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Concentration of the Aitken Particles m the Oceanic Areas between Tokyo 

and the Antarctic Region -A preliminary report-

Kummoto lwAI*, Tomoyuki fro""' and Ak1ra ONoh* 

Abstract: Contmuous measurements of Aitken particle concentration were 

earned out by usmg an improved Pollak type automatic counter on board the Fun 

between Tokyo and the Antarctic region from November 25 to the end of December, 

1976 Very low concentrations of about 100 cm- 3 were recorded m the Indian 

Ocean around 30°S of the western coast of Australia However, these low con

centrations are considered to be the effect of washout by prec1p1tat10n Concentra

t10ns of 300 to 600 cm- 3 were predommant between 60°S and 64°S Concentra

t10ns over the sea m the south of 64°S where pack ice wa<; present were relatively 

high (300-2000 cm- 3) and dmrnal vanat1ons of them were observed Concentra

tion of 220 cm- 3, the lowest m the northern hemisphere, was observed m the Pa

cific Ocean around 10°N 

� �: 1976 /cf 11 A 25 B iJ, G 12 J.J *vciJ,t,t-C, Jlfl_\'tiJ• G WJ:@i:ttg� i --c O)fiai+J: 

vc:rott 0 .:r:- - r � :/f..\'z:-J-O)�iJlJlO)J/lwc{llU5E'7a::'fi 0 t-:. ;;J- - ;1-, r '7 1J 7 gs :n 0) 

30°S #Jli 0) 1 / H'fU::X to 1,,, -c, 100 ffl/cm3 fi:ifit 0) {1£olll'7a:'.'!�ilz Lt-:. ;:_ 0) 11£1'1 
Jlvi�7JOC l 0 washout 0)*5*--C 2f) 0 nJ!gf§:iJ;J; 0. 60°S- 64°S -C vi 300- 600 

{!lffi/cm3 --C J:tilfi:8'91i:5E L --C {i£{l[l--C 2f; 0 t-:. 64
°
S t-JmO)fw:#J:, t="tvC.,,�-:; (l 71 7' 

i:f:t--C'vi, i'f[lvcB�1tiJ;J,9, 300ffl/cm3 iJ,G 1800ffl/cm3 i--C�1ti""0;:.J::ti;J; 

0 t-:. ;:_ 0) ;:_ J:: vi m:Ni!fil�O)�O)wJfJ:--C .:r:- 7 p '/ }vi'.J:;/l;nx;�;h, -c \,' 0 ;:_ J:: 'a::'7T
i"". �t�fJHctott 0�{M@Ji, � / 3?'-f" :;i- �fj ;liO) 10°N O)j.;::f 1$--CfflmU� :ht-: 
220 ffl/cm3 --C 2f) 0 t-:. 
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o ;::_ c iM�o Gn --C \,, o (OHTA and ITO, 1973). JUNGE (1972) vc J: 0 c, �t:}(gs{'$vCi>\, ,--c 

vi, 1¥:lmiJ,. G Ji < ilth --c \,, --c t , t vi� J..F1=19 Mi:b vc J: 0 ::r.. 7 p :/ 1vvi �m --et tJ: < tJ: -0 --c i> 

�. -lnGvcJ: 0§�5e1:0)::r..7 p :/;vO)��il;FR9�vCtJ:0--Ct--C\,,0. -1fi¥J�f:tO)J3.fttg 

iJ·GJ!< •nt-.:#lH$J::--c-vi, J..F1=19�VffivcJ: 0::r..7 P :l1v0)�'1£vivfcA,c'tJ:\t'c �b;h,--C\t, 

0. Lil• LP-tt-tM• GJ! < �;h,t-.:#ar$1:--C'O)fltJ!Uf7Uvi-t ;h,vf c'� < tJ: < , -t O)��JHi�,f Lt 

J: < biJ• -0 --C \,, fJ: \, ,, �vCPtJ�}j("(-O)fltJ!livi:YfJ: < (KOJIMA and SEKIKAWA, 1974; ELLIOTT 

et al., 1974; MESZAROS and VISSY, 1974), A,f& t � < O)fl?J!U�fi\, '���te�J&-t o �,�i);25 

