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Effect of directional response of ultraviolet radiometer for ultraviolet irradiance
measurement of large source

Shu TAKESHITA (Research Institute of Science and Technology, Tokai University)
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Abstract

A directional response of irradiance meter is affective to measurement value especially near field
optical radiometry of large source. However, in the industrial process using light source, the optical
radiometry has been performed close to source for housekeeping of the product. Therefore, if different
irradiance meter will be used, the irradiance measured is difference among irradiance meters. However,
there is no data set of the effect of the difference directional response for near field optical radiometry of
large source. Obijective of this study is carried out to determine this data set. Two ultraviolet irradiance
meters are evaluated. The effect of the difference directional response of irradiance meter is clearly shown.
If difference irradiance measured among UV irradiance meter in 5 %, the required distance between source
and irradiance meter is two times or more of the source size.
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Figure 2 Spectral response of UV radiometers evaluated
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Figure 3 Spectral power distribution of UV Fluorescent lamp used



Figure 4 Measurement scenery of this evaluation
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Figure 6 Directional response of UV radiometers evaluated
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Generation of Thermal Cavitons in the lonosphere

Takao TANIKAWA (Research Institute of Science and Technology, Tokai University)
Sugiya SATO (Department of Human Science and Common Education,

Nippon Institute of Technology)
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Abstract

Thermal cavitons are large-scale density depletions (typically, over 10 km in extedi/ag|d|25%)
that can be generated in the ionosphere due to the local temperature increase that is caused by the absorption
of a high-power, high-frequency (HF) wave of effective radiated power (ERP) ~ 100 MW near its reflection
layer. In this article, the observations of thermal cavitons generated by high-power HF waves under various
experimental conditions are reported. The experimental results shown in this article were obtained during
active ionospheric modification experimental campaigns held at the Arecibo Observatory, Puerto Rico, in
1987 and 1997.

1. IZCHIZ

EREEIL, 1) BAR (AG “BE”) OREZMBEITE 5, 2) D TH UIADPERED @V, Q%ﬁ
HELTSNEERBR T I AOERETH L, Tk “BBE) BICHIHT XIERINT “GE
FERRITIX, BE— Aiﬁkwﬁ%n‘%%ﬂﬂb\é O, YT LR EDREMED @b E % EREE
FICHEED b O Ekkx H D0 [1]. R CIERFICEN (BRI ZERRE 7 X~I2/EH
SHLHEBRERY LTS, 6o T, ZI?/“XC“C “BEENVEBEE R LS o056 X T — g
X 0 KEIOMEPEIR O BN & BB I EAT D ERTH H[13-18] Fx OAFETIL, EEEEO
T RATEENE — 7 EA D0 O F @ik A et g &35 23, & Ok CRE ) B 0O R
WXV ANEMIZEIE R SN DBROH % Fig. 1IZ~d, AFERBE (High-Frequency, HBY) 1
Z DR ELL T OREE TIXA S & SO OB RIC L VIBEESHERLTEY 77 7«\7&%??
DEZRIZL DT T A~ NE (A — L) WAL D, iz, ZOFKTIISFED 7 7 X~ R EMH
MELDLZEHHMONL TN D, ﬁ%??i\ﬂﬁﬁw&®ﬂ&ﬁﬂm~ww@ 7T A~ JE R
E—HTHn, 7T ARSI LD EHIE O FERA~OT— REHBENE L, AS HF O
FRVIRINASEE 2 5, LIRBIGT Jﬁbtéﬂf:a‘?ﬁﬁ IERIRIEIZ 720 B < @B ORELEY, Z
DOEEEFITFERKOFE A - &R LT « 7 a— IR B EBENE LD, KIRIES
WL T T AU b KRELFE LG5,

HEHEE T T A</ 7RI L TR ERIGEZE LS | BIRIIELS IR T 5, D
FER AN T T T ROBET DT 4 VICKREBREFTBDNDENI DR —DOORHTHDL, 7
T A=A U 5 JRPTi 72 R BEEAL 2 — %I “F v B R (caviton” & RSN, ED AT —)b
. AR OESICN U TEIC3EEICOEATRETH S (Figs. 2 and I HMH),

HF 1 23 LIS I RN S AU S L 7-§R 3B 77 X~ (electron plasma wave or EPW) 25 if



REEWR E&E L CREE L KIRERERICRET D &, ERES (RrTexs—7177)
W2 XY KIBWRW N 77 XA~k 28R L “FifE (ES Fr B hY” BWELD, 77 A~ Tl
WYy Ry LRESEA. Figo 2 O ERICR L RER U2 KIBIE R & AR B AT 1
ol E) (B, ESF ¥ E L) ZIEETONEMTH D, EREE FEO&M T Tik, ES
XY E ROV A XFIA = MDA —F— AR I VPO —F—ThV | BEEXYET 1
DOWE (Pring) 1X3EH 1% 75 10% FRETH 5H, BRI L BB S By e hy) O
BEYRT 2 HMT, FEFIZEHOHF AV AZHWS EREEMTHZ LKLY ESFrE
T B DR  HE A KT PRV T 7 2 2 T ELEE (strong Langmuir turbulengd 73 HE
J§ 77 X<l R ENnT2[2], Z OBGIIRETEREE ERO S CHAETH T 7 7 1 7 ISR
HDO—2Th D,

“Eie (EM) ¥y E R (Fig. 2 FX) 1%, KEE LD FEOMER CEERL L- HF IO
BEICHEI R TFrt—T 4 7 HTHELND L DT, VA XIAH HF OB ERE &+ A —
ML) AERRERENIEIR D S VBOA—F—Th b, BH ZOMFITRVIEE TR, Pring 1% 1%
IFNERTHD, LOLAENSL, EMF Y E M IRICBRDEPEF vy B h oo “Fi” L7250
BN D,

Fig. 3ICHAMITR L THIORABL O EETH D “BEx v v o OERBERTHD, =
B Hm5H LI, BEX v B NI T T A0 - R EEBIRICRRT S -T2 D4
FIMIVN ), BWES v B koY o XL 10 — 50 km AR 15U ETHY . Fv B
F 4 OVES (Brin]) 1355% 705 100% i< ICEET 5 b O E CRIIS TV D, Wi O o ER
EST A~ TIL, BRBEBEEICET L2 E TRARREICOIEY 77 A~ 2K NICHALIAD T
K ZELIIBMAEE TTHLRVWBYVIAERFARETH H, #o T, B - K-k 5 O EBRIF 72 3
WTIREINTZRMEFTLOFIETTE RV, TNNERE YT A~E2 A5 Z & THEBMAESIZT
EHZ LD THD, RREEMHEEROmAREM TH L, BMEF v v kL& H) Duncan,
Sheerin, and Behnke [3] & VW K DO #0727 T X~ AR SEF: R CHRA S L7z, £ D%, Wong,
Tanikawa, and Kuthi [4]iZ L 0 B OERICBWTHE Sz, BWEs v B Mol aZl e L8
fEL TSI —F—Darta—F - F=F— FCEBICH CHETHIZLNTE, ZOE
BRCEVES v B R DR - WL T 7 A~WEOF CHLRERE NI ~T 4 v 7 RBIRTH S,

