A---sea fog nuclei, B---maritime aerosols)
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Recently Junge reported that there is great difference in chemical nature between
the nuclei having diameter above 1.6 and these having diameter less than 1.6 We also
have been taking much interest in the same problem; especially it seemed quite in-
teresting to see whether or not the electron microscope figure of the nuclei depends on
their size range. We designed an impacter, by means of which we obtained the speci-
men on condensation nuclei separated into two size ranges mentioned above. The im-
pactor contained two slits in series; behined each of a cleaned slide glass was fixed
with some clearance, to which the impinging nuclei adhered. The specimen of nuclei
brought back to the laboratory was placed into a glass vessel containing vapor presure
controlling solution. The photographs of the droplets condenced on the maritime aerosol
at relative humidity 95% are illustrated in Fig. 17 of which (A) shows the particles
captured by the first slit, and (B) those captured by the second slit. To obtain the speci-
men for electron microscope investigation, a replica method was applied to the surface
of these slide glasses. When the replica film was peeled off from the slide glass, most of
the particles were transferred onto its surface. Thus we get on the surface the actual
particles plus the replica in its literal meaning (see Fig 19). Plates X-XI show the
electron micrographs of larger particles captured by the first slit, and Plate XII smaller
particles captured by the second slit. It is obvious that there is great difference in
appearance between them. We also obtained by same impactor the specimen of those
nuclei that had not yet been activated in atmosphere of a dense fog, when the impactor
provided with the filter composed of sheets of cloths with fine mesh, was operated in
the fog, they filtered through the cloths and were captured on the slide. The pictures
of such nuclei while put in a glass vessel with saturated water vapor are shown in Fig.
20, and their electron microphotographs are given in Plate XIII. It was found that
there was no clear difference in the electron-microscope figuers between the second
slit-nuclei of aerosols and the inactive nuclei.
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