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OEXESE XM

[1] P. Stumpf et al. “Interannual Variability of Cyanobacterial Bloomsin Lake Erie” (2012).

[2] van Oijen et a. “Effects of iron limitation on photosynthesis and carbohydrate metabolism in the Antarctic

diatom Chaetoceros brevis (Bacillariophyceae)”, European Journal of Phycology 39, (2004) 161-171.

[3] Nair et al. “Remote Sensing of Environment”, Remote Sensing of Environment 112 (2008) 3366—3375.
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XDLDONPVBONLIRWEENRS D Z EBghoT-, TNOHMEIY AREBEIC, KERIZBIT

LHEFEOTRENDRNEE 2, SAFLICH T DRIESCEER LT-, AENE, HE « R L

LT, MEMEE ST 4 M TR L7z, LTIE, 1Bk L7ZECTH 5,

Q0. HRIIFDOAI 7 =T VTIZWET, 4, HIEZK L E Lz, &9 LETH
You are in school cafeteria. You feel earthquake tremors. What do you do?

Ql. HRTIFRIC-ATWVET, RERMBENEZE L, 9 LETD
You are in your home alone. A big earthquake happened. What do you do?

Q2. HRRIIFTa vy B TET—INET, HEROREHEREBSIEY £ L7, £ LETH
You are in a shopping mall. Mobile phone calls earthquake warning, “Kinkyu Jishin
Sokuho (B2ZHIEHE) 7. What do you do?

Q3. HIENEX X, FELUTbND AN, HH] EWVWIFEPMZIATEELE,

E9 LETH,
You heard the word “T'SUNAMI” just after earthquake. You can’t get any details. What
do you do?
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OWFFED B - B
OO ET- DE IR FIC T, Fa— LA 2 AF v U8 ZAD—EB L L TITU,
NA L —VEREEIZ 1T D — OB E « M ONZOFEIIR B I T2 72, YWE0 HmiZ=a v
a—Z E ORI ZITA D X015 2 Th D, BRI, GEIISRAR T AT
LTHDH Coq &7 F A K& LT Benjamin C. Pierce {3 @ Software Foundations % H\ T, Coq
DR ENE L O, GEIIZ B ER D AT,
OWEDHIEL 7 rt A
@®Coq
Coq lx. 7 7 v AENCIERFHEBFZEHT (INRIA) (X - CHR¥ S 7=l LB AT A
Th b, 2004 FF121X, Georges Gonthier [ZX V., Coq #HW = UEBEDFEH D FE I T
W%, Coq (ZITAEH BBEAEEEIIAAES D25, SR TITHVL TV,
@i 1
WIFERRE & L CTTEWZ, 020D n £ TORMICET 5 AUV T, #iil ETOREH, KU Cogq
TOFEICHD #LATZ, #i B & Coq M7 TOREAZATD ZLITXYD, ZRHDVDOWVORA -
Koz T BB -7,
Coq TOREWTIL, M EOGEMIZEA~ KRR K ORI OS2 8425 Z & <fikd
LZRMENH LT, L0 FMBNDZ ERNginoTl, —H T, TNHEAM LWy, BEFIC
LVEEThL EEZBND,

n
L Theorem sum_to_n : forall (n:nat),
» = ZXZRZN(HJFU 2*(sumn)=n*(n+1).
k=0

_ Proof.
» EEPA intros n.

> niCKDHEFNIREERALD, induction n as [|i].

(i) n-0DEF (F1) = (B =0 refledvity.
. T e rewrite -> plus_Sn_sum_n.
(i) n=iTARIZFTSELT, n=i11CDNT rewrite -> Mult.mult_plus_distr_L.
(F23) =i(i+1)+2(i+1)  (IBHEEDRELD) rewrite -> [Hi.

rewrite -> NPeano.Nat.add_1_r.
rewrite -> NPeano.Nat.add_1_r.

= (1) rewrite <- Mult.mult_plus_distr_r.
SFERME T rewrite -> Mult.mult_comm.

reflexivity.
Qed.

=(i+1)(i+2)

@i 2
3 ROMIMOARITE LT, FEAMATL, UL, fii8EMH S Z & rewrite DX FAFRET S
ik, Kt assert OFFHFEICBE L TS W) BV b B oTo, ZOFERTIL, M8 1 OfER
MWD Z & T, AEH O SIS O T,
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Lemma sum_cube_sum - forall
(n‘nat),

sum_cube n =square (sum n).
Proof.

intros n.

induction n as [|1i].

Case "n=0".
reflexivity.

Case "n=S1".
rewrite->sum_Sn.
rewrite->square_development.
rewrite->sum_cube Sn.
rewrite->(square_n (S 1)).
rewrite->(plus_comm

(S1*S1).

rewrite->plus_swap.

rewrite->IHi.
rewrite->sum_to_n.
rewrite->NPeano.Nat.add_1 r.
assert (H:S1+1*S i=(1+1)*S 1).

rewrite->mult_1_1.

(square (sum )+2*sum i *S 1)

rewrite<-Mult.mult_plus_distr_r.

rewrite->Mult.mult_plus_distr_r.

Theorem sum_cube_n - forall

(n‘nat),

4*(sum_cube n)=(square

n)*(square (n+1)).

Proof.

intros n.
rewrite->sum_cube_sum.
rewrite->square_n.

assert (H: 4*(sum n*sum n)

=(2*sum n)*(2*sum n)).

rewrite->mult_assoc.
rewrite->mult_assoc.
rewrite<-(mult_assoc 2 (sum n)

2).
rewrite->(mult_comm (sum n) 2).
rewrite->mult_assoc.
reflexivity.

rewrite->H.
rewrite->sum_to_n.
rewrite->mult_assoc.
rewrite->(mult_comm (n*(n+1))

n).

rewrite->mult_assoc.
rewrite<-square_n.

reflexivity. rewrite<-mult assoc.
rewrite->H. rewrite<-square_n.
reflexivity. reflexivity.
Qed. Qed.
OfEREBLR

fmiE 1,2 & 12 Coq TOREHZMENIITH ZEMTE 72, mE 106D K512, Coq TD
AETEMECH D720, FEBICER LT, MEa AV hEAND Z L CTiEAZHER L9 < 75T
KPMETHD, ME2D X2, SEAZTRTLHZ LT, KVEFICRDLILIICTIENBR
ME7RN,
OLBORERE

eV TIX 4 38, b |ICOWVWTIY ATV, BEBITIZ IR E — I L2 L ZITHOVWTHID
A TNE T,
OXEEBELE(T 78 AH  15/09/07)

Coq: https://cog.inria.fr/, Software Foundations: http:/www.cis.upenn.edu/~bcpierce/sf/
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RIS RMAERICES, Y2y FR— N TE A A — R, 15V AR &,
< DC T T BHIMELEAEEE, X7 R, EEhEE =
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CRERE VY v XORIEEZTGERE, &R 7, SEEHH, —
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DEH < deces.
KK, BHOBRTRXNLF—DKEZTE-T, xR OERNE
R LTS, Bl IXABEERDNIBEIC X > TSI 2 BRI O R
D=7 BEAET LD LRBRIZ, A 1L — L BRI O RAZITHHE
BRI D, 12 GHz DEWIZ, KB bRE, ARbRBOEECHE K2 EROHY
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IRENFEEEDO RIEOEIREOME LY IR D720, MiEEZITo7,

Q&ERIA %
1. KB (H) OWuE BT > 7 Famd, KIKRT 7 F O/l % i3 2 RO B RE 0 & b %
LR L. ZOHOEKME : RIKOIEE Vsun or Vmoon &, f/ME : REMEE Vsky & HI7E,
2. R Toody DK (E )BT 7 F DRI - T, b hOIRE Vbody % HIE,
3. Ty T aXRIAIZWAT, HROMEE Vnoise & HIE,

# 1 B

N ESES ; EERIE AT
PNE Y 2014/7/30 BEXFHEEL BEh —
2014/8/13~16, /8/23, /11/15~16 | SW=F¥HER BHEORSVH | Fho &Y | —
AR 2015/1/21, 29, 31 BEXFHEEEL gY 11,13,15
OB LEEO
1) XEEREDHSE

Vsun or ¥moon |21 V'sky 33 X O Vnoise 23, Vbody (21X Vnoise N & EDH, T DO L&, EEOT
TR Tant 23RO LI T D LB TH D,
(Vsun or Vmoon + Vsky + Vnoise) — (Vsky + Vnoise)  Tant
(Vbody + Vnoise) — Vnoise Tbody

LUF oK 0 BEEEIRE Tsun (Tmoon) ~DAHIEZAT 9, EE : o [0 IRIEHREA r[° 1LT 5,
FEME o (3. REGTEWIRE ORFE LD 7 Z 7 B3R T,

2
Tsun or Tmoon = —zTant
r

2) AR
DR BHBLI__ A0S - 4. 63° 2fE0E @ 11. 467 FEECIREL - 8865. 8[K]
@A BLIN__PfEhg : 2. 817 2fFME : 11.35° MEESIREE @ 127.4[K]  CIEIE 4. 63 » & % 302. 8[K])
3EE

AWFFE TR D B AT KGO B R Tsun (3 3CHERE 5000~10000 (K] OHEIPFHNTH O . A O
IR Tmoon & SCHRAE 100~390[K] D#EFHNTH - 7=, Fi=. KBEBLRIRED 77 712k~ A #H
FFET > 7 FRIOEEFTH CHE N ER2 0 | AR R 6N, Zhid, A, 2%V
KGN HDHDH T2 FIZBERH L B2 B,
OSHRDOEED

AR CBUG R CH BRI OBIT — % 2% A 2, HOWHXRT & EREEOE(L & o
PEIZ DN T E DIZFE LW SR FER 21T > T & 720, F72, BIEO Lm0 I8 RIEE 21
Rz K& IR RIKOBLIZAT > TWVETZW,
OEXESEXHO

1) ERAREBENLR > T —27 2008 < http://www. astro-hs. sakura. ne. jp/ >

2) EMEFEIE AN R7 Y 7 (1) AIZEFIGEEEEREE, 0Q AR, 19724 1 A FIAT

3) RSB OFFE KGHBIHIHR], SCCaget, 2009 48 A 31 H 1T

4) @SR Earth&Universe, FAFHIAR, 2014 451 H 10 H %47
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TR IR R REDEEL CODHRNNBIZRB N T 7 U 7 U, % e Ui L7z,
ZOWFFEE, A2 B OH O VI N QRS EORREFET D00, B L OREKFEICES
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A—5 EBEEIKRE (GSC)

FRCHESREZ A LTz, FERITHEOBRAER (1) H7V OBFERETR L, 2RI, BETREIR
FTARTERL2THETH L HICHE L XL 2, Freo o E W THiE L,

N _ N

ot
S TC, N B0 SR T, A AR Ch 5,
ORBBLER

HEORER, £1DOL I RERESE-, NTHREMEWEE LT, 7 A137T £ T A 13408
i S, RRBERHTEWE L LTH Y 74 40 D Sz,
F1. HEINOLHE S TEE

AR vk —-(keV) &5 15 B/ #73)1| 158 (Bg/g)
1% 131I-131) 364.48 Bt En 7 i End
954 137(Cs-137) 661.65 6.98X101+1.26 X101 9.90X102+3.63X 102
795 134(Cs-134) 795.85 1.78X101+3.27X 102 1.00X102+2.85X 103
1174 40(K-40) 1460.81 9.75X101+3.71X 101 8.54X101+2.38X 101

AEIOMFSETIE, RIRFBURHEDE T 5 K-40 (TSRO o7, ZHUTIZA T, AN LHEH D)
B ThD Cs-134 B LT Cs 137 B3I &7z, 2011 4F 3 A D@5 — R HF LRI, 2 b
NTHSHAEEICMATI-181 23, vy 7 « ARMEY, g—m oy 2t 2L T YRoL
RN BIBETH RO > TV D, fal&H —JFREHEMIC LY i &7z Cs-134 & Cs-137 L1
FEFRE&ETH-o72% 9 ThdH, BUEOREMEITD LOSIIEH D MIT RO THEINNHEE
BOOERSTWe, FHOD 4FF2RM LA TH, ZUZERED N TR HEWE R &
WIAFET 2 LT o TWienoTe, Eo, ZOEITEEROGVPAHFINBRE LY  EHICKE
<, HEOREZK LT,

OSHROEE

SEIDOMFRIZ L > T, BES R FROLENRIZIZHTIFET DN nnole, ZThb

DIRERZICIZ, A% b, R RGO THEE TE2RTEMMAE L THE WS, F,

ZDOZ LT, A%, =XV =GO BHROFIMICHOVWTEZ, TEITL5Z LN TEHIER

WEESTWS,

OEXESEH

1) Neroda AS, Mishukov VF, Goryachev VA, Simonenkov DV, Goncharova AA.: Radioactive
isotopes in atmospheric aerosols over Russia and the Sea of Japan following nuclear
accident at Fukushima Nr.1 Daiichi Nuclear Power Station in March 2001. Environ Sci
Pollut Res Int.2014 Apr;21(8):5669-77.