0, 

;::. 0)1Nfifavi, 1976 if 11 JI 25 s iJ, G 12 JI O);f(vciJ,vt--C r b t:J O)fdJ::vc i> \t, --c fi -0 t-.: 

l!:ffiiJ, G FrJffij-Jg� i --c 0)${'$1:vc i>vt o ::r.. - r 'T :,;fi[ r-Oloc O){Jlti'.tE*a:!Jl�JC "'.)\,, --c 0) rf$1i--C' 25 

Q, 

reffl L t-.:JlU'.tE�f!:vi ITO (1976) vc J: -0 --C 00:1e � ;h, t-.: ;t; '7 ,y � � 0) ::r.. 7 P :/ Jv § J)J?J!U'.tE�f!: 

--c:-25 0. ;::. O)�f!:vcvi@ff.I 1 mm, � � 1 m O)J{� 19>? ff� 100 :;$:JR;b.t-.:!Jt�ff c !lfvfh 

0�!f:iJ�#Ji L --c i> �, iEJilr{�� Cfilf.Il]ll!Hi*9 0.003 µm iJ, G*9 0.1 µm) 0) vf iJ, vc *9 

0.02 µm iJ, G 0.1 µm i --c:-0):}( t � O)fJLrO)ffi�lloc t ?J!U'.tE--c:-to. ;::. 0) 2 "'.)O)iti'.tEiJ• G ::r.. 

7 P :/ 1v 0) i> J: -l 0) filf.IJt 1lf � �o 0 ;::. c il � --c-t o. ;::. n G 0) 2 "'.) 0) JlU'.tEvi 6 JtF1=19 � --c:-3t1L vc 

fi\, ,, § :lh!a� �no. ;::. O)�!f:vifm?J!UWd I b t:J 0) 7' !J 'Y � 0)1itO)J::Ej3f&vc�f!: � ht-.:. 

�*4�:'AO)J& � An p vi 7'' !J 'Y � 0) J::� 2 m 0) C ;::_ 6 i --C' t::'::.. - /Vi- - 7-. �JJsvi L --c � :'A 

�JJ& 5 IL t-.:. Wdvcfflt;J-1¥JtJ:JJ..fAJiJ�M'niJ· G tJ: tJ: 'cl:> M'n 0) c t vc viWd O)fJ�vivf c A, c �m--c:

t o ii\ :fitniJ· G 0) JJ..O) c t viWavc J: o fJ��)l:vtt-.:. fJ��)l:vtt-.: c t O)llocvi, 1 @J 1 

@J O)?Jlti'.tEil����vc vi G "'.) < 0)--c-, !1J�iJ� 25 o iJ. c:· ? iJ· O)fUl/rvi --c-t o. 

3. *a * C. � � 

3.t. JR:Ji(c!::7 'J �:, t-Ji..raW.>.:t.- t-'r:..-fil-=f5!l� 

� 1 vCl!:ffiiJ• G 7 !J "'< Y r /Vi --C:'O)J!!ii:Jtii> J: cf�- !J :::. ,y ��,u 0) 0 � c 12 �vci>vt 0 ::r.. 

- r 'T :,;fJLrO)ffi���-t. l!:ffitl:l��vci>vt otlocvi*9 10
5 

ffi/cm
3 --c:-25 -0 t-.:il�. :;$:v-Mil· 

GJi�'iJ, 0 vc "'.);h,ffi?JZ�:Y L, 27 B 0) 00 G.M.T O)iq:if10)l£n*9 500 km O)r$J::--c·vi 1100 

ffi/cm
3 vc tJ: -0 --c \,, 0. � O)��vf c:·;::. L t-.:.:005:tvi � \t ,JJ..O)t-.:'cb §13 G iJ,vcfJO) fJ��)l:vtt-.: 
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� 1 JRJ1.iJ, ti 7 lJ "'/ r 1v i -c 0) r J,, CJ O)filA 

it c !f IJ -=- 'Y :/��U o � c 12 �vc:t-ovt :5 

=- r 1r '/f1-=fztflt. ,J\ � t,r � �t ti !
f 

1J 

-=- / :/ 0 �O) B#vt, :*�td&+fi=- r 
1r '/11-=f ;tl!t (cm- 3), �>FJf.!Hi 1 *:i&7C 10 
/ 'Y r. 

