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Abs隻racガ

　　丁雌e　dis加rbance　of　the　atmosphericl　potential　gra¢i¢n重，．

causedわy　the　bruptio血一smoke　of　the　Vo1Cano　As61was　obser7・

ed　in　the　neighbourho6d　of　th¢crater．．－It　was’found　that　theロ

di6tu坐bande栂as　positive　when　the　volcatli¢ashes’wer6』faユ1iロ9．

The　negative　disturbance『was　often　observed　in　short　dura－

tions　when　t雌e　tip　of　the　smoke　reached　the　ze血ith　of　the　observ－

ing　spot』．The　electrification　of　ashes　by　the　mutual　collision

wa⑩マestigaすedinthelabqrat・ryanditwasf・un群ha“he
la培6r、particle，got　the　positive　electri¢ity　and　smaller　partide

the　negative。

　　1．lntroduction．．

　　　The　disturbance　qf　the　atmospheri“pote頭a1・gradient　cau＄edl　by　the、smokg一．

　cloμd　eve；observ今d恥Japan　was・always　negative　in幣the　c昇sesl　of　Volcanos　Asa－

　mayam孕，（1）Sakurajima（2）and　Yake－ya卑a（3）．Volcano　Aso斡Kumamoto　Pfef命cture

・in：Kyushu　recoverQd，its　act三vity　from　December，194♀．　The　authqrs　of　the　plesent

．paperhad’interestsins至帥蓼nd『type・fthedisturbance・fp・ten撹a1騨die辞tand
　observed　them　with　the　portable　electrometer（めvery　near　the　crater　of　Aso　in

　the　middle　of　Febfuary，1950．

　　　The　topographi¢al　map　o葦tne　crater　of　Aso　and　its　neighlbourhood　is　shown

inFigl・・Observings⑳tsaresh・wnwithmafksAa血d阜in，Fig・1・The岬“r
　No．1was　active　in　these　days　and　the　black　smoke　which　cont＆ined　the　large

　quantity　of4shes　erup重ed　with卑any　pieces　of　lava　at　i血tervals　of　seyer41mingtes．

　Almost　all　the　pieces　of　lava　dropped　into　theαater　ag◎ip．but　the’、smoke’was

　（】）　H．Hatゑkeyama；Journ．Met．Soc．Jap＆n．VoL21，p。49，420，426，19437Vo夏．25，p。48，1947」

（9）T．N島9鵬姻・七hers：『Bu11・E舳q・Re串・lns七・．V・L24・P・，22・・19斡・、

　（3）　E　H飢訊keyam乱：Journ。Met。Soc。Jap翫n』VoL27，P・372，1949・

（4）Thesameelectr・・neterwhichw我susedbytheαuth・rsinthe・bservati・桑・fthe我tmos齢

わhericp・tentialg痂ient・n－thesummit・fムlt・Fuji・H・H蜘ke脚・a我ndT・Ψchik珊：」ou「1’・

Met．Soc。Japan，Vo1．29，p。28，1951．
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　　　　Fig．1
to　the　north－west　it　was　covered　by　the　snioke，and　ashes　fe11肛ound　it．

　　The　distance　between　the　center　ofthe　cra‡er　No．1and　A　is　about400m，and

that　between　the．brimρf　the　cra‡“r　and　A　is　on1ダ50m，and　the　height　of　A　from

thesealev61融bbut1260mド↑he4ista算ce6£Bfr・mth“ce聯r・fthecrater
No。1is　a加ut900’m　and　the　h6ig耳t．from　the　s¢a　leV61，is　about　the　same　as　that

of　A．　Th6ver亡ica1わroie6tio耳of　th6㏄説eギarld　the　observing　spots　are　shown　in

　　H．H我幅keyama　a，nd　K，Uchik翫w翫　　　　　　　　　　VoL　II　No．1・

ca1Yied　east．southeastwards　by　the　winter　mo亘soon　and　the

』
a
shes　fell　dσwn　frgm　it。B6tween　the　erupti6n　of　lava　and

black　smoke　only磁e　white　smoke　f畢ow6d　out6f　the　crater

　2．Metho唖of　Ob3erヤa毎ion

　　TheobservingslめtAissituatedtσtheeast－so耳theast
side　of　the　active　crater　and　almost　always　the　ehlption－

smoke　flowed　overhead　of　A．　Soφn・after，t血e・eruption　of

black　smoke，ashes　fell　around．A．These　ashes　were．very
’
m
oist』（1）As　the　observing　spσt　B　is　sit亡ated　to．the　south一

