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The purpose of this study 1s to understand radiation. We made a map showing the
amount of radiation around Sendai Daisan High School. Gamma rays meters were set
at different points around the school. All points were measured for radiation three
separate times. We assumed the average of the results to be the truest value. Three of the
measured points on flat land just below an incline had higher levels of radiation.
Therefore, we believe that radiation washes down hills and collects at their base. The

soils have many radioactive substances.
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EAME L,

(W BE DU TE 38D

TREED 1. 0%0) L-T A =)L & A EEKEIE, 0. 0lmol/L 07 = 3 bz U oKERHE, pH % 4. 6 (2R L
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¢ 0.01 0.02 0.03 0.04 0.05

m FEA A i EE (mol/L)

[ 3 : & & DA A RE

> JKIEZK 4.6X 107 (mol/L}
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> Ak U s (KCL) 3. 9% 107%(mo/L)
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AHAMEEE TRESRIThARVD, BEE2To THLESTRIE I T & 22 TR i
ENTW3., IAYXREERNT, ESICEE LARHE - b DIFEA T TV S
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CoCl2-6H20 0. 2mg
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[l g Vg 100ug
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—%RELIEBRRICOWT, 77 A=y 70 DNA fri— R 2R A L CTHEERS) OWRE
iTo0.
@F T4 v A b D TFRIRMN

5 B AL/ HIE DNA Wl O EE 7 — # 12, Applied Biosystems #:O Y 7 b v 7
Sequence Scanner % W THERE L7z, %5 172 PCREIE DNA Iy o EEF)IEHIZ oW T,
NCBL D#FE AT LZ&FH L THAME O WIEEES] 2B ~, GenBank 72 £'® DNA 7—#
A=A GEEMOEREESEREAF L. Tamura bD Y7 2 =7 MEGAS #EMAL,
BN EEOEERIIOT T4 A FEITY, OFREEHE2ER L.



3 #HR
(1) B gtk
B RBATHER, KFET, KIGEHEEED 3MFIMHLERTE b DX, Closterium

moniliferum , Closterium ehrenbergii, Closterium acerosum &% 2 L5 H 0L, XIS
T TERER R B IR T E A2 hr o 7o b O B3 S 22 S hu 7= ( 3).

K3 MEMBEELSIEHBTEE,N-iE
A RKE&H 266. 20 m+6. 9 THIMIZRLRME M %2 L TOTHLERIES &, LA LAEBETNA,
B: K& X2%320~330 um THINRIZL0MW 4 L T Tz ko TWn 5, _

TETERYRFE & Closterium moniliferum &35 2 55 HOIZOWT, KFITCTHERELZH O
ZHEEL, TMOL & Lz, TMO1 BROFF#IE, &K 278.82.6um (n=77) THVH, K&
WE L A RSO P —FZF A TWT, filasEsdh LTuviz (K4).

Mpgm
s

X4 TMOT #



TEHREFIRFS > B Closterium ehrenbergii &5 2 HILD HDITOWT, BKitEH TSz
LOZEMEL, SE0LBE L7, SEOL BOMS#IZ, THREIZ500um FE LIERITKREL,
SVWE L/ A RBRERERICBELTEY, EREICTEAALN, Mg S LTz (X
5

&
Dum 100K
e

5 SEOT #

TEREHI R 7 & Closterium acerosum £ ZZ LB L DIZOWT, KIGTHERE CHREIEhZ
HLOZEEEL, KAOL BEE L7z, KAOL #ROFFIE, FHWEN 400 m Bt TH Y, HlZikH
BIRIFTERINT, KERE L /A4 FREREPIZ—FNZIFA TV (H6).

X6 KAOT #k



(2) TNO1 D53 F R A fRAT

TMO1 ¥E % rRNA BT 1506 7' A—7 1 1 ¥ b e & &t PCR BB A 122 T 476
WEORINELR (R 7). NCBIORERL AT L&2F|E L THEMO H HIEEERT 40~
Tme ZA, TAVAA T 4 7S BEEE XN Closterium moniliferum @ UTEX1401 #
L 98%, FE L EEEX I Closterium monififerum 0 84-21-10 ¥k, 84-21-14 ¥k & 91%—
HL7, ZhoDHRBKOBEETIT~T ) v 7 Thote. DNA F—F_X—ZALOVHREX
NI OBEMED R WESI O MATT FA AL b EToIz e 24, BEOBRSX v v 7ML
CHMmaiish o BERONATEY, HEEIMMRFINZH I LALONTZ (K 8).

1 AAGGTTGCCT GTCGTGCACG ACCCTTCCGC GGGATCCACG ACACGGAAGC CTGAGCGGCC CTGACACATA TGTTGCGTAG 80
81 GGGTGGGTTC CACAGAAACG GAACCGGAAC GCTAGTCCTT GGCATGGAGT TGGCCATGAA TCCATTCCAG GGCGACACCG 160
161 TOCAATTGCG GGGAGTTCTC GAGAGGCTTT GCTACCAAGC GAGGGGGTAC TTTGTCGAGC AGTGCTCGCA CTCGACGCGT 240
241 GGTGGCCGAA GTCGTGCAGT CAGTACGAGC CAGGGTATGG TAACAATGCA AAGGCTGGAG CGAGATCATC CGCAGCCAAC 320
321 TCGAATCTAG TCATTCGAGG CAGTTCACAG ACTGCACGGC GGTGGGTTGC TAGGCCCTTG AGCGCTGGTG GCTTAAGATA 400
401 CAGTCGGCGG GAAAGGGAAA CCTTTICTCTG GCAGCTACAT CGCAGAGTTT CACCGTTCCG TAGGTGAACC TGCGGA

E7 TNOHEM#ErRNABETFI067F A— 14 » PO FEOERES
TMOLER ) LSSrRNAIE G T 1506 7 /w7 | o 3 bz W I % S e TOM R N BB A i & 7.



THO1 i
UTEX1401 moni
84-21-10 moni
NN-4-6 ehre
81-70-25 ehre
N-149-31 ehre
98-4-3 monj
NIES-174 moni

TMOT 81
UTEXT40t moni
84~21-10 moni
NN-4-6 ehre
81-70-25 ehre
N-149-31 ehre
98-4-3 moni
NIES-174 moni

THO 161
UTEX1401 moni
84-21-10 moni
N-4-6 ehre
81-70-25 ehre
N-149-31 ghre
98-4-3 moni
KIES-174 moni

THO1 241
UTEX1401 mon
84-21-16 moni
NN-4-6 ehre
81-70-25 ehre
N-148-31 ehre
98-4-3 moni
NIES-174 moni

THO1 321
UTEX1431 moni
84-21-~10 moni
NN-4-6 ehre
81-70-25 ehre
N-149-31 ehre
88-4-3 moni
NIES-174 moni

THO1 401
UTEX1401 moni
84-21-10 moni
NN~4-6 ehre
81-70-25 ehre
N-149-31 shre
98-4-3 moni
NIES-174 moni

™HOT 481
HTEX1401 moni
84-21-10 moni
NN-4-6 ehre
81-70-25 ehre
N-149-31 ehre
98-4-3 moni
NIES~174 moni