Ftg l The route of the voyage from Tokyo to 
F, emantle and the concentrat10n of Aztken 
partzcles at 00 and 12 of G M T Small 
numerals a,e the date at 00 of G M T 
Large numerals are the conce11t1at10n of 
Aitken partzcles (cm- 3) Each a, row 
1 epre5ents JO knots at mGJcununz 

110°E 120
°

E 130°E f40° E 

�pfr-ct 6 o)-c· 20°
N #J1i o) JIIittdmr.vtJ:)/J, G t.i:'" ,. LiP L, frJJ:rr-"tJtu O)f�e0A&n;Bzllii L -c 

*JBO)t17�iJ;f.tl' C � O){@J;t, 800 {ufil/cm
3 

-C'ib ---:d�. ;:_ O){ffiHt OHTA and ITO (1973) n<�O)rl=l, 

)t.%JlI@ --emU5E Lt� 250 {ufil/cm
3 

r: .. J::t�6 c iJ,t.i: 1? �1, ,iJ;*�piJ;�t.i: 6 c. c, i t�jcfliiJ, G 

�iJJ1i.��1£iJ;� 1? tl::l L -C � t� c. c t.i: c �fffeixfrniJ;� t.i: 6 t� c6 -c 'Jo 6 5. I0°N {-;JJlI-C vt 

220,....,300 {ufil/cm
3 

-C �I), c. h i-cv::.fm{llli�ht�= 7 P :/1v�J�O)/� -;; ;1 ;1 '7 :/ HlK-*§� 

'"t 6 (HOGAN et al, 1973; ELLIOTT et al., 1974). --t v..--(7,(rJjiJ, G"' -}; -;; -1;1-1vffii�'a:'Jlli iJ, :/ 

-i, r; (tJJ:i-C O)��O)PA�t 5,....,6 g£0):LfilJ�O)Mll:/5tvt, 400,...., 1000 ffl/cm
3 -c 'Jo I), fdiJ;--1:z: v..--(7" 

Jf,-,0)-t < J1i < 'a:'JID'i:fi L -c 1,, 6 :b 1? vcvtJ::t�B'9{1£�/5t-C � 6 c $; fc.. G h 6. 8°S 0) P :/ � ';/ ;; 

JfiJJ� 'a:';Hbl&-t 6 WfiJvc 104 

{trm/cm
3 

O)�{i/5t'a:'t2i1 L k-/J;, c. hvt :/ i7 r; �iJ,/� lJ ,;50)�• 

-c £> 6 '.5 • P :/ ;t; ';/ ;; w1� 'a:' Ji� L -c 1 :.,,- r' t'f:v::::_ 1±\ t� i.fil 1& vc 300 {ufil/cm 
3 

c 4'' tJ: i, , ii ;-t 0) 1& 

.il1JnLt�. li.vii¥Jft§-C1 :/ r'l4'=J::-/J,G-C2/:)i), it��-/),t;,]i.--Z:JiYr:i0)15�f;ti"Jk<�;tG;h, 
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tJ:\.-'vcttr•iPbGf, 700-1200ffi/cm
3 

ciJ;fJ'.: IJtl/tiJ�r'@j\,,. ;:_O);,t---7-. r 7 !J 70)�tr§O) 

1 :,,1 F�J::"(·.::i:.- r 1T :,,1fi[-yO)./tiJ;�\,,mB3v;::..-0\,,''Cvi, A, 0) c c 6 J: < biJ�GtJ:\.-'. 

SHIRATORI (1934) (cf. JUNGE, 1972) vi ;;iJ - ::f =¥-% J::"(·*���f���O)iJ!U5E� L, --C :t-c, I), 

-7c O)fmfiJ� G .::c. - r 1T :,,1fi[-y0)•1t�:Jt5E L, --c \.-, Q iJ�. c O)iJi�"(·vt*9 1000 ffi/cm
3 

0) J:t�B"J 

r'@j�/tf@�. /:B L, --C \.-, o. :t-c,-t G < iJ� tJ: IJ tJ fiJ J: IJ -�iJ� � \.-, t 0) c � ;t G ho. 20°S "(· 

