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Development of an Automatic Measurement System for Wind Tunnel Experiment

N B
“BELESFEMAR B 2 7 2 T¥R
Mizuyasu Koide*

*National Institute of Technology, Fukushima College, Department of Mechanical System Engineering
(2018 4 8 A 31 H%H)

In order to reduce burden of experiments, the author developed a measurement system for vortex induced
vibration phenomena in wind tunnel. This system automatically controls rotation of a fan of the wind tunnel,
then records free stream velocity U, velocity fluctuation at wake of a body measured by a hot wire
anemometer and displacement of the body measured by laser displacement sensors. A ring type Karman
vortex velocimeter which was devised using a ring as the vortex generating bluff body was manufactured, to
replace a hand held type velocimeter which was mainly used to measure U but could not be incorporated in
the automatic measurement system. The ring type Karman vortex velocimeter has a higher reliability in a
low velocity range and almost no need calibration, so suitable to the measurement system. Karman vortex
excitation experiment was carried out using this measurement system. It was possible to obtain almost the
same experimental results as in the case where the experiment was performed manually, without heavy
burden.

Key words: wind tunnel experiment, automatic measurement system, ring type Karman vortex velocimeter
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Fig. 1 Photograph for the wind tunnel (side view).
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{(b) Components of the ring velocimeter.

Fig. 2 Ring velocimeter.
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Fig. 3 Schematic diagram for measurement system.
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(a) U=259 m/s, f. =1387 Hz
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Fig. 6 Spectrum diagram of velocity fluctuation at
wake of the ring.
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An Efficient Algorithm for Calculating the Error of Two Figures

KB IEM - /NROBR— - KIE B
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Masanobu Ohtsuki, Koichi Koizumi, Tomonori Ohshio

National Institute of Technology, Fukushima College, Department of Electrical and Electronic System

Engineering

(201858 H 25 H < #4)

An efficient algorithm for calculating the error of two closed figures is proposed. It is very useful for

constructing efficient algorithms that solve figure puzzles such as “Tangram”, with some approximation means

like SA(Simulated Annealing), GA(Genetic Algorithm).

In this paper we define the error of two figures mathematically, as the area of the symmetric difference of the

two figures, and construct an efficient algorithm with Green’s Formula for calculating the error of simple two

figures, and analyze the complexity of it.
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The era of oil depletion has come to an end and realization of energy mix in Japan
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The era of oil depletion has come to an end because of the Shale Revolution, and now is the time to realize a Japanese

energy mix with high efficiency gas combined cycle power generation facilities and electric vehicles
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About history and future of heavy electric machinery apparatus industry
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This paper reviews and summarizes future policy concerning heavy electric equipment (electric

generators, electric motors, transformers, breakers, switchgears, control devices, electric distribution

system, etc.) of electric power systems.
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Synthesis and structure of new porphyrin with trifluoromethyl group at the meso-position
and reconstitutional myoglobin with its iron complex II.

FUITEGL - IAFHAE - KA W - BEREC - KEHA
Bl LERFETMERALSE - A4 LFR
Katsuhiro Aoyagi, Kaori Matsuida, Jun Obayashi, Tatsuhito Suda and Masato Ohira
National Institute of Technology, Fukushima College, Department of Applied Chemistry and Biochemistry
(201848 30 H % 7#)

meso-(Trifluoromethyl)mesoporphyrin IX dimethyl esters were readily prepared by photochemical reaction
of mesoporphyrin IX dimethyl ester with trifluoromethyl iodide in DMF. 'H- and 'F-NMR spectra of the
products indicated formation of the four regioisomers, 1-4 (a, B, v, and &-trifluoromethyl-substituted products).
These compounds showed a variety of unusual properties due to steric constrain and electronic effect of the
meso-trifluoromethyl group. The product 4 was isolated by column chromatography on silica gel from the
mixture. By reconstituting of sperm whale apomyoglobin with the dicarboxylic acid iron(IlI) complex 6,
myoglobin 6-Mb could be afforded as stable form. The heme orientation and stability in a cavity of the protein
were determined by paramagnetic 'H- and '"F-NMR studies. In the 6-Mb, the normal orientation is more stable

than the reverse form at equilibrium.
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meso-(Trifluoromethyl)-