Duncan, Sheerin, and Behnke [B] & 2 ZWES ¥ & b > O3 R 19854 O KF5E Bh 23 LL#Z A 55
W 72 SUT2 03, E D% KIHIEEI NGB /2 0 BEEE OB EN 2R L LT ERT Iz onEWE
¥ v hATBI SR R ot FNDD 10FRDFE S 72 19974, KEET =L ) 20T L
VRN EN R IE CHEM S - REENEREE ER Y v Rl B VT A IRy B &
BT 2 Z LICkEh LTz, 1998 FFI 7=V hY azBllo-ERANY 7F— ik 7 LU RERR
SCEAT R O REBY FEEREE SZER A HF sk 1 3BRA e E A T OBRBERIND Z L idhoT,
Beo T, TNUUBT LY REBEHERKLAETIOMOERIZIER T D Z & NHKRIR>TLEST,
Tex OBWER v R OBLAIRERIT, BB OMRRERE® [6] L LCEEEdbNT
2, ERRFRLE LTRERINTWRWNT —Z B2, T —ZHUG0n 60072 ) ORI L T
DN, TOMRCHRLELTELDEHT I LIZLEDOBREHRLTH D,

B 2ECEBRGEOHAE L, F3E T 19874 KON 1997E D EERT — X % FET L 7= 31
BT D, AT, B LS ET MO W CE ISR T S, 85 i ERE RIS
ERTHY, FEOHIIARLOELHTH D,

11



Fast Electrons

U
3
-t-_’ “““““““““ VIOOm
E (_1.—9_“.52. ...... _
Strong Wave
Absorption
HF Excited
*A?PQIOW* Plasma Instabilities
(0%, Ny, O; )
PR HFE Antenna
35
Arecibo (Puerto Rico) ne
fH|: =3-8 MHz
PhE <400 kW

Antenna Gain 23 dB

Figure 1. Various phenomena that can be induced during active ionosphe
modification experiments at the Arecibo Observatory, Puerto Rico.
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\ 4
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Calculated Gain = 23 dB at 5.1 MHz,
Equally Radiated Power (ERP) = 8 — 80 MW, Polarization : O-mode

Figure 4. Experimental arrangement for ionospheric modification experiments at Arecibo.
The distance between the Arecibo Observatory (the location of the 430-MHz Radar) and
the HF Facility is ~17 km. The angle between the radar line of sight and the geomagnetic
field line, 6, is 42 degrees.
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Table 1. Location of Arecibo Observatory

Geographic
Latitude (N) 18°2@6.2"
Longitude (W) 66°4%0.5"

Geomagnetic
Magnetic Dip 50°
Declination (W) 8°13'

Table 2. Arecibo HF Facility

Frequency 3-18 MHz

CW Power: 400 kW max
Antenna Elements 32 (4 sets of log periodic elements)
Calculated Gain : 23 dB at 5 MHz
Effective Isotropic Radiated Power (ERP) 80 MW max
Direction of Transmission Vertical
Polarization : Linear, Left Circular, or Right Circular

(relative to the direction of propagation)

Table 3. 430-MHz Radar

Frequency 430 MHz
Wavelength :  69.7 cm
Wavelength of Perturbation Detected 34.9 cm (= 69.72 cm)
Power: Peak 2.5 MW max
Average 150 kW max
Duty Cycle: 6% max
Pulse Width : 2 ;s —9.999 ms
Antenna Size 305 m diameter, circular cross section
Full Half Power Beam Width :~1/6 °
Beam Size  ~900 m diameter at 300 km altitude
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Figure 6. Observations of thermal cavitons.
(a) Example of a thermal caviton observed during the daytime (after Fig. 2 in ref. [4]).
(b) Example of a thermal caviton observed during the night-time. The broken curve
indicates the unperturbed density profile before the generation of the thermal
caviton.

Note the difference in size and depth of cavities between two cases.



Ion Line Return Power —— 89 m —»

3-26-87
fr=3.175 MHz
(cw)

Enhanced

AST

20:35:03

20:40:15

20:45:27

20:48:56

20:55:51

21:01:03

lon Line
21:06:15
21:16:39
21:23:35
(HF OFF)

21:25:19

1 ! I

50 150

250 350 450

Altitude (km)

Figure 7(a). Temporal development of a thermal caviton.
The data shown here were taken between 20:35:03 and 21:25:19.
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Figure 7(b). Temporal development of a thermal caviton.
The data shown here were taken between 21:30:31 and 22:01:43.
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Figure 8. Temporal development of a thermal caviton in the case &fe = foF»
(the electron plasma frequency at the peak of the ionosphere)n this
experiment, the experimental parameters used wergr = 3.175 MHz (CW,
and ERP = 60 MW. The HF wave was turned on at 20:22.
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Figure 10.

Temporal development of a thermal caviton. The HF wave was ON between

22:40 — 0:00 (local time, midnight). For each figure, the ordinate indicates the
altitude, h, between 50 km and 550 km, while the abscissa denotes the electron

plasma frequency,f,e (MHz).
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The data shown here were taken at the same time as the data shown in Fig. 10 were
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the data in Figs. 10(b) — 10(f) were taken.
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Figure 12. Thermal cavitons and the corresponding altitude profiles of the electron
and ion temperatures. The data in the upper figures (or in the lower figures) were
taken ~30 s (or ~8.5 min.) after the initiation of the HF heating. The HF power used

was ERP = 80 MW atfyr = 3.175 MHz (O-mode, CW).
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Figure 13. Thermal cavitons and the corresponding altitude profiles of the electron and

ion temperatures. The data were taken during the short-pulse heating mode (0.5% duty
cycle). The data in the upper figures (or the lower figures) were taken ~30 s (or ~2 min)
after the termination of the CW heating shown in Fig. 12. The heating frequency was
fur = 3.175 MHz.
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Figure 14. Numerical results of the HF heating of the ionosphere using Egs. (1) — (3)
assuming that the heating source is due to the Ohmic heating of the HF wave only.
(after ref. [7]).

5. &F®

51. BERX¥FYET s BEDER

FERF v 7 4 BEOEREZIMT 5720 IKHBHE AL D REREFREE EAEZIEL
CHATE < TEHR B2,

ST T VOBJR E L CAF BB DA — AMBONFE &2 B0 AN7=7200 TIRIRE EH o5
FEE LA TE 22 (423 R), FERO YT X~% KB HF I TR+ 25846, LigE
(Bt EHE) T CASHERE D= %)L —0D 30% 050% F&E MBS &_%—Fﬁﬁéhé
ERHITE S [9], 6o T, B— REMINTZHER O =RV X—R EORET T X~ NI FHF 5
LG50 %EIELS T2 0ERH 5, KBS ¥ ©F 0 DB S22 < OREIC OV TIER
IZHEEE OBV Enhanced lon Lin@SFIRFIZEWE S+ & NI SN TE Y 1 4 v ELR O F 5
OEEMZTREL TV D,

