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Applying flying boat for Geosciences
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[RATIRE 2 A VW ERERHIERRERNZ DRI A, BRAZMKE IR Y —T 5 V201 7O KRBEHARIAERDO—
DELTEREIN, FLERAKREMBESEROELT Y VIIRRICERBESINE L (2017DE R KB
BRICIEARA) . COFEIZ. BHEMEEOAN REHRIBEACEREOKRERTMRE. FLWEEPKS
ZFOEARRHEEDY —ILE LTEATEZIEEBETHDT, TNITLY, MECMERTIEERATHE
EoT-ARREPERERA L, HAMOFHL LV MBRARMKXERE] | $ALLRBHAERIEEERE L
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DFEDFE, ISICHBERBADOREELBHELLZVWERVWET,

TITEIRITME (X, FEAMITERUS-2 (£R33.3m) ICRREIND LI BRKRBRTHEDNZ & T, BE
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T, RBEEBEEFTC— v AULEID D TERBETIIEVDOHIIRRTY., LHALRTELSERICFAREN
(&, REOHEFERICITIRIFZSEEICEK L THRANKRIRCPRESH A2 RAHK LD T, BHORRVHEL
fEEAY 32 E CEMICE ER DB MERARBHEZ EBVWET, chidk TBEENSDHRAE
Hl %, [FHLILDBADZET] ¥ TKBEY UV H—OFEH] ICBEBRATHERKDIENEZLET,

BMEINZHLWERIOER[E LTE. ERBOL IR, ORFEARY N (HEPKLUEA BEET. 4
v h—ERE, CHEER. BREENE) ICEHS L IESRRAL T TELY EA. fICH. OBFEERICS IS
243V RLER, QELDKE - BIEDTEBR AR WBKPDORRENE (57 hrvHEMEsS
) DEE. ORI (BAXROXUEEET) VRKOLESRN GOAR - BEHH. OKREEFEY PR
EKIB, ERT IR OBHER. QORIEAEE (ArgovihEE4E) DLAERRKHRE - @N. OAIHE
ERAVCEFEIOHTENRESNTVET, Ihdik, MACPMEETIREREIRETHZ L. RENIC
FRIRAAFRELZ > HERIEHIY T, RITBOBAICE > THBHOEAUNRIET N HEKET, E53AM
THELTHATEIEEAHEET. LHrHERE - BERTIELARTHROAD, BF - amERTERERL
SNZ—H/OT Ty ML Y, RECEBIEREOSHRICIIFHETT .
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A couple of thoughts on field observations for atmospheric and marine
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Prompt recognition of submarine volcanic activity based on detection
of mantle-derived volatiles in seawater collected using a flying boat
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BEMXUDEXG, AEOSICEFETIALY, HEEZMITT2MMICERGEZE 2SO THEENH
5, FREAETRLTH, BEEFTETIREBELRAR TSN —LERAFTEE EBICEBMICKHELTWVWD X
WEHY[], INE5DED AMBKGEEH) S DERAEOKREIE, BERBICKZAFELRIFLTWVWEEEZL
nNTW3, LEDY>TEEKILDOZEZIBET 22 &id. HEKERERZLITTRIBXDERNSEEETH
%, LOUBEXLUDFEREICHED BRAOKRRERHIE. KEBBKOZGIHE LTHASNDZLIFHZE
DD, ERICBETREI > TW2ERABLETIRETZILREBEZTIEAVL, BAHZWITEADEKREICE

BRAERAADERIX, BAKEEZOBRICERR IRV E2EELEZILEAZ L, BEMEFHET
ﬁfAMELkEFéhfwébHTMEutw\ﬁ@ﬂM@ﬁ%#%ﬂ%#?fétﬁﬂ%ﬁﬂL\%E
HIEERD S BB DSEFL =M T 2~ aFENLEEF NS,

BEOEKEHALEDIOLHMEINIBERABICEEITNIEBRERDDODRNTEAND DA, REEEHITE
EXLUDESICIET 2D, BKICEEFNTWEHKIE, BRAEICEENS Y MUERKRS. §habbI Y
NLAY D LA TERBRICEMALE AR B 72010, BIZIEPREEETIE, 1000 kmBL EE DEWEEEICHZY
IV MILANYDLADEBL TWABZENRAUSINTWB[2], BFICBITETY MAY T LDDTHMNS, HEK
HEASDAY I ADRARELZREE 22 HTALNATHYB]. E5ICCHelc T2 ES &I, HhiE
HUERD DA REANHFNNMA SN TWVWB[4], N DTALIFEENICREETHE-HD. BE. £
7. pHAGERIEOYEBEZNFBICK > TRMALAEILT 2 2 L id A<, XLBKADREN0 pptlh F&
BOTEWNZ &, ESICTY MUAY D LEBKEEANY D LTRAEL CHe/'Hett) H—HiRERMRZZ
EDD, BRANOBTRABREICHERICBRENI DEEMHOEVWNL - —E LTRHWAZ ENTE S,