・eastside、gfl多he，aFtiveαater・騨ra11γ重twasn・tc・ve「ed

by　th6eruption－smoke　but　when　the、wind－dilection　tumed

Fig．2．　1孕，which　the・top　of　the　smoke蛤estimated，

to　be　abgut．150m　from　theやτim　of．the¢rater，and

to　be　200m　or　more　at’B．

　　Example＄of　obs6r》ed　values　at　A　and　B　are　tabu－

1ated　in　Table　l　ahd2．　In　the　column2、o｛the　ta．
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Fig．2

bles　the　valhes　of　e16ctric　potential　observed　by　the　electrometer　are　shown．　In

the　column30f　the　tables，those　were　reduced　to　the　values　of　the　potentiaI

gradient　observed　on　the　plane＄urfac命．　But　in　the　present　case　the　earthンs　surface

is　not　a　p13ne　and　the　electrometer　is　situated・in　a　small　valley．For　this　we　must

apply　another　reduction．・The　reductユon∫actors　were　est重mαted　from　the　position

of　the　electrometer　and　the　toP6graphy　around　the　electrometeでconsid6ring　the

equipote血tial　surface．　In　the　co1亘mn40f　the　tables　the　values　of　potential　gradi－

ent　when　the　s加t3were　virtua11ゴplane　are　tabulated。

　　In　the601um血50f　the　tables　the　values　of　the　densitマof　space　charge　in　the

smoke　estimated　by　using　the　values　of　the　potential　gradient　in　the　column4afe

shoΨn．　Thle　values　of　the　dens工ty　of　space　c玲arge　m　the＄moke　are　calculated

bγthefo真19Ψingf・rmU1翠乳

　　　　　　　　　　　　　　　　　五7＝4πρん，

a＄su坦ing『that　the　smoke　covered　the6arthフs、surface．　Inthe　formula，丑1s　the

potentia19radient，　ρthe、density　of＄pa¢e　charg9，．ん重毎e　‡hヌckpess　of　tわe　smoke

12yer　which・is　assumed　to　be200・m　in　Taじ1e　Land　to　be、250m　in　Taple2．

　　Qn　inspect三ng　Table2，we　find　a　course　of　electric㊧ffect・due　t6aロ・erゆtion

　（1）・Dゴ。Y・Miya・ke　considered　its　origin我s　due　to　the　deliquescent¢onstituenちsuch窃s藍gCl2・

con鮎ineα』inlthe’・・tersidefilm・ith¢ashgranuie・YIMiy翫ke＝」・um兜・Met・S・q；・」翫脚・V・L

】6，　p。89，　1938．



1％］． On　the　Disturbaρce『of，the　Atmosl）heric　Potentia，1Gradient

丁我b．1e　■． The　v我ri8tign・o葦the，εしtmosI）heric　Potenti田　gra（1ient翫t　A

（a，t　a衰）Ol並珍b，Feb。17th，］950）。
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Ta，b162． Thevariationoftheゑtmdsp玲eri6potenti我1gmdient飾B
（批胎b・utlih，セeb．17塩，1950身』
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Relnarks

White　smoke　flows¢astward．

、Vhite　smoke　comes　ne批r．

White　smoke　goes翫way．

Biack　smoke　rises　high　up。

The　tip　of　black　smoke　comes　to　the　ze血ith．

Ash一物11begihs．

Ash一£a壌1continues．

ditto．

Ash　f我lls　in　the　neighbourhood』

Ash－fall　continues．

White　s止noke　fiows　e島stw乱rd．

M翫rgin・o量the　white　smoke　is乱むthe　zenith．

di鮎0．

～Vhite　smoke　rises　high　up。

ノ

activity　from　the　line4to11．　It　must　pe　remarked　that　when’the　tip　of　the

erupti・n－sm・kereachedthezenith6fthe・bse四ingsp・t・thep・tentla1郎adient
suddenly　changes　its’sign　from・positiv6to「negative．And　afterwards　when　the　ash

begins　to　fall　the　potentia1・郎adient　recovers　gradually　its．positive　マalue　and・at

last　it　tak6s　a　large　pdsitve　value　which　is・nu血drically・greater　than　the　former

positiveワvalUe．

　　　Ih　Table』1we　f垣d．a　cQ¢se　of　e13ctr車c　effect　due　to　an，6rupti6無activity　from

the　line6to9．　Very　ne町thg　crater、as・i夏A・im血ediately・after　the　t6wering　up

of　the　eruption．smoke　the　strong　ash－fall　begins．．The　electric，potential　gradient
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tak¢s　a　ver重1arge　poSitive　value　soon　after　the　rising　of．the　black　smoke．　And