Flo, DETWEEXYET o NEL D E. AREREORERKICELRET, LT -
TA =N T OHENEEIC /> TL D, ZORE, KiHEk T A BRI O = %L
X—EN ENDAREMENH TR D, BV T« 74— v VR 2 BRI 5 R ICER Y
Amé*kfmﬁﬁﬁﬁ74§%ybﬁ:\%ﬁéﬁ%%ﬁﬁﬁé:&mﬁﬁbk%%ﬁ%é
8]l 2% AEENLT « aL VAKX NMIEIEETT MIEY ANDIZIERER 072k TH D,
BN T T A= THROBEEIE L OOEHRI N T AICH ST [10], REWMEDOT
X BAETAREEICESTNRNEWNI OREFETH S,

52. 8MEX v E b EXEED

1980 D&Y | KRB NTEIRIZAR D ICONEWEXF v © F 3B SN ol Th
TR BHEEEEN 2R E LT ER L AFEDEEEO HF R IZ T 5 K EE RN A D
THVEREREICRIT D HFIROWIN A RE K o Z LICERFERR S D EEZ6N5, LV &K
DHFEZES & E— NEM TR SN DFEKR O T 7 XA<vhi& D v 7Y o 7L 72 0 2R
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ELTHFED FIgIT 7 A~ K DWMINEENE LD, 6o T, X v B M AFAECE 2D
EWVNH Z LT D, L LR S Tk 13 19904 DO REEN B HERE EBR % v o X — 2 D fue = 7.30 MHz
KN 8.175 MHZIZBWTH (ZHAUHDEEEIT, 7 U ARER TIHE R EmO T, 47 L H I
FEBRIZB U 2 B O IR TIE e V) CW MEAVTHE T OB EEROIMEZBH L&A H 5,
ST VY RBWHRILE THI /e Re B BB E SRR 21T 5 T L IFHMEERN THH O T, mEICTE Lz
T—2% b0 L ABEITEELZERT 2LEMEZE TV A,

53. hy 7 YA FIZBRAISh-FEEXVYET«
COFZIHASNTZBEXYET 4 DRI BWEZHFET S HM T, LIRS L) ET L
[11] ZEBETHRFT & THA 9,

HE B3R T ETRARTEZ LI RNANAR A T = XL TRIN S HEFIRE 2 8K
ERBHENY TR AF VIR EEBBL A A VRED ERSE 5, TR, MEGERO
7T AR U, INEEIRN IR T m O B By 3RETH, O A AL ZOE IS
S FUMBGEIR ) DIRHT 5, — . B Y OKIROE 13 Z OfEEICTEA LAS HF 12 X 0 ingk
ENb, ZOXHT B 7otz (0, €) 77 A~ ITIROEE 72 B 224 (charge exchangef )it
fiEBEF A5 A (dissociative recombinationsC i & 2 X1, fE R & U CHIBAEIR AT ORETIRR 2T -
T-HE D 7T X BENMET L T X~ « NI BWRAETDHAREEND D,

Charge exchange: *@® N, - NO" + N
O+0, -0, +0

Dissociative recombination: NG e-— N+ O
H+e-—-0+0

WHOREREBEHE CIZ0" 14D gXB KU 7k (Z 2T, glIEAIEE) ([CX 0 Hm
DA GV BRPTEZ THHD, Z OB AIROBEIIFRIIn 2727 T X~ « NI E Y - Tt
B, BRRF AT ST D TDITII AT NNTA A T 20N H 0 | STV A
XONEY By NRAETHIEAH, Z0 Ey EHIBEK B L1285 ExxB KU 7 MZED AT LT
FFCRBET D Z LC D, Fig. 90HA, RV 7 ME#EX (BOmM/sTH-7228B=05GL 45 &
E,O3mVimEws Z LIl d,

HBARBR L LTHET LT T X<« RTARIRIIR S T B EERT v VR DBFET 256,
FROBBNECGL 2B EERH D, EMF Y B BB E&ICRDAREELEZOBND, B
XY E RN T TR - NTANREDO L ITHEERT 200 B 2ETH L, FEEL
R R EFREITZ N,

6. F&LH

TR adT L URERKE TEM LI KED HF I CEE FEN 77 X~ % i35
“HEEhEMEE BT OBRIC, ERBRBEEX Yy ET 0 BWEX v v b)) MWEEE T T X~ iy
ENTe, BT Z BB RIC DWW TOHRETH D, BEIOFRMETTIX, v BT 4 OFEEHH
DIV 1L Ah =6 — 7 km, fx KEEZZTE Bringnax=7 — 8N FEE TH 7=, —J7. WHIOFKMET
TiX, Ah=20-80 km F/Nglmax= 70% &9 ERZREHE X v ©F ¢ MBI Z 4, dn/ng| 73 50% %
B2 5HENLIELIEH -7,

HFE 2L 57T X~ DA —LNEEBJR & 25T 7 7200 CIREE L5, BEBDOES
WAEIE L Gl 2 DIIEAR+595Th L OB CHRIBRICE S D FER O ¥ v 73R,
FRE LD T BEX Y BT A LD AR HFE OB LT « 74—V v TR EEZELLET IV
WCHD AN D BERH D,

G. Meltzet al. [10] OFFEICE D &, fye=fF, OGA, HF OBV T « T3 —h v 7RIk
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D EFIHR LT T X~N ko7« A NI “BHL” HE S R > 7 - 34 R854
bLHVELEND, 7Ty ke by T (fe=fF) OFDMEITH A OERIZBWTHEGES N
TWBH, Z O burn-throughZh 28 b v 7« 34 RIC “IRhiid” 79 X< « RT7L0AERKIC
BRLTWDZ BN, BrxOERICBW TSN, B0y —7 28z CThy
T A RN 7 NTHEEXYET 4 (T X< - N"T)) OB EE L EBET D200
53 TR L ) ITHEA R BBk ae— 1Ly NIEBTOILERNDH DTS,

M v B b IS LIZLIEBLAIE L5 Enhanced lon LINeDfE(EIL. WHE 7 7 A~ IELHR
MAELTNWDZ LEREBLTWDS, Fig. 15ICEBETICERIND “FxY B N” Of—/IRA
A=V ERT, SBREFERELIEOBMESY ¥ B N Ak T 2 B EEMICRTT L TITS M ERH S

7259,
Therm<w'£on/

«— ES Cavitons

1 V

/
va/v

Figure 15. Schematic diagram of the relationship between a thern
caviton and ES cavitons that are generated inside the big cavity.
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SUOFFETIVHEORIRRICZFIALEEEY = FEOSHE

B2 Bk B 5F (HEHLER)
The Synthetic Method for the Lactic acid Amides by Utilizing Ring-opening
Reaction of Lactide with Various Amines

Mikio WATANABE and Yumiko SHIMA
(Department of Chemistry, School of Science, Research Institute of Science
and Technology)
Yumiko SHIMA(School of Science Department of Chemistry)

F—D—F:3UFF HETIF RERE
Keywords: Lactide, lactic acid amide, ring-opening reaction

Abstract
It is well known that lactic acid amide skelton is important as a part of
depsipeptide™ It was found that the ring-opening reaction of lacide with
amines followed by hydrolysis of the ring-opening products to give
corresponding lactic acid amides in high yields.
Further, when in this ring-opening reaction, excess amount of amine was
used, it was also found that the lactic acid amide was obtained directly
without hydrolysis process in high yield.