AAGGTTGCCT GTCGTGCACG A-CCCTTCCG CGGGATCCAC GACACGGAAG CCTGAGCHGC CCTCAGACAT ATGTTGCGTG

-=AGC....CA
—AC....GT
— CG.......,.....
—-ACGCAA. .
G, CTT- ——-GTT. .
GGEGTGGRTT CCA—CAGAAA CGGAACCGGA ACGCTAGTCC TTGGCATGGA iT——-—~——T GGGgAXCAAT CCATTCCAGG
T.G—AG ...... ALJTC Lo A—————C A - ...
A JAGGL T TAA. ool _C TGATTGTTG. .AGACGAC.. ..... I..
A L AGG L TG AR A .C TGAATGTTG. | AGACGAC.. ..... Fo..
TR T.G-ATACT. . AG ..T. .......... ....A?CC—— -G
T....... GG T.G-AGCC.T .. AGT..AC. ... ... .. ... AT.G --GA. . . G.
A .. A TCC . T.ATE. TCC AA.GGATTTC . LG0T GAT ? A-———- -..T.CGG GC A C.GGAT.C
G-CGACACCG TCCAATTGGG GGGAGTTCTC GAGAGOCTTT GCTACCAAGG GACGGGGTAC TTTGTCGAGC AGTGCTGGCA
e U N .G L
G e R Co. oo - AGCT...... JAC L A
G L O S Co. o - AGCT...... JAG LA
e e o C-A G AA. AL A
e G AL A

: T ' -G Y N ¥
G LT LR A L UL IMACG CACTLGA. .. GACT. . AA
CTCEACGCCT CGTOB00GA CTGGTG—A GTCAGTAGGA GUCABGGTAT GATARCAATG CARAGECTG- GAGOGARAT

. R T
e —-G CTT 6., Tl TG G =G
T6..6G..T. ... G.... AATL ATL.G.T . A...........A.C .. G.AT-T. .4
G.G..T. . GLA L ATA ATT 6T Ao ALCLGLAT- LA
AAG ... ....... .. G ....CCATTT CGA AG.. .TG. LG L CT L TTALA
MGG T G..... AGAT TCTGA.G... ..G...... .....TL.C GT . T-A_ . .. ...
TCTTGT. . -G TGTTGA. —— ~AAC..GTTG A. A.. GGG LT -TUEA
ATGCGCAGCG AACTCGAATC TAGTCA-——— TTCGAGGCAG TTGACAGACT GCACGGCGGT GGGTTGCT—— ACGCCCTTGA
C. ..TG———— ...................................... TT R S
.................. G AB—— i s e~ G AT
........................ AC—— s G GATLT
S P TLCBAAC—A e G...—....T
.................... CGCC.CCRGA C.. ...\ oo o i — B .G
.. GGCG . GTGA. —— GG, G CA— — G AG.C

GCGCTGATGE CTTAAGATAC AGTCGRCGGG AAAGGGAAAC CTTTGTCEGG CA- G%TAC—A TCGGAGAGTT TCAGCATTCC
T e T-ATGG G G

G G AT R L G = AASAL G~
SIC— s G AT G G..—AA-AT.G- ... T... ..........
TG G WA TG JBA L -TAGLC AALL L. C. ..........
TA-C G AT LG G- AG-TT.GAL A ... ... ... ...
LCACT-C.. TC........ .......AA CG....G CCG TGAT TGCA C.AA. AT........ . ... ...

GTAGGTGAAC CTGCGGA

B8 THO1 RO RNAGEIT F 1806 7 L— 11 & b O L # ELERERS] & OBEEO & L EEES)

THO TRV 18SIRNARMER F1606 7/ -1 A > b

o A E 4 TR AL OREF & A O EN AL S A NCRTOWER

— I CBLASTHRZE L, MEGASTF F4 1 b L7z,

80

160

240

320

400

480

560



(3) SEO1 ¥ & F RN
SE01 BEooiZ vRNA B{R-F 1506 ZV—7 1 A » b u gt PCR BRIV T 475
BEORFMARESHN (H9). NCBI mBHE L A7 L &FH L THEMED H 2 EER T Z -~
fe & A, mE RS BEEXI Closterium elrenbergii @ NIES-228 £, NIES-229 ¥k L
OB R & B X7z Closterium chrenbergii @ 82-23-34 #E & 100%—F L7, Zh b D%
BRIE, ~7Tus ) v 7RG T HEMEBICE L T,

1 AAGGTTACCT GTCGTGTGAG GCCCTTCCGG GRGATGACGA CACGGAAGCC TTAGCGGCCC TCRGAATCGT GAGCCGAGGG 80
81 TGAATCCACG GTGAGGGGAT TGAAATGCTA GTTTTTGGTC GAGGAAGGCG ATTCCTCTCC GAAGGGACAC CGTCCAATTG 160
161 CGGGGAGTTC TGGRGAGCCT TTGCTACCAA GCGATGRGGA AGAAGGGTTG AGGATTGCTC TCGACCCCTT CACCCCTCGT 240
241 GGCCGAGCTC GTGTGCATTA CGCGCGTGCA AGGGTATGGT AAGAATGCAA AGGCGGTAGC GAGATCATGC GCAGCCAACT 320
321 CGGGCTGATC ACAGCCCGAG GCAGTTCACA GACTGCACGE CGGTGGGTTG TCGTGCCTTA TGCAGCGCGG CCTAAGATAG 400
401 AGTCGGCAAG CGAGGGAAAC CCCGCTTCAC AATGGATACG CAGAGTTTCA CCGTTCCGTA GGYGAAGCTG CGGAA 480

B9 SEOHEMMRNABE 1506 T4 » PR RS HEREEH
SEQLEED ISSTRNATE T-1806 7 A —7 1 o > b 3 2 i & S pa 1ol L s B TR E 8 i,

(4) TMOT #k & SEOT B D7 F- R RRAT

Closterium moniliferum 35 32O Closterium ehrenbergii W% rRNA =+ 1506 74— 14 > b
ok G ARSI % DNA 7 — # N— A bI1GT, TMO1 #ik LT SE0L #hotiFEE 5 & i 4
TEBEREILL D5 FREEEER L7 (™ 10).