ZFITAERTIE., RITRICE 2BKY VT V0 E3He/ He b B IC & 2 BENILEE D RES KT A IRE
I%, BXIEEE - K& - KESH (Conductivity Temperature Depth profiler: CTD) &. = X F U #KIFA
WLA—RERWE100 mEBAZREDOY Y TY Y FI3IIV—F U TIFRHNATWB DTS, 6], BLTEKE
BEPHEEIRO SNBRHICRITETRITL. BPNMIRIARADESEY Y Y VT E2THRD, RITROHE
B A ES L TERBICIEEREICT He/*Helb A A 1TV, Y MLAY D ADNBHENTWEHEL T
BROBHIRBEFTAEORENH 20 ERRICANRD, BLTHEREIPBEZICEARINT, RITEIRIZESICL
BRURBEEZB X > CTHRERWGEICIE, MKMABEEZZA TEROZRE O7 74 ILERY, ¥V MLAUD
LDORHEIRTIICEDZ., ZTORBEENISRARICES LTI/ YORELEHET 5,

AN LEIFTRLS, BKISAFELTWR ZBILRFEY X ¥V DirFEAMALL. BRORBAMKLLRE HBF
BRMERDOEBBRICOVWTEERFINEAR B[], EBESIEAXNUARCERAR, TBARORAMKLEES &IC
KIFEEAE=4— L. BEXOUEM%TET 2 MOREKEE DRERXMUHAR - AMERBETOS Y
b1 (http://www.kazan-pj.jp/) D—R& L THELTHY ., ZEROBRERDSBUKLOHE2TAZ2EZD
D, SBENMIEEDERBKDRIE SHEAM. BRAIL—Ty D ’He/ Hetlb D4 AT LDBEIRE D T
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Sample recovery of microgravity experiments using sounding rockets
opens up new sciences
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In order to understand how cosmic dust particles form in the gas outflow from evolved stars, we have
performed microgravity experiments using S-520 sounding rockets of JAXA. In the microgravity condition
during a parabolic flight of the rocket, cosmic dust particles are synthesized from a hot vapor in a specially
designed experimental chamber and its nucleation environment is observed by means of a
double-wavelength Mach-Zehnder-type laser interferometer. The deviation of the interference fringes tell
us the nucleation temperature and concentration, which are similar nucleation conditions of natural
cosmic dust particles formed around evolved stars such as supernovae and asymptotic giant branch stars
[1]. After the experiment, the S-520 rocket fall onto the Pacific Ocean and sink into the water together
with the produced particles. Based on the result of this in-situ observation, nucleation theory determines
either sticking probability or surface free energy. Both physical parameters of nanometer sized particles
are crucial to expect formation of cosmic dust particles. Nevertheless, we have only a data of bulk surface
free energies and expect one for sticking probability to discuss material evolution in the universe. In a
previous project using the sounding rocket S-520-28, we succeeded to determine a sticking probability of
iron nanoparticles and show the difficulty of the formation of metallic iron dust in the ejecta of a
supernova [1]. If we could recover the produced particles, surface free energy can also be determined
after measurement of the particle size using a transmission electron microscope. Then, formation of
cosmic dust particles can be expected more precisely using nucleation theories and our insights on the
material evolution accompanying with stellar life will be deeper.

In addition, time-resolved infrared spectra of the particles during nucleation and growth under the
microgravity environment have also been measured to understand the origin of infrared features
astronomically observed. We succeeded to observe infrared spectra of alumina particles in intermediate
state in a project using the sounding rocket S-520-30. Unfortunately, however, the polymorph of the
produced alumina particles could not be determined because the sample is into the deep ocean.
Currently, to recover the sample and payload after sounding rocket experiments, we have to find
international corroborators in US or Europe. Actually, we and other Japanese scientific teams are making
working groups and started projects of international collaborations under some complex systems. If a
flying boat will be served in a Japanese scientific community and can be used to recover the payload, our
characteristic sciences in Japan will be opened up more easily and progressed more rapidly.

[1]Y. Kimura, K. K. Tanaka, T. Nozawa, S. Takeuchi, Y. Inatomi, Pure iron grains are rare in the universe,
Science Advances, 3 (2017) e1601992. DOI: 10.1126/sciadv.1601992..
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