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A Meaning of "Cohn"
—Between In Our Timeand The Sun Also Rises

Tatsuru IwAsAKI

Hemingway's The Sun Also Ris€d 111100 begins with a detailed description of Robert Cohn who is not
a main hero in this novel. This is an exception, because his other novels begin with a description of a
main hero. Therefore Hemingway must give a special role to Cohn. What kind of role is given to Cohn?

Willa Cather says "The world broke in two in[111] or thereabouts”. And she seems to classify persons
into two groups: the forward -goers and the backward-goers. The former belongs to the world after
[ITT] or thereabouts, the latter belongs to the world before [(ITT1 or thereabouts. Cohn seems to be a
backward-goer, then what does Hemingway intend by beginning with Cohn in The Sun Also Ris@s

O Keywords : forward-goers, backward-goers[
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Robert Cohn was once middleweight box-
ing champion of Princeton. Do not think that
I am very much impressed by that as a box-
ing title, but it meant a lot to Cohn. He cared
nothing for boxing, in fact he disliked it, but
he learned it painfully and thoroughly to
counteract the feeling of inferiority and shy-
ness he had felt on being treated as Jew at
Princeton.™
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In my younger and more vulnerable years
my father gave me some advice that I've
been turning over in my mind ever since
‘Whenever you feel like criticizing anyone,’
he told me, 'just remember that all the peo-
ple in this world haven't had the advantages
that you've had'.

He didn't say any more, but we've always
been unusually communicative in a reserved
way, and | understood that he meant a great
more than that.”

gboooobobooboobooooon
gboooobobooboboobobo
goboooobopooobobooobobon
gbooooobobooboboobobon
ooooooboooobuoooobonbo
oooooobobooobobooobonbo
ooooboooooon

oboooobobooobooboooooon
gbooooboboobobooobobo
gboooobobooobobooobobo
gbobooobobooooon

obooooobobooboboobobon
g"roogobobopoooboooobono
ooooboooobbbobbbooo
OGatsbyOUODOOOODOMmMmODODODOOO
ooon

gobobooobobooboboobobon
gbobooooboboooboboobobo
gbobooooobobooboboobobo
goooboooomoooooobboooooo
OMJakeBarnesO OO OOOOOOODOOODO
gboboooboboooobuoooobobo
gbobooobobooooboooobobo
gbobooobooboooobobooobobo
gbobooobooboooobobooobobo
bobooobooboboooboboobobo
gbobooooboboooboboobobo
gbobooooobobooboboobobo
goobogno

ooobooobobooobobobooobonboo
gbobooobooboooobobooobobo
gbobooobooboooobobooobobo
gboboooboobobooobobooobobo
gbobooooobooooboboobobo
gbobooooboboooboboobobo
gbobooooobobooboboobobo
gbobooooobobooboboobobo



gbmooooooobo—-o0ooooooooboo0obbooboobo— O

gboboooboboooobooobobobon

ggboboooobobobooobbooobooog

gogbobooobobooobboooooboboon

oboboooboboobobobooobonoo
bobooobobooobooboboobonbo
gboboobobooboobgoboobonbo
gboboooobobooboobgoboobonbo
oboboobooboooobgoboobonbo
uboboobobooooobgboobono
ubobooobooboooobgobooobonbo
ooobooobobooobobgobooobonbo

gogbobooobobooobboooooboboon

000000 oDooooooooooooooo
000000 O0Do0ooooooDoooooo
oo0ooooooooog

000000 0D0D000oOooooooooon
00000000000 00000000000
0000000DO000O00O00D0O00000O0
oo0oo0oooooooooooooooooo
oo0oo0ooooDoooooooooooooo
O O "...was married by the first girl who was
nicetohimMOO0O00O0ODOOOOODODOOODO
000000 0Do00ooooooDooooono
00000000000 OoooooDooooono
0000000000 DO00D0oDooooon
000 OO0 "domestic unhappiness with a rich
wife'lD 0000000000000 000O00

gogbobooooobobooobbooooboboon

oo0oo0oooDooooooooooooooo
000000 ooDoooooooooooooo
000000 O0Doo0ooooooDooooono
Oo00oo0ooooDoDOoDoODDoODDODOO0ODODO
0000000000000 00000000
O "her departure was a very healthful shock"O
00

000000 0DOO000OO0bOoooOooooon

goooboobooobooomuoooooboon

Oo0oo0ooooDoooooooooooooo
000000 oDoo0ooooooooooooo
000000000 0ooooooDoooooo
000000000000 0oo0o0oDOooooonn
0000000 ooooooOoooDoDoon
000 OO "he liked the authority of editing”
000D0000DO0000000DO00D000O0

dododoodoooooobdgooobooog
dodoooododooooboooooboooa
0o00@oooooooooon

00do0o0dbOoDoOobOoooobooon
oodoobooooooooooooooooa
oo ooooouoooooa
000000 D0OO00D0O00DDdAdO"he talked
several times of how a man could always make a
living at bridge if he were ever forced to"[1] O O
dododoodoooooobdgoooboooa
dodo0d00dMoooobooooboodm
0doodoooodoooooboooobooog
0do0o0ooooOooooooboooobooog
oodoobooooooooooooooooa
gooooogo

He had been reading W. H. Hudson. That
sounds like an innocent occupation, but Cohn
had read and reread"The Purple Land"O'The
Purple Land" is a very sinister book if read
too late in life] ...For a man to take it at
thirty-four as a guide-book to what life holds
is about as safe as it would be for a man of
the same age to enter Wall Street direct
from a French Convent, equipped with a
complete set of the more practical Alger
books 00 O
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The world broke in two inIITJ or there-
abouts, and the persons and prejudices re-
called in these sketches slid back into yester-
day's seven thousand years. Thomas Mann,
to be sure, belongs immensely to the forward
-goers, and they are concerned only with his
forwardness. But he also goes back a long
way, and his backwardness is more gratify-
ing to the backward. It is for the backward,
and by one of their number, that these
sketches were written,™"
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"Aren't you going back to work, dear?"
asked the doctor's wife from the room where
she was lying with the blinds drawn.

"No!"

"Was anything the matter?"

"l had a row with Dick Boulton."

"Oh," said his wife'l hope you didn't lose
your temper, Henry."

"No," said the doctor.

"Remember, that he who ruleth his spirit is
greater than he that taketh a city," said his
wifed110
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Nick trailed his hand in the water. It felt
warm in the sharp chill of the morning. In
the early morning on the lake sitting in the
stern of the boat with his father rowing, he
felt quite sure that he would never die1[T10]
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That was true. His original plan had been
to go down home and get a job. Then he had
planned to stay in Charlevoix all winter so he
could be near Marge. Now he did not know
what he was going to doO[T100
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boys like Charley Simmons are on their way
to being really a credit to the community.
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"God has some work for everyone to do."
his mother said[XThere can be no idle hands
in His Kingdom.""I'm not in His Kingdom,"
Krebs said(TWe are all of us in His Kingdom."
Krebs felt embarrassed and resentful as al-
waysU 110
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Elliot had taken to drinking white wine and
lived apart in his own room. He wrote a
great deal of poetry during the night and in
the morning looked very exhausted. Mrs. El-
liot and the girl friend now slept together in
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The road climbed steadily. It was hard work
walking up-hill. His muscles ached and the
day was hot, but Nick felt happy. He felt he
had everything behind, the need for thinking
behind, the need to write, other needs. It was
all back of himO IO
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He had wet his hand before he touched the
trout, so he would not disturb the delicate
mucus that covered him. If a trout was
touched with a dry hand, a white fungus at-
tached the unprotected spot. Years before
when he had fished crowded streams, with
fly fishermen ahead of him and behind him,
Nick had again and again come on dead
trout, furry with white fungus, drifted
against a rock, or floating belly up in some
pool. Nick did not like to fish with other men
on the river. Unless they were of your party,
they spoiled it0 pp.(O-+11TI0
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An Attempt at the Grouping Studies of Technology Related Accidents Historically

—With the Prospects for Education of Engineering Ethics—

Yutaka KAWAMURA

It have been used many case samples of technology related accidents at the place of the Education of

engineering Ethics. But there are no full considerations about these samples. For example, there are

two typical arguments about the causality of technology related accidents. One is the argument about

the accidents resulted from the organization character, the other is the arguments about the accidents

resulted from the technical system complexity. In this paper, I compared with these arguments and

pointed out the purpose of the historical grouping studies of technology related accidents.

(Keywords : Education of engineering ethics, History of technology related accidents)
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The State and Problem of Business Ethics in Japan
—With the Prospects for Education of Engineering Ethics—

Keiichi Asano

Japan is taking an increasing interest in business ethics in response to the high frequency of accidents,
scandals and illegal acts. At the same time, engineering education is actively introducing 'Engineering
Ethics'. However an ethical work environment is necessary to put engineering ethics into practice. Busi-
ness ethics and engineering ethics are complementary. Recently, business ethics is growing into a firm
area of study. On the other hand, many Japanese companies and business people misunderstand busi-
ness ethics. This article will reconsider the process of business ethics in the United States by integrating
the results of economic and business history, introducing some relative aspects of business ethics.

(Keywords : Business Ethics, Education of Engineering Ethics.)
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Hilbert Space and its Application

Minoru Haipa

This report is a part of a lecture note prepared for students in a graduate course of our college. This
lecture is proposed to introduce functional analysis. At first, we study fundamental theory of Hilbert
space. Then, we apply it to solve a Dirichlet problem by using calculus of variations. We use [4] and [5] as
textbooks. Refer to [6] for more advanced content.

(Keywords : Hilbert space, Calculus of variations)
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Theoretical examination of response potential
on electrodes by current interruption.

Masamitsu Yuca

In this paper, dependence of electrolyte temperature and current density on anodic oxidation growth
process was calculated by galvanostatic electrolysis. In this case, transient phenomena of electrode volt-
age of the cell was analyzed by interrupting current for a short time to examine the growth process,
from this analysis, the kinetic parameter of the anodic oxidation is calculated.

Current interruption was used to measure silicon dioxide layer capacitance and Si activation energy
of anodic oxidation. The most suitable equivalent circuit model for the anodized cell was also used for
the analysis. When the current between the Si wafer anode and Pt cathode was interrupted for 5 ms
on galvanostatic electrolysis, it supposed that the transient phenomena of voltage waveforms, from
which short-term anodic oxidation, were observed by a oscilloscope.

It could get that activation energy for anodic oxidation changed at 45~50TC as a calculation result. As
the peculiarity of activation energy for Si at 45C becomes clear in the actual experiment. The cause
that an abnormal behavior happens is thought to be in the universality of the electrodes response. On
the other side, a current interruption measurement for amorphous silicon showed that the activation en-
ergy was constant from room temperature to 70°C.The abnormal behavior in the anodic oxidation at
45C may be influenced by the crystallinity of electrodes.

(Keywords ; anodic oxidized films, current interruption, voltage decay waveform)
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Development of Collecting Homework System with Website

Toshifumi Kosaka, Sadanobu YOSHIMOTO,
Makoto NisHIMURA, Katsushi MATSUBAYASHI

Tt is strongly recommended for students in computer science course to write lots of computer pro-

grams to master programming languages. In addition, it is considered that practice is one of good
methods to study engineering. It is hard, however, for both students and teachers to write reports of
programming and to collect their reports. For teachers who are very busy the collecting reports system
with web-site has been developed. In the system, the students are asked to upload their reports to their
own websites, and the teacher has to make just a link list webpage in his own website. The system

makes teacher's work lighter.

In this report, the details of the system are introduced and how it works is mentioned.

(Keywords : Website, Collecting Homework System)
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On the Efficiency of Two Signal Design Methods
for the CDMA System Using Complete Complementary Codes

Tetsuya Kojima, Akiko Fujiwara, Kenji YANo and Masahiro AoNo

Some signal design methods for the approximately synchronized CDMA systems based on complete
complementary codes have been proposed. The designed signals cause no co-channel interference nor
detection of sidelobe within a single cell. There are however, some interferences from the transmitters
in other cells when different complete complementary codes are assigned to different cells. In this paper,
we consider two of those signal design methods using complete complementary codes. The efficiency of
the communication systems using these two methods under the multi-cell scenario are analyzed and
compared through some numerical simulations. ’

(Keywords : CDMA, complete complementary code, inter-cell interference)
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DIERIRFEICRE T 2 HH5% [6] <, BB T O
EREHNE A S EBRUIE [7) R8BIk
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SEMERIERVWZEBEARNTE, won
DESFRFENMERINTED, WIhe ETR
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NG, HEROBEAFIRDZ T LIETETH
3h, FEXOBROBNDEEREECEZ2 55
BICOWVWTIE, TRICRETE TV,

KT ZDRICEEL, 2 DOREEREHE
DWW, BIVHTHBORMZIC L2 8ERED
BV, BRI NS OMZEaNE Y FEED
RICEZ BZEBICOVTHAN, HEETRS.

DUF, 82 8T, #ErERe LT, fHBIRY
B, BXURSHHERYZERTS. £z, % 3
fiTid, TEEHERIIZAVW: CDMA E545K
FEe, MEVATLORECONTELDS. B