g T™or
monithetero/?} USA,UTEX140t AY 148876

monilhetero/+) BTHL, 84-21-10 AY 148873
_{ moni(hetero/~) F#l, 84-21-14 AF35222

ehre(hetero/~M} TeraiNepal, N-149-30 AY 148845
— ehre(hetero/+ M), Terai,Nepal, N~149-31 AY 148846
moni{parth) ,Ho Chi Minn,Vietnam,98-34-14 AY 394656
L moni(parth) Jiz B, 98-4-3 AF352223
ehre(hetero/~,S) .South Africa, 88~126-1 AY 148864
ehrelhetero/+.J) A3 B, 81-92-2 AY 148837
ehre(hetero/~ E} B, NG-1-2 AY148830
ehrelhetero/+ E) ,“F 5, NG-1-2 AY 148830 CN-2-2 AY 148829
ehre(hetero/-,J) WX 5, 81-70-25 AY 148838
ehre(hetero/+,D} JEE i B, B6-8-11 AY 148827
ehre(hetero/+]) Terai,Nepal, NN-4-8 AY 148834
ehrethetera/—1) ,Terai.Nepal, NN-4-6 AY 148836
ehre(hetero/+P} France, 2030 AY 148858
—_l ehre(hetero/-P} ZE 1L, TY-13-3 AY 148862
ehrelhetero/+P) England, 873 AY 148859
ehre(hetero/+ K) 518 B, B1-5-3 AY 148839
B |I ehre(parth) J5 B, 99~15-2 AY394655
ehre(parth) Ho Chi Minn,Vietnam, 98-34-13 AY 394663

ehre (hetero/+A) Queensland,Australia, Q-1-38 AY148908
_‘“L ehre (hetero/+.A) 5 FI[E B, 81-33-6 AY 1488808
ehre (hetero/—H) Pokhara,Nepal, NL-15-66 AY148831
f ehre (hetero/+,C) 2RI, 86-46-4 AY148823
| ehre (hetero/+.L) .5 3R [E K. 81-16-5 148841
ehre (hetero/-B) . ¥, 82-23-34 AY 148820
ehre (hetere/-B) fHZ5/Il, kk-33-6 NIES229 AY 148821
ehre(hetero/+B) A5% 1], kk-33-1 NIES228 AY 148818

SEO1
ehrethetero/+,N) USA, UTEXI 100 AY 148848

{ehre(hetero/+.0) Massachusetts.USA, 378 AY148855
monithetero/+) i, $-1-3 NIES182 AY 148870
I monithetero/=) 5 E, S-1-24 NIES183 AY 148871
monithomo}, 3 K, S-1-22 NIES-174 AF352233
Closterium acerosum NIES-125 AF352230 Out Group

0.0%

H10 THO RS & USEQTER O RNABIEF 1506 Jb— 14 & b D U2 S OB RTRIIC B 1T 55 FREEHRIIT
THO 1 Ef: s &1 CFSEOLEROD 18SERNATER F- 1506 4 e — 7 1 o 3 b 2 W W Ao UL T & FH L 00 5 i $1 4 NCBT OOWER~ — &7 -CBLASTHA #2 L,
MEGASTF T oA A 2 [ LIz B, v o V&0 L CHERERE & Tkic 1 9 2 1R E & MR L 72, moni EClosteriun monififerem 42, ehrels
Closterium ehrenbergli Zm L, BEL AR A~0) , BEHL HOSHE, CenBank 7 #42 v g A L, HEEMILREY
U o & fehomo, ~F ¥ U w2 @hetero, WaEREpurth TR L, 8L LT Closteritm acerosum % v iz,



4 EE
(1) B gdx

HEESN7ZBRO IRV RBEEF TR I L oL b o v, SR, JiE, 1
SRR, BHOMREZEEAE L TEEREEEFEH~D 2T, XL 2RHike
HETZBFEEMERHD. AU Fa—F—OEENBLATHHZ 00, BE, HAREEIC
DWTIHEHEZEZ D LREEL VL OT, FEESCHEEMAERFS2RENHS. FHLE
BiE, EFREE LUTHBERRVW T30 T, ToEo U LAEZRNT S 2 L CHEENE D
HAREMERH 5.

(2) TMO1 #£35 & U SEO1 ¥R F R
DTMOT ¥ 3 & U SEO1 HORE

TMO1 #38 LT SEOL #RIZ-2W\ T, B rRNA BB 1506 7 /v—7 1 A v b o v B ETEI%
@ PCR 18 DNA B O 53 F Rt 1T o 7. T OREE, KFETHs 5 BEF S 7z TMO1 #
VL, T A Y B A T 4 TN S B S Iz Closterium moniliferum @ UTEX1401 #: & 98%,
FUE G BEEX 7z Closterium moniliferum @ 84-21-10 8k, 84-21-14 #f& 91%—F L, =
NODORBEOESEII~T 2L U v 7 Thote, E£f, BARHERMHLHEEES - SEOL %
i, AR © BB S s Closterium ehrenbergii 0 NIES-228 # & NIES-220 ¥k, L U
B IR b B X AL 72 Closterium ehrenbergii ¢ 82-23-34 #f & HHEM Y23 100%—E L, “hb®
FtRiI~T a2 ) v 7 RESE T ARZEBEBICE L TV 7.

G RBEREAT OFE R b, TMOL ¥l Closterium moniliferum T ¥, SEO1 BRIX Closterium
ehrenbergii Tih D & HF 2 B, WG HHEh AR -8 L.

- OTMOT #R 35 LU SEOT BRI/

B] 10 oo F R bHET S &, TMOL#IZ~F & U v 7 248417, SEOL #id~
Ty )y 7 RESETIREBBILBTAZ ENELLNRS. TMOL ks LU SEOL #id~
Trg )y ZREEERT I LV RERAE NS, BB ~T e X ) v 7SR
DTHIVUT, FERITHE R THEOMBENFEET T THY, BEMN LSO E HEE
LTEGHRBETOLERHD. EHITESENRFESLN T ARFEREOBEEHRRETS -
EHULETHD.

QTHO1 D R AR HEAT

TMO1 Bjld, HERPEIFPOEBENTZBELV T AV oA o7 7N G EES
N7z UTEX1401 #RISEERICIENZ ER8bhof, 02 Lk, HEOMENBSIE LD
L, APLOFEICE > GREHEEBE L-mEERS L1605,

Eiz, TMOLERBA~T v F Y v 7R EIT I &4 T Thiid, ™72 Mo RGeS
L7z, UTEX1401 #R%, mEroBEiEhiz 84-21-10 #k, 84-21-14 ¥R & DA
LT, EHBEESEZ > TWENE I PEMRIET 2 Z EILEERBETHS.

10 5y F FHEH TR, TMO1 £k & HBRAIIZE VI BIC Closterium erenbergii O ZEBLFEM,
3 & O Closterium moniliferum OB EEEIT I ZERH D LG, TR EORFITIAFE TR
MEORERBERBEANSRONDEREELHD EELS.