-� 400 ffi/cm
3 

"i --c·T iJ; on:, JL� 0):1:fi/;lJn c �vctf�vi:lii/1Jn L,, 23 °S #iEc--C vi 1500 f�/cm
3 

vc tJ: 0 --c \,, o. -t O)ffvi 7 !J "'"7 :/ r 1v vc A m-t Q "i "(·�?k�:P 1__,, J&f.t£f�Ht 30
°
s #iEt--c· 

120 {�/cm
3 

"(· 'ih 0 t.::.. c O)f[lHi ch "i --C �t.:f:ft"(·viv'l c 1v c ll'!i'.J!U �ht.::. c c 0) tJ: \.-,{,t£\.-,fmf--C· 

'&) o. l,iJ; l,, C C "( vi� l, < vi)ffi�tJ: \, ,iJ;, C O){.t£ol/tvi�7JOC J: o il�{'Fffl O);fi5*"(' 'iKJ 

oAJt§ttt'iho. c t'ihn, WJ.:f:ftO)r:rft�m--c·vif.t&•�"(·'iho c cviFf3jJl\,, tJ: \_,, --c· 'ih ;s 

,. 

3.2. 7 IJ-? / f,, JL,f,,€) ffifi!f!!�£""'((7).I- J,. fJ" ;...f:il7(1)�)1[{f 

� 2 vc 7 !J "'"7 :/ r 1viJ;G!J?f¥�rtJJQiEi: < "i--CO)JID'i:JE!c :f !J =- 'Y :,,'lf-ti13j0) o lf-tc 12 lf-tO).::c. 7 

P /1v{��-�O)f@�1F-t. 7 !J "'"7 :,,1 r 1v0)/-l:H!vi 12 J=J 16 B 0) 10 lf-t Ot!rnlf-t) --c 'ih o. 

1:Bm1f, •itvi�,�vc�j," L,, i&{.t&f@Hi 70 {�/cm
3 --C·'ih 0 t.::.. c O)fwfvi 7 !J "'"7 :/ r ;v 7'.mgiJ 

j 
I 

I 
I 

I 
I 

I 

� 2 7 !J ""'<:,, r 1viJ� GaB;fiJ�:tiliili: < "i --c O)JttnJ! c !7 D =- v :/!F.f�U O !F.t c 12 �tct-ot,t Q 
= - r ,r :,,f.ftrllf:ft. it=F c 5R:�tJHi� 1 tc?f Lt: i 0) c !Rl C--C 2t) Q. 

Fig 2. The route of the voyage from Fremantle to the Antarcttc regzon near Syowa Station 
and the concentration of Aitken particles at 00 and 12 of G. M T. Numerals and the 
arrows are the same as those zn Fzg 1. 
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v:::. fr2JJ Lt�{@: l VJ t (11"', iJ;, ::::. O)X0tt t, \Si$:7J(iJ; 30-:;, t�::::. c iJ, G, :c 0) Jfti# c � x_ G h 0. 

40°S 1:'JIDJ@-l 0 c J!lil.Jillvi 20 / v J, 1:-::::. 0 i7;, <,lstvi 200"' 400 fii1ii/cm'1 --c cit>-::> t-:.. 45°S � 

J@ �<fJ c 1500"' 1700 M/cm 3 
c TJ' tJ: VJ �"',. 50°S ft .Jl:f:--C vi 300 {181/cm i c {!£"', ::::. h G 0) ::::. 

th,GJJiJ,0 l 0 v:::., .:r..- 1, 1r :,,,f.:trr<��ffi:vi*JITi�l?Il--c�"''::::. t t�0i7:, iQ:,-?-LtJ:lil.Jfo)* 

t"', Tfr--C �"', c Lt�� fe.- tJ:"', --c, J0lVJ i'i1Jtct ¥£1EM; cl0 0 l '5 v:::. ,[L'i:. ;;s 55°S TJ' G 60°S i --c 300 