octaethylporphyrin

Fig. 1 meso-(Trifluoromethyl)octaethylporphyrin and
meso-(trifluoromethyl)mesoporphyrin-IX-dimethyl ester
1-4.
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AIEH & i, A VPLIC B Y Tt a A F LB AR
RENCHETDESNCEALERBRUREL T 4V 1 D
BREITV, ThEALIEEL, 7TRIA ok
FEIEE@MRIA e 28, B H-NMR
B LU YF-NMR OFRMS, IAZabrpnryon
FaAFNEOSFEEECLY  ~LADOBRMEZRBTE
22l poT LEALED ALK v FNTONLDIE
B NERORBMOFIEMETL 1 a2t %
BEL TS,

SEF2 L, RAT 4 ) ADOBRIZEIL, Fhe
NAZBEL T, TRIF s LES SR
FTae kG, 1 OHEL-FER I e
LB L TSI ET A AR 2 MESEBLNZDOT
T 5,

2. EE

NMRA~7 kX, VARIAN MERCURY-300 A NMR
Spectrometerk FIVWVTHEIE L7, 7 I+ 7 M3, 'H
DB EITMSE NERMERE L LT, "FOFEILICFCh% 4t
EREEAEL L Cppm T L1z, IRAZ R AL, JASCO
FT/IR 7300 FT-IR Spectrometer& iV C, KBrEeAE: TRl
E LT, BFAZ bV JASCO V-520 UV/VIS
Spectrophotometer & BV THIE L 7=,

21 A= (FYUIRLAOQAFIL) AVYRLIT )V —
X—CAFAIRTIL 4 OB

AVENT 4V —K— AF N A5/ (Meso-1X-
DME) 100 mg#k ¥ 2 FA KA LT I K (DMF) 150 mL
R U REKERET & R EAE B e e
RIGEBIZAN., RIETHEELEY,

BIER TR AV TCEBRNOLER L RSIBRE L%,
BEO R TAFaI— RAZ L RBALT, 28R%
LRI S 7,

P RBIERRE L%, BEs Y7otz 30
mLIZERE L, DDQ 130 mgZx % T 30 Hf. ERTH#
¥BLT,

BHABREL, h7 L7 u~ T 7 0 —HR (B
B:vraarz FREAL: Y B0 (Wakogel
C-200) ) L7zt Z A, 140 BHERIR AW I E 26
mg, YLE 24 %THLNT,

IR(KBr) 3224 (v (NH)), 1737 (v (CO2)), 1263, 1207,
1169, 1104 cm™ (v (CF3)); 'H-NMR(CDCl3) & =9.98,9.97,
9.90, 9.89, 9.88, 9.86, 9.83 and 9.82 (3H, meso-H), 4.29 (4H,
CH2CH:2C0:CH3), 3.94 (4H, CH2CH3), 3.70, 3.69, 3.67. 3.66.

A oy TS S R TR

3.64 and 3.63 (6H, CO:CH3), 3.51, 3.50, 3.49, 3.48, 3.47 and
3.46 (12H, CH3), 3.24 and 3.13 (4H, CH2.CH2CO:2CH3), 1.79
and 1.31 (6H, CH:CHs); F-NMR(CDCl3) 6 =-31.4,-32.6
and -33.5(CF3); UV-vis (CH2Cl2) A max/nm (relative ratios)
404(15.3), 515(1.0). 556(1.44), 589(0.77), 644(1.15).

Scheme 1
CF3l, hv
——————
DMF
0,CH; 0,CH; 0,CH; 0,CHy
Ll 2n3pd._,
MesoIX-DME 1: R'=CF,, R?R*R*=H
2: R’%=CF, R'R*R*=H
3: R*=CF,, R'R?R*H
4: R*=CF;, R'R?R*=H
20% HCI
F{C —_ FC
0,CH; 0,CH; 0,H O,H
a 5
AcONa, N,
FiC
FeCly , AcOH
OH O,H

140 BMERIREY 26 mghk SHICHF A7 u~ b7
T 74— (FEHEA: BRSSOV, BB o
BRAE - _XBl  VERRD) SR - L
LEZA 2ODRFJIIHTDLIENTE, TALITILE
2ADBREHTH DL Z LGt XHIZ, 2-4DREA
MEREECESHLZE A5 A BH I LNTE,
4D BT 5.8 mg. INRIT 54 % Th -, ST
RERIZFRT,

IR(KBr) 3225 ( v (NH)), 1738 (v (CO2)), 1264, 1207,
1169, 1105 cm™' (v (CF3)); 'H-NMR(CDClz) § =9.98, 9.90
and 9.86 (s, 1H, 1H and 1H, meso-H), 4.30 (t, 4H.
CH:CHzCO:CH3), 3.96 (q, 4H, CH2CHs), 3.67 and 3.65 (s.



