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Research Advisor(In alphabet)

HiA Z2 Hajime Tanuma

E % Nationality

o3—=v7 Georgia

R # B Affiliation

A4 ) TEILKE llia State University

B & Position

EHIR Associate professor

B R OH M Period of Research
2020.01.12-2020.02.12

g X 5 B Major Field

[RF 5 FiYEE Atomic, Molecular and Optical Physics

OB RZEE / Theme of Research (23903 F/3 H7803X FLLA)

(Within two-bite 390 characters in Japanese/ one-bite 780 letters in English)

Theresearch is centered around the measurement of absolute charge-changing cross-sections for low energy
multiply-charged ion-molecule collisions, resulting in EUV emission from the target. Since, historicaly the
measurements in this research area were focused on obtaining spectra of photons, emitted from the projectile ion,
this kind of measurements are novel and the similar datais very scarse.




Q@WEME / Outline of Research (£f390XF/HH7803XFLLA)
(Within two-bite 390 characters in Japanese/ one-bite 780 letters in English)

A study of Xe™ + N, collisions was performed for the projectile charge states 12-15 and target gas pressures 2x10°

- 2x102 Pa. The EUV spectrain the 11 nm to 31 nm region was collected.
The GNU Octave (free software package) script was developed to replace LabView (commercial) code.
Data filtering script was devel oped to clean the spectrafrom spurious signal, produced by stray cosmic rays.

QWMEME / Results of Research (£F390XF/# £ 780X FLIA)
(Within two-bite 390 characters in Japanese/ one-bite 780 letters in English)

Absolute cross-sections for charge-changing collisions, leading to EUV emmision from multiply ionized target (N IV
and N V) were obtained by using previously measured detection efficiency of the CCD detector.

Dependence of the obtained cross-sections on the projectile ion charge state is being studied and compared to various
theoretical models to elucidate the production mechanism of excited target ions.

@45#%OWEEE / Further Research Plan (239033 /%A 780X FLIA)
(Within two-bite 390 characters in Japanese/ one-bite 780 letters in English)

Since the experimental data for absolute charge-changing cross-sections for ion-molecule collisionsis scarse, | would
like to extend this study to include heavier projectile ions (Kr, Ar) aswell as different target molecules (O,, CO,,
CH;0H, C,H,)

OFRREENEBTLOHEEER - RIFFEBROMELIZCOVTORE / Vision for Contribution
of Strength of Mutual Understanding/Friendship Between Tokyo and International Cities (23903
F/HEAH780XFLIA) (Within two-bite 390 characters in Japanese/ one-bite 780 letters in English)

My visit facilitated interaction with the members of host group at TMU and other Japanese outside TMU. | learned
many things about Japanese culture and they have learned some things about Georgia as well. | also had fruitful
discussion with avisiting scientist from Canada.

I would like to thank TMU for this great opportunity and hospitality during my stay.
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OWEMME /| Outline of Research (£ 3903/ A 7803XF LLA)

PHERFIAERDEFERETHMOCTERSNI-ZMAF &, PN FEEIRIILF—THREISELE, EHNNFORBE
FASMMAFVIIHESNSEFHERS (BRBITRIC) NS, HESNIEFHRMETHLIENZNAD, EHDE
FHBESNDARESELH S, HRADHARETIFIIL AN TaOX /U XeDFRICEVWRFD 0L LD SEAF 2 Z[RF5
FAERLERIC, DFIRBELCEMMREFAAUAERL, CORBEEFAAUABIRENBHDONAZRE T ERRESR
RLf COBRZRZRCEBRIH-OI1C, FABREZEEMICHUELTREAMBEEEROHIEEZBMICLT, MHRELEZ=Xe
A4 AV TN2IERN ED B REERET o1,

O@OWEHE |/ Results of Research (£f3903 /4 A7803XFLLA)

14.25GHzEFH (/0O HEBR A FVREZBWNT, 125 1HED ZMXeq A EERKL, 20 kKVDERMETIELTHEE
HN2R A EERESE -, 2EFHERISICE>TERLEZENAA NS DRIEMNER RSN, SMNAAHEZE
TEIE N2 FEFHRTHETRIRBIKENER SN TR T I AEEEEHERT 5120, N2EEMENEE LS ETAEEZIT
T=o TR, RALBENTHICLEHITLIENERTE -0, ZEBEHOBETIEILL XedF U EDOBEETEIEMLD
SOARRFAFTUNERBRL TSI ENERTE -, 2, WEDHARIZE>THRAEEE DRI IRHBEENRDOONT=
DT, ZOFHBEAVTHRERERFISDRLMEEE RO, BIELLL2TOMBDOAFXe/ A DB EIZDNT, 1x10'°
cm BBEDMEENEONT=,

@4 #%DEE / Further Research Plan (233903 /4 A 7803XFLIA)

AHARD LSBT ERBIEICE T HRALMEIRDHE (ZHIHNES BEASNEHIMTELDTHRARERIICEEH TR
SCRMTMESICIRB T O FETH D, oI, BRDEMAF L ORALGHFIENZRAVWRIEZTIGHE, Chbh b kERR
Z#BELTOEEL, BANDEMKREELTREZHAREMDEO _ERRREFXZADRFLEZAONDS, D3a—IF7HID
BREMBLOAVGNIEN D, BEMICFEBRPEEAFAREFENFATENEEBICHYHL VERRR(RT
LIhNEDa—CT7OMRRER, FEFEFLRSELEERLGV O, ERMEHRTEMWERREZHIT=OICIEEN D
RHAENBEATHHEEZA TV,
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< BEATEEIDDE;E /Foreign Researcher Report>

DOBIREE /| Theme of Research

The research is centered around the measurement of absolute charge—changing cross—sections for low energy multiply—charged ion—-molecule
collisions, resulting in EUV emission from the target. Since, historicaly the measurements in this research area were focused on obtaining spectra
of photons, emitted from the projectile ion, this kind of measurements are novel and the similar data is very scarse.

OWEMWME / Outline of Research

A study of Xeq+ + N2 collisions was performed for the projectile charge states 12-15 and target gas pressures 2x10-3 - 2x10-2 Pa. The
EUV spectra in the 11 nm to 31 nm region was collected.

The GNU Octave (free software package) script was developed to replace LabView (commercial) code.

Data filtering script was developed to clean the spectra from spurious signal, produced by stray cosmic rays.

O@MERE / Results of Research

Absolute cross-sections for charge-changing collisions, leading to EUV emmision from multiply ionized target (N IV and N V) were
obtained by using previously measured detection efficiency of the CCD detector.

Dependence of the obtained cross-sections on the projectile ion charge state is being studied and compared to various theoretical
models to elucidate the production mechanism of excited target ions.

@4%OEE / Further Research Plan

Since the experimental data for absolute charge-changing cross-sections for ion-molecule collisions is scarse, | would like to extend this
study to include heavier projectile ions (Kr, Ar) as well as different target molecules (02, CO2, CH30H, C2H2)

ORR LB & DHEER - RIFREEROMEICOVTOME /

Further Plan of Contribution of Strength of Mutual Understanding/Friendship Between Tokyo and International cities

My visit facilitated interaction with the members of host group at TMU and other Japanese outside TMU. | learned many things about
Japanese culture and they have learned some things about Georgia as well. | also had fruitful discussion with a visiting scientist from
Canada.

I would like to thank TMU for this great opportunity and hospitality during my stay.




<ZAWEEHILDIRE /Research Advisor Report>
OWEME |/ Outline of Research

FHERFHACEBOEF2REWM>TERSINZHEAA UL, PHEF/FEEIRLF—TCEHERSEDI L, EMNFFORBEFHIS
fli4 A VICHESNIEFRERS (BEBITRE) NECS, BESALIBEFHNLETHS I EHNZVD, SHOEFIHESL
AL H D, HAOMBETIEZ U2 /LTavF 2/ U XeDHKRICEVWRERFOLOMU LD ZMA 4V ZRFAFHERLEFIZ, 2
FHEBELCEMREFAAONERL, CORBERFA T OMNBIHRENEHORERET IHEEXRR Lz, CORKEREMRT
51012, RABELZTEMICATE L TRAMEEERHIIEEBMICLT, MBELERIzXe/ T ERALTN2ZN & DEREER
1ot

O@BIERE |/ Results of Research

14.25GHZEFH A/ 0 bOVEBRE A A VRERWVT, L2MEAS1M4ADZMiXe A F4ERL, 20 kKVDERZETHE L THFEMLN2
SHENEERS L, SEFRERICICE D TERLESENA AU SDELNBAShEH, SENA 4 OHNEEEEB TN2SF
LEHETHIETHRRENER SN TRAT IR ERRT 50, N2EHNENELLSETHEEZIT o>, TORKE, FAH
ENENICHATHIENERTE -, ZBEEHOBRETEIEL, XeA AV EDEETEEMBEISTAY FRFAAUNE
BLTWBIEAHRTE, £z, REOHMRICL > THXBEEBEORIRERENRDOONF-DOT, ZTOHREEALTHEER
FOLORAMEEERD, BELEETOMEBDAGXeq + 2 DIFAIZTDVT, 1x1016 cm2iREDKEENEF Sht=,

®45#% OB / Further Research Plan

ABED &S GERBREICE T HRAMERDOBEEIHANES, HEASVEHETELDOTHRBMRERNICE & O TR
RICBRBISFTETCHD. Eblc, BUDBMAFT U PHRLLGDFEHNEAVEAEZTSIRE, ChhbotHRAMEEREL T
2L, BRANOEMKE S L THERREHEDEO_EMZREE~ORFELEZONDA, Da—DTROWRELNLE LG
Wl éhn, BEMCFERZERPARIEFNESMATENEESCHYVEL., VERRRICHILZDEY 3 —C7OWRR
BIE FEFERDPERERALGVES, EROGHARTERNNERRZHTOICEENEORRAARNBEATHSEEZTIVD,

A4 RIZT / in our office EERE(ZT / in our laboratory
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