"' 1000 11'5!/cm 3 c ;'.£t if.UJ1iift1 i7; /J, tJ: i) jct t , . 60°S i7, G 64 
°s 0) l'l:O ( :t 300"' 600 f!ti1/cm 3 c :'£t[v11/1ti1 

v:t1J\ � < RJL L-c {lifil&--C 30-::> t�. 64
°S /J, GABvt1U�r=-<B-::> -cTZI!vc;Jtts/J; 26"' 27 B vilf1f 

iJd:i :Lf{/}Jn L, �1 W)H:;fJ,H"--C i�Y--t 0 8J'J G ;i), tJ: B �1tn;Ji!, G ht�. /c 0) %ljdffifvi 1500"' 2000 

{�/cm1 
i --c Jf{/1Jn Lt� 64°S tJTrJ--C vi�{*- c L -c 60-64

°S r13jvcJ:t� --Cjc t "', o) i7:*ti&U O)iD_jc 

0) 4 -H'&-c 30-::> t� ::::. O)jijt� --c {i:i-S-Wcf�,"', 0) ;lJ,JIEl3 vi l < 1'JTJ' G tJ:"', il;, F3 &:1t11;Ji!, i,:_) ht--:::::. c 

iJ, G, ,::::. o) du-tIJx-c El i=f::i, .:r.. 7 i=z ') 1v h :�t_nx: � h --c"', 0 l!Jt§tin: �fil"',. 12 J=J 0) * 0) ::::. O)J!QJJJx 

vi EfT�vc;[ < , ::tr)�n: Ui--C t, ;:s n�J l1cij iJ;:&'", 0)--C ::1L1t�£szJGv� l 1) .:r.. 7 i=z 'J 1v n;Jf�JtZ � h --c 1_,, 

0n,t:9:nhtJ:"''· t=H:::./� v !l 71 7,i=f:1--c�"''::::. c/J;J[1_,,/±l�h--c"',01J:, /� 'Y !l 71 7,o)JKK

vi1kn,!J�h'-:;,BvcJi!.fe.-0vt t'1[f�1�t0)7°'7 / !l 1, Yn:1:;t7ii1L--C1,,0 (lllfi-, 1973). LovEwcK 

et al. (1972) :t� l V- BIGG and TURVEY (1978) (i@i�;lJ, G 1JJz:/±l � h 0 �11!�·110) 7) ;;1, tk:WIE1Um 

(:_,,/ 1-;v--1f ;v7 71 ],) /J,G:Ydt�&toc.t VJ, f.:tlri1;H�n:Z�:h0T!J�§·l�.:VC"'J\,,-(��(i;rL 

--c"', 0 iM!rfffi (1978) vi::::. 0)$JJJx--c J:il& Lt� .:r.. 7 i=z ') 1v � �B!Ht.�5<tt*v:::. .t VJ ITIJk Lt� c ::::. 

0' 0 I pm l ') 1J, � \, ,f.:tl T 0) .:k$:5}iJqlflL��t'gf.:tl r'c' 30 0 ::::. C � J[ \,\LU L --c \, \ 0. MESZA.ROS 

and YISSY (1974) {i ::::_ O)�(ia)(--C )ffi�f� f� ,£ri 0)$J�v:::.3lf:\, ,0f--C .:r.. - ], 1T Yf.:V:r O){!_S[ O)�IJ;l:'.1:

fi\, ,, El .7!£1t0) cI0 0::::. c, � l tY'ffl:rlullf}tkitvc l 0 .:r.. 7 i=z /;1,,f.:tlrO) Mtk:��;lJ, G, 7i,1ErJilli'K 

f.:tr-=r-11; �"',::::. 2:: � J["', lli L --c'", 0. �1t (1979) villBlP�im--c, .:r.. - 1, 1r Yf.:trr o) *1�fl1J!U� 

fi-:;, t-:.iJ:, 1977 !if- 3 J=J 11Pifl1£J:ill o) Ri3Jiln:1Jri1J(jijvc tJ:-:;, t� c � fe.- G h 0 c �, mtocvc B .7!£1t 

0) cI0 '5::::. c, i f�Yc O)mtjc@Ji 3000 {�/cm3 

vc tJ: 0::::. c � Je, \,, 1±1 Lt�. ::::. h G 0)::::. c TJ' G, 

itJffiJ:tf!i.(lx O){ilf /�(-U� --c vi, 7(:;0) 1!1ThtJ: � 0) uJJ, :Yt1t$BzJGv:::. l -:;, l_ 7) 7, ;lJ, G f.:tr TTJ;ff1n:Z � J1, 0 

11JtJ§·11:ti/J, tJ: VJ ::1c t"', c � x_ G h 0. 