3H and 3H, COxCH3), 3.54, 3.52 and 3.50 (s, 3H, 3H and 6H,

CH3), 3.24(t, 4H, CH,CH2CO:CH3), 1.80 and 1.72 (t, 3H and
3H, CH:CHa), -2.22 and -2.52 (s, 1H and 1H, NH);
F-NMR(CDCl3) 6 =-33.3 (s, CF3); UV-vis (CH:Clz) A
max/nm (relative ratios) 405(13.8), 513(1.0), 556(1.37),
584(0.77), 644(1.01).

22XA=(FYTLFOAFNL) AYRILTL) 20—
X508/

4 5.8 mgx 20 %R 5 mLICIEME S, KA~ 48
BEREIARE L7,

KER(EF R U 7 AR TpHA~5& L, A U7-rhB
B OBECE L BB LT 25 5NN E 53mg,
X#R 92 %THLNT,

IR(KBr) 3229 (W(NH)), 1715 (W(CO2)), 1266, 1209, 1171,
1106 cm™! (V(CF3))

4L R TCODFUL A 23em R EA -~ 7 F LT
WD ZEND, mRTABNKGREINTH VR BRI
RoloZ LEFBRL TS,

23AY= (FIYTAFOAFI) AURLIT ) —
X # () &k 6 O&R

553 mgic. BEBEF N U T A 8.7 mg, EKIE(LER (D)
8.7mg, FEEE 2mLA MR T2, THABEBRLNDS 2
BRI L7, MR CIRE L. AU AEn . K
LItk @R LI-EZA, 658MUE 3.5 mg, N 58 %
THLNIT,

UV-vis (CH2Cl2) A max/nm (relative ratios) 375(10.2),
504(1.0), 529(0.96), 629(0.57).

RNT 40 8k () $EERFFEDETF ALY hADR
ZRLTEY, G/ LHr L,

2.4 BEEEIFIOE6-MbDE A

Scheme 2

Sperm Whale Myoglobin
] 0.1N HCI’/MEK

Protohemin dialysis
centrifuge
Apomyoglobin Porphyrin-Fe(lll)Cl

centrifuge

Sephadex G-25

CM-52

Reconstituted Myoglobin

T - AR - KK - ZHE - KFr AV P I VA a XA FVEEHTIHBANT 4 ) ¥ ALBIOEMLIA 70 0GR SR T

6 1 mgZ0.1mol/dm* AKBE{LF bV oA LSRR .
AFTHOK ImLEMAZ, THRIA 72y 20mgh
50mmol/dm® ) - BEAEBT(KPB) pH7.0 IZIEME L 7= b o
LIRA L. BP0 HEME L1z,

FetAlSephadexG-25. ¥ H#K10mmol/dm® KPB pH6.0
DHAZ L= TTFT7 40— (FF5EDH0) IZLWERK
BE DA BRE LorRE - BRA T - 721, FHEAICMS2,
Kk 10mmol/dm® KPB pH6.0—50mmol/dm® KPB pH7.0
DAFLra= 8 TFT 40— (£ F25H) THEILE
LA BERIA I aEreMbBELI,

INEREL, EKBRETV EREMEH-NMRE A
E L7,

3. WBRLEEE

3.14 OB

Meso-IX-DME& kU 7/t a— R A Z LDk
FRISIZE ST AU L DT RY 744 AFL
E2HTDH 1 4DREKREME ERTH LN TE
7o (UIREE24%) , ZBIIKIIRESE CX o T2, ThIE,
BB XL ANEEEE BERLAZN) 744
AFNEOBFHIHRIZLA L0 EBbha, 12, 4
DB HRTh LT,