1L IEZL®IC

L(—)Z77FF Q) ZRIROIBPEBRILNES Lo b DT, THEZORBREAWIL., Aot
TAF v 7 ELTHEBEZED, BRI LWHEME L THEHERL TV, 213

— . BT I FOFEKIT., TEEEEZED TWE T I R_RTF ROWMSEKE LTEETHY
BN SN TWD, WEREY, HxlZT7 7 F ROBRBRKISIZOWTHEA R 21T > TWD 8, A
FEG 72T 7F RN, i ARAFRELTE LTHATESZDTITRWNEE 2T,

Tiebb, 77 F RERFRFZEZATHT7 IVHEEOHRKEZITWO, 50727 7 A VLR
7 2 FHEOMKSEEITO, B5N73EET 2 Fo 1 H-NMR 2@ L. 7T A7 LA B A
FRhAROHZEICED, 7TIUORFEMENFHRICHE TEHO TRV N ES 2T,

BE, RERFZZHLOT I VHONRFEMELZ RO DI, Ty vy —il3EE2 0, $Hhd 257 2
N2 X 20 9F-NMR ZHE L Y7 A7 VA RMEDOLRI VRO OB —EHTHH M, &
HEREMTH -T2 BENEMECH - 720 IEDE 5,

FIFRET I VHEEORBRKISIL, ERN DR DTN ATFAT I 2 EORIGHHE
ENTVWEDORTHS, ez T, AETIET 7 F FOT I L OBIBRKIGD RSS2
THID, MAREEORLDE 1T I U EAVBBRKIGICOWTHRE LT,



2. BRBLUER

FPFUDIC, FE1TIELT, TubEAT Iy, TFATIV, A7FATIV, -7 rEL
TIv tert 7FNT I T =V RO & LL()-F 7 F FEDOBRBRRISICOW TR LT,
T 725, THF IR C 1~6 KRR LIS S0 & ZTANVKEFED/ S N7 m s I v
TFNT I, FTFNT I AIMD T AL — R TEIT L, T 5T 27 hA VAT I R
(B) BHINETEHEOLNDIZLEZRE L, LOLAERL, RKIGIZBWT, BIRAERYN I 51T
RIIEDZ 7 F REIELTZAbEY () bHELND T EnB B Eleo72, (Scheme 1)

O O
o ¢}
1

2a~f

e: R=tert-Bu
f: R=Ph

Scheme 1

Table 1. The reaction of L-(—)-lactide with various primary amines

entry amines time (h) yield of 3 (%)
1 2a 1 89
2 2b 1.5 88
3 2¢ 2 87
6
4 2d 49
6
5 2e -
6
6 2f -

T, HETAXAT I AR EENA Y e AT I 0, BRERY THD 3d NS
DICRKIED T 7 F R LTAbEW 4d BRE AR LTcTod, BEH#ET VXL T I T HA~RIL
BNRTHLNTZ, SHIC, MERBEEORER tert 7T NLT I 007 =) NZOWTUE, L(—}7
7 F REDRRKNTIEEITET, FEORIZE EF o7, 2O DR A Table 112F & ®
Too WIT, FFONTBHRAMY Ba~d ZHEES 2 Z LR ZDE £ AT VARG DIKI R ZAT
WHIIITHDHEET I FOGRIZOWTHE 21T o7, 78 IbaED 2 &R KGR EAT
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72D X VIRFNR G TR IREAIT O EN B D, 77 F NiE, KEKF CHESIHEETINAK S5 i
ENDZ NS, £, KB TOMKDIRZONTHRINZIT-72, T7bb, KEES 60°C
T 6 Rl LIS 21T o 7oy, ROSIE AR EITE T, REHEIIC E EF o7, £ 2 T, BARAERK
W 8¢ % FATIAKGIEDRMICONWT, WIHEOREE, KINREORE . Rt 1To728 25, &b
A2 G & LT 1% DRI Y F U 2KESIR 2N 2 TER T 2 R LS S5 2 & TH
M ERDHAET 2 R e 2 88%DINKTELND Z A2 RH L7, (Scheme 2) F7=. iDL

i) 8a+8b+3d b [FIERIC 1%DKEE L Y T 0 L/KIFIR 2 N2 CHER TR LG EIT 72 25,
A L= RIS DPETT D Z LA BNE IR T2,

0. o)

J\:I +  Oct—NH,
9) ]
1

3c 4c
1% - LIOH aq 't
—_— Ho\)l\ ~oct
THF, 1t, 2h EG
5¢ (88%)
Scheme 2

F72. Scheme 1 TRLIZL(—)-Z7F K (1) &FxDHE 17T I L OBRBRRISZ M,
WRIOT I EAWTRISEIT) & BBRERW S L7 IV BMKIGLERLEY THHIET I R
DEOLNDZEPHOMNE R oT, ZZTLIZ2YED EOT I U ERISEIT AR, BIAEKRY TH
b5 da~e DAERRE AR S W, MKGET 2 2 &< BIE T 55 T MM% 5N 5D T
e EZT, Thbb, 1IC4%EOT o LT 2 (2a) MARE T2 4RGSR L
A, THILIZEY ~RUICHEMET 528 RRFU-N-7rELT B XTI R ba B 93%D
BINERTEOND ZEZAH L, FEIC 2b~d IZOW T H BRI AW ZEt L& 2 A, %t
IS HHEET 2 RARIETHLNT, S 512, Scheme 1 DOGIZB W TNRDEN T2 A VT
2EALT IUDLEETYH 69% DR TRIST 2T X RBRELNLZERHLMNE R ST,

(Scheme 3, Table 2)

J\: I 2 R-NH, ———>

2a~d ba~d

3=

a0 o
00O
(T TR
- O
e )is1

Scheme 3
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Table 2. The preparation 2a~d by using excess amount of amines

entry amines molarracioof 1and2 temp  time (h) yield (%) of §

1 %2 1:4 1t 24 93
2 2b 1:4 rt 24 95
3 2 1:3 50C 6 97
4 2d 14 rt 24 69

PLED XS, Z7F REF 1T I U OBRKIGIZ %b\fﬁ{j:ﬁimxj\éu\?*‘/k@}yim: 5
WTIX, Z7F RETIVOENMDL: A4 Ek L 2)LBRIOT I 2 HWTZGE, BOG T
RCHGAL—RIZETL KRGO TREEZRD Z 7 BNET AT I R E6ND 2
xR LT, Schemel T/RUZ 1 EEDT I v & OBHBRKIE, %%MKﬁﬁéﬁ%®mm%%
B XV HEET 2 FEAKT 2 HE. BXOWEEIOT 2 > L OBBRMKGIC X DEEILET 2 R
BRI NT, 77 b EMED Z &R RIEBEITL TN L0 E 2 iR T 572912, (9), R)-
T F OGS E, BONTAERIO NMR ZHIE L, £OVT AT LA KV BUS AR Z REF
LTeEFHEITLTWVDONE I DR TEDLHDEERT,

Ph (e} Ph
J\ (0] ° N *
H
\\\\\ H,N THF, reflux, 5h H
(e}

2g
o) Ph
1% - L|OHaq \)k /'\ Ho /v\
THF i, 1h Y N

5g
yield 90% ( 1:1)
Scheme 4

ThbbH, 8),(R)-T727F FEEELDR)-T7 == /VTF LT I % THF IR 5 BRI LK
I STt SRR 1%KL Y 7 A% N2 2R T 1R R LS S8 72 & 2 AL N-(1-
7:::/1/3:7’“/1/)77 I R2390%(59 : 5h=1: )DOEIETHLNLZ EEZ R L, ZD0Z &b

I K DBRBRBUG I L O D% ONIKZRENE, 7' b2 2 &SRk EfREF LT
EFFEHEITTHENRHLNEIR ST, (Scheme 4)

TOZLEEY. RE-TITF R, (ST F RBLEUS),R-7 7 F RER):-T7 == /VTF LT I F
LLWEEQ)-7 2=V F AT IV ERAMGEEHLZ LICE D, HICHARY c=L=F LT I K
OREELE 2 R ET H Z LR, REBLVSYED 7 = =V=F 7 I OIREM & FAERIC K
JSEAT O LRI DIRGHERETE D H O LHERIN D0, FEl 72 SBRIZ DWW CHIERTH 21T
S TWb,
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3. RE&
NMR %227 rLORIEILX. BRUKERAVANCE 500 ! 2227 h o A —& —Z& -,

53HTH TLC 1% Merck #1 Kiesegel 60F264 %, 7 L7~ N7 57 4 —HT U a7 ik, BER
%D h T rr7a~ 7T 7 4—H U H7 L 60N (BRik, F1E, pH=7.0£0.5, 100~210mesh)
ZHWE, T R7E R 77 (THR)IX, ELF a7 —3v—7 R 4A TWER L7-%. && ) b
UL R Tz ) N, &G RELEZLOERBEBICHH L, ZOfMoOREE, 351X,
MR 2 e 2o MM L,

L)-O)-F7F REeFabEALT IV OBERKE

HHEFWEZA T, 50mL " AF A7 T 22i27m L7 22 0.0625g(1.06mmol) D 4mL
THF &k 2 AN, (L)-(-FZ 7 F K 0.1440g(1.00mmol)® 4mL THF ik %@ F L Tz
7ot EIRT 1R L2, 10% 0% EEZ M4 T pH % 2 BREIZ L, /K 10mL ZMx.,
HfbAF L2 30mL T 5 [EHhH U7z, ARE 2 fafn &K TV, EKMEE~ 71
LT—Wip L=, AL T, B—% U —= KL —&—% W CHE G 21T - 7=,
NI hruv 7T 7 0— (BARE FRTF/L~FH=9:1) ICTHEKHZT
ol ZA, BHRMKH TH H(S,9)-2-7 7 FA/L-N-TrELT BT IR 8a A
0.1804g(IX 3 89%) & (5,8,5,8+2,5,8- F UV F7 27 hAL-N-7 a7 rm/X7 I K 4a M
0.0164g TH LIz, HEHRIT, 3a:4a=92:8 Tho7, £7-. WDKK G TIEE
DAIVEBRBRAER) 8a A BT 5 Z L EOEEMHEH L7z,

(8.58)(2-7 7 hA/L-N-Fu /)L Fua,37 3 K 3a

TH NMR (500MHz, CDCls)

& (ppm) = 0.92(3H, t, J=7.5Hz), 1.48(3H, d, J=7.0Hz), 1.51(3H, d, J=6.9Hz), 1.54(2H,
sext, J=7.3Hz), 3.19-3.30(2H, m), 4.36(1H, q, J=6.9Hz), 5.25(1H, q, 6.9Hz), 6.02(1H,
s)

13C NMR (125MHz, CDCls)

5 (ppm) = 11.2, 17.9, 20.4, 22.7, 41.0, 67.0, 71.5, 170.0, 174.1

(8.8.5.5/25.8 VT 7 hAL-N-Zua bt )L 77 3 K 4a

H NMR (500MHz, CDCls)

& (ppm) = 0.91(3H, t, J =7.5Hz), 1.48(3H, d, J = 6.9Hz), 1.49(3H, d, J = 6.9Hz),
1.54(2H, sext, J =7.3Hz), 1.58(3H, d, J=6.5Hz), 1.59(3H, d, J=6.9Hz), 3.16-3.26(2H,
m), 4.37(1H, q, J=7.0Hz), 5.16(1H, q, J=7.2Hz), 5.20(1H, q, J=7.1Hz), 5.23(1H, q, J
=6.8Hz), 6.21(1H, s)

13C NMR (125MHz, CDCls)

5 (ppm) = 11.3, 16.7, 17.8, 20.4, 22.6, 41.1, 66.6, 69.2, 69.9, 71.8, 168.6, 169.6

170.7, 175.2
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PIBEAE W) Sa DK PRI

100mL F A7 7 2225 b= BB 8a 0.1968g(0.97mmol)® 4mL THF &K
ZANT, 1%DKEELY F 7 LKEE 6mL 2 FLTMA T, RIET 1 BE#EERE21T
STz, 10%DIEME %2 T pH % 3FEIZL, /K 10mL iz, Z7red/Ls 30mL C
5 alfit U7e, AHE A M EEK TRy, Mg~ 7 XU Lz Mz Tz, 5
WL Tr—%) == AR —Z =% O TRERGEEZTo 72 & 2 A BRI T 5
(S}2-vt Fax-N-7rbLr7oX07 2 K ba 73 0.0868g (% 68%) THOLNT-,

F2FNIZH L T2FENAD T RENT I EHOELGEDHAET I N ba DEWE

EHRFHEK T, 50mL —HF A7 T 23277 22 0.2410g(4.08mmol) > 4mL
THF &R % Aiv, (L)-(—) 7 7 F R 0.1443g(1.00mmol) ® 4mL THF & A T L T x
7ot% . IR T 24 BERERE L7-, 10%OERE 2 N2 C pH 2 3FEEEIZ L /K 10mL #hnx .
7 wwiR)L s 30mL T 5 EHhH Uz, AR 2 S &K TV, KRR~ 71
AT B L%, ABLT. n—& U —o XKL — X —Z2 AN CRERGEZ T 72 &
A, BRI TH D (S)2-E FeX U -N-7u' ) 7u/ X7 2 K ba 2% 0.2437g
(# 93%) THLNT,

(8)}2-t Fu X -N-7ue Lo/ 73k Ba

1H NMR (500MHz, CDCIs)

5 (ppm) = 0.93(3H, t, J = 7.4Hz), 1.44(3H, d, J = 6.8Hz), 1.55(2H, sext, J =7.3Hz),
3.25(2H, q, J=6.4Hz), 4.23(1H, q, J= 6.8Hz), 6.47(1H, s)

13C NMR (125MHz, CDCIs)

5 (ppm) =11.3, 21.4, 22.8, 40.8, 68.4, 174.5

732 bb~d DA
7 v 2b~d &7 F FLOBMBKIE (Scheme 1) J6 K OBIBRAE R D IR 53 fif
(Scheme 2) IZ2OWTH 7 E/LT X 2 2a DHE & FBRITITV, WTL s @GR TG
T 5HEET X K 5b~d #/47=, (Table 1)
SBic, 77 F FL@ROT 2 2b~d L ORIE (Scheme 3) b [RIBEIZ R 21T 0 it
A BREET XK 5b~d & FlE Tz, (Table 2) BT AER#® NMR 7 —# 4757,

(8.8)2-7 7 hAI-N-7F L7, 73 K 3b

1H NMR (500MHz, CDCIs)

5 (ppm) = 0.93(3H, t, J =7.4Hz), 1.34(2H, sext, J =7.6Hz), 1.47(3H, d, J =6.9Hz),
1.51(3H, d, J =6.9Hz), 1.47-1.52(2H, m), 3.23-3.33(2H, m), 4.36(1H, q, J =6.9Hz),
5.25(1H, q, J=6.9Hz), 5.96(1H, s)

13C NMR (125MHz, CDCIs)
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40

8 (ppm) = 13.7, 17.97, 20.0, 20.4, 31.5, 39.0, 66.9, 71.6, 169.8, 174.1

(8888258 bV F 7 hAN-N-TF)NTa/80 T I K 4b

1H NMR (500MHz, CDCIs)

5 (ppm) = 0.91(3H, t, J =7.4Hz), 1.33(2H, sext, J =7.6Hz), 1.47(3H, d, J =7.1Hz2),
1.49(3H, d, J=7.1Hz), 1.47-1.52(2H, m), 1.58(3H, d, J/=6.5Hz), 1.59(3H, d, J=7.01Hz),
3.19-3.29(2H, m), 4.37(1H, q, J=7.0Hz), 5.16(1H, q, J=7.2Hz), 5.20(1H, q, J=7.1H2),
5.23(1H, q, J=6.9Hz), 6.18(1H, s)

13C NMR (125MHz, CDCIs)

& (ppm) = 13.7, 16.7, 17.8, 20.0, 20.5, 31.3, 39.1, 66.6, 69.1, 69.8, 71.8, 78.2, 168.6,
169.6, 170.8, 175.2

(8)2-t Fux-N-7F /L7 a7 3 K 5b

1H NMR (500MHz, CDCIs)

5 (ppm) = 0.91(3H, t, J =7.4Hz), 1.34(2H, sext, J =7.8Hz), 1.39(3H, d, J =6.9Hz),
1.45-1.52(2H, m), 3.24(2H, q, J=6.6Hz), 4.17(1H, q, J=6.8Hz), 6.73(1H, s)

13C NMR (1256MHz, CDCIs)
& (ppm) = 13.7, 20.0, 21.3, 31.6, 38.8, 68.3, 174.8

(8.8)}2-7 7 bANV-N-A I FNLT XT3 K 8

1H NMR (500MHz, CDCIs)

5 (ppm) = 0.87(3H, t, J =6.7Hz), 1.28(10H, d, J =13.2Hz), 1.48(4H, d, J =6.9Hz),
1.50(4H, d, J=6.9), 3.26~3.32(2H, m), 4.36(1H, q, J=6.6Hz), 5.24(1H, q, J=6.9), 6.0(1H,
s)

(8)2-& X -N-A 7 F LT/ 7K be

1H NMR (500MHz, CDCIs)

5 (ppm) = 0.86(3H, t, J =6.7Hz), 1.26(10H, d, J =7.3Hz), 1.39(3H, d, J =6.8Hz),
1.46-1.50(2H, m), 3.17~327(2H, m), 4.17(1H, q, J=6.7Hz), 6.76(1H, s)

(8.8)2-5 7 b ANV-N-A Y TN FrR 7 3 F3d
1H NMR (500MHz, CDCIs)
5 (ppm) = 1.15(3H, t, J=6.6Hz), 1.17(3H, d, J=6.6Hz), 1.48(3H, d, J=6.7Hz), 1.50(3H,
d, J=6.3Hz), 4.03~4.12(1H, m), 4.36(1H, q, J=6.9Hz), 5.22(1H, q, J=6.9), 5.75(1H, s)
(S)2-t Faxi-NA Va7 I K 5d
1H NMR (500MHz, CDCIs)




5 (ppm) = 1.16(6H, d, 6.6Hz), 1.41(3H, d, 6.8Hz), 4.01-4.11(1H, m), 4.17(1H, q, 6.8Hz),
6.39(1H, s)

13C NMR (125MHz, CDCIs)

& (ppm) = 21.0, 22.5, 22.5, 40.9, 68.0, 77.4, 174.6

(D.L)-Z 2 F FER)-7 = =T FIL 7 32 DEFERRIGIC L SAET I F 8,6k DAL
BEFZHK T, BB T, 50mL A0 F A 75323 |ZR)-H)-7z=Lx=F LT I
0.1226g(1.01lmmol)® 0.8mL THF {&#4 A, (D,.L)}7 7 F R 0.1467g(1.02mmol) D
2.2mL THF {& 2 T LT A 721%. 5 k&R L7=, 0.5M-HCl 3mL Z /12 T pH %
112L, /&K 10mL ZMx., 7 wwod/s 30mL T3 [EHiH L, AEE2ffatEkT
Teuv, MoK~ 7 %> 7 A CT—BRiE L2k, AL T, =% U —= /KL —%—T
BERENE 21T o7& 2 A, HIUE 0.2772g ThoTl-, TOEFEROMIGTHEATS Z &
L,

FIR T, 100mL 7 A7 7 XA 2Z A>T (R)-(H)1-7 ==V F LT I 2K 5D, L)-
77 F RORBRYEZ, THF 9mL TE L2, 1 %OKEL Y F 7 LKAER 4mL 2@ -
<V FLTINA, 1 B L7, 0.5M-HCl 4mL #/1%x T pH % 3 (2L, /K 10mL
Mz T/ uruadk/is 30mL T 3 B L7, AHEZ ek CrEvy, MK~
TR LT LT, AL T, B—% U —Z K L— % —CRERMEE T 72 &
A, HINERIT 0.1931g Tholz, EDH%, BT L7 ma~ NI T77 0 — (BEGBE H
TF) R B=4:1) X THRESGEELZE Z A, 0.0811g & 0.0753g M EEF
0.1564g(80%) T H L7z,

S)r2-t Fexi-N(R1-TZxz=)LxF )\)Ta,X 73K bg

1H NMR (500MHz, CDCIs)

& (ppm) = 1.44(3H, d, /~6.8Hz), 1.51(3H, d, J~6.9Hz), 4.22(1H, q, &6.8Hz), 5.12(1H,
quin, &=7.3Hz), 6.71(1H, s), 7.27~7.36(5H, m)

(R)I2-t FuxI-N(R1-7z=r=F/)L)Fua X7 I K 5bh

1H NMR (500MHz, CDCIs)

5 (ppm) = 1.42(3H, d, /~6.8Hz), 1.51(3H, d, J~6.9Hz), 4.25(1H, q, #6.8Hz), 5.12(1H,
quin, #=7.5Hz), 6.73(1H, s), 7.25~7.36(5H, m)

BE XM
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Practical use and development of the physical demonstration experiments
- The monkey and the hunter as an example. -

Sugiya SATO (Department of human science and common education, Nippon Institute of Technology)
Isao TSUKABAYASHI (Iroha Science Atelier)

F—TU—F: MEHE. BRRR. EVX-—NVT42T
Keywords: physics education, demonstration experiment, the monkey and the hunter

Abstract
The demonstration experiment is widely used as a physics teaching method. There are various
experimental devices and various instructional approaches even about one specific theme. In this paper we
try to organize such diversity. The monkey and the hunter is taken up as an example. That is a well-known
demonstration experiment of dynamics. Various devices that we developed are introduced and teaching
methods are arranged. The expansive ideas are also briefly mentioned.
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WBHEH D WVITEBHE., BPEE B TUALANLNTWD FETH HIENER (Bhi%E
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¥ —,7 4 7 (The monkey and the hunter, Y g

The monkey and the gun) RiEIL & < &1 H 724 L Yé ;{Z'g .
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ENRSTIREAED DT DOICHEE LV,
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Figure 1. Configuration of the monkey and the
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Figure 3. Small device. (a) Schematic view (b) Components [7]
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@KRHLEE (Fig.5)
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- R ileaREs e target.
il

£ e
Figure 5. Large device. (a) Falling body, (b) Projectile and launcher, (c) Schematic view,
(d) An image of the projectile seen from the falling body
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Figure 6. (a) An example of reconstructed velocity from a video of experiment,
(b) Simulation of the monkey and the hunter
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Figure 7. Simulation of satellite motion: (a) Image (b) Data
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Figure 8. An observed motion of a falling metal
rigid sphere. Slope angle ¢ =11° .
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Development of Versatile Motion Analysis Porgram(VMAP)
- Generation of ROIs by Image Processing -

Naoki YOKOYAMA (Research Institute of Science and Technology, Tokai University)

F—7J—F:ROI, HEHE. SREETH IS¢, ERLE
Keywords: Motion analysis, Template Matching, High-speed videography, Image Processing

Motion analysis program for images acquired by high-speed videography was developed and tested so
far. In the case of actual analysis scene, particle or object density can be very high. So some scheme of
distributed computation will be required for practical use of this program. CUDA and OpenCL were adapted
to perform cross-correlation calculation in previous papers. In this paper automated generation of ROIs for
particles is discussed.
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2. VMAP(Versatile Motion Analysis Program for ultra high-speed videography)
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FRIbE 289 Z N TE 5, REFEICER T 28 EmiX, 2%

—HAVI 77 A VZHERE L THOERVE Y Z &N TX S,

EEVFEITHRE RO A . SCOBNEICER-ECEE S L THITE %,

~ =2 T VNI RETTH D,

K7L —LDMEgE, B AN TLADEHELTALTY ZLCL VBT 5,
ROT DEMN LDy, FT2ITZOFEIEA K E V& X%, FHBEFHE I 72 0 FERE 230>
WHZENRIAENDD, BIEOBREIT Ry FU—7 L THEBOFEKE HET
5 LT, AN FEETH B,

FEREGH R Z T RT 52 LT, EfEoxy NU—7 BIBIZIN A CTH—/ — KT
HAUHEOEE(LE XD Z LN TE D,

B L <libind X o2/ o>TE 7= GPU A HWCIEFNTAHBIEHE 21T 5 = & T,
CPU D~ /v F a7 TOWHFHEIZ L 2 E#E(LUL EORNME LN D,

Uin L. AHBIRHELIE ROL 1T He S\ CRFGE &AL, BRI O TSI ET DA IR, A T %
ANRO T TR Y BT & 5 7B EN 2 FHEC & 0 BB IET 2 B85 5, AR T,
ZOFHICHET DR EIT .

3.ROI DEENERK

EHNIZZ ORI (20 LAIE) BIFEET 5 L 5 a2 % Fig.l [ZRd, @%E OEGL
HOPWAATIE, MU LEWETMEE L, EEGIC L ORI A 1TV, IS 2
BT 5, 29 LA L TR LN R 2, PRMREED 5 ® T Fig.l~Figd 27”7,

Fig.1 Many bubbles in still image Fig.2 Binarized frame
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Fig.3 Filling holes Fig.4 Dectected and filtered circles

Fig.1~Fig.4 1. WIROKL TN 7 = 7T 2 (KL FfifMT Verd.s HEk(EeT 7 s uo— (BK)) 12X
LIFFTAER TH L0, AR B IT A VX — Ry NETH 7o a— R TEXLMEO Ny r—TTh
AHETH D, Figs B L OFig.6 (X Image) £\ 9 7' 7T A TORERD %177,

Fig.5 Many particles in a start frame Fig.6 Detected and filtered ROIs

WFROBE S, RIERVLETFE M7 & LTSN TR Y UL EEE & KTR L OEE
D7 = VEDTE# & 20T, ROT & U THH T X 238k 2 fi/NIRIR D RSS2 B 31
SRR 5 2 & TE D, ZORIC, BEITSCTHE, Wi, (LB 7R EOHEIC L > TR
R EBRIT D 2 EMNTE D, HONTRFIITRER BEER) Oo—#oflzRpT
Table 1 127”77,
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[ k7 7 A7 f5 3 (BEFEH) ]

K ] \ - .
BN 7o %§7I gﬁqm@ ;E*“E MBEGR FHRNE x0 ook gl
L
1 3 3 234 12 1.1727 3.39 232 10 236
2 14 9 288 15 0.9279 11.89 281 10 295
3 5 4 223 21 1. 0654 4.79 220 19 226
4 10 9 439 30 0.9433 9.57 434 25 444
5 7 10 333 32 0.8113 7.65 329 27 337
6 10 9 137 35 0. 8267 8.81 132 30 142
7 18 21 421 42 0. 5408 15.59 412 31 430
8 11 10 93 38 1. 0082 10. 52 87 33 99
9 3 3 188 35 1. 1727 3.39 186 33 190
10 4 6 273 37 0.942 5.05 271 34 275

Table 1 Various parameters for detected particles
4. FL—RABERBELUEREHER

Fig.7 ICHEEMR S 72 RO ZHWT R L—2&
L7z Rl % 7~9, Fig.6 {27k S 4172 ROl @
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A B FE T, Figk 72 r — A TR & FRoh 3
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EEREFRANT D Z 1T T2, A TR+ %1%
W2 WEEA I, FEICERTIUEREVWO T, A
AR E FEEZ0FH L TN Z ENRBEIC
RHEEZILND,

Fig.7 Results of traced particles

2% 3R

(1] BELEA, @HEA A=Y 77 b= 2T DRET VAR YD A 2011, pp. 183-186
(2011)

(2] ™ & fg #r - ™\ & 5 @ ¥ 7 b v = 7 W F R Hr Ver.3.5
http://www. smt—kashima. com/com/pack/ryusikaiseki/

[3] TImage] http://rsbweb.nih. gov/ij/index. html

53

14
20
23
35
37
40
53
43
37
40



54

201248 RI%T
%ﬁ%ftl‘?ﬁﬁq MI:%P }i “El—pliij] Eafﬁ Research Institute of Science and, Technology

W2 243 FIFR S REARN I kG =

H KF:201246 H6 H (/K 11:15~12:30
T—= kT X<aly h ORI

Fr @ SR A T RISt ER Rk @z

INRIEEERY I3RS ISR E N A A Y E, HEERIH A% TS A= U Thn#E
BT LICKOHZGEZESHEDFETH S, AWRNEIETDEF. 1AV IV EAENE
NLLEOMEEZR D, KD EEMOHERZHAET S L THO ., EFMAHEERNTENE XD
FOEI vy gy, e ARAREFEBERES ANOREYERE, NEFEI v 3 VR ENT]
BEL 5%, AF VIV YVOBLRICHEMIRO _DOEKTRE S, FH—I3NEEMDIEFETH D
B IIPRIZROMEER T TH 5, DS BILEEMOEFEE 75 A~ L EMmD A L T\ 5D
NEKRERD, Liho> T, 7T X< 7%IERATARR UNE T & 2 hRIZR OV 5 W EAHEERZ
PR TEN IR DOHNZER TES & TRINS, ) LRIk, HEERDRAET 2HE7
AU CRHTS % O THEEHANZ AT H 50 BIE JAXA TREHAESIFHIS A7 LOMREZIT>TEH
D, ZO—HTHIHEKRD T T X< BEK Uiz, AEHETIE T T A PFEDORIFEEICONT
TS %,

WG 244 R ERAEAN TR =
H K :20124 10 H 10 H (7K) 10:00 ~ 11:00
T ¢ T ek &
i RERPERIIIET Mg T

HAEN TR, HEABERLH A S, H LED N EBIPDEENZURICYI O b v DDH %,
TSRO, HELED h 5RE SN2 HEHOREN, SO FHET-> TS, HFEEICK
%5 “Lxohvy ik, BE & “GFE XI5, KL, iiFEE s, XOWEELERERN, £
OEFHRICHEER 52 %, HFOEER AR ALEER EABWEHICERf ZE2TEDTHY,
BRY A LZY Fa—)V T B AT b=V ih) ALDEEEC K > TR SN THRET %,
YROFEE L NHEIEDZRLIC K- TRENRE LIz EEZ N5, FELERZ., HEHEKIG
ICXBEETHO . WEOIER MR ENZOREH E TN TS, TIREN TS LED BBk
O LED BEROFH COCEE TG U 72F5R, WINONRE LR LNV H T, LH L, LED
BEROILEN T T —T "9 d L U X 73K Uiz, s, KEDEIZIBIHRDGR  Ligd % & fied TfE
THsBT EMHSMNICES T2,

RIST Research Institute of Science and Technology



Ré'r e 2012555
Research Inslitute of Science and,Technalogy 7 %*‘I‘?ﬁﬁ‘]m %P}i ‘{ﬁﬁbgﬁlﬁ

W2 245 [FIFR S REAEN I AT =
H BF:20124 11 H 14 H (/K) 10:00 ~ 11:00
T—x MR T AT Avary bV
i )@ ARGREARANS B B R

iR ECIERFRGEREE T CUMAEL ARV, FHERTEHICRASMEDREZ LD TS5

AXE, Bk o & UTERLICH U TRERBELZMZECHV, FHTHRWEELICH L TIEE DT E
MR T, BIZIEHRNT V7 a7 ELRE SONBREICH 2 T I A HICEFr B N EMENS
KRB D T BIADRRIC T T XIS L TWd, TWIRT S A DKELG 79 A~ G
T I ARG EORIZE TAICFIET U2 2 H %, LHLENS, WIRT I X< OREEM
IO TW B E IZ DRV, 7T ASYBICH 727537 2 A L7238 TXGURT T A< DY)
PSRN [ IS R D TV B, TR TS A VA U % TEERZE 2 Rz Dl R
VTFAE—T 4 TN LW IN BB, CONEFHLTTSAEZSRL#EL, ER
MOTTARary hZYYVVCHALE D EWVISWRBED TV S, JUNKZ TR T 2 L—
¥ a NS K BMETE. FORIARZED UTHER Y TR 2 D TV S, AT, TDOTTAR
07y PV YOS, R TRAOEFRER %) — % — &3 % HEAT (Helicon Electrodeless
Advanced Thrusters) 702 =7 bO—ETH %,

W2 246 NS REARN iR =

H B :20124 12 )] 19 H (7K) 10:00 ~ 11:00

F—< [GPUIIC & BT a5 T Lomdit 14t EEH & LT
i@ RROREARAR T B Bl

R T A RS E TS DN B R S e U, BB 2 055 5 \WIEZ DOERAIAY, i
ELBICEDEIICEN LTV D 7ZaEa—2 2V % 7075 L2 L THh5,
WSERNLDNLE AT E 7 )V OREE TR B T2dIiE, BRO—HEZFHET 208N H D, it
Gz & O £ S HZEHDRZDGEREMN OB L WEEICIE, RO Ea—2ZHNTE
AIE AR E S VR RN N B0 T OGO —BE I3 AR Z kDB T & TRHMET % H,
AEAETRT ST & THINEDATRETH %, DF D CPU - GPU Z 1G] L Ty L2175 T
& T, NUHRE 2 KIEICERET 2 2 LMW TE S, HilRIXTT, 2y MY =72 Wiz aadiliiz pC
RA—/S—=TA V2 —ZDGEHFICOWTHNA L TERD, ShRICROTEH N D>DH % GPU &
W T OB E BT 750, ZOEIMEC OV THE L7zA% AT A + @ CPU I LT GPU &
BUSORPVEEERE ) 2 FiD T E b o Tz, SlE K O —fliaEE (18R I8\ T, CPU
TOmE#t e GPU TOmB{bD iz RZHITTET %,

RIST Research Institute of Science and Technology

55



WK~ R TR AR e

ST N S B

H5 R

W ok S

BERLL EAS  wonemimm e

hn TR HEE T
H 1; ? e T ST EED

AFE DT ORI IIE, FHEHES ORTaER LIc, EHEORIE2IE
—iz M THGERE (Q¥—) 922 kid. EEEL L TORNZERE,
BUOBNTVET,

A
RIST

Research Institute of Science and Technology

IR AR REOTRE AREZE

201443 H 31 H

V538 B GRIBARERARIARARIT i)

HER AR SR AR AN e T

T259-1292 MR ESETHILEHMTH 1 {15
0463-58-1211 (ft£%)




N4
RIST

Research Inslitute of Science and Technology

EDUCATIONAL SYSTEM

== TOKAI UNIVERSITY
N



	EPSON001
	body-in-one
	改Vol.33統合_Part1
	papers
	num-1.紀要2012竹下R5
	1. はじめに
	2. 実験方法
	3. 結果と考察
	4. 結論
	5. 参考文献

	num-総科研紀要論文_Tanikawa_Jan 2014_rev04_Part1
	num-総科研紀要論文_Tanikawa_Jan 2014_rev04_Part2
	num-総科研紀要論文_Tanikawa_Jan 2014_rev04_Part3
	num-3-2014紀要総科研＿紀要再提出_2
	num-4.総科研紀要論文_Sato_140130(revised)
	num-5.紀要最終校

	改Vol.33統合_Part2

	EPSON002