@SE0T trD RIF AT
SEO1 #k1X, #&ENEO NIES-228 #, NIES-229 #%, B L UEHERO 82-23-34 ¥k & 100%



MR EERI 2D, CRLOREHRIE~T 3 F Y v/ RERETAXEMBIIBTZ &8

o to. Closterium erenbergii 0 SEO1 #i% &1 RitiE, BRIZIE ST D ATEEMEDH 1,

SEQL ¥ ~T 2 & U o 7 R ET 5 # 44 7 THNE, SHIRAMEOFRFTERERELLZOL,

ZEHHE B ORMER & OATERBEENE Z > T a0 E I MERIET 5 Z L ITEELRBRETH D.
& Closterium moniliferum & Closteriun ehrenbergii D RAHEEEHR

B 10 1R L FREEERIZE, DNA F— 4 _X—2 b BB RE s % vz, 2o
1T & A EH Deboh HiZ Lo TREINLLOTHD, AU TIER L7205 FFRGEH 1L Denboh
O Uiy FR54# (Denboh 2008) &4 /& L7V . Denboh HO¥RE TIX, TEEAIHE
2 & » TRBIE N T & 72 Closterium moniliferum 33 LU Closterium ehrenbergii 13, - R
OB A R 2T Closterium moniliferum-ehrenbergii A K & L THRON TV B A, HFFRH
B E THIRTH D EBEZ LN RBEHPBREANCKRE BRI ST LIEh R T
AR

T OFE LA RIZITRAEOFEIEPBREL TS HR3H Y, 7B THREED
Sz k> TREER R AR Z 2 Z R b T WA, BEHIROBEICRBWT, RAED
EEAL DB RE SN TOBENE I DEHSICHTASDL I ENTE R 272D, 10 R LA
Closterium moniliferum & Closterium ehrenbergii 0 53 F R A LHEFE L T, Closterium
moniliferum D EEALEIE Z U Closterium ehrenbergii 154 Ule &9 DR A2 3Tz,

Denboh & M#RE T, Closterium moniliferum DHRTEF N v T IRRMp L ~F & ) v 7ig
ZENAEC, Closterium ehrenbergii O~F 24 U v 7 72 R IRAE Ul wTaetEdsgi L b Tn
5. %7, Hendrayanti b DEE TIIEASEEEIT O ZHB~T 2 &) v 7 RRWENLELT
CEZILNDZLENRENTVWS (Hendrayanti & 2004).

Closterium moniliferum & Closterium ehrenbergii DYsEAEFHRE LD Z &3, MEFORFEIR
BIGAEET D 5 X CREERBRETHD.

B SHRORE
D - H RRBOTEL
HE XN TORVERORERE BIRBNO IR REE» HBERECE 2R <, HBE
OB L ED TERORGKE ML, LB RNAGETF 1506 Z4—7 1A ba
T NT, EEERERAEERE L TWE Y. E7, Denboh Hid rRNA Jﬁ'fﬁ‘?ﬁ?—@ ITS2
BEIIC L EE LA TFRAMBITEIToTWAOT, ITSZEIRIcHHFR LT &R,
@TMOT1 #3B L U SEO1 HRDIES B OIRIE
ITMO1 BRI LUV SEOL BRI~ T r & U v 7 REEEIT O | LW OB RER I E PN
T, BERNOEBORKATEH T L L HI0, REHROBESZKRELC, Ealiokity
(FLAYAR
STMOT % F & TF SEOT R OD £ TEIRBE DIREE
TMOL #B LU SEOL #ER~T m & 1) w7 ZEEER(T 5O ThHIIL, AMREENEL TS
ME D IERERE LTV
@ Closterium moniliferum & Closterium ehrenbergii O S BRSO IRET
Closterium moniliferum & Closterium ehrenbergii O RHH e BRDOIRMEZ B L, [Closterium
moniliferum P EEAL %A Z U Closterium ehrenbergii 184 Uiz ) & BT RRFRICOWT, M@



ORI DNA B2 T~5 =2 L THRIEL .

GWEB BB DB

I A VRN RO REROEBFIILIRD EF SRR 2 T2 EilaEmTH D,
EEICERLRBRETEROBEZROITAZLNTES. LhL, BRI TVEDRLLETT
4 OFRARA e, ML ORIROH 2000 T VvnNELE, PEERITO WEB ~2— 93780
OT, AWMEOMRREO - E WEB BR& & L TRHEDIZAHNL
(http://ssh-sensan.myswan.ne.jp/mikazuki/) .

%, IHVEETOMEELERETDLLENL, BLULTg %2, RIFEOREL
WEBRE L LTEWD, ALV

HiEE
AL FREEALL 208, toBMBEICIETS 4~ — L T RE R £ LE,
D& D BHE LT ET,

6 BEXE

[

A Ak A R~ R A e a TN A Wy 7~ SRR+, 2010,
JRAE A — 23, http'//protist.i.hosei.ac. jp/protist menu.html (2013/10/18 7 7 & &) .
HEIER, B ARgkKEMWES 7 F 7 - B A H B R EHES,2002.

SRV N~ g Sl e -] @“%Bﬁﬁ«iﬂ)ﬂiﬁﬂ%@?ﬁ%% (BAARMIE=E) WEB X —
hitp:/mem-www.jwu.ac.jp/~sekimoto/ (2018/10/18 7 7 & ).
e BHOU TR

https://sites.google.com/site/tsuchikaneyuki/(2013/10/18 7 7 1z %),

Tsuchikane, Y., Sato, M., Ootaki, T., Kokubun, Y., Nozaki, H., Ito, M., Sekimoto, H. (2010}

Sexual processes and phylogenetic relationships of a homothallic strain in the Closterium
peracerosum-strigosum-littorale complex {Zygnematales, Charophyceae). J. Phycol. 46: 278-284.
{175, Dain Hendrayanti, WifHiEE. (2002) # U R Y —ARNAOIZRIESE & 457 /5K
FE~OFMA, EES - KFEFR - BO@ER 121 HTEOBEFOBRN), HARBEESS,
%, p. 33-36.

Denboh, T, Ichimura, T, Hendrayanti, D., Coleman, A. W. (2003)

Closterium moniliferum-ehrenbergii (Charophyceae, Chlorophyta) species complex

viewed from the 1506 Group I intron and ITS2 of nuclear rDNA. J. Phycol., 39, 960-977.
Hendrayanti, D., Denboh, T., Ichimura, T. & Motomuxa, T. (2004).
Molecular evidence of parallel origins of two different parthenosporic lineages directly
from heterothallic lineages in the Closterium moniliferum-ehrenbergii (Charophyceae,
Chlorophyta) species complex.

Phycologia 43:727-736.

10 D-Len—Fi, E-W: Pa—r X Ly¥riyVillEE, FEEE2005.
11 J.D. R.Frankham, D.A. Ballou, Briscoe, {#&#M=%AM, X—i&HK, 2007,
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B EP o< D ERALTIC L, =
WEAICRLTWTLIERAMWER 5 &
v GBEH SV ORIEIERD, BN\

=L

@ #B1 THORET—ZZEIC. R 2 CRHHIYV 2 —R %ot 25,
Bt LR 2 B URAMITRAH T = — ANRHEIZ < ok, R
LAEEERVRIM TILRANMHIY 2 — R EERZ LT,

@ WHARMEOI AT S L Z 1L, WY HDToRA o b hs & H RIS [ i
{CR2TW Aot

R AT b B o iBRHD Ll
S C 3 H Ak oM Bk | FE sz !
2t EPHIA DHERR I\ T !
Ry 5 LHE e F, LB TH
SR B, }

2. B EN f ]

BHAD TR E T & AT
LI bERNES S LRTELD B ARIE LD,
CBHBHIAZ I U TH o kA ,., ;
YEBIEICHSEDZLNTEN 7 ~
. SbleLEEsc enTEs | MxamsmT | Y0kiicm-
Elote, £2C. frdEes | BAHCa—2 | TodhEmS
¥ ORI RS % S A o wED, 5.
REAToI. \ J

3. RB1 BEREHEAD
L IR I 240 2 Ay, B HENRBIZ 22 5 & THet
2. A S S
3 MEEAEND Y F 720, FEEAEW <2

€ op
SCBERR S DR 15
W 1= 1% DA A o
WL I T ED 3
SR M, R T e e

4F, —0.1°C | a—t— (&) —ON4C
=R SO CHERID ER D h—a a0 §75C
K —Qn2CuEaR 0= —50%C
RhYZRTk —0.2%¢ | AL PPa—2R —1.1°%
FAART+—(N#E) —0.3C | YATPa—2 —1. 5%

WP D EEE R R F ST TND,
FRIC bt 2 & A TIHBEER R O T8 Th 5,

4. REB2 BAHC1—REEBCLETESH
1.~ bl Rz 2 AL, =& ) — )LD A - 1= HIE T IR
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The possibility of “Air Cannon” for industrial use

- Air resistance between the outside air and vortex rings is reduced by going straight while
m Our class assignment was to create an interesting winding vortex, so speed of the vortex ring is difficult to decrease, and it continues to
presentation that would appeal to elementary school and junior high school R bl i the rate E‘*‘_,-Fhﬂﬁ 08 i
students. We thought that the demonstration of an “Air Cannon” would be a At e Rt ok

good example because it usually amazes many children. Also, we thought it

would be a good opportunity for us to learn more about the possibilities of uses
of “Air Cannon.” An “Air Cannon” is an experimental gadget made from a

cardboard box as shown in the photograph in the upper left. Also, to put it

simply the characteristic with the vortex ring is "mass of air extrusion go straight

until it hits an obstacle." We thought that trying to apply practically its

characteristics, and examined the usefulness of air-conditioning equipment in
the air cannon,

Mini Air Cannon
3 Materials e

* Air Cannon * Digital thermometer * Measure * Fan heater - Blueice *
Smoke machine *Target object(50x50 wooden board) *Metronome -Stand

Carnerd box The air in the air cannon takes

7 the form of a vortex ring, and
4 Experiments ‘Dlre}n adj/u:te Roes stralgnt as a mass of it

Expriment1: Comparison of Air Cannon with Fan heater eggtkeexn”arl‘r -
I.  Useafan heater to warm up air by in the Air Cannon box about 30 degree g°'s“t‘;$:|g' Lan ‘

Centigrade.
Il.  Push out warmed air from the box to a target object 2 meters away 45
times par a minute, o L
lll.  And measure temperature changes around the target object every 30 gpslacie

minutes.

IV. Do the experiment again, but this time, don’t push out warmed air, just
keep Fan heater connected with the Air Cannon.

V. Compare the results of the procedures 2 and 3.

Comparison of Air Cannon with Fan heater

taken the form o
of a vortex ring 3 ;
and there is an 3

o

g X T |

3 8 '

[ - l 1 interval emits vortex ring, do experimentsl with changing 30 times per minute, and
§ 2 [ | | | [ i 15 times the vortex ring injection interval.

E gﬁ | ! | | Cannen Comparison of shooting pace

: & | § : [ | |
K] | | 1 R p T T T
E 1::!) I I = [ ol heater § g T 1 ! : Air Cannon
g w | | n ! pace30
5 ‘,§5 _/’ g E ! 1 ]
<] | ] =
0.7 ; g I / Alr Cannon
Tg {p | / - [ pace60
T
_Experiment2: Compare with cooling around the target object g5 v :
[ ——

Install ices near the target object to bring near actual usage environment, : 55 I I | Air Cannon
and keep temperature around the target object lower than room air 3 E i i - paces0
temperature. 4 | |
I. Basically the same as experiment 1. 8
Il. Install ices near the target object, and lower the heat around it, and do X § ’° s " 10 158 18 Tion fuecnide)

S¥periment 1. : e T — . . -
Comparison with cooling around the target ohject
20 i Consideration
5 | T | Experimentl: It can be seen that the rate of increase in temperature at the time of 150
& | seconds is maximized in the case of using an air cannon Looking at the %r.aph. And, rate of
i [ T ] increase in temgﬁrature is lowered sh;htlmthat time. | believed that this is because the
— i

Alr temperature of the object around has finished rising. In addition, better air cannon rather
I I Cannon than using only the fan heater also was used is hlgbeer by about 0.7 'C temperature rise
‘ | L | rate. From this, it was found that the hypothesis "better using the air cannon than using

ifference value of temperature
at ghe start experiménts (£

f

Mk only the fan heater can be efficiently air-conditioning" and is correct. However, season we
coaling have been makmghexperiments was to spring-summer. So, the difference between the hot
| = Fan heater air out of the fan heater and temperature of the object around was small. It's warm from
T T | } i ! there it felt difficult.
| ! [ e cooling Experiment2: We found that air-conditioning efficiency using the air cannon temperature

i ; environment to be used is lower than rises. Therefore, we consider the required elements
] | and to increase the air-conditioning efficiency. How much is the best interval to press the
air cannon? How large are the best in the size of the air cannon? Further, a bug!ln order to
use the air cannon actual distance between the object and the air cannon, the effect of

Time (seconds)
A

T rafts can be considered.
1l : it :
=== ; Expariment3: Rate of increase is rising firing interval as the change [90] [60] and [30] If you
P \ Ion?i?atonivthe" xperimental resmtgg - 3 y ge.[ pboLand DLty
‘ T However, we think this js not to s:ge-that the better lpnF free interval is longer sim IY.
| ‘\ Because we aﬁsusl_ the fan heater is to heat the air in the air cannon in In this
1L L L i I o SEate WhEre The i Wil 15 ok WaTAee SUTRC Gt R LS va L o Shars.
AL (7 that it is the case of [90], too high grawth rate and it was not observed. Meanwhile the ai

k s the
| wa

igh inter
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Air cannon go straight
all the way to their
target object. Would it
be possible to find a
q practical use for them?

Some childlike and easy experiments
of Wakuwaku-Science for elementary
school or junior high school students

- We hoped to Comprehend the properties of vortex rings more deeply.
+ Verify a hypothesis that air cannon could be used for air conditioning.

A vortex ring is a ring of air like a donut. It can be demonstrated by smoke from an air cannon.
' B
Air at the center of the wheel is emitted
P fastest (Figurel). The momentum of that air
. ) displace smoke to outside.

r %)
The momentum of the smoke issued outward

is weak. It is pushed back in response to air
resistance from the front.

o

L,
= :

C The smoke pushed out and back is caught up

] by the central air sfill moving forward FIRIrs 2 - T enoks simes

] C (Figure2).
'S J the air goes faster
( 123 . . . . Z :

‘ Q \ This forusa wheel of is rotating air, that toavels

N forward because of reduced air resistance.By

= repeatingthis, it is possible for rigs of air to go Air
i <,/ straight for a longer distance than normal. et
" J

| 3 The experiment |

Materials :
+ Air Cannon -+ Digital thermometer :Measure * Fan heater
+ Ice pack :Stand *+ Smoke machine -+ Metronome
- Target object(50 % 50cm wooden board)

1.Use the aluminum foil to connect the fan heater to the Air
cannon. Color the air by using the smoke maker.

2. Use the fan heater to heat up air in the Air Cannon to 30
degrees Centigrade.

3. Compress the box to push out heated air towards a target
object 2 meters away. By injecting the vortex ring at intervals of 45 times per minute, we

4. Every 30 seconds, measure temperature changes around measured every 30 seconds the temperature around the object. In the
the target object. control experiment, we did not cause vortex ring we just operated the fan

5. As a control, set up the same experiment, but use the fan | | heater, and measured and compared the conditions.
heater to heat up the air.

6. Compare the results of the two experiments.

Graph 1 Temperature Change around the Target object

4.5

The fan heater  The direction of a piston and a vortex
I'N

i - Air Cannon with Fan heater

iis ——Fan heater Only

A target object and a
digital thermometer

experiments (+ C)
|
|

Fill air cannon with

Temperature diffrences at the start of each

heated air by aluminum L
foil o e e
0.5 /__/
The air Cannon was ]
made from wooden oo T T T T .
board and some nails 0 30 60 90 120 150 180

5 Time (seconds)
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The temperature during the experiment was 10 C hiﬁhe;‘ than expected,
because we used a fan heater in summer time, we thought, in experiment B
we would hang an ice pack near the target object. Maybe that would equa
out the temperature rise from using the fan heater.

Graph 2 Comparison with cooling around the target object

4.5 Air Cannon with Fan heater

—=Fan heater Only

4.0
3.5 -
3.0 B
2.5 r il
/1
— 54 7
: L~

0 30 60 90 120 150 180

Temperature diffrences at the start of each experiment

Time (seconds)

Experiment A :

The result of this experiment clearly shows that an Air Cannon
can be an effective air-conditioning gadget. However, it should
be noted that this experiment was done during the warm
season, and the air was warm. ¢

Experiment B :

This experiment showed that the effect of a vortex air ring is
more pronounced in a low atmospheric temperature. Next, we
tried to find other factors to boost energy efficiency. At first, we
paid attention to an interval of push.

Experiment C :

According to the result of this experiment, the longer an
interval of push is, the more efficiently temperature increase is.
But normally it is not correct. We thought that it is not a
problem of length of an interval but whether air in the Air
Cannon is hot or not in this case. In other words, air in the Air
Cannon can be kept hot by taking longer time between each
pushes as an interval.

If we can maintain a uniform temperature in the Air Cannon,
temperature increase should be more efficiently as regards of a
shorter interval, In order to verify this hypothesis, we want to
find a way to maintain a uniform temperature in the Air
Cannon and most suitable interval. So we are planning to use
heat-resisting material or change an aluminum foil to
something heat-resisting as solution now so that we can protect
hot air from getting away. As well, we will try to find a way how
to measure the temperature in the Air Cannon without a
hindrance to piston.

T T R B i)

We tested the efficiency levels in several conditions. We changed in times per
minute of our box compressions, Then we tested the rise or the fall of
temperature around the target object.

M‘ Comparison of shooting pace

7.0

==—=pacel5 =——pace30 =—pace45

6.0 +—

5.0 - . ——

4.0

3.0 ,/ - j 1
2.0 ér//’-—-s"‘i
(I |

‘ Difference value of temperature at the start experiments (+°C) [

1.0 ,/ i
0.0 i . .

0 30 60 90 120 150 180
v L S Time (seconds)

g aeriall

.

Our future expe .imentat1,¥

tion Shmﬁld, be to gompare more
results to verity our

ypothesis,

Factor that can
be manipulated

Air Cannon
}"practicable j
‘J Adjustment |
| ofthe |

It is possible and effective fo improve the
efficiency of existing air conditioner by putting
this property to practical use

In addition, applying this property to an insecticide, we would
able to better target inseets protecting people in surrounding
areas.

e

| 8 Research of precedence ]

9) [{#lzT& A4 <. ) httpilouou.sakura.ne.jp/hobbies/vr/4.shtml

1) [HY LA TREOSITRE R CRIR (Yoji Takigawa * Yoshiharu Ishizaki~ A #15)
3) [—>DZe P Tl 2 (e HZE R E A 225 % 1E4 | httpi/nikkei-techno.jp/pdf/1st/H2nobuyasu.pdf

— 126 —




S
e

— 127 —



v s
N 4

% A% I p if < - ‘ Pog o % et 'j" " T E /‘. / f
S dEE SRR LT3 o 1 FEl ’%J )ﬂ e IR f”’r% ﬂ % %
: no B A e RET 8, q 4 ]- 9 {3/6% ﬁ, i 74 8D,

OBME s TR L@

CONLLBE(SRE L L CRR)
= N Y RE B AR AT B
(2):5p47 M epinh
(B FFng o dinflil 635::)
3R AT (htsber g n BEE 12 )
~ €30
195 Bfa
e fofBaldid e it

.
HEEY -

b A EBISESEATD & gé g%fg ‘:’%ﬁ‘;{g{gg’sfi &y g-t?
; P L S o .
i~ Lt e MR TER s
i " o
%ng o, £ E !w;‘i
H

e | e EaB e deg e
T 752 - R AT T
Shhad 27 T TE BT
(3 @ Wk |8 é}m@é 3

s

8T Ll 4, BRI 0 S A A LI S AN LD
:;i,;iz?@?g Hiig, MNPy T L SRR o Bk 1R
40 pag ! '
£§&%%W{§ VA= Ak () R 5 |
& sz acfh B s folislepan, TR HRAS Y E R AR
FHAG L sep e R OH & L §§$§L iy X
B (6 rh swrs e o ¢RIl Ly LR BT e

SRR R T

z{ @zﬁ@% z;fe., 2

‘deapaE f;%{zm
§;’§>§‘f‘% : &;ég o

— 128 —




— 129 —



TR
0

&
B
3.

EEn EBAR

ki
L
"
s
wy
Wi
B,
=
b
L
o
T,
W4
e
e
ity

A oo A R AL

%
F
. R
g
N
o
g
' o
Jad?
A&
w0

e b
i

AR IR

it

Tha
@
T n A e

e
B
KE K
L1
Y
B9
Lo
&y
B

MM.@&&H{\M M{ % é . mﬁw 3 Jmﬁ% [
£ r
LA LR E
" £ &@Q@ﬁ&%@ ot
%Mww & MMM@ «UM&‘_,H ﬁw ‘%{wmﬁw% \\. s Mﬁ [ ¥ ;ﬁ« w&“ﬂ Azcw sﬂs“. " N
S b s e Gl o Rt s
S ol e T 0 ?w W " O R i A
—i + b i@ wowd g
& N o MR
%%W ‘.m@ * : mw.ﬁh ﬁ ...JW% %n ﬁ mﬁfw e
B BB BB B i B B T S s B i e

-

— 130 —



— 131 —



ENXEPDLLH

~RBILEIEREILOELN~
B4 ik E BRNES LI iiEE gt

<E®IT4—NEI—4I{ToT> <HFILOBIR>

LS RLNMEO 3 A SSE AT 4 — 4 FU— 2 IfoTEFH LA, BAE, BEED B S EIEHEK P LK Vo L BRI CIE 2N H R A
RHBFEIZ X B o 0 SRR e - e & IR BER A S Eh T THEERMS LC0h, FODE TR, R AREE B E A EN
WARERRALTEE Lin, FRMA LA TOVAWVEHHIF T A7 | REE MUTWS, EATIEOMmMY Thah,

BE LD, RBBIMHES AL LIS TERAO AR E TS L L. Byl - SR OIR il

RTEE L FOPTLRABOBL - JICRIR A L T IR o L EJIBEEE O Bl

WTRERBER & oh E L, #4520 TE Db ABR Uiz L RPABEET SR A

. IR AR R S LR Y

e &2

9!

R& LOREE

e 4 BT fEi FERM

FLBa) | ERERIILE Bli@MNASLEOER | B 18mm HE:i5mm |5 B LAEMD

AAFRENL | RRERSLE @Ak E, EHE | 10mm B 8mm 6 A EREMS 8 APEEET
D3RR ABERE IRALE | BERSRESREERE | 3nm Pk

* DR * ® A AR e *IEIRF N *

A - R AR R E RO
- TR R L G PRI © W REEIT IR RS PR UD E NS (HOBULRIKRARET SV IR Y A
R @ Jedit & ol
A - bl - BEMAN L X CFATONE Y AR DT A QRSB OIS SR R g i
@ wH S )
LR il CHRLARLENETS
CH SR AR it RIS IENTES

remie

R Nt s

- e « fili £z ¥ fualiti
@ SRR

YRR (B

A (s A3 BL)

2 SR A AR

HHE Ak

C T EOEDA C iR O Ero7yis, fiElafEEoRE 16 EELITS

s e (10m ) c oY @ EROT PRI Lo ART, A IR THE LED
RIS v (bR 1) @ @rUAIZAND

R A ERMA IR L @ Browiia—7aml, 8AELESHOPIETRD

- #i ;L ikive i 3 9 20~30 45D b F v ¥ Rl 5

BEXM
TAAIN 5 LA « R FATE - R AR

— 132 —



pLllishOHhiBLIE T RiR

gl EHEEE AESM TIREA GEREK

B L 3 it 5 U

{ FRrRst&) .
EUARECEARR ~Huift 9 ~
s EOEEURORE kAo foElh

2800 THIEHIA DIGE R CrElEEsE LY,
f,;:f):mi -'Iﬁﬂi;ﬁ.* B, kTS Y o
Am TR axlmww

: ﬁ&%hm€Mmm

|

”@
s
§
DB 1 2 j Stk LAt TEh B 1 2

iy

Y

|~
Hiyg v & £ Ui B b g e - RS
AR A LTI - e e R S

V<0 g A f = 2
RHEBBR SRS ! [ weugg |

' ,1' Tad HEE A
e ITEEEAE Y B

|
i
%#:h&%%%fhﬁvi@B@Mﬂ@ﬂ%kao
|
!

AL D

[HEEE. #2)1
<O >
@ WMANFOH R E2Q (m? /B, IO S, #lEevETs

RN OEME TR L L aORETH D
@ Q=3 X VTHEARS, ZREQR m /AN L LTHEL, 1 Abineolilhaniiitd fd s
@ HEEREHOTABE E- 7 LD SR A HEE L, ToRiiedfnd
D @EQOF — F i ET D RN S

]
Ts\\ /7

STE
SENTFAFR OB THRE LA

TiE gAY o

1 G126000m * 810

2 623G016m° 820

3 5034375m .80

4 6187300m* 810

5 B292500m * 830
WESEIR2NCEE-NES T 2AH2H 14 BoihoiE, 22 D IERNII L > TV ERRRY v =4 4 TE T

LSEAEEE B L3RRI ot N e £ <, Wi Ll 2 :hb”}f':&’«‘;{_b,

fE&Ewm, 8]
ZOE S LTRBR LI L o TR SR KIS LA RS M b )
HuFEA AV S B AT, (LondBR=2 Z o I‘__u’ﬁfmh”"' LEHHI SR E, LWoRMYARTETLREML Jdf
3

L, 2ok a i ieilEike s o bio k> URE AW A il L A o LA TE B A
SPOPENRTL I ELBD, —»zw}:au WA Loz Sl 2R S BIFRARIT T E 2w
B IRk

www,miit.go.jpfriver/saboflink03021. htm

— 133 —



YRk 25 4EE SSHAMT 4 —L FTU—7

ﬂmﬁm%mWmmﬂﬂﬁ!ﬁlEEKiﬂEHEEEEMW&MQMMMMH&HMEEHEEWMﬂlﬂ&ﬁ&m?}!ﬁiﬁﬁﬂm!ﬂN!ﬂEﬂﬂmEﬂHNHﬂHﬂﬂﬁ!BmmﬁﬂﬁmﬂmﬂﬂﬂﬂmﬂﬂﬂﬂﬂﬂﬂwﬂNNWEHEE!WH

ENAPNERONEROHENERENDDERERAER AROORHNEBE OSBRI

pRBEHORIRROBRYRREAREEEORARODRNRANER ARNREBERGH

~AmiER ~

+i21.6.19

A0IPSOE vIik

H23.8.4

AOLIOER YIS

g

ACBGOGR YHA

e
[
E‘zmmﬁarzmzﬁmnm5mmammmmmmmmmmmmamummsvmﬁmuﬁumn&mmmammmﬁﬁ&mwﬂwawmwmumaﬂmﬂaumnamfzmmml&lmmﬂmmaummnnmnmgmunwunmmmmmsa

AGIRSHI KA

s T T
HRD o T Y L

e -
Fll VOi— s YT YE DR
HEON— 2 7Ry

EALORE SRk E FITILET 5,

EﬂnﬂEEEEEﬂﬂﬁﬁmmﬁﬁ@mﬁlﬁﬂ&mmmﬂﬁﬂﬂmMﬂﬂﬂH!ﬂﬂﬁ‘.lﬂﬂlEﬂﬁﬁﬂmKﬂEﬂﬂ!ﬂkzﬂF.!NEEFEKEH&!{i’sﬁ!ﬂEEHE&NHHENWNWEEHMEﬂﬂﬂﬂﬂﬂﬂmm%mﬁﬂﬂﬂmﬂmﬂﬂﬂﬂﬂ

MHREBRE NS NERREBER AR NP REARSRARREEREOEREEE

~BARIEDBHIETTEITDNT~

< Hay
BamEL, TORTHANEOL 22 ELE LT 50l
L. SHOEBOELE TS,
< ek
TR L 50m > 50m &) FF AR M2 B L,
OIS 26 WO 10mX 10m O FFEREENT S,
2., MHBEEMOGHBRIIEZERAFR IDARE-THY,
FRAMAL, AU —TIE o » 285+ 5,
3. BEOF—s LI L, Blehd,

Nggﬁ,

AMEE H21, H23, 025 O F & & v, EEoOXIT (x, v) £+5,
< IR Hh D >

CREFE (0716, 30750) o= U LBV TEEMER R NS, i, &
DRIBIZ G F DA EFHRERL TS,

L THINT. Y I h A b ROF v o T L B e g
PR A L N EE LN S,

—Ef L ZOBEMESOHIEL O HEV RIS S Z L RO -~
DfEEELLNS,

CHERE (0710,0730) {10720,10750) [SEBWT I ORBATEL
T,

—HIIL S THEREN S EZINTETCVAH I EHRELLNA,
BT H DA F YA FEBBTH AT FRREL VA e
O (2T A vy A) (D2 T,

CBEOT—F L BEFEOF—FLELRLTAMEZE>
< (0710, 30750) I Y I BV TOEEMEAVIE L R o T A,
- FEER (30735, 30735) (7 H AV SE L 7=,
<INbOBRMLFRTELZ LD

C HHHER E BINE e T,

CRRE LT RBN, BOF e v THRTES, TOETLY,
W AR — AR A E RN D,

~T R DEFEE~

e N FTHRTFOERMS LTS, It REnTFo
AROWWTH AWM S A, MER I s, ST E R E il
WIIZEN T L Eon b L BAHN S,

S 3 I NI - ity T /A i< W el G o Sl £ 1R L R
wFRNCE, WAL DT L e,
IHLTHROWTIIEE AL ED S E S 2R A TR
BB IR TNLOTHS,

~ B ~

AEIy I AR LT, W ORIE T A I L AT E I R 2 5
R ETERE R A LRI L WS e MR TR, B SR
JEIL L HE I RN D B S R AR 18T S i ik Ee
LI & BT AT — L 17V, & SITER 7 — Y IR i &

fFoTv& i,

—

B2 112 i SO 185 <IN v S 30 NN 1 N

ﬂEEﬁEEQEEQQEQEQEESEEQEEEEEEEEEEHEEEEEEE

— 134 —

lmmmmmmmagmnammwxmmmaamumamEmﬂ«mﬁmmzgmummmnmnmmnsmgummwgﬂmﬂﬂ&mﬁm&mwmwmnmmmnnmw!ﬂmnmmm&s!munﬂ&m;xmmmmmmsnunuum'ﬂ



~HRABPEDHUIZKRDY L~

1102 E&ER 1807/ 2219KEERE 2229F#EA 223 0HFdRR

B
OB+ 2 & 1.
» Bl — 125 B BB DR
CTFOBEOPIBLE S IOWBEELTHD

OFFY
BRI Lo TTE TSRS
L RUERAHEA L TR D
I N PR Bk e B R

Rz, KRS 5L

RS R E N

hELE WAWHEK sk DAICHEAREE
—HiF A BEERE R

BRI, BARF v =, KIWEOHRIZ X » T T& I
BEHLTHS, 2R Lo THE LIBEOEILh- Ty A,
IO HTECRTIR LA, BRI CRALNRD,

e et 1= 6 R/ S o O 7 A
NI TH D

ER-o

B F - EHRNERME ORI &
7o, ISR ML OHY <D

LT MR LT

Foo EBEOEKOEE L BALIED 2R BTz,

— 135 —

AR KRB EATE oL EFE Lo AT E




VRV | BB TR E ey TOEEM

& A R ORI s BRC ERE R R #R

SOERES S, ROL RISz,

7 HAR BN HET DI, OB A SR OROG]
ATHBLMITS D ARSI, Lil, 7 HHEELRSE
VOB RRICIRIEL TS I L ithhs, I FE 7‘} i fi:ﬁﬁ*ie
AEIE L, 7 LR GEAAE S, IR T R T ) S
LLfamin, AR TRy w7 BS ) REECR T, iﬁt i ,:-M;».,J: %
R RS L TOS, ARG RN B AL 0 By 2T 5 &
WA LRITLE S, WA ORIEEERETS !&M\;ﬁi
Sk TR [y o W) M\v;“
R ke § A5 S AMET RO,
o A DR R B LD Bl | O R

s ROk S EE ORI S b BREE TR R A LA
i OB TS T8y 27 ISR A R e GERBORAE ,m;aﬂ p
2, Mo WRE TR T EdkR+T 5

P

. KBRS HRILE

_ e oot | BIROHE X OWEOREIL, EOHEL O I RN
2T - AR L TER v T BRBE I NI,
: C L UL, TR e ) BSAE T L RRESTRL X D i T
[ ano S (AL KR, S, ki, 4;@,{‘» Ganop()nz .:: ’“#’)CF%:MEJ‘@ LAvitduit, ff%iﬁ\f'\&i(éLiétn’i(ﬁ%ff‘l’:f)‘iﬁ/‘?ﬁ‘..‘ii’ff:.f}_"..

ARSI FEEEERLAL, ;
BiEkHE - 7. 3 XTI ogk FLE T oy EuER MRCRETSINL, FEAOK T [ r~\'*' g FD HE Ly
; T e, BOF v v T LR KENEET D tﬁ\fﬁﬁm ok S ARk :b?ﬁf_ﬂ!&if'
i U TR SADRME X ARIIIR Y, FEA DR,
L EERROR E AT I RS L 3k £ & SUCIET % %
HATOEFLIRDLIICHELELS
M & R BT R A B O

HAFTORIKRERERE, L ARFREEM LTS
HIARD (ANBLLWEIIIEET S

Hro 7= G CanopOn2 THHFT S
R I T L5

e
CFe R RS :E!.’ﬁ:%dnii-_i}\ LR
HE s s ko S A LT, BFTROEEL

7}

BEmMmH - Eh . :
o RS 1 LT A o B Bl LR K 2RI AUk A7 sh st
THE B b o TRHEEC, BRHUARERER o

C OBHTHREOAS RO L RORES R0, HEOBST

CanopOng kit - - NiAkiIR D EREBETA I LM,
 ERBARN AT LT, ROBRBOMENTES YT b MBLAOH | gl rt:z-rsfmmwm. WEPHEEITAL D L, BARE T
CEERL BZRE A S TS & RIS EER RN L O T EOE I £ LR R R At AEOEREELTICA L SBIL T EL, '

| TED, BOAGIRSE !fé.t%'fo E IR RLE HEM R, e
KpherdibE, DA RS E, BB LLMN, 2O LA KGO0 TARVGT,
BEHhEe RO BRI NE TRTES,

B TR LANT
‘;”i"‘-A”M"—‘M $ oo, AERIRE TR Y AR T,
g EHHAB LT, E]“-’Z’r:i!i T EOTE ARG LD
THLRUERE Tz,

TIH Sizhls

2H T T L Cannpln 2

orgdetedvanoponds

— 136 —



TR 2 643 A3 1 HRIT
BRI A =R S SHZEE=
HERLE
T983—-0824
BRI EHE RS - & —TH1 9 &
TEL: Q28—2581—124%6
FAX 022—2581—1247
E-Mail chief@sensan.myswan.ne.jp
URL http://ssh-sensan.myswan.ne.jp/

http://sensan.myswan.ne.jp/