3.2 4 ONMRARY kL

1-40 BHEKIREHO 'THNMR X7 AT, A Y/
REDAKRFED L 7 F VD% < B/, Fig 2 IZF-NMR
ARG MNWER LT, REIROY T FADHEETE
T LB B OAEREIBIL Y 7 A a A FAERD
OB LT A VLOFRTOSLBEED R E X2
Lo TERRD, AFNEE AFAREITIRENTZRD K L
SEEESNEIL, AFARKE o FAREIZEEENZR
BLURMELRE THY I BRI E N

Y
s m m m om e w a e
Fig. 2 300MHz '"F-NMR spectrum of 1-4 mixture

in CDCl; at 25 C.
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Fig. 3 300MHz 'H-NMR spectrum of 4 in CDCl; at 25 °C.

TR O IIFEENRE VLB LND, ZDH,
BREEAIL W RY, RIB L UR, RAUCDE DS EBHR L

Y TZNABRAFNEDT v ROV TV ERBTD
EBTED,

Fig. 3. Fig. 4 IZ40®'HNMR, YF-NMRA~Z h %
ARLT, 'HINMRAXRY RV TCH A YNDOKFEDO L 7
JLH39.98, 9.90, 9.86ppmiZ[F URE TIARN T\ 5 2
EWD ABFHDL A VO I BLIERMC MY T n A
FAENEAINEZEDBbMD, £, A Lok
DOV TFNEBLURT 0 AV EBEED AT Lo DkE
DL T T NCIERBMER RS, ZOZEMBRG L

T
-n 33 -33 -3¢ -35 28 -37  pom

Fig. 4 300MHz '°F-NMR spectrum of 4 in CDCl; at
25 C.

SHRHZ MY ZAAa AFNAENBRLIZRLVT 4
CPTHLEEZLND, "F-NMRANY hnb s
FABIARETE D, 2OV 7 TAR1-ADERMKEES
WOF-NMRA N7 hL LT 2 & > 7 A ofbsE
T RED RUZ MY A AFAENBR LR
T4V ThHEEZLND, THIZEY RUZ MY T
N AFIVENBER L T40EN R S,

3.3 BRI AYOEY 6Mb ONMRRARY bL
LaMar L, ®BEVE 'TH-NMR A7 b LZEBWTC
~10ppm T IZRND~LHEBED 1e99 H C,-H ¥ 7
L RAT 4 U BRI OTEEIZ )b S TIRIFRE
BT, ~APREFEOBSIIBMBNC, KERMOBEE

HEBESHNZ 70 B Z L H8E L T a0,

Fig. 5. Fig. 612 6-Mb @ 'H-NMR, ""F-NMR A~17 h
NWERLTZ, Ne99 Oy RFBIEG L THNEKEOL Y
FADREBER & EBBAIZIZIE L - 1 TRATEY,
1A RN THEFROBEROBIENE N &N
Dols, Fl2 UF-NMR A7 MW TH Y 7
A 2ORNTEY EPEL R THLESR L REERIC
ML TWa EBbh, ZOBEMETRR L, @,
A7 NTO~AORRIL, EFEIEVTHS
2, BIBENE, A VAL, FNLEKBETHD~LKY v b
OB GIMIBIZEH L/ o2 M) 7t e A F LR
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Fig. 5 Low-field portion of 300MHz 'H-NMR
spectrum  of 6-Mb with KCN(low spin) in
50mmol/dm? phosphate buffer at 25°C, pH7.0.

"
T S

Fig. 6 Low-field portion of 300MHz '“F-NMR
spectrum of 6-Mb with KCN(low spin) in
50mmol/dm? phosphate buffer at 25°C, pH7.0.

BHEET A ~LEFTHEERIA oy 0165
BLLbLO) OBE. FOMEBEEIZLY, ~LDER
REMTERL RS> TLEW EER & EROBH O
BIAMIIEL . LI E2WMELTVE P, &
Bl SALIZ R Y 7t AFAENEETI~LER
THEERIA 70y 6-Mbid, ~ART v FRIZE
5 F) 7 An AFAVEOSTEEEIIREI LSRR
EREFBEOBEMPFHIZ -T2 b0 L Bbh b,