whep　the　ash－fall　ceases　it　recovers　gr孝du琴11y　to　seマeral　thousand　vo1ちs　per　meter

which　should　be　considered　to　be　the　normal　value　at　Ai

　　Can　we　explain　these　two4if歪erent　coμr＄es　of　electでic．effect　by訊common

distribution　of　electricψarge　in　the　eruption－sr血ok“～We　propose　a　hyわothetica1

．魔

　　　　　　』
　　Fig．3a，

　　　》‘；

Figβb
sm・ke・wingt・th6irsma116rfalllngve！・city・andthep・sitivecharge串，areinthe

1・werpart・wingt・・t動ei螺eater、ve1・ci臨，Butveryne3rthecrater・琴ssh・wn．in

Fig．3a，　the　screeni耳99f　近he　elect驚ic：charge．iS　not　yet　performed．a口喚（導1y　the

effect・fthe1璽rgerfallinga曲？swhichhす▽e㌻he、四sitive・elec隻ric．¢与argeis・bse「ved・

5・Experi鵬nts・ntheElectrifica蚕i・n6f，V・1c瞬c．Ashes
　　The・nlyassumpti・nint与ef・㈱rartide、wastha亨the－smaller・ash群anules

hadthenegat曇vec瞬elandthelaτger・neゆe・P6sitiウ6・’lt‘i＄『cqnsid奄re4嘔t・in

the』eruption－smoke－th6re　are與a可chances　in　w1｝ich　ash－gran旦1es　collide　with

each　otheL　　It　is　v¢ry　influe昆‡ial　for　out　hypothesis　that　the　sr血aller　a＄h　granules

get　the　negative“electric　c紅afge　and　the　larger　曾et、tbe．positive　charge　in　these

chances・f。・1！i＄i・F・F・11・噸g・experlentswereun母ertake墓t・testthes登P・sきi－

bilities．

　　（a）E噸伽醜醐んθu・瞬嫌88・抽・・』ThesameFapP貧ratus・映i“h
was　formerly　used　by・：K．Uchikawal（2）one　of　the口resent　aロthofs，to　iロvestigate

the　electrification　of　s6il　and　sands，　was　used　for　otユr　experimentsら

　　The　brief　diagram　of　the　equipτne血t　is　shown　grapbi．

distfibutibn　as　shown　g罫aphicallyI　in　Fig．3a

aPdb．（1）ltis・皿1yassumedthat＄maller琴sh

granules　have　t琢傘、n6gative　electric　charge　and

・1arg6r　as血grains　h鍵e　the　po＄itlve　chargel　As

sh・Wni4・Fig乙3噂・ 撫eelectr鼻ccharges・fnega－

tivelslgnarein暑㌻heup甲rpart．・ft典eeruption閣

callyinFig。4．In’thefigure，Aiきadishmadeofcopper，
having　a　diameter　of10c瓦and　is・con豆ected　to　an　electro．

meter　B　apd－is　electrically　shielded　by　c．　The　whoユe

’electric　capacit重of、the　sプste血is22¢m．　D　is　a　thin　tin－

platel　which　c哉pable　of　changingthe　itlclination。Previou＄1y

the　layer、of　asheS．of　larger　grains　js・pasted　over　the　plate

D・V・1cani砥lashes』愈・be－tested・areplac“d・ntheplateD』

Wh今ni書isl血c！ipedl寧1igh㌻1yth6ash騨nsgf1識r琴ersize
－
r
u
n ・d・㎜qゆ、thedi曲A雄te塊bbi確with本hesmaller，
granules．’When　i血glination　is！1ncrea＄ed，the　s血aller』ash

理anuleSru“dσw血『誕fterr噸1ng－withthe．14fg6嘩ai船

pasted　on　the　plate．

醸薯、
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　（真）　This　diざtribution　of　elecもric℃h翫rge　is　contr批ry臼to　th批七〇f　theαuptエonマsmoke　of　Volc鵠no

As我m窃』耳・H漁key翫ma：J・u搾n・Met・s・“・J購nジV・甲51P・48，ユ947。

（2）、K・Uchik翫wa：」・P∫n・Me㌻・S・c・J隅n・・V・L27，P・孚88，1949．
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　　We卑a4etheseex煕rimentsWiththev・1can三q・ashes、b・gughtfr・m．t畑neigh－

bou「ho・d・歪．t玲・わserving＄P・tA・TheaYerag6φameter・flarger．鯛nsisO．3

mm　and　that　of　smaller　granules　is　O．04mm．（1）The己eflectlon　of　the　image　of　the

eIectrometer　ls　mostly　positive　when　th6・1arger　grains　are　ruming　down　and　it　is

negative・without　exception　when　the　smaller．granlules　are　running　down．

　　The　averaged　value　of　ele位tric　quantity　p“r　unit、mass　for　larger　ash　grains　is

十〇・004esu／9（average　of　nineteen　examples）．　And　that　for　smaller　ash　gr皐nules

圭s－0．108．esu／g（average6f　nineteen　examples　als6）』From　these　results　we　may

conclude　that，wめen　the　ashes　co1茸de一Ψith　ea偵h　oth“r，the　lar琴er19r母iれs　get　the

positive　electricity　and　the　sm411er　get『the　n£gative．

　　These　are　results　of　laboでat6ry　experiments．　But　it　is　very　probable　that　in

the　eruption・smoke　the　same　process　takes　place・The　hyPot尊etic舜1aSsumption』in

the　former　article　lis・now　supPortod　lby，the　e奥perifnenta1．eV皇d即c酵ボ

　（b）幽画吻廓漁、伽”・」，・瞬。碗8．ρ！細痴． 、Th食、¢iStU細聯，inltheatm・s－

pheric　electric　potentla1．gr頃i⇔nt　caqsed．by、th6、¢rup重ion－smoke．．Q∫．Vo1¢no　Asama

was　always　negative．But　in　the　neighbo亘rhood　of　the　Volc3亘o　wh“nぬe　tip　of　the

eruption．smoke　reached　thezenith　the　positive4distuゆance　wasぼ「often　observed．

And　the　hypothesis（2）宙as　proposed　that　smaller、ash　granules6r　atmOspheric　ions

had　the　positive　electricl　ch註ge　and　the　largeどaSh　grains　had　the』negative・　The

cause　of　the　separation　of　electric　charge　was　hypothetically　consid6r“d．that』it

w6uld　be　due　to　the　mutual　collision』

　　Th6simi11ar　exp6rime血ts　aS　with　the’volcanicl　ashes▼of　Aso・were　undOr重aken

with　the　volcanic　ashes　ofl　Asama　which　were、collected・in　the・nei21：h恥蔑魚oodOf　tbe

むrater　by　Mr．H．DObashi，・Chief　o葦・：Karuisaw翫・Meteorological　Station．In．the　case

of　volcanic　ahes　of　Asam＆，』．there・ar6』・very　fine・particles．・The　average　size・of、

1arger　ash　g士ainl　is』about’1．3mm，th亀t　of　smaller　ash　gra血ule　iS’』・about・0｛03mm

and　that　of　very　fine　ash　Fparticles　is　about　1』6microns．・．

　　Onthecgntraryt・thecase・fthev・1canicash・fAs・・thesign・felectricity・btain－

ed』by　the　e1㏄‡rometer　when・the・1arg¢ash　grains　of　Asama　afβruming　down　on亡o

重hed｝shisalwa泣＄n6gative，with・ute文cepti・箕・・Thea聯ge姻a1μe’qfelectric

quantity　peru血it　maSs　for　larger　grains　i＄一〇・027esu／9・（ave卑ge，of・ten・3xam－

Ples）．・The、hyp・thet享calassumpti・蜘・the・f・加erPaperhaSngw・？btainedthe

experim6ntal　evidenc｛｝。　・

　　Thepr6blemWhythelargerashgrains、・fAs・getthep・si伽eelectr三cityand
those　of　Asa1na　get　the　negative　after　the　collision　with＄斑aller孚βnules　w窃s　left

untouched　for　the　future　study．

（1）Thegr・updistrib1・ti・ninthesize・£、v・lc乱nic我shes・fAs・乱hdAsa鵬1w乱salready・b－

servedbythelatePr・f。T。Ter批da勘ndDr・Y・ムliy翫ke・T・田gra⑫：’Bu1些・ぬrthq・Res・蝋・

V。1．13，P．801，1935；Y・Miy呂ke：Jgぎ・rD・hlet・S・c・J隅n・V・L［16・P・89身手938・

（2）H．Hat訊ke蜘鵠；J・脚・Met」一S・c諏1）an』V・L25・P・48∫1947・』