* 1 vcti:::o)1fl]vc� Lt�#aJ:.wJc�vt 6 N10, N50, Ngo, � l u Nioid, Nsoid, N9oid ��-t-. Nio 

ii�f.:tlrfilst� JU:Jst:lz:B-111--C Jz L ts: c �, {1:&?l�iJ, G 10 ,,� - --t Y J, § O){ifil (10 ,,� - -Le Y 

vit!M&:,-@:,�Jill Lt� C � 0) N10, N50, N90 "c'J0 0. ::::. O)JzlJ' G VTJ' Q l :J vc 46°S i), G 50°S O)* 

J!RlN--c !i�f1rflrfl�iJ;::1c �"', iJ:, titt�1/I� jm. L t�otoc c 0) :J±h:jc � < , f.:tl@iJ:,J, � "',jyvc/J, 
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� 1 icO)fllllj�c� Lt.:w��c::tov:r ��f1rllOC (N) ci/t���jm Lt.:f1rllOC (Na) N10, N50, Noo 
�t-t::h-t::hWURU�O) 5 'blloc� �ffioc�5J-i(p·c�Lt.:t �. fJ£llocJ: 9 10 ... �--t / 1- §, 
50 ... �--t :/ r § (q:r�{�), 90 ... �--t :/ r §��-t. N1o)a, N5o)a, Noo)a �i Na O)��O){� 
--cci;�. 

Table 1. Total aerosol concentration (N) and the particle concentration through the diffusion 

pipe (Na) in the areas indicated in the left column. N10 means the concentration 

below which lay only 10% of observations, N50 the median; N90 the concentration 

above which lay only 10% of observations N1o)a, N5o)a and Noo)a are the same as 

N10 , N50 and N90 for Na , respectively. 

(cm-3) (cm-3) 
I 

(cm-3) I Ob-
Mean 
wind N10 Ratio N50 Ratio 

I 

Noo Ratio serva- speed N1o)a N5o)a 
I 

Ngo)a I tions (knot) 

23.5N 950 
I 

1530 I 
1

15000 Tokyo -133.5E 620 1 53 1300 1 18 6900 2.17 261 9 5 

15.5N 5.5N 260 1.37 510 1 59 900 1.70 160 8 9 130.5E-125.5E 190 320 530 
5 SN Equator 440 1 47 700 1 63 1200 1 50 148 16 9 125.5E-119.5E 300 430 

I 
800 

Equator 8 5 S 450 1.32 980 1.34 2700 2.00 135 15.9 119.5E-116.0E 340 730 1350 
8 5S 15.0S 650 1 16 800 1 23 1250 1 62 105 17.7 116.0E-114.5E I 560 650 770 

I 

15 OS 23 SS 470 1.62 690 1.47 1310 1 31 185 19 1 114.5E-113.0E 290 470 1000 
23 SS 32.0S 180 1.50 380 1 36 1050 1.69 241 15.5 113.0E-115.0E 120 280 620 
32. SS 41.SS 140 1.56 450 

I 

1.61 1350 1.73 132 16 3 115.0E-109.SE 90 280 780 
46 OS 50 OS 490 3 27 1450 2.69 1710 2.14 121 22.8 110.SE-107 .SE 150 540 800 
SO. OS 54.0S 280 1.56 380 1.36 840 2 00 86 22.1 107 .5E-104.5E 180 280 420 
55.0S 59 SS 360 1.64 620 1.77 880 1.96 154 9.9 104.0E- 97 .SE 220 350 450 
60.SS 64.0S 330 1.83 420 1.45 510 1 42 176 8.4 95.0E- 79.SE 180 290 360 
64.0S 64.SS 290 1 66 880 2 51 1640 2 28 

I 
193 7.9 76.0E- 60.0E I 175 350 720 

64.SS 65.SS 690 1 64 930 1.75 1660 2.08 84 11.3 60.0E- SO.OE 420 530 800 
65.SS 68.0S 600 2.40 1120 2.67 1600 2.32 213 8.4 50.0E- 41.0E 250 420 690 

I 
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