4. &R

M) A1 HEF M) I Fu A FLEAE TS
1-4 ORMKIBEEHOEHE,. BLU4 OSBRI L
1,

Q) ~h 6 EEHL, TRIZFZur L LEASE. B

AR - KK - ZHE - KF 2 AV P Y 7V A XA FVEEHTIHBANT 1) ¥ ALBIOEMLIA 70 oG R

B2 hH BHEKIAL /o 6MbA2BL L
BTET,

(3) #B&tE'H-NMR # LU 9F-NMR OFEEH5 6-Mb
DBEEFE. ~LFT v MR TONAOEFRR & KR
OBEOEIEMIIIED : 1 THL I bholz, =
UL, ~AFRFy MRIZEITH PY Zad o AFLE
DILARBEEIIRE < BRERERHORMAAEF]
o lal=hBbhs,

2% X B
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High-speed Photography Technology
as the Architecture for Quantity Production of “Instants”
- Inverted Phenomenology Illuminated by High-speed Photographs -

BHEM— - BH B
BB TERTEMFER
Kenichi Kurumada™ and Akira Kasai
National Institute of Technology, Fukushima College
(20184E8 A 31 H 52 #)

The present discourse is intended to provide a skeptical approach, which sheds light upon our strong and
persistent tendency to unconsciously discard the sound skepticism toward the infiltrative predominance of the
modern general perspectives of natural sciences. In his last écriture, Roland Barthes honestly expressed his
continuous irritation to our ignorance and indifference in “consuming” the products of the high-speed
photography technology when he faced the fact that most spectators of the photographs are entirely
unconscious of the possibility that they ought to bear the straightforward skepticism in their mind to regarding
the image by the high-speed photograph as what we call a “phenomenon”. Barthes’ mistrust originates in the
unconsciously veiled truth under the progressive prevalence of the advanced optical instrument. We are
inevitably alienated from our tangible experiences under the merciless technological renovation, which the
popularized modern natural sciences and the artificial devices have created for the so-called forward evolution

of the sciences and knowledges have given rise to.
Keywords: popularized contemporary natural science, Barthes’ method of écriture, phenomenology, alienation

1. FCBIZ —FROBSL— Dot BB T /a i, LB OEPICINE D

BROREE LIMEEICESEICRE D 2 8O en T
b, BEHHIZ Sk E LT BRI S n i RIERNSE &
2 THRLET TS b OISER 2, BficeE
BEFLIZE ST, BRESRVWRELBE TSI G,
FHIIBEEEZRL TP RVABEREZEZH LD
EIBEDCEELNES D, B LA, Fexr 0AIES
BAENBEEFHZIHRCALER L TEY, kr0B
REFEAEDEERICESDLABALOLODRNI,
BEEEISHEAES BVIAR, T L TENIEH« D178
RE—DOPFZIZBEL TN D,

ZATS, EDDITERIVEREOH W EICEEOH
LWHLADFILFELEFLITLACBEICERL, 8B
ECXD, O THRFPBROBRLOT AT LMIBER

TSRO H % b TR SRR, WV Efr B
B OEEOBEOBEN, #0F 7 7 uo— &Rz L
THRMLTWADPDOEIZEZRZS, ZhE#E—I
L7, BRI BT A ER s, +
b, BEEREEMNOBENLERIZGALND,
B L TOHRER, BLOEThEERGL M
WICEVEBRLUCEONIER 77 Bty b L
b DTN, T—RREFELRENT —F ) 125722
EEEZTCVWAEANIBNESL ) EBELESHRETOL
HIHRIZ & o T, LA < b3~ OEIRIC
IV ELLLEONEREOERERO BRI, £&
IR OB H 5,

BHEOHIBLOE VL, HDTESFIZRIT 2 EERER
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BHH ARSIV CERT 52 H ORKE A

Farse T OB DT ABETLIILEBLOSHR

OEEOFCRE L BED, BhETI0ER %, £iZH
WERE 2 POMICER L LM EOERICESCL

TETZ, FDRMT, 1T&AETIHMNC, BERI,
OWTIEF OB 72 BR B Ch D Bl E R OF|

Bn, e 0 BHREHE, o THRFEERER~RITTEE
DEFL, RLUTET TGRA DTV DN L &5
BLTER, ZhxTbh, BFRZITHON, 2hzie<
HET 5 >MOWE OBEBIER~OBEEREAEEY

(BhE) OFEBIZBEIILEZHT, THEITRELPED
BV TEBLELEI W) LA ET—NVDORZ
WRALTH B, BEHNE L OWEEDKE L TOEE
MZARLET A, LA CHTELRBOR T L 5 72t
L, BESCHEN LH AN kA ED] bOIZ, UT
R, BREINDARETHARVEESRIFL TERITHR
W, —RT7 I AT 4 v JICEZ BB IO
BA~TID AL L IE0 L 2508, LT CREDE LS|
FA¥ HRoland BarthesDR%DEE 5V EHR —5
BiZoWTHOEE—] Ths, ZOBREOEOEAN
EONTEY, TOMITTHIERL, LEINTLEALRE
BENHERT 2NEN D, REICH ) BRI T 5 8
Bl ) Fa—NEBEBEXFTEERS ENTLRBS
ML EEA HOMI L TRK LT S 28020

ST ERBIIEDL > TL 5, BB ENLOFEEOA
YRR Y BWCRIIZER LT - oix, T5ED,
FOMBREBDLE AT T, Thd FEETITRL) &
CETHEETH IO ZICHRPURZ D8 H &

B) LV, WhIE<BEOEEN> ThB, RxNE
BAES, L) Z X, BT REORMNE, 20
RABRAYEL THRUIISE IR TWA) Re K EE
OBRFIFEF LT IHEEED, LV O BFEOITAME
EIXEIOTARERNC R >TEY, iho, T0E
BUIR2PEEL LCEEAEET D LW 517810

TR UE LIEHRBETE L L TEET 51605

BOTF, BEOE L5 Bk b i <BHE7ME
> (<LERRERE >, Vo TH L) DOaHici
WEh, Fa T STEAR S, Barthesid, b
ZOMFT IBEOLIBVWTERONEER) XL T
PLVEfMRARAL TBY, £OEHNT, <WEE>%
G L AL LTOEEB L UOEREREN B %
2] THWBHEVD), ADICERTABSHIITELY
SHICEMRICETRIND “WRE 1LHDH, R vt
—i, OBRBOEEN LTS L ONDBMBORE Y

£559%5 (2018)

A oy TS S R TR

BEBEIZER L, < THA — U THh Y elT 7= Barthes
B, 2EHLT LB THAI T ) uy—En)
<HIES~0 T8 B, BAER A SEEICT 7 1 S—ik
AN BARESH COMFESHICRBVTRAIT LA
Hip, <F— 2R >1T AT DIHRMIKEE L V0
DB THRE S EZ L HLELINEFEY CTEEBLILEL
EXThD,

2. <BER>E<BERBR>OMORE

Figure The Milk Drop Coronet (H. E. Edgerton, 1957, The
Edgerton Digital Collections)
[ https://edgerton-digital-collections.org ]

I HMOBLLEENH D (LFigure) , VW ED
5608 4ERTD 1957412, Harold Eugene Edgerton iR
WZZh L 7= TMilk Drop Coronet (FLIEOE FIZL VAL
HEF) | LV, BRI LED CEOB  EHEER
EBEETHH, BARESHF CERINILEMANLE
BEORNPTHLRLBARZ—MKTHALVL-TLIWES
Ve TOBBEEBIZLIE XL, BAZEOFRREED
YOREBILTHEAIN? INEEZATZDHIZL, &
OEBENEDEOLPICBEAET 5 REE OFME 2 By
BITULESHD, TOEHEL, T, Faic—HEOE
EERWET SO, ZOBXOBIE, [Hr2HESE
HOREHLREAOBLSEE IR L UEX D2 S
MTERNE I 2, BL TS L bW AL <BRES
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LOEESPEERIEH, TnikFKeXT s ud—
DINTEVRZOENDDTE) NS EZAIIHDEVD,
I TIREAZTVEREE L CHEEBO TRV, L
2L, 2OV LFREZBEEY, BEORRERA
DEdgerton H B3 & - LBEEILMITE LTV L H g,
LOFEEN, BEYBIF AT TRTIEIND [
(situation) | DICHR (context) IZEMANZTE ST
LEIIRET D, OL>OBEIER (conception) TH
5, BEEREIEIT TN (FRrxoBBELERAL
H &, BEATRNADI L) ZH0H ZENPALIZRI -
FmOEENS LR, BEIZLYFAIIMESELNT
WABDTE] LW BITEN TR TWS, ZiLik—E
@ B8 5372 THE (enforced comprehension) | Th 5,
Thebt, EROMEL, TTIRERBL 0BRSS
Lo, Thbb, iR T8 | 28k L0 Th
BLEZHREE, BN, Z0OFEHEIL £
ZLOHBEAND, EROL S TRAGBVEEY HIF
QEHRLS ) & LCHE ~REES N D &\ 5 HEI R
EHETIEBINTWD, FHxid, ZOFGE HET
HLIOBEEED DAV EDOLEMRHHEE L L
T, BEBHO<AGHIMMY (essence) > HELS|
< WD ko7 TENAREFIREE) ¥ BEIZXL T
Lot bipwoll, BEO<E®R>E, Bizto
HONLRENT DD TR L, TRPBERIND <IKR
>E DTN E DA (inseparable complex) T
Do HBEENGBLILEE Th o 2R H OEdgertonid,
MLOEE L EFNEET L TEEOEREED D
LNLBEEDETCIDAT gy hefoti—HK
FEORY, ZLTEOZEBEHIZ T =y iratal
LTOBEORHREZR L T Th 5, IKmizH -
T 5 LM - EREOFRE, ZOBEEOTLAIEERDN
Al CHHENEVIREEZNEL, ZORFyTray b
ORFHERIE L L TOMEAHET Lo TR, 35
AL THEERERET 200 LRy, LML, £
IZOBEEORYIAREE 20 & LZEHSREE
STWD, FAUL, ZTOBENENIHD & EFILBEERE L
LCHFfB L L CIERARFIETRONILZ LERLT
WHEDTHY, ZOEBNTCIOHBITZNEEL <
B> 125 LD TW5H, I EidEdgertont & T
EEAPRBIZELVWEBE -7, £LT, £
DY R<HFERRBR>~D FEELVoTH LW
BWMOEEMNERERL, FOSARBRBEN L SEE
FARIEA~DOFEMNE L > TV LT E X
IR, ULV RRADHLOTIRARVWD?, 22

C(BERD ORERM L L ComEElcel — [BR] 2EELb0 —

I, BEEWVIEEFEEKIIBNTEVDINI»Z ) L
42 <Mt ?’Dﬁ"f X (untouchable intactness) >
EWIHIHKE <BEI7ER (hidden intent) >& LTH
FRRREABENE L OO [E.30IEH (interminable
oscillation) | BEN D, Uh L—HNZ <{Ed > 4%
REND EE, 20K DA RETROTARMSEME 128
FEINDLHENEMNE (mediated-ness) % T« 2SR 1E
S LERT LR, BIEH TELY, ZOEMY
RYWEICHT 5720113, ZoERAOEWEEEE R~
PIZEAERBRRETCILERL, FhCT558%
RE LS TV ARENRH S, ZO—BOBEOEBH
PR BT 2 W 5RO A EL, & 2 Ik & ORERER
REBSERLTEZARDD, 2L 2, ToEROR]
EOMBEXERIR- LY ROFELELT, LELEN
BRSO B F SBECHE < OmOBITHk LTz
V, BEIZWEROEICHAEELNERTEX T, £0
FEHOLEIZBWTOR, HNINEEZ I LEHX
NAMBIWD BEIBER AR LU TR T Z &
FENTHARVDT,
BENEMAICER LS8, T E SIZEETH
HEVHIEHETTHENICETRIZBRERD
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BHIZE DL BRI L, BOE5/&EZ LR, &
FOICOHEBEFETH S 2D, i, BPDFIFESF
BDONBLSY, BT B ERTERVDTHS, ) L
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WO ED LI IZHEEEY H, LR EL O
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59, WHETHAL, EROZ &, HRAOAFENER
BFEOVESOBH YL L TFLAERTTROBELR
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SFERRIVI FTCHL AL EHFER (equation of
motion) T#H D, T ZIZIXLTRREE « IC L 5Ha
OIE GEE G L < I B3 E Fh 5, EEHRERT
EBORZRICRT 2 ERE £ 2MIER « OB, £h
LR b  IXBHEHBOBTRAT LI LA EEL L
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FGARL—2arERELTWS,ZLTIDOTF A
L—va VBEBERERED S L5 @mE L2 FES
TAHWT L@ b~ DGO Th 5, ZOE
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