2) Masson O, Ringer W, Mala H, Rulik P, Dlugosz-Lisiecka M, Eleftheriadis K, Meisenberg O,
DeVismes-Ott A, Gensdarmes F: Size distributions of airborne radionuclides from the
fukushima nuclear accident at several places in europe. Environ Sci Technol.2013 Oct
1;47(19):10995-1003.

* Z O TIIHSEDE L8> TWEE AN, FEHEICE T 2 228 E 130T -

TRV ET (FREH).,
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ZHWT, 2fAKKER (T00), WE., FHEOE, WL, pH 02 bz il L7,

F 1 FEFER (THRFER) THEM LAME - ikl LORR
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sy (O), mW (X)), 7TV (X) Axy F—L (O)
M (<) BEEREBUEY (00 AL-1 - 2 O ”
VR o) (<), i GO, #igEE (<), A#E (O) A
Zof FA AL (X). Wk (O) A OSNE A CIN 2 e
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K2 AKRFERTHM LB - FikB XU DR &R

5y A BE B #F
| R Tt S R %IF T
73y |7 BERHEREEA 500 nlACT S 7\ Hygser | sl Bk 150 nL & A 0. 1,
wl| =0 [P0l akRe L O b o 5. 10 nl & RA O
& Lk B EECAT YL [FEAD- 205, e
Al Y (B T e Y O O, —
* [msies Emefomenisn poazice) ) O [Bh | EIIERACIS0 L SERHERA
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e BB B e 150 L \CKE (R
L) — — — | KE U TAA 25g. A BT HE 1g) BN A
% . BROB I L D BB
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ABEDOT I 7 V= EHVELEILBT R o, I

LT 2 BN E BRI B A s —

EWEDIALOEGZK 2 1TRT. oML o

DB, BAkEZOEERET DL, & e

s 50 SRS T L, wic, &7y "RE -

U AT e, FEELBEOETIL S0 b wenn | e

J:VC“E)P’DOfCQ %:T\ %%&@Iiﬁﬁk%f&)é% -100% -80% -60% -40% -20% 0% 20%

FBIOMECENENRERIINT Y 7 %17 X2 AREBRER:7I7V—2 (AF)

ST A, BREATY U ITOEE. EOER A —=_

L OBHEIR S & b T0WREME T Lz, Lol %@ﬁﬁ@ . —_—

BEATY LIV TIHIEL A LHBRRS  (RlE#) e

NAetote, MALELC ST h . WERBE  onm | eme

WSt KEACEEILERE I (o e I

T, AL TO WEREE, WS 00 WIS PTaaT T |

TLEbOO, nmgoRESOWBE SRS TTIIE =

L. HFEVERUTIIRANWEEZ LD, -80% -60% -40% -20% 0% 20% 40% 60% 80%
B LD R EAIP L OOk E & =54

BB BRES Rk OUII a5 Toc, D00 AIRIRRER : HEORIREAL (0.2 nl) 3 LTS

oll, WG, W, O A L OEIE A 3 At (B )

T, HFEREAA GEMEREE) % 0.2nL BLEAND & KOG B CTRETE, BOEIL60%

W<, WOEEED 40 %LL EIRTF L7z, L L, RFETIHFEKTICEBERNEZ > TLE S 2 LNV
INDTeD, WROWFWIEZI > TEWR EHAE DY TEREIToI2E 2 A, IEERE AN Z
LT X B OREBEE, WOCENS DB L= b DD, pH 3 Lk L, T0C TR TF L, L
MU S BIRHIE L2 FRREICHOW TR, BEREN R b eh o7 (MEHE), RIZ, KE
ERAWTEGE, EHOLOKELEEIX EA L, TOCIHE T 2Em Tho7z, B, A4 FHEDIZ
IMWVETHDLN, TOC DR TFENLVBEHETH-TZ, IHIZ, KEZHWZHADO B XOFEL LW

WRFERE A 2 W58 ORBIZOW T, BEAKDEDIRER LOKE~ORIIHR TR o7,
OSBRORE

(HHKMARRF2 7] Tid, R 3SFER (FRk 26 4F1L) 1JEHEFEKOLS: - EMIFIECL D
KEWFEIZHOWTEY AT, S%i1F. 240 CFK 25 ) O & FEKSEICB 2 WEH FED
MR EMABDE T, ZiliTE Y RANRMESREREOREZ Hfe L T &L,
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A—7 BILXZ% (GSC)

PM2.5 ZRISHMET ) V7 OFHEICEET 8%
A K URBRPEAREILSEFR 24).
M HEST (R LRSI E S5 2 4F) |
B ok (MILRSZABEEESR 2 4)
e (WMILRs Wl HK)

OHMRDEM - B&

IFERKIGROMEITHEELEZRSED TS, SEIFIZHIE, EOFTEH PM2.5 ARy M
MC T —~DORENDEMDT N CTE 70— LY A T A TIT 72, PM2. 5 1ZTEREME TH V|
ZERHNTIFN TN D, Z OWEIIRFTIIROREIRRAER . FEFRER - TEEREEEC, 7 b E—MRE R
DNEPPHREET L Vo R ELZHT BB D, ROT, AN PM25IZHR LT T
7ol BIOHS CEIN ATV, SAAKIOREN BIF 5 Z EREEZEE X T,

ZOWE DRI ONTIEL, ERERILOFENLETH S, [MILRFEFO PM2. 5 D7 — & (X (L
DIEE L TNWDHA ML FITAND Z ERHRDID, Z2OHMAOT — 21T 0 MERH 5,
FF. BHSICIERY BH DD T, TOTFT —Z0BE LN D550 ORE R HEBIUR MG E TH 5,
L 2> LR LRIZ X PM2. 5 720 Te < PMI0 OBIHIE S H Y | ZOHILPM2.5 DD LY $ZV, £ LT
ZOPMIO DF —Z L PM2.5 L RIFFIZFICAND Z ENRARETH 5,

LD = 7 A RS FICANTT —Z TiE, PM2.5 & PMIO I —EDMBER AL, Zh
ZHWTPMI0 OF — X025 PM2.6 DOF — X A8 %5 Z & T, LLETOK) 3 fi5 DG 2 £ /0 A X )3
END X 927~ 7= [0k 1],

L], ZONMREERT 2 ET NV ERT 57120, Za— UL o A THEEIT- T,

OMRDAE - TatR

£, PEHEENSEAO Y a2 ERK LT, &), EREEIAL-AZEATHEDS, FE7r—
TNDBIEINE DR o120, RABRBILE S &2 LEREBALRNPSTY LR Z#RY K LT,
ZOWMERES OB S ZFEL, TRFHIIZONRY a1t THEEZK LT,

RIZ, V7P A NPDLFRICANTET =22 HWTPM2. 5 ORESMARZER L, 2 L ChilXx
5 HARB AR TR R D JE12 T PM2. 5 D ZE R AL 2 JUIE L PM2. 6 2340 7 /L7 & Tl S LT IR FE & P
MRt L, DAET A OZEMEITONTRET 2 Z &2 L7z, PM2.5 & SPM10 i EEHIE L TSI HE ok
ML TITo 7,

OB LER
(1) B —ARICBT 5552

A EOBANC BT A2 EERIIEHOR LI/ L Th D, FEHTIHBIIAKRNS THHR=
VEIZH OGS LERZ LT LE S, Lo TRIERNIER & 2l Uiz, E24RIEH L 7oMidEr
HLIEOWARER A XD LD o7z, JIE D EICEHBE~F > TUito72, 20 & &, RICHIET S
BEICEKEGITN TN TLE D ERICEFHETORENTE 2L D, TOTHOHMZ E DR CHLAT
ORE Z DT 72, HBITHEOFF HIE IR Z D ORIZ AN TIT 2 72 B HIE QRIS T 560 5 H
LTiTo7, FAUTFHOFICZEZIBNEES>TLEY, ZIUCLVRBEN ERSTLEI LD TH S,
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A—7 EILKE (GSC)

2) WES 2EEOABIR N & B OWREIZ OV TOBLE

ABEEERN LEBEMIIM 2 SICE VRN TLE D & R< o TLE D, TOMEKLE L TTHBLIAIN
ZRELL, TREARE LTSSHD LWL, BEAHENR2WETTTH L 2 &, HIE L7l
CThrZe, D2OTHD, Lo THENTFANEBOME TTIHREL L, TIHEIH A ZHRD T
BWe, 2B, MEDRWHENHOLRNSTSGEIET a2k ZO T THELT L &) FHik
bdD,

3) o BIIEIZEE T 5B %

24 WER DHEREBLIIZATL S, 24 DT — 2 % L 572k =5, PN2.5 & PNI0 DI PN, 5 % HEiEi
+0.001~-0. 012 DICILE > 72, ZREFHFTS &,

PM2.5 o> F-¥)fE i3 0. 03891
PM10 o> F-#4{i1 0. 03466---

L7polz, ZHEK0.035, 0.039 & LCTEHARET 2 &, PM2.5 0353 8Ty 0. 0644, PM10 > 3L73 3K
0.0760 & 720 | —HODRAEMIL0.0415 Ll o7z, ZORERE S L ITHBEREEZRD D &

r =0.0415//°0. 0644/, 0.076=0. 596=0. 6

ZHIZEY, ToDTF—HXIZIXEOMERH D EE XD, LrL, BP0 DIZH> N PN2.5 LV HfHE
PEL 2 AN HOWNWTIZE R o TWARWD T, 5%OMFEHRETH D,

OSBRORE

ZOMIEIZE Y, PN2.5 & PMIO IZHHEER B Z &350 . PNM2. 5 OBLRS N IEWGET T PM10
DT —2 & HNTPN2.5 ORI EEND Z L BNbooT-, 5%, TOMOWEIZ W TE PM2.5 &
OMEEZTRRD Z ETHEEPN2.S ELTHWAZENRTE LI D RIS, $72. 51
IEfE72 PM2.5 D3 2D Z & THIMEA @ WET, $7005 PM2.5 O EZRrET 5 2 L3
RBIZ72 Db LitZeny,

OEXESEXH
(1] "fILREEERICIS T D PM2.5 O ks BT i i B 22 [ 4 A HE e

RARAKEE, 1)1l
] (LR HERBL 2R e s, 218 1 5, 1-5, 2014.
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A—8 EILKE (GSC)

EWMF509 o EKE
~ASFBRTEBEERNCLIEM TS FUEEEEDE L~
B BEX (MRS BB E SR 24), &0 —B (MILEEER 24)
HYHE W KR (ELRT)
OHMIRDEW - BE&

Bl X, RFEBICRE T, KFIZY > (P) REHRE () 28 BkTIESi bERE
n5) KEWDOKREFRENZ EEND LI, TOMREDAENE CLAR) BNHEKTS
H4h 84, BRBEAFTIARICLREIZLDOTHLN, W T T 7 b NBERET % &
TA T KOBEEFAESETZ Y KERKORERAG SR L2 5, £, HIHBIEMR L 7
M7 77 hACK D ERBIUN S GITHECR S, MW7 7 7 b o ORISR~ R liE 2B &
EZLTWD, 22C, W77 7 FOWiEEZIMZ 52 2 BRE LTLLTO 2 FEO S
MR TEBREITST,

O HHFEEOHIR - « - HWW 777 FrORARITIZAFENMLETHY | #EETDHZ LK

S THIIROFIRN TE D LB X T,

@ BEHEEOWM « » - BRIEIMETFEOOLESTH Y, EHE O —FNRESR L LA LY

T NACHPEYEMEINRRD T LICK o THIEORIRN TE 5 B 27,

B, MET =~ DORENOMEFEHOT X TE T — b A = AT T T,

OMRDFE - TAER
HARRMETOEREBCOETEZMET 2720, MILKRFHROES b =TI TEREZITo72, ©
I =7 XV KERI RO 11 HDOKEIZA 2000nL F*>55H L TEBRZAT > 72,
- P 3B X 2 P
- AATE 6 EE X 2
- JECVR I HI 25mL FRA1 X 2
« JE YRR R 50mL HIN X 2 .
© SRS X 3 B1 EA k—IDKEAIKIE
A ST &AM O HELRE L T, ENFIUKERD 3H, 6 BIZH 725850 % 7 VIR A /LTl
Y L7z, ERMEIIE A h—7EEZHAKE & HICEHI - BREBRA AW LIZLOTHY, JEHEE
OREE LTHW:, BUIRLICK DE B AZ#ET 57201, 7r—3— M HOTEo 72K
HOD LITKIEZEN Tz, 7235, TIRMIZBREPE CHEBHOBIANIT L A EHEGETE RnoTolzd,
W77 7 b BEIREEIZ 72 > T2 [l L3R D 3538 DK A 100mL T2 AKFEIZHIM L 7z,
RIECHE, KR EAKBZRE L0 ETEEKEHNT 3
AR CTARBEMELTT o7, B LIEob 7 ma 7 0 VHIE
WELLWTHEM T T 7 P DBEERRTREL T/
TANBEAEL, WNTH T AERIRL Sy 7T A M %
AW TR ORIEE B OREREEIT o7,
- 225 (NO,N, NO,-N, NH,~N) - V> (PO,P) 2 /S99 TR RTOIEDRETF
- COD ({LPifesRZikE) - DO (BAFEEFR) - pH OKFEA 4 5
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E B #B] e SiEAsE-d Nzl
K3 s0074)LEEDZEIL X4 CODDZEiE

Ny T A NDFEREOKME G S RKEOPEMN EHLTERY, Z7ro 7 0Nl
WHE 75 7 FATHIE L= &2 bivb,

AR EZHIR LK CIX, Z7un 7 ¢ VREORMES I BIER < A5 &6 < A E
3FHE 2ol ZORBITAFELZFHIRT D & EREBMITEEITT DLWV IEBITKT D,
ZOEHE LT, ERE AHEORN 8 H EAICAT o 7o 72 DI SRR O /KA Tl R A3 E
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A genetic approach for the understanding of the plasticity of neural stem cells.

Kaworu Takatsuna (Keio Shiki High School, second degree)
Mentor - Dr. Hiroshi Kanda

[Aim of the project]

The aim of my project is to analyze how the plasticity of neural stem cells (NSCs) is regulated. To this
end, I have tried to visualize the intracellular signal of NSCs, as well as performed a genetic screen to
identify plasticity-related genes.

This project was started with a new type of laser microscopy, which was released in 2012, and was
introduced in mentor’s lab in the summer of 2014. Also, the genetic screen was started in 2015. Thus,
the entire project was started after I had joined the Global Science Campus Program.

Neural stem cells (NSCs) are a type of cells that is capable of self-renewal, as well as producing
specialized cells such as neuron and glia that build up the complex central nervous system. In general,

the property of NSCs significantly decreases as the animal ages. For example, either they stop

dividing, differentiate into neuron and/or glia, or even ﬁ;u! -

disappear by programmed cell death (Fig.1). In Qi‘-"&sf sy w %ﬁ‘?\“

contrast, it is also known that adult human NCSs still [ L

possess a potential to generate new neurons, as

Quiescence

revealed by Eriksson et al! and other researchers. Yet,

the precise mechanism underlying these events is still |
. N E

poorly understood. Thus, the study of the plasticity of L%%]m “T Q%L;J"

NSCs is an important subject, due to its potential to '

lead to novel approaches for treating neuro-

Cell death V7

&
=

Neural Stem Cells  EEE—) C/_Q |
1

degenerative diseases such as Parkinson’s disease. Fig. 1 A change in the property of NSCs
Interestingly, the plasticity of NSCs is also observed in T

lower organisms such as Drosophila melanogaster, . A-) p——
fruit fly, indicating that the principal molecular —{G1' "‘@""@-"ﬁ\ 61 <! >
mechanisms should be conserved between species?. In @ - 8 O
brief, fly NSCs actively divide at the beginning of —_— I ,ir:l:i::;

embryonic stage. Most of them stop dividing as they

develop, and become quiescent (not dividing) at the end Fig. 2 Plasticity of the fly NSCs

of embryonic stage. After larvae have hatched and fed,
they re-start to divide (Fig. 2). Thus, the fly NSCs is a
good model system to study the evolutionarily
conserved mechanisms that governs the plasticity of
NSCs.

[Experiment 1. Imaging the plasticity-related signal]
Materials and Methods

The activity of a signal of my interest within NSCs

was imaged with Lightsheet microscope (Carl Zeiss, Fig. 3 Light sheet microscope
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Fig. 3). A single embryo (egg) was embedded in 1%
agarose, and imaged every 90 seconds for 24 hrs.
Green fluorescent protein (GFP) was used as the
indicator. It only takes about 0.01 to 0.1 second to
acquire a single scanning section.

Result

The intracellular signal, on which I have focused,

Before the quiescent stage
{Bhours after eggs were laid)

In the quiescent stage
(13hours after eggs were laid)

was activated when the NSCs enter the quiescent
stage (Fig.5, top panels). In addition, when NSCs
have exited from the quiescent stage, the

intracellular signal decreased (Fig. 5, bottom panels).

[Experiment 2. A genetic screen for genes that
regulate the plasticity of NSCs]

Fig. 5 Imaging of the NSC plasticity

Materials and Methods il T Embryo with reorter
Male flies of each RNA1 transgenic line were crossed p— it Q

with virgin females of the reporter line, which was : :ez S g

used in experiment 1. RNAi (RNA interference) is one @ﬂ BLLL B gred ————» @

of the techniques to reduce the expression level of :: :Hi ] 2 g

target genes. The offspring have both reporter and — s :;G?M%mes
RNAIi transgenes. The principal idea of the screen is

that if the knockdown of gene X by RNA1 decreases the Fig. 4 Overview of the screen

intensity of GFP signal, one can suggest that gene X is necessary for the activation of this signal (Fig.4).
Seven days following the cross, egg offspring were collected, and the fluorescent intensity of GFP was

analyzed under the fluorescent microscope.
Result

I obtained multiple RNAI lines that reduced the intensity of GFP signal. 1 would like to talk about them

in the presentation.

[Discussion]
The imaging analysis strongly suggested that the intracellular signal I have focused on is required for
NSCs to enter quiescent state, or to keep the quiescent state, or for both. The result of genetic screen
suggested that some particular signal(s) should regulate the event.

[Future direction]
I believe that further analysis by using this sophisticated model system could provide us with an
evolutionarily-conserved mechanism that regulates the plasticity of NCSs. For instance, there is a loss
of function mutant fly line in which NSCs do not enter the quiescent stage. It is absolutely important
to check if the signal described above is affected in these mutant NCSs.

[References]
1. Eriksson et al. Nature Med. 1998 (11) 1313-1317.
2. Homen et al. Development .2012 (139) 4297-4310.
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The factors that influence the sex determination
and sexual differentiation of Aves

Hiroshima Prefectural Saijyo Agricultural High School
TAIKI SATO, MASAHIRO SHIMIZU and MIKI TSUBOI

Abstract

The reptiles determine their sex depending on the temperature, which is called TSD,
temperature-dependent sex-determination system. Based on the hypothesis that the
birds, which evolved from the reptiles, may also determine their sex in the same way, we
conducted an experiment. By changing the temperature of hen eggs during the incubation
time from the normal 37.9°C to 1 to 5 degrees higher, we had baby birds which were
physically male, but genetically female.

Introduction

Mammals have a XY type of sex chromosome, their sex determination style to become
male is by Y chromosome-linked gene SRY. However in the case of birds, the sex
chromosomes of males 1s ZZ and females 1s ZW, this is different from the female
homologous type of sex chromosome structure in mammals. There is a major challenge in
sex selection in industrial use and breeding because unlike mammals that can separate the
male sperm by X and Y chromosomes, Aves cannot. So we looked into how reptiles change
their sex due to the environment (temperature). Reptiles have a sex determination style
that is temperature-dependent sex-determination. Under the hypothesis that birds evolved
from reptiles we considered that birds may also have this sex determination manner. It was
considered that the might be able to change the sex by changing the temperature during
incubation. The ultimate goal is the sex selection of male and female Aves.

Basic research will be worked on as part of an activity in the SS Project Studies and
developmental research in the Global Science Campus.

Method

(DThe control was set at 37.9 °C. In order to confirm the temperature-dependent
sex-determination in chickens, 25 different samples were incubated at 35.9 °C, 36.9 C
and 38.9°C. The anatomical sex was confirmed at the late stage of embryonic development
and the genetic sex was confirmed also by DNA analysis.

@As there was sex change with different temperatures we lowered the temperature
further than the test group 35.9 C to 32.9 C. We used 100 samples for 32.9 C and so did
a further 75 samples of controls 37.9 C and 35.9 C in order to make the sample

numbers even.

Results 1

- Gender differences in one control 37.9 °C it was not seen.

+ 35.9 C to one individual genetic in ¢, the anatomically it was % .
- 36.9 C to one individual genetic in &, the anatomically it was ¢ .
- 38.9 C to one individual genetic in &, the anatomically it was %
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Results 2
- 37.9 °C (control) sex difference was not observed.
- 35.9 C to the two individuals is genetic £, the anatomical it was .

+ 32.9 C all was a developmental arrest.

37.9°C { 35.9°C 36.9°C 38.9°C 37.9°C 35.9°C 32.9°C
number of number of
25 25 25 25 75 75 100
samples samples
Number of Number of
0 2 5 8 3 5
non Growth non Growth
Egg break Egg break [100]
gg breakage gg breakage
7 7 3 2 3 10 4
- unfertilized — unfertilized
sex change 0 1 1 1 sex change 0 2 0
Fig.1 The hatch temperature and the sexual change number Fig.2 The hatch temperature and the sexual change number

Conclusion

Does the temperature affect sex

Results change?

36.9C 2.7 .
Itwas  anatomically Sex change does not appear in

Itwas 4" genetically

the control, but it does sex at
35.9 “C. At about 1/30 probability .
Incubation at a lower
6 0 e i temperature
’ At 32.9C all of the fertilized egg
grew normaly between 5 and 9
days. After that time all the eggs

Itwas ¥ anatomically

Itwas & genetically died so this is a limit temperature

of incubation
At 38.9°C many eggs died so
this 1s also a limit.

I TS

{Future plans
The factors that may affect sex
change

+ Survey he sex hormone

Y

i (
s
o
'\jo ) 35.9°C 212 ltwas 9 genetically
_ . Itwas & anatomically

concentration of yolk sac
L2 A00402204 40 4y + Microscopic observation of
gonadal tissue sections

Table 1 « The number of individuals I did sexual transition of by the hatch temperature and PCR result

+ In Situ hybridization; investigation of the expression and distribution of the genes
Incubation temperature and sex change appearance rate
Observation of sex change tendency by incubation in uninvestigated temperature range

34



B—8 LEXE (GSC)

SEOWHRE - OISR EBE5ZA5ERICHT MR

IKESWSIVI SRR M2 RPER 24 PRI B SHPER 34 ik KAC  THK HESL
HYHE  PEAKE

Abstract

The reptiles determine their sex depending on the temperature, which is called TSD,
temperature-dependent sex-determination system. Based on the hypothesis that the
birds, which evolved from the reptiles, may also determine their sex in the same way, we
conducted an experiment. By changing the temperature of hen eggs during the incubation
time from the normal 37.9°C to 1 to 5 degrees higher, we had baby birds which were
physically male, but genetically female.

OWsED B « B

XY RO ER ZFf > TV LA DS, Y Jeafl Eo SRY IR+ < & A X127 %
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Queen development and endoreduplication in a termite Reticulitermes speratus
Nanami HIROSE (Osaka Prefectural Tennoji High School)
Dr. Kenji MATSUURA, Mr. Tomonari NOZAKI
(Graduate School of Agriculture, Kyoto University)

{Introduction

Increases in DNA content due to endoreduplication are widely observed in the
metabolically active tissues of plants and animals. During egg production, insect females
synthesise massive amounts of vitellogenin in their fat bodies, and those of some insects
become polyploid to accelerate vitellogenin production.

Social insects have developed reproductive division of labor, wherein queens lay most of
the eggs while other individuals have reduced fertility and undertake tasks required for
maintaining the colony. Therefore, only queens are engaged in vitellogenin synthesis for
egg production in social insects.

| Queen-specific endroreduplication in a termite Reticulitermes speratus
100 - Worker Soldier [ Nymph [ Queen

| ] e — o o Termite queens have
80 el L S VL =

A o /=  disproportionately more DNA in
=L g | ‘ | g \ ! ~~  their fat body cells (Nozaki and
||

Matsuura 2015).

Percantage of nuclei

5 —

2C 4C BC 2C 4C 8C ¢ 4C 2C 4C 3C

DNA content
This time,we researched whether larger queens with developed ovaries have more
endopolyploidy in their fat body cells.
<{>Material and Methods
We collected and used female alates, young primary queen , mature primary queen and
mature secondary queen. We measured the number of nuclei at each ploidy level (2C, 4C

and 8C) per sample with a flow cytometry.

{Result
Queens increase ploidy levels of fat body cells as their body size. A significant difference
was observed in cycle values of fat body cells among queen types. There was a significant

correlation between queen body weight and cycle values.
1.5¢

Cycle value
Cycle value

Alate Young Mature Matwe
Figl PQ Fig2

Body weight (mg)

Fig. 1 Comparison of cycle values of fat body cells among queen types (mean +SE)

Fig. 2 Relationship between queen size and cycle value of fat body cells among queen types (mean iSE)
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<{>Discussion

We found that female alates and young primary queens at 3 months after colony
foundation had low levels of polyploidization as female nymphs indicating that eclosion
itself does not affect polyploidization. Cycle values increased in proportion to queen body
weight regardless of their developmental pathway (i.e., neotenic or adultoid).

These results suggest that termite queens take advantage of fat body endoreduplication
to promote vitellogenin synthesis and thus boost their egg production. More comparative
studies of tissue- and caste-dependent endoreduplication are needed to determine whether
endoreduplication is regulated to meet task allocations.

{Next interesting questions
1. Why not more than 4C? How do they regulate ploidy levels?

2. How about higher termite species with much larger queens?

{Reference

Nozaki T. and Matsuura K. Termite queens have disproportionately more DNA in their
fat body cells: reproductive division of labor and endoreduplication. Entomological Science
(in press).
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Queen development and endoreduplication in a termite Reticulitermes speratus
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KAROEBRTITERENRKREWIEERZELELEL L TEZD,

OEL

CPT VY EFEN—REE BIR=Z0H) JMENML_URNEN o T2, —REEE . UL E R
LTCWRW R EFIIEBEM L)V RN @ 72720, EML VI LB RITEE L TE 59,
FI- L EORERBEIIHEMIER L TR ERbho Tz,
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OB
Nozaki T. and Matsuura K. Termite queens have disproportionately more DNA in their
fat body cells: reproductive division of labor and endoreduplication. Entomological Science

(in press).

46



C—5 REKZE (GSC)

Nipple Suckling Preference in Japanese Monkey (Macaca fuscata)

Y uma Kanazawa (Rakuhoku Senior High School)
Dr. Masafumi Nakagawa (Graduate School of Science, Kyoto University)

Introduction

How infants decided the nipple preference? We, humans, also have nipple preference in their infant-
hood, but then why we have preference and laterality in suckling. | wanted to make a comparison in
primates to show the evolution of nipple preference. | made a effort to get the significant correlation

Japanese Monkeys' nipple preference by observing them in Arashiyama Monkey Park.

Methods

Subjects that | observed consisted of 4 mother-infant pairs of Japanese monkey in Arashiyama Monkey
Park. | observed only pairs which bore the baby in this year. | have been to Arashiyama Monkey park three
times and observed for about ten hoursin total. | chose amethod of single-individual tracking and tracked
one pair in one time, and switch to the another pair and recorded. | divided a section on minute by minute
and wrote which nipple theinfant suckled (it can be none and both nipples.), and what kind of motion they
made in that minute. In order to look for laterality, | compared with which nipple infants suckle, whether

mothers were lying under the left side or right side, and its rate.

Results

According to the analysis, the more days infants spend, the more preference we can see. My analysis
showed that the nipple preference should be settled at between the age of 10 to 15 days. However, there is
no significant laterality between nipple and posture, and other motions such as grooming,sitting, and
moving have no correlation for nipple preference. These motions are relatively random to happen, and there

is no regularity.
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Discussion

In my opinion, as the infants grows, the nipple preference of infants and secretion preference of
mother’s milk. My finding on this research is very similar to the research of Rhesus Macaques, which
showed a significant strength of preference that devel oped after 48 hours. The laterality of mothers' milk
just appear, and then infants become likely to suckle bigger nipple which has more milk. In the early age of
infants, they just cannot find and understand whether nippleis easy to suckle and get enough nutrition.
Therefore, infants prefer that nipple to others more, and mothers' milk more likely to become biased to put
out, and nipple preference is gradually formed from between age of 10 to 15 days.

However, the nutritional condition in Arashiyama s quite different from pure wild Japanese monkeys
such asin Kinkasan in Miyagi, or Yakushima. monkeys live in there are fed by people regularly and
nutritional condition is stable, so nipple preference of wild ones would be more different from the result of

this research. | should think about it again.

Outlook

Some problems are left to understand the nipple laterality completely. Firstly, it is the problem of
nutritional condition. As | mentioned, the condition of there is quite different from wild monkeys. That
difference would make a difference how mothers’ milk put out for their infants, and how bigger their nipple
become. Moreover, | have observed them only for three days( in about 20days). That means there would be
some relations to siblings.

If | observe them more about over 5 years, new interesting and significant correlation may be appeared.
Lastly, asfar aswe can do, we should do some collecting of mothers' milk and check the nuitritional
conditions of mothers, and then compare the difference on nipples to make sure if the nutritional condition

relates to nipple preference.
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ENEW (L KA D) AlREMERH D 2
Lo, i | O

(3 = FU T DN ADHEERIOMFHTIZ X 2B RERIZHONT
XUy T HIINTA(L s, elegans) EFDIWHFETH D NNT H A(T. s
seripta) O X b= RU 7 DNA BRI (BB 3CHR) Ak L C, 2 #ifEM CAR D
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O FESE MR
Yu, D., Fang, X., Storey, K.B., Zhang,Y. and Zhang, J. Complete mitochondrial
genomes of the yellow—bellied slider turtle Trachemys scripta scripta and
anoxia tolerant red-eared slider Trachemys scripta elegans. (2014)
Mitochondrial DNA, Dec 26:1-2.
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CEESEXM

1) Kimura and Itoh (2003). Characterization of poly-y-glutamate hydrolase encoded by a
bacteriophage genome: Possible role in phage infection of Bacillus subtilis encapsulated with
poly-y-glutamate. Appl. Environ. Microbiol., 69: 2491-2497.

2) Nagai et al. (1997) Chemical analysis of poly-y-glutamic acid produced by plasmid-free
Bacillus subtilis (natto): Evidence that plasmids are not involved in poly-y-glutamic acid
production. /. Gen. Appl. Microbiol. 43:139-143.

3) Kimura et al. (2004) Characterization of Bacillus subtilis y-glutamyltransferase and its
involvement in the degradation of capsule poly-y-glutamate. Microbiology. 150:4115-4123.
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Plasmodium of Myxomycetes has the ability to recognize
“self ” and “non-self ”
Mana Masui (Tokyo Metropolitan Koishikawa Secondary Education School)
Dr.Yousuke Degawa (University of Tsukuba)

<{lntroduction
Myxomycetes belong to Amoebozoa. They have unique
life-cycle. Plasmodium moves around and transforms to many
fruit bodies. They scatter numberless spores. Next,
myxamoebae emerge from spores. They fuse into plasmodium.
Plasmodium (Fig.1) is poorly understood due to difficulty of
finding it in the field and cultivating it. In the most of the

previous studies, only established culture systems of |
Physarum polycephalum are used. I established the wild Fig-1. Plasmodium of Physarum
isolates of plasmodia of many species and keep them for 8 roseum
years. Among them, I succeeded in establishing spore to spore cultures of two species. By
using them as materials, I could research the subject that has few precedent studies.

After my first study (2008-2010) revealed the differences of each plasmodia's movements,
I started the research about the behavior of two plasmodia which meet each other. A
common view says that plasmodium cannot recognize self. But I could come to a different
conclusion. My research consists of two steps.
< Step 1: Searching for the ability to recognize “self” and “non-self.”
Method of Step 1: I let two plasmodia meet on agar medium in the petri dish (pd), and
observe their behavior. I prepared 291 pd in the 5 cases of combinations: 1) Divided
individuals (175 pd). 2) Different species (19 pd). 3) Individuals awakened from sclerotia
(25 pd). 4) Different generations of the same species (27 pd). 5) The same species from
different area (45 pd). The materials are an isolate of Physarum polycephalum, 20 wild
isolates of 6 species, and spore to spore cultures of 2 species.
Results and Discussion of Step 1: As a result of experiments for 5 years, I found the
behaviors of plasmodia were different depending on the cases. “Different species” could not
fuse at all in touching each other. “Divided individuals,” “Individuals awakened from
sclerotia” and “The Different (five) generations of the same species” could fuse well. But I

. . . 45100
didn’t conclude that “different species cannot fuse . :
. ’ 29 g ® by species
and the same species can,” because I observed both £ B total
. em B O B0~
“fused” samples and “not fused” ones in the case of &8¢ ”
C C= -
. . m
“The same species from different area.” g3
. . . 3 2g 50 from Different Area
So, I compared 526 times of meetings in the 291 % Eo 4. - d m
. . - o [}
pd by 2 parameters; “Difficulty to fuse” (percentage é"%*‘é 40 '
= ] Awalened ¢ & s
: . 173 p S 0 EEy Divided
of meeting not fused and avoided) as X, “Difficulty £ 28 Soaptiums 8 W ® Individuals
. . . [:7}
to recognize” (percentage of meeting required more = g; 20 oS B A
. . . i - o —
than 30 min. to stop its movement and decide the Sk v Biftsrant Different Species
enerations
. . o]
behavior) as Y (Fig.2). I found 3 groups. Group A 0 1o 20 30 40 50 60 70 8 S0 100,
. . . {Difficulty to Fuse}
(Different species) can be called “Easily P ULy Lo USRS
recognizable non-self” which never fused and Fig-2. Comparative analysis of 5 cases
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recognize each other almost non-stop. Group B (Divided individuals, Individuals awakened
from sclerotia and Different generations of the same species) is “Easily recognizable self”
which fused well and didn’t stop so much before fusing. Group C (The same species from
different area) is “Hard-recognizable self’, a half of which couldn’t fuse and often stopped
for very long time.

This analysis says that if a plasmodium meets another one, “Difficulty to fuse and
recognize” is different by the cases of combinations. Plasmodium recognize “self and
non-self”, and also “near self and far self”. I got a new hypothesis: there is key by which
plasmodium recognize another one.

OStep 2: Searching for the key of recognition self and non-self of plasmodium

Method of Step 2: When plasmodium meets another one, the first object to touch is its
slime sheath which is clear and covers its body. The plasmodium avoids its trace which is
the slime sheath threw away (Reid et al. 2012). But some plasmodia traced other’s traces in
my observations. So I built the hypothesis that the key of recognition is slime sheath. To
prove this, I let a plasmodium meet a piece of trace (slime sheath) and observe its behavior.
I prepared 5 cases of combinations: A plasmodium meets trace of 1) Itself. 2) Different
species. 3) Different generation of the same species. 4) The same species from different area
(can fuse). 5) The same species from different area (cannot fuse).

Results and Discussion of Step 2: I compared these 5 cases by 3 parameters: 1)
Percentage of avoiding trace. 2) Percentage of stopping its movement after touching trace.
3) Average percentage of maximum covered area of trace. I found that all 5 cases showed
different reaction and behavior, which were very similar patterns to corresponded cases of
Step 1. The result of this analysis indicates that plasmodium distinguishes slime sheath
when it meet and touch it. For plasmodium, slime sheath is easy or hard to distinguish
depending on the cases of combination. So, by crossing two concepts, “near or far” (difficulty
to recognize) and “can fuse or cannot,” the relations of plasmodium can be categorized four:
1) Easily recognizable non-self. 2) Easily recognizable self. 3) Hard-recognizable non-self. 4)
Hard-recognizable self.

<{Conclusion

(1) Plasmodium has the ability to recognize “self” and “non-self.”

(2) They can change their own “self” by their decision and behavior.

(3) Its “self/non-self” consists of not only “fuse or not” but also “near or far.”

(4) Slime sheath of plasmodium is related to recognition of “self” and “non-self.”

Plasmodium of Myxomycetes has a unique “dynamic-self.” It is very different from
human and other organisms’ typical self/non-self.

OFuture Task

I want to clarify the self/non-self recognition system of plasmodium. I have already
started a research by mass spectrometry analysis of slime sheath and observation of
individuals, in order to prove two hypotheses; 1) Relations of self/non-self change by
influence of environment. 2) Key material of recognition is different by genera or species.
OReference
Reid, C. R., Lattya, T., Dussutour, A. & Beekman, M. 2012. Slime mold uses an externalized
spatial “memory” to navigate in complex environments. Proceedings of the National
Academy of Sciences. 109 (43): 17490-17494.
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Assessment of the range of motion in the neck of dolphin’s fossil

Taro Okamura (Tokyo Gakugei University Senior High School)
Ass.Prof. Sachiko Agematsu (University of Tsukuba)

oPurpose of this research

It is said that it is very difficult to restore the movement of extinct animals when they were
alive based on fossil records. But I think that it is important to restore them as same as
identification fossils. This research provides one of examples to restore extinct animal’s
movement from its fossils.

I am studying on dolphin’s osteology and fossils. In 2011, I found a fossil of a dolphin’s partial
skull (occipital). From this discovery, I started researching dolphin’s osteology and fossils. My
previous research has suggested that this fossil remains occipital condyle, which is one of bases
to move the head. So I tried to restore how many degrees this dolphin’s neck moved by
measuring occipital condyle.

Dolphins and whales’ neck adjusted to be made their shorter and fused in the process of their
aquatic adaptation from land to the ocean, so it is said that most extant dolphins cannot move
the neck (Ito, 2008). However it is said that some kinds of dolphin can move the neck so widely
from observation of living body. For example, white whale (Delphinapterus leucas) and finless
porpoise (Neophocaena phocaenoides) and river dolphins. Previous study suggested that these
dolphins move necks by using only round joint between “occipital condyle” and “atlas” which is
first cervical vertebrae (Ito, 2008). But number of research of its neck is extremely few. We have
not known how dolphins move the head yet. So we cannot find the research of expressing the
figure for its movement.

The purpose of this research is to clarify the mechanism of dolphin’s neck movement. In
addition, I try to make the way to restore the movement of dolphin’s neck from measurement of

its fossils.

©Materials and Methods

To clarify the mechanism of dolphin’s neck, I
compared 102 specimens, 35 species, 7 families (all
specimens are adults). And I measured 86 specimens,
35 species, 7 families dolphins’ occipital condyles and
atlas. From comparison of these sizes and shapes, 1

analyzed elements for neck’s movement and research

the mechanism of movement.

FIG. 1
SHAPE OF OCCIPITAL CONDYLE AND ATLAS

©Results and discussion

As a result from measurement, I found structures of dolphin’s neck are different by species.

Most species have connected cervical vertebrae, so I confirmed movement range of dolphin’s neck
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is nearly same as the movement range between occipital condyle and atlas. In the observation
and measurement process, I think 4 elements —“difference between occipital condyle and atlas”,
“the swell of occipital condyle”, “the swell of atlas”, “range of occipital condyle” are the key to
move. So I researched the influence of these elements for movement.

As a result of anlyses, 3 elements (“difference between occipital condyle and atlas” and “range of
occipital condyle”) have strong correlation with the movement range of neck. In addition, from
inspection by using the model, I found these elements affect the movement range. I think the
figure can be used as index to restore the movement.

As an example, I tried to use the figure model for dolphin’s fossil that I found in Ichijuku
formation, and I concluded. I found that this dolphin could move its neck from 23.1 to 31.7° in
degrees.
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It remains a challenge for future research to apply the figure model for extinct dolphins. From
restoration the movement of extinct dolphin’s neck, I hope that study on the evolution and the
aquatic adaptation of dolphin’s neck.

In addition, I think neck is key point in the body to make movements. So there ought to be
relationship between neck’s movement and how to swim and how to eat, behavior and so on. I
want to research relationships and research the factor to make difference of the movement
range.
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Improvement of magnetic-field angular dependence of critical current density
for superconducting film by introducing disordered crystal grains as flux
pinning centers
Yukimi Morimoto (Kumamoto Senior High School, 3 year)

Ryo Teranishi (Department of Materials Science and Engineering, Kyushu University)

OPurpose and Meaning Superconducting film

Superconductors show a characteristic of zero resistance Pinningcenters | Magnetic fluxes

at a low temperature, so energy is not lost as heat when
current is applied. Thus, they are expected to be used for

. . . . . Magnetie flux
wires, power devices, magnetic resonance imaging, and
magnetic levitation vehicles, etc. [1]. Today, research on Current
YBa:zCusOy (YBCO) film is being conducted because of their 7 W

high critical temperature (T¢) of 92 K [2] and high critical
current density (Jo) of over 1 x 106 A/lcm? at 77 K in
self-field. In a magnetic-field, magnetic fluxes penetrate

Figl. Schematic image of flux

pinning effect.

into superconducting films and are moved by Lorentz force derived from current flow,
resulting in generation of resistance and decline of J.. For applications of YBCO film in the
energy field, magnetic-field angular dependence of J: needs to be improved.

Fig.1 shows an illustration of the concept of pinning effect. It has been reported that
introduction of pinning centers such as normal-conducting materials to YBCO films is
effective to enhance J. [3] since the materials pin the fluxes and prevent their movement.
Controlling the positions of pinning centers can improve the pinning effect. The deposition
of YBCO starting solution with pinning materials is an easy method to introduce pinning
centers [3], but controlling the distribution of pinning centers in the film becomes difficult.
In addition, Tc can decline easily by doping of non-superconducting materials.

In this research, we discussed a method to introduce pinning centers as expected in order
to improve J. of YBCO films. We expected that artificial scratches on a substrate would
lead formation of disordered crystal grains exactly in the scratched positions. If this new
method can improve J, the conventional process can be applied easily without introducing
non-superconducting materials. Also, continued research into effective distribution of
scratches could improve pinning effect. Thus, this research is expected to contribute the
development of efficient energy transportation and superconducting-magnets. All processes

were conducted at the “Global Science Campus” program.
OMethod and Process

Flg.2 ShOWS an illustration Of SCI‘atCheS on the Disordered crystal grains Disordered

| crystal grain

substrate’s surface. 40 pm-wide, straight, parallel Superconducting film
scratches at 1 mm-intervals were introduced to a Sibateata 3
1 cm x 1 cm CeO2/MgO/HastelloyC276 substrate,
and the starting solution for YBCO was
spin-coated on a substrate. The coated film was Scratch
calcined at 703 K and crystallized at 1053 K. (Width: 40 pm)
Microstructure observation was conducted by
Scanning Electron Microscope (SEM) and
Energy-Dispersive X-ray Spectroscopy (EDS). T:

Fig.2 Concept for introduction of

scratches on substrate surface.

was measured by four probe method, and J: was
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measured for the magnetic-field angle from -20° to 85° at 77.3 Kin 3 T. In order to obtain
trustworthy data, damage from the repetition of heating and cooling during electric

measurements was minimized by preparing several samples and coating them with Ag.
{>Results and Discussion

Fig.3 (a) shows a SEM image of the YBCO film after
heat treatment. Disordered crystal grains were

observed in a 40 um-wide belt-shape on the scratches. . '

Stone-shaped crystals with the diameter of 2 pm were ---
observed at the edges of the scratches. Elemental maps

shown in Fig.3 (b)-(f) show that Y was decreased, O ()]

was increased, and Ba, Cu, and Ce didn’t change at the Fig3. SEM image of the surface (a)
stone-shaped crystals. Elemental maps (b~f).

Tc was about 91 K, which means scratches didn’t (@) " - e———
cause decline of 7Tc. Figs.4 (a) and (b) show | @YBCO w/o scratches
magnetic-field angular dependence of < and ' L
normalized J: by that at the angle of 85°, respectively.
From Fig.4 (a), overall J. declined to about 1/3 and the
percentage of decline got greater at higher angles for
the film with scratches. Fig.4 (b) shows the differences 4
of decline of J. on magnetic angle for both samples
with and without scratches. For the film with
scratches, minimum J. at around 0° was about 1/3 of

Je [A/em?]
=

(b)) b e
B R R

05 S W
u':.$$000¢o'000“";i‘_"
PR T VOSSO L B S S
-20 0 20 40 60 80
Magnetic angle [degree]

the maximum at 90°. On the other hand, minimum J.

was about 1/5 of the maximum for the sample without

scratches. These results revealed that introduction of

Normalized Je [Jc/Jc@85deg,]

scratches improves magnetic-field angular dependence
of .. Fig.4 J. dependences on magnetic

From these results, we discussed the correlation angle (a), normalized . (b).
between scratches and J.. The cause of J: decline can
be the decrease of effective film width due to increase of non-superconducting parts. On the
other hand, the reason for improvement of magnetic-field angular dependence of J: is can
be pinning effect of non-superconducting crystals arrayed in belt-shapes, by which
magnetic fluxes in wide angle range were captured effectively. We concluded that the new
idea of introduction of scratches on the substrate’s surface is effective to improve
magnetic-field angular dependence of ..
{Future works

One of the causes of decline of J: is free movement of magnetic fluxes in the parts of
disordered crystal grains of non-superconducting phase. Thus, in order to make width of
non-superconducting part narrower, scratches can be changed to dotted lines. Also, making
intervals of scratches smaller can be changed to improve magnetic-field angular
dependence of Jc, since the arrangement of multiple belts of pinning centers can pin fluxes
effectively.
OReferences
[1]K.Sato, OYO BUTURI, Vol.82. No.7(2013) pp.556-565. [2IN.Sakai, Data book of high
temperature superconductors published by the Japan Society of Applied Physics,(2009)
pp.137-151. [3]T.Izumi, OYO BUTURI Vol.79 No.1 (2010) pp.14-19.
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[1]K.Sato, OYO BUTURI, Vol.82, No.7 (2013) pp.556-565.  [2]N.Sakai, Data book of high
temperature superconductors published by the Japan Society of Applied Physics,(2009)
pp.137-151.  [3]T.Izumi, OYO BUTURI Vol.79 No.1 (2010) pp.14-19.
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Synthesis of Iron Oxide Nanoparticles and
Measure of them by Transition Electron Microscopy
Masumi NIIDA (Sanbongi high school in Aomori grade3)
Instructors ; Atushi MURAMATSU, Kiyoshi KANIE, Masafumi NAKAYA
Natsuki SASADA, Moe SAKAGUCHI

{Background and Objective this study

These days, miniaturization of electronic hardware with high performance has attracted
attention. In order to miniaturize, use of nano-meter order particles is reasonable. In addition,
control of the size of metallic or inorganic materials in nanometer size endows them with
novel properties.) In this program, we studied about colloid around our lives. Then, we
studied the mechanism of the process of preparation of nanoparticles by using colloid
chemistry. In this time, we reported the preparation of iron oxide nanoparticles and
measuring them. Iron oxide nanoparticles are expected to be applied for various magnetic
devices. We studied it from setting of this study’s subject to studying it at an advanced course

1n science.

{Experimental

We used chemical reaction that a way to preparation of nanoparticles. We acquired three
guidelines about synthesis of nanoparticles.
A ; Separation of nucleation process and generation process to obtain the nanoparticles with
tuned sizes and narrow size distribution.
B ; Prevention of aggregation of nanoparticles.

C ; Securement of formation of the precursor state of the nanoparticles.

Iron oxide nanoparticles were prepared by the following |Fefacac); 2.0 mmol
procedure_?) Oleic acid 5.0 mL (15 mmol)
Oleylamine 5.0 mL (15 mmol}

2.0 mmol of Iron(III) acetylacetonate (Fe(acac)s), as a precursor of
Heated at 210 °C for24 h

iron, 15 mmol of Oleic acid and 15 mmol Oleylamine, as ligands of | ynqer reduced atmosphere

nanoparticles and solvent, were added to three-necked Changed to N, atmosphere
round-bottom flask. The flask was set on a mantle heater (Fig. 1). Heated af 320 °C for 30 min
The solution was heated at 210 °C for 24 hours under reduced Cooled to room temperature

atmosphere. The atmosphere was changed to nitrogen. The

solution was heated at 320 °C for 30 minutes. After reaction, the T
Centrifugation

solution was cooled to room temperature. The particles were ¥
|Iron oxide nanoparticles |

washed and collected by addition of ethanol to the reaction solution
and  centrifugation. The  resulting
nanoparticles were observed by Transition
Electron Microscopy (TEM, Fig.2).

g - . - ;,_!

Figure1 M antle heater. Figure 2 TEM.
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{Results and Discussion
Figure 3 shows TEM image of the resulting nanoparticles.

As you can see, these particles were arranged on a TEM

substrate. The mean diameter of the nanoparticles was

-»

about forty nanometer. The size distribution was very

narrow. Figure 3 TEM image of iron
From synthetic procedure and these results, the oxide nanoparticles.
nucleation was carried out during heating under reduced
atmosphere at 210 °C. Because, the particles were not observed in this process. The
generation was carried out by heating at 320 °C under nitrogen atmosphere.
Therefore, the particle sizes could be controlled by changing the time of heating under
reduced atmosphere. When the time of heating under reduced atmosphere was much longer,
the number of nucleation would be increase and the size of the particles would be small due to

shortage of amount of the materials to generate.

{Vision for the future
The resulting iron oxide nanoparticles can be applied to permanent magnets, an absorber of

electromagnetic wave, MRI contrast agent, and so on by using them as precursors. In addition,
the obtained technique of preparation of iron oxide nanoparticles with tunable sizes can be
applied to preparation of another kinds of inorganic nanoparticles, for example
nano-electronic devices such as ITO nanoparticles. In the case of the preparation of
nano-electronic devices,

+ Modification of Reduction of contact resistance and internal resistance

+ An increase contact area of nanoparticles

+ Control of particle size.
must be solved. By using the above procedure to solve these problems, nano-electronic devices

can be prepared and put to practical use.

{OReferences

1) M. Haruta, When gold is not noble: Catalysis by nanoparticles, Chemical Record 2003, 3,
75-87., A. Paul Alivisatos et al., Semiconductor Nanocrystals as Fluorescent Biological Labels,
Science 1998, 281, 2013-2016. etc.

2) M. Nakaya et al., Preparation of Wustite Nanoparticles by a Solventless Synthetic
Procedure, Chemistry Letters 2013, 42, 863-865.
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1) M. Haruta, When gold is not noble: Catalysis by nanoparticles, Chemical Record 2003, 3, 75-87., A.
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2013-2016. etc.

2) M. Nakaya et al., Preparation of Wustite Nanoparticles by a Solventless Synthetic Procedure, Chemistry
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[1] EPC Radio-Frequency Identify Protocols Class—1 Generation—2 UHF RFID Protocol for
Communications at 860 MHz-960 MHz v1.1.0, 2005, Standard.

[2] “Compressed Sensing—Based Tag Identification Protocol for a Passive RFID System” ,
in IEEE Communication Letters, vol.18, no. 11, pp. 2023-2026, Nov. 2014.

[3] “Information—based pool size control of Boolean compressive sensing for adaptive group

testing,” in Proc. EUSIPCO, pp. 2280-2284, Sep. 2014.
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Improvement of angular dependence of J. for YBa,Cu3Oy superconducting film
with belt-like pinning centers

Keisuke Matsufuji (2rd year at Shuyukan High School, Fukuoka)
Ryo Teranishi (Department of Materials Science and Engineering, Kyushu Univ. )

We report that the magnetic-field angular dependence of critical current density (J.) for
YBa2CusOy (YBCO) superconducting film is improved by introducing belt-like artificial
pinning centers into the YBCO matrix.

<{>Purpose of this work

YBCO, which is a kind of oxide superconductors,
shows high J. with the order of 106 A/em2at 77 K in
self-field and high transition temperature (Tc) of
about 92 K [1]. Liquid nitrogen can be used as
coolant for YBCO with cost efficiency, so YBCO is
expected to proceed electric power applications such
as efficient power grid and high power magnet for
magnetic levitation train, so on [2]. Fig. 1 Schematic image of flux pinning

However, J. of YBCO film decreases in strong centers.
magnetic fields drastically due to the movement of
magnetic flux in the film. When the superconductor are put in a magnetic field, magnetic
fluxes penetrate into superconductor and are moved by Lorentz force derived from current
flow, resulting in generation of electric resistance and J: degradation.

To maintain the high J. properties in fields, “artificial pinning centers” have been
introduced into the YBCO films as show in Fig.1 [3]. The pinning centers are not
superconductor, so the fluxes are tend to stay at the non-superconducting part of pinning
centers in the film. But here is another problem; J. for YBCO film is far from constant while
applying magnetic field to the film at one angle after another. This is a great disadvantage for
YBCO for the electric power application, so dependence of . on magnetic field angle needs to
be improved at various magnetic field angels.

Our goal is to reduce the angular dependence of J. on magnetic field by introducing
belt-like pinning centers. The reason we try belt-like ones is that we suppose they could deal
with magnetic flux in any direction.

Current

Magnetic flux

Artificial pinning center.

Lorentz force

{>Experimental

Our idea is to introduce some disorder parts in the film as flux pinning centers, instead of
adding another kinds of pinning material. We scratched the surface of the substrate (CeOs/
MgO/Gd2Zr207/Hastelloy) with a cutter, which caused straight and parallel defects of several
tens of pm width. We prepared substrates with scratches posted at intervals of 1 mm (Sample
A), and another without scratches (Sample B) as a comparative sample. A starting solution
containing Y, Ba, and Cu elements was spin-coated on these substrates and crystallized by
heat-treatment at 1053 K.

The influence of the scratches on YBCO crystals was observed by means of a Scanning
Electron Microscopy (SEM), an Energy-dispersive X-ray spectroscopy (EDX), and an X-ray
diffraction analysis (XRD) which helps you identify the crystal structure. J. was measured for
the magnetic field angle from -20° to 85° at 77.3K in 3 Tesla by a four-probe method.
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{>Results and discussion

On the surface of Sample A, some belt-like
structures are found as shown in Fig. 2(a). In areas
without granular particles are arranged uniformly (Fig.
2(b)). This can also be seen on the surface of Sample B.
In contrast, areas with scratches are dominated by
particles which have lost their shape (Fig. 2(c)).
Elemental mapping images show the poor
concentration of Y and O along the belt-like structure
as seen in Fig. 3, which indicates that this linear part
is no longer superconductivity. Figure 4 shows the XRD
pattern of Sample A, which is quite similar to that of
YBazCusOy. Scratches on the substrate turn out not to
prevent YBCO crystals from growing properly. The
belts of disordered crystals become effective pinning
centers for magnetic flux.

These results suggest that introducing scratches on
the substrate influences only on the formation of
crystals which form along them. The disordered
crystals compose a normal conductive belt in YBCO
superconducting film.

Figure 5 shows the relationship between magnetic
field angles and Jc. Relative values of J. for Sample A
at the angle from 5° to 65° exceed those for Sample B,
though this dominance is overturned at the angle from
80° to 85° . The fluctuation of J. is less active for
Sample A than for Sample B. This behavior is because
the disordered crystals are arranged at the angle of 0°.
The disordered crystals enable Sample A to fix
incoming magnetic flux at lower angles more
effectively than Sample B. However, these crystals may
be resistance to the electric current which mainly flows
on the 90°plane, thus Jc decreased for Sample A at
higher angles.

<{>Conclusion

The magnetic angular dependence of J. is reduced by
introducing belt-like pinning centers into YBCO films.
Scratches on the substrate have very little influence on
the crystals which form in areas without scratches.

{Future work

It will be my future work in Global Science Campus
to introduce belt-like pinning centers of a few hundreds
of nanometers wide into YBCO films. I suppose that
laser beam could be utilized for giving such minute
scratches to the surface of substrates. By minimizing
the influence of pinning centers on the current flow, dJ.

AMKE (GSC)

Fig. 3 SEM image for the part of

scratches (a), Elemental maps(b)-(e).
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properties for the YBCO films will be dramatically improved.
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1.0X107*mol/L. +CsCl11.0x107#*~1.0X10"'mol/L

AR 1T 1Z(MNaCl 1.0x10*mol/L, @CaCl: 1.0x107% mol/L, @®MgS0O.: 1.0x107* mol/L, @CsCl
1.0x107® mol/L, ®KCI 1.0x107°mol/L% . #ikAH I IZ(MNaCl 1.0x107%+ CsCl  1.0x1073~
1.0x10'mol/L, @CaCl: 1.0x10™*mol/L+
CsCl  1.0x1073~1.0x10"'mol/L, @®MgSO.
1.0x107*mol/L+ CsCl 1.0x1073~
1.0x10'mol/L, @ CsCl 1.0x10™*mol/L+
CsCl 1.0x107~1.0x10*mol/L, ®KCI
1.0x107*mol/L+ CsCl  1.0x1073~
1.0x10'mol/L%& E AV E L HWERZIT - 72,
WA, BoA A 2 ARG A B A T2 VR AR 1 & Vs
WA T OIS Z 2 AL A2 % IEREIC 10537412
WE LT, £72. 2 ORISR 1 2R &
YT 7L, R LU CTRTFEIEEER (ZA-2000 ; ANLY U a—3 3 v X) TERENOBA 4

BT
B | RS SE T

| | Bpr s

EREE

CIREARE Lz, b oEIT, K1EHn, 1. AR W BV ) EEs e
ORBRLER

B ZOWTEIZBWTIL, Naf Ay - Caf Ay - Mgf 4y « CsA A - KA A ZnZEnizEBn
T, FEOENAEZAE U, BAETFERHIORENENEERE L Rolz, £, ®BA A D
MU XD BN TR SN ehotz, TOZ D, BFA A VIREDOBWRIROERA A2 03
AT RBIEN OB A A LM SIND Z & T WKL O&JE A A L REDMEL 72 0 | FEBRBALARS
(2T TEBALAENE LD 2 ENmhoTe, HATKFIER THIE SNIEOEBENZEZRT,
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2. TNENDORITEIT L FEN A

BALAEmMV NaCl+CsCl1 90.833 BALZEmV CaCl.+CsCl
100.000 '
90.384
100.000
47.95 s
15.719
0000 0.000
10% 10 1.0% 10 1.0% 10 1.0% 10" 1.0% 102 1.0% 10
BEmMV MgS0.+CsCl BN EmV CsCl+CsCl
150.000
100.000 55.914 100.000 51.609
50.000 29.596 50.000 — 27-764
0.000 0.000 - = -
1.0% 10 1.0% 10 1.0 10
1.0x 100 1.0x107 1.0x 10
BEEMV
I+
KC 1 +CsCl o1 364
100.000
45.586
50.000 e
0.000
1.0=10" 1.0x10® 1.0x10"

ZOFEBRTHN T AA Y EBA A BLOT D ) LHEERA A OBA A 23l a4 LT
OBENL, JRETHREE DREZDEVICL > TELT D2 Ebphotz, £, b, &R
A A DEMELA SIS NI EBMALNITR T, A F U FRICOWTIIIE, HETTH Y,
REYBHIHEET D,

OSHROEE

A Ao S A O T2 RBRCRIC K O (SRR BB A A U DIENITRATT 2 & IR (BRI 1) Tk
DOMNCENALEL, BNEZ L DAL LETBIT LI EXWREICR D Z LB phroTe, RS —
PRSI EIT R L0 AEN TR EE O U D EE AWK N D D' vy AREEEZ X TR, AiE
R U LR A RTRIE E LT, YK E G A A AZHIR THE D &5, TEYOKNO e D
LB e @A A IS AZHEPNICAT L, EITSORHAIOM~BENT 5706 Liveu, BITHOIGTK
DR > T AMEIREEIC/2 D, 29 U CEAEEREL - TIREOIGIKIZT, W~BOKT 52 L
AIRECH D, F<MFIEe LT, JRFRILERIEIZ LV | 1050 OWHRIE T O @A A4 L BRE &R 5
ST A A IR EE 2 IE AR, IR ORGSR A A o' e | A 4 o BRI AT L4
BA A ENHAT S, BITOESWCERGEEZTIONCT S ENRTE S,

CEXESEXH
Inoue H: Radioactive iodide and chloride transport across a paper membrane bearing

trimethylhydroxypropyl ammonium anion exchange groups. J. Membrane Sci. 222; 53-57 (2003).
* Z OBFJE CTIIBEMERE I > TO R WD REE 1 TRIBIT 2> T D (FREH),
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F/F5ANVEY FORAFEICET SR
OB (KRR ESFESETR 24)
HEHE —WiEE, THREE, BREEM (T GERTFRZE TEER)

Ot B » B

T BAXE S R ND) IR LI ORI 2 R B | O 2 R Oe 8 T/ K08k
FIRA =R T R S THEERICH T 2B EMELS ST A A=D TR R
vh—, EMEZA T v 7T VAN = EAOISHARBEFEI N TN D,
INETIEHMIRETIE 7 = A M L—F =2 O EL— =T 7 L— a3 2k 7
T 7 74 MRONT A REDEZFERFZIRD S NDs DAL LTV B2, Ak L72 NDs Ak D%
HRFERZ DEIROMEIIZILE > TR,

AW TIE, RBEBIZ ST 774 FEILT T 7= 2R L, =& 7 —)b & K TORIEE
ZAT 9 T & T NDs [T RIF Ty F HR OB ORI 21T - 72,

OMgED ik « 7rt A

SR TR TEICE L — =T T L= a VEAVWDL LT T T 2 R T T v
— =R MO BRI ) XA YT REAER L, EERORREZILSEHZ LT
NDs DHEOCHE R 2 BRI B b S8 5 Z L ICsh Lz,

WL ——7 7 L—a ikl WRTICOBML TN X =7y ML —F—ZME L,
TIT A RESETFT IR 2T D HETH L, L ——T 7 L— 2 EOHR I,
KREDOHENFET D EICE > T, KM TITo el L b 77 X~NAEIERSEIC R Y, YR
ERREDOHEE 2 R~ T2/ BN G OND Z L. 77 X~ DR E FEMLIER T IC k- Thr
FORENEET, T/ AT VIHELZ LR ERFZT NS, T AV v ME LT, BERN
FIET D2 LI Lo TN LD A = X LOMAREE LN L0, WA ENE(LL, REE
WELDHZ ERENETLND,

FEBRTIE AR THWZ T = 5 M L — =R IREE (T OR 800 nm, /XL A1E 120 s, #
DIK UJEWE 1 kHz @ Ti: Sapphire L —H#— (Coherent 18! Mira—Legend) TdH 2, ND 7 ¢
VB TR )% 500 mW (2L, kL X (20 f%, NA=0.4, Nikon f18¥) A1 L CTHIKIR
10 mm OHFEIV(GL Yo =0 ZFEH, BRCA T T A) NI OFEE~ 2 RERIZE U L7z,
RBPUNIEL 7T 7 = > (B2 0. 20 mg/ml , >99%, Graphene Supermarket fHE) B L N7 F
77 A F(099.9% EiEATFHIZEITRY 2, EEHTIIMK (F o ARSI B L0 2
—/L(>99.5 %, FHALFRRASAR) & vz,

it 7 7 = /MK TR, b——RRERISZER D R SN0 T, m@OmBiEE (T —
TV TR 2420, AR HEUWERTEL 12T 4000 rpm, 90 Zy[E O EEER TV, IR AIK AR
B L 50 nm K5O F k12058 L=, 1ERLU 727 ki ik o300 e lIE %2 . Wik vic
AT F FHEHNERE (FluoroMax-3, AU /N« Pa N A RAH) 2 HnTiTolz,

F T MK IR LR 2 s (DRW240DA, ADVANTEC #:84) 2| = & / — /LR I 38 Re s (MDA-015,
ULVAC #1:8) Z W CIEIR A ¥/ S H, TNEIVRKOBE#REZ T > 72,
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OfEFRE B

b 7 = v /R (K ) Z2=X ) — L CEBRLZSH O (X 2) X, BT R DR
572 350 nm FHTIZH Y B — 7 BENTE, ZAUENDs K& =¥/ — VOMEERICES2HOTH
HEBEZBND, T, BEEOWITRILS T 7 =/ H ) — VIR SRR . 3007500 nm
FETHEEE =7 DT 7 FRRLNEoT-, ZOMBRNLMKFTOT 7 L— 3 o TEK
WENLNBEAI NN T2EZBND,

77774 MK )RR MR CER L7 O, E#E, 3007350 nm OHEEHT 2355 <
eole, T, =X ) — Nt T XAYEY FREAOHAEEANE LR ool & 2
b, -, BEHENCE SH72 3507550 nm TOENE—27 DY 7 MIE#RE L RO, 20
ZEMBITH )= LR TOL—P—T 7 L— g N2 Lo TRIFEMNDNEA SN TV Ebnd,

FRZOORRE Y EE RN (350 nm AT OHOCITEH CTH L =X ) —VEBERT T L—

NI Ko TETH L, =&/ —vE NDs OMEERIZERT 260 THLEEZBND,
F 2RI EM (5007600 nm AT OEOIE, T L —Ya VEHOEASNS T X ) — /L HKDERE

HEICERTHEEZLND, ‘l‘ Tox

— 260

—_ = ,“.\ —— 280

. —— 300

=1 g ‘\ \\ ——320

3 ) H \ — 340

q 360

& R ‘ U \ 380
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2MALT T 7 =V /PAKEIR R 3ERILS T 7 = o /PR / Btk

v\ —— 260
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ENIS 2 —

2NN | :

1NDs O¥ 3t (I~ §\\\\ E i

" m;NaveT(oangthm(nnm) K " - - Wan:Zlengtelulu
K 475774 MZ ) —NVEKE K 577774 MzZ ) —NVIKEIEBE
OA%RDIEL

AR OMFSETIX, NDs OABOEFRICE S EZ Y TTER - BELE2To700, 4% b LIS b

(I PIELORS SHEES NDs DOREREBOMITE LTV, BREDEANMTON TS D), 4lE
DHFFETITANTEER S 2D D D353 B 7203 2 TR OFOCITANTE R L TW D D7, 72 EOWIE
ATV E S,

OFESE R

1: Dezhi Tan,et al. Carbon 62 (2013), 374-381.

2:S. T. Yang, L. Cao,, J. Am. Chem. Soc., 131 (2009) , 11308-11309.
3: L. Cao, A. Harruff, J. Am. Chem. Soc., 129 (2007), 11318-11319.
4: Hu. S, et al. J. Mater. Chem. 22 (2012) , 12053.
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Morning Glory Traveled In Space
Supported By JAXA & Hananoi Junior High School's Science Club
Kai Kawasaki (Meisei High School 1st grade)
Yuichiro Kawai * Naoya Nozaki (Hananoi Junior High School teacher)

Gen-ichirou Arimura (Tokyo University of Science Associate Professor)

Purpose

In Recent years, exhaustions of natural resources such as petroleum, coal, natural gas and
many other energy sources had become controversial issue.

Rapid increase of population and its effect on global environment also become one of the big
issues. Those problems are one factor of pushing space development program forward. If the
global environments continue to degrades, and people on earth have to emigrate to
somewhere outside of the earth, it is important to investigate how the harsh environments in
space will affect the life form from the earth? If so, I'd like to study about how to prevent the
effect on the life form from the earth. This time, by raising Morning Glory seeds (which had
spent some time in space) as an activity of Science club project in Junior High school, we
observed the difference of its flower and leaves. Also, by comparing with the ordinary
Morning Glory, we made speculations for further study.

First, I considered about the effect caused by sending the seeds up in space. Certainly there
are many differences in environment between being in space station and on earth, such as the
kind of cosmic radiation, gravity, pressure, temperature, humidity and many other factors.
However, since of the fact that the seeds were kept in “Cargo bay”, a minor effect might be
given by pressure, temperature, and humidity. Therefore I decided to focus on the solar
radiation and gravity in the current study.

Method

As an activity of science club project in Junior High school, we used the seeds of Morning
Glory, that had been sustained in the International Space Ship (so called “ISS”) for 9 months
from 11th March 2008.

We compared 3 types of seeds.

First type was the one with long-term low dose exposure; the seeds spent 9 months in space
[Type S...Spacel. Second type was the ordinary seed that served as negative control [Type NI.
The third type was irradiated by baryon for short period in laboratory; baryon irradiated
[Type P...Positive].

We followed 4 procedures specified by JAXA. Morning glory’s seeds were so hard to absorb
the water from soil. So, we cut off the tip of the seed. Then, we planted 6 seeds from each type,
hence resulted in18 pots. After planting the seeds, we gave water (100ml per pot) twice a

day by the timing for harvesting when it bears.
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Results

No visible changes were observed in the shape of seed

leaf, true leaf, vine and petal of Type S, among all three

types of seeded assessed. (See the figure at the right).

We, next, discuss the possibility that the differences in
the phenotype may be observed in a future study.

Discussion

The seeds were kept in storage at normal pressure,

temperature, and humidity as on earth. Whereas, the Y Type N

effect of cosmic radiation and gravity might be occurred

in the phenotype of leafs. The seeds were considerably

affected by three kinds of radiations, i.e., galactic cosmic

rays (GCR), outer-galactic cosmic rays (OGCR) and solar

radiation (SR). Among them, the intensity of GCR and Type P
OGCR is not so different between earth and space. On (The et part: a seed leaf | The right part: the other Leaf)

the contrary, the solar radiation is more powerful in the

space than on the earth. Moreover, the solar radiation as
the electrification particle is most likely scattered in the atmosphere of space. Therefore, we
suspected that the solar radiation and gravity were the major factors for causing the effect in
our study. However, the seeds might be stored in mess, and the center part might not get
enough radiation to be mutated. We also suspected the occurrence of bystander effect.
Normally, when a cell was irradiated by radiation, which influence the cells in neighbor. The
effect is so called bystander effect. And we suspected that the effect did not take place.
Nevertheless, we also expect that mutation may be seen on the 2nd generation. Due to JAXA,
genetic trait of seeds is recessive, so the mutation occurs at higher possibility on the 2nd
generation.
Prospects

We are currently studying the 2nd generation of seeds to prove my speculations mentioned
above. If we could see some change on the 2rd generation, we wish to investigate effect of the
radiation took place in the seed. But it cannot be so, simply because of Mendel’s laws.
Accordingly, we would like to seek for the partners or place to grow more 2nd generation
samples to get the accurate experimental result.
References

It &L BRLF DN AR] (FERTE. HML AT L)
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O D EHI - B
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FI. THHFOEFNFHIRE SN2 LT, EOLIRERBEZTIZONIIONTE X
Too FHHZEMI IR, HIER B REN B R | FHRSCE), KR, BE, EHREIIA
DENRHDH, LnL, SRFEAMEE IO, oZ L LZABETHY ., iR, BE, JE
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ISR SO CIRE SN, RAE 12 A 1 BICHE TR (ULF2) Eiu7-,) &> THds L,
EBRTIX, FHIIT 7T (FE7 74 M FHEROSREENME ; S i) Lk
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720, TOMREED TNWD E AR LD LHLFEIZEE U TRV, £V REE e EBE R
NELNDENE LIl

OF BB SR
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F 1. ERICHW-A F o OFfEE & e

FIRAE 1 i AE I
1X103 mol/L NaCl 1X103 mol/LL NaCl + 1 X103 mol/LL CsCl
or 1 X102 mol/LL CsCl or 1 X101 mol/LL CsCl
1 X103 mol/L MgCl2 1X103 mol/L MgClz + 1 X103 mol/L CsCl
or 1 X102 mol/L CsCl or 1 X101 mol/LL CsCl
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1X 103 mol/LL CaCl2 1X103 mol/LL CaClz2 + 1 X103 mol/L CsCl1
or 1 X102 mol/LL CsCl or 1 X101 mol/LL CsCl
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HET DA A LRI A2BRIELY WICHRI BNV THENTELZ EHFATL,
S%IT. BA A2 TR B A R T FASBLR AR o TW S IRND A F 1T
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OEEBER

® |noue H, Kagoshima M, Yamasaki M, Honda Y: Radioactive lodine Waste Treatment using
Electrodialysis with an Anion Exchange Paper Membrane. Appl. Radiat. Isotopes. 61(6);
1189-1193 (2004).

® |noue H: Removal of Sodium lon from Bile Acid Solution using Diffusional Dialysis with Cation
Exchange Membrane. Separation and Purif Technol. 33; 189-197 (2003).

® |noue H, Yamasaki M, Lakshmi DS, Yamagishi S: Removal of pertechnatate ion, 99mTcO4-, from
radioactive waste using exchange paper membrane. Environ Protection Eng, 31(3-4), 119-126
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Measurement of a change in the sweetness of green onions before and after heating
*Kyoka Kitami, *Nao Kaburaki,

Kiku Shimizu, Haruka Imamura (Toyo Eiwa Jogakuin High School Sr.2)
Advisers: Yoko Goto(Toyo Eiwa), Masayuki Inoue (TUS)

@ Purpose and significance of the research

We are easier to feel “Sweetness” of vegetables and fruits after heating than before. We
wanted to look at the changes in their "sweet" in the before and after heating. So we decided
to investigate how changes occur in "sweetness" before and after heating in green onions
which have strong pungency. Main factors, which affect "sweetness” will be reducing sugars,
non-reducing sugars, and amino acids such as glycine and alanine. We decided to
investigate changes of the amount of these compounds, comparing before and after heating.
Keywords: sweetness, reducing sugars, amino acids, heating, green onion

@ Methods and processes of research

1. Determination of reducing sugar (From July 2014 to March 2015

First, we describe the Somogyi method which is a method to measure the amount of
reducing sugar. Reducing sugars react with copper (II) complex in Fehling solution and red
precipitate of Cu20 generates. The amount of precipitated CuzO corresponds to the
concentration of reducing sugars in sample solution.

2Cuz+ + RCHO + 50H- — Cu20 + RCOO- + 3H20

Generated copper oxide (1) Cuz20 , quantitatively consumes iodine prepared from
potassium iodate(KI) and potassium iodide (KIO3) under acidic condition with H2SOs4.

® KIOs3+ 5KI + 3H2504 — 32 + 3K2SO04 + 3H20 | Fig.1 the structure of amino acids
® Cu20 + H2SO4— 2Cu ++ SO42* + H20
® 2Cut+1I2— 2Cuz++2I - H

| o T
The residual iodine was titrated with S .J R o
aqueous solution of sodium thiosulfate and the HH, @ r|
amount of reducing sugars is calculated from e
the amount of residual iodine. K H

® 2Na2S203 + I2 —» Na2S406 + 2Nal
Utilizing the standard solution of glucose, we've prepared | Fig.2 Neutralization
the calibration curve between the value of titration
and amount of glucose. (Details are omitted.) i =

e OGO S EBe0Hp —= pa™

2. Determination of amino acids (June-August 2015) W kW

The principle of formol titration method to
mesure the amount of amino acids is shown below.When the amino acid is reacted with formaldehyde,
the structure of the acid only remain (Fig. 1). The amount of carboxy group is measured by the
neutralizing titration utilizing aqueous solution of Ba(OH): (Fig. 2). The amount of Ba (OH) 2is
propotional to the amount of amino acid used in the titration. And we conducted an experiment in
green onion ingredient to obtain the AN (amino nitrogen) amount.

<Procedure>DTaking green onion extract an appropriate amount to the conical beaker

with the hall pipette, and adding 0.2mol / L. Ba (OH) 2, to keep the pH to 8.4.
@Neutral formaldehyde 40mL in addition to (D, reacted 150 seconds.
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(®Ba the (OH) 2 was dropped with the burette to @), to obtain the dropping amount when it
becomes pHS8.4.
@Calculate the AN of @@®).

| Fig.3 the amount of sugars-

AN (%)= 280 X titer X dropping amount (mlL)

Sample (green onion) collection amount (mg)
@ Results and Discussion I l

top top(h) mid mid(h) root root(h)-

1.Figure 3 shows the amount of reducing and
non-reducing sugars of each part of an onion before Mreducing sugars  [Inon-reducing sugars.
and after heating, which was measured by a modified
Somogyi’s method. Regarding reducing sugar, the
amount middle part was the largest of the three and the amount of top part
was smallest. On the other hand, the amount of non-reducing sugar was
largest in root par and smallest around the top of the part. However, the
amount of reducing sugar, non-reducing sugar and the total amount of sugars
before and after heating was almost unchanged as described in Fig.3.
Therefore, we conclude that the change in sweetness was not due to
the sugar increased by heating. Sugar concentration of each parts before and
after heating had hardly any difference. Acoordingly, the results verified that
the conclusion 1 is true.

2. The amount of amino acids was also unchanged during heating. So we
conclued
that the change in sweetness was not due to the change of the amount of
amino acids during heating.

Further studies are needed in order to find out components which influence
change in sweetness by heating green onion. Change in sweetness by heating
green onions did not depend on change of amount of sugars and amino acids.
After dialysis to separate proteins, the smell of samples has changed. This
result shows some volatile compounds with low molecular weight exist.

We briefly diuscuss that the sweetness depends on decreasing of pungency components. The
amount of allyl sulfide is one of the important components of pungent in green onions, the amount of
propyl mercaptan generated while allylic sulfide is heated, so we'll investigate the change of these
factors by heating. Recently we pay attention to muchin as a candidate of study and we have a plane
to extend the investigation about mucin.

Fig.4 how to separate

[Main References] (2013)

1, Nagasawa Haruko, third edition food science experiment - to applied research,Aoyama, Inc. (2013)
2) OkamotoKen, MatsushimaAyako, Otatomoki ,AkasakiTetsuya, Vance-like method, Sorensen
method and comparative experiments onthe titration of amino nitrogen obtained by the ninhydrin
colorimetric method, tariff central analysis ExchangeAct No. 53
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BERAXOMBICKBHADEILIZDOWNT
%EE IR RE BK =28
EK BE SN BEE ER QY CREENMALFRESH 2 446)
M % TR L F 2 GRTERK)

(DB - BFE

B SERO RTINS 2 = LT, HA” XD ENE, B bid, MEEiIH% TO “HR
DEALE RI-WEE 2T, 22T, FHROBWNEXEBMEAFE T “HH” 2L ORI
IOENERND LT L, HR ICEEEEZD L SN TV SESNTEIC, R ORI &Ik
BITHE, LT, S VLT ISV EGRT I BN b D, B biiEO S oIcERL, Fh
5 OB CORE T 2 HIC L 5T, “HAR” OB(bELDHEIC LT,

F—U— N, B ORITHE JSBRITHE, 73 R MEL %X

(WFFED Ik « 7 mt 2]
O FEOER:

F9 2014 45 7 A~2015 4F 3 HIZHh U TiT o7, BIuHEONEFIETH D, YEXF—OEEY (T
DN TRLRT %,
B Y = — U U IRIRICE EN DM (D) A A2 cu® 281 (1) A A Cu' 1TET L C bR (1)
Cu,0 DAL A AT 5, T OREEX, HEHAR T OEThE O EICHEIT 5,
Cu** + R-CHO + 40H — Cu,0 + 2H,0 + R-COOH
E%Lk%@%ﬂ)@pmﬁ%%&@TfaﬁiﬁﬁUﬁbkaﬁkﬁvWA#Eﬁ%Lk5W$%
ERIIZIHE T D,
K10, + 5KI + 3H,80, — 31, + 3K,S0, + 3H,0
Cu,0 + H,S0, — 2Cu” + S0,>" + H,0
2Cu’ + I, — 20u® + 21"
A LIca URETFAMEET N U LATHEL WE LI VREREELRD, ZNnbiEEEREHT 5,
2Na,S,0, + I, — Na,S,0, + 2Nal

TV a— AEREER A LT, Z v a— R BE L FAREET Y U AOMEMBOBEFRE R, RE
MAVERL LT, (ARIIHEOME £, BIET2,)

<FIE> RxRFZE 8g T oM, T, RARIT T, IEETEE T U7, MEFTOREHIT v &
LTAKRZEMZ, T—BZHNTKY H L, A8 L72EKRA 100mL (2785 X 5 IZHHfi L7z, eI L
TIE, 500WDET LT BB L7=%, TV o5 L, TonL BREDKEMZ T2, T D%, 4iThh
DR 3 0 TIEVERD T, Hcm 2= 5, BT & [AERICRR D L, 223 100nL 12725 X 5
T LTZ, TNERORHARICOWT Y EX—OBEZAWTT AT N ¥ ARIKIZ X 51
ExEIToT, MEMEZRERICY TID, /7 70 0ETHER LOIEETHEZ ZNZRD T,
7e12 U, FEBITHEIIER A X —BIC XV IETHEIC L. JTOETHEDOENLZE LW TRD
Tz BARITHERERH 2 LT, SEd - P - iROCENE N ORI OBE 8 A IE L35k &R
Ronieholo, TIUIMBGFTE THEOZENRRNE W FEREEMTDH L LiroTz,
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@7 X BEDE &
LURIE, 2015 426 H~8 AIZfT-72,
D ARNE— W EEDOREETH D,
T VBRHENVLT VT RERIET D &, BBOMEDHIED,
(X1)
Z DOEEVEW'E % Ba (OH), THANHET 5, (K2)
FEICHWZ Ba(Ol) , & & 7 2/ BRO &EIIRET 5,
IR HHR CTEBREZAITV, AN(T X HBBER) BE RO D,
(FE)
A HHEE EE R — /LBy N Ta=h b —h—|C
0.2mol/L Ba(OH), Z /N % T, pH%& 8. 412 L THL,
OIZHFHERL LT AT E R 40nL Z 0%, 150 BRIGS 5,
@Iz Ba(0H),# = L M T F L. pH8. 4127 > 7= RFDi i
RO D,

T2 BROBESIETH

&5,

@@® AN ZH T %,
N (%) =280X Jiffi X3 F & (mL)
Bk (%) BRHUE: (mg)

[fE5 L BE] [4%OREE]
OYEX—DOEEIZL-THE LN, MBI TOERFDOH
AT & DETEE, IBRETEED 7T 71IRDOK 3 L H T o7,

EICEERIT, MAGETZE L L bk, R, SLIRONEICE <, IBETTHIL., BA, i, Jeig
PEEAARE UCTIRA, Pk, JLiRONEIZZ UV,
BWTHigEAEE IR ONT, &

DIEIZ SN &R 5nD, £,
E\RitE DR IOHE, FEIETCHE. SEROFERIL EDOEHALIC
OEARITINENC L > TEESEIM L7200 TR nWEE 2 b,

@7 I /VMOFERTH, MARICT I VEBEAHEA DL LWV D KO RRRE/RL Z KR,

ST,

FZTRT=H

INDZEICLTEREIND T T N AN T X DEDN,

DENZET H00 MmO TN D, FIAIE, RRFOWEPOT-AXS EES
Bri. Kb T t YU v LKERZ A TINEL . BRniABRIcEDS LT, B<LER

L7267 a N AN T HPERIINTND EWN) ZENNDEEND HEDT,
Fo, BEAXAX OO OFORIRICE END LT 2 LD plisy

CRE-oTWA,
[EESE ]

1) REGF B RS FFER - BFE0 55 £ T, F I (2013)

RRERKXE (GSC)

1 ot
H H
| 0 |
R—C—COOH + | —— R—C— COOH + H,0
I C |

NH, W\ ﬂ
C
7w
2 HREE ’
H — —
| |
R— C—CO0H +BalOH, —» Ba* R—C‘ — GO0 24,0
L N
g |
Ay A

I, BERFXOEREDTHLI LT VLD'E s, fifbT U a3 in#h
EAXXOMEFI TE

B3 RAROEMILT L OMPHIHOWRE |

Fei R 4RI @Y TEY ARG
WECHE OREohE

X 4
EAXFXO

(4) h ST FH

(ZOWT HFHARTZ

2) PAAEE MESCF O KREI R T, N R T A Z 1A Sorensen {EM U=k B Y AL
TRONLT I/ BBZEFR O EMEI BT 5 Fele 52k BB th RAOATETIE 26 53 &
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T T E LI BIRDIR T ERICE T BDM ?
—YFEICLBBRITHOHE—
ML BEA (RAST AR S50 148)

TRHE PE— SerE ARG B B hmrge )

OMRDOER-BE

INERRNELLR £ X OAERBIZ DWW T
B AR EITH> C& 2, 65FE4ED
RE, & I OPUbED, —HORDIEIZE
ALTWOHLIZERAL (K1) | £h
MW7 zaErDX D RFHSIMEDOIER
WX DBG D TRV EE 2T, F
FUEREN ST, ZOGROWMGEE T —
< IR EED TV 5,

INET, BEIOMMERRITHERT 25
SIMEINFAET D LWV ) BFFRITREER S
NTEBLT, FEATEIERERFR L
D AN D D,

X1
ST, BEYEOEE - fEAOKEE 27 —~ I, PMbEEZ o' Iikimshhias, e

I —HOROECKELTVWETISEIDORER

B LT EE DPULIRIZFE S SN D Dhx, FERIICHEET 2 Z L2 L L,

OMEDHFH 7Bt

EER%IRITT 7 7 ¥ 2 (Graptopsaltria nigrofuscata) & L ShH & OPMbakITE S (2013)

WZHEWRE LT,

B 2

EERICAWNVYFEE

YREFNLIF7I A —5—
2788 EM o rE—L) OEKEFRL. K
LEHRICITEERESE D, YRORGTHZE
REIS LT, FREROEREZR~S,

HIARMDOYFTANT 77 b A= — (LLFYTE)
(X2) ZH\, 7778 I &ingh i@ T 2 bk
L7z, YFEEHO—FIZHE, &5 —Flcar bre—
VERRE, THHC Y7225 A& — NS S BHERTO S
RESNETEXIT, EB LMD ON, BIRER
#iT o7,

MEAE S CIX, HRR O CAMEL @2 HT 5
RE ARMEERBERNTL SADDLHTEREIT-T
X, L LAHIR, W7 ARMOY FEEEHT L Z
MO TIE /K= RO INGE S i R A PN QS R oA
FRAEZ 7l ATz,

SFTFERME LTUTO o &48E L, PUERTD
BTk 5 FREH 2 WG Lz,

O Ik COMek1a) BB =25
@ hilr CPMkAD) B = %) f15C

Rt T T A —RCHE L, 220 0o E %
Bl REINDEREWRL L TCHE, YFEDOLEL
ELomhbitLAND, Z2L T, 24— MILEND
iR HRN Rt 3y hr— Eh b~
ME ek LT,

L 22069 21T > 72,
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ORBLER e o
OFLAVS 2y b r—1 (3) 7 75 €S RIS ROBTH

—Ft20BIT o 12RO 5 B T

& e . PMEFEVSa Y hO—)L
IRk D ) DU 2T I

7ZEEIX17[E], Z 5 ThRWE

BigsE & 7 o 7, % Vs3I kO—IL
@hivs= > b () oo

—FR20BIT > 12 ERD 5 B T4

HEROZER) ORERAT 0% o0% 100%
FH E72E D TROEE, iR w3y AL
ThTnlomElF oL ol,

3 : 7ISHEIREBYRDRITH

OofERZ “HRE R) T lce 2A, AREVRRD LN (p<0.01) , 2O b,
77 7EIOPLEITIX, SREFESTIMENGFET L LV Z RSN,

F.QOMRLFERIC HBRE RN T E A FEEITRD N7 (p>0.05),
ZOZENS, TTTZEISBIL, FEMEEROS R EFEL F TSR S S EH 2R v
EEZHND,

SHIZZND ZODFRNG  ZOBFERWE L, shbh i3k oRm %% > WE (U
v 7 A%E) TIEe< . REOWNMIFETET 2WE. &2 WIXIHE OB UKD & B S 4
LDMVEI O TN, VWS ZERTHEEIND,

OSEDERE

SEIOFEBRIZE Y 77 78I O EBRPUEEIT A T BRI, B Pb U 7z R E K 0 )
LRRIZFESI SN D Z EAURENTZ, SHKIL. S BICE DR O 72 EHIT\V, FH5 - % FF
ELTEWEEZTND,

¥ IR (Cicadidae) X HIZIXNMB (Hemiptera) DOSFERLHELDOSE T, KREREWHA
FEORA LD FHEME L B D,

OEESEN M
S (2013) BAOEREH1400 (1) , LA HAR

AR EATOICHIZY, THREIZ S oo, FERFORBERE ok, RGO 72 &
Aoy DM BT - EET & o724 < OERIZ, BILH L LT ET,
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BHOaToDWBHICEDIEBBEBAD=XLOHARE
R WK (&M IESERREE &S FE 2 4F)
URIIDNES

ORFZED B
EHLOHOR0IZIE, HrehtEZRNHANER TS, BFEROLEMEITREDFELZ
FRT Do, ZFDOLHASETOMETIE, AROEEOEE L TOERRAZZEL T, B
£ % EaFEOBEOEE e & CIIRHMEREOF RN TON T, IBEIZITBOFEE T TRk
WL DHEL D hHDEEL, BT DU BT L DB A T =X NIZOWTH
NTHDZ LT LT, ZOMRIE, AR5 5 % ESSP LF RO T BEHS
I3 ESSP DO N EBRORFEHAHIZAT o 72,

OFER

OB T E_XB AR LT 1.0X10 "mol/L (ZFHHE LT, WREZRIE Lz,
ORI NN T2 v & R T ORI E & — TR RS L7,
@WIEICEFH T AR hIL ORI L A B LT,

OEBRFER
B v 7 UEHR D WO E o R 5 RERE 24k
( b ) - 7L —_— 551 1045 —_— 15515
abs — 20 95531 —300% —_—5
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-1.2

HOFE (nm)

(K 1. BAwaT ARKOWSCEEORFTRFZAL)

B 112 B a7 CEEOWIEE ORI ZE 2774, 490nm 1L DY ORI EE 3 iy
LicZ emb, phuT Ui offE s & IR L TLE o7z, — 7 THIMEK (280nm)
DY, BIEFHIAR LS 2D & EBICRBICRELS RoTe, D Y REFFH ORI &
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OEHBDERE

BABRT YN UVEHICE - TED XL HITIRET 5005 AT MLOBLENLBIEET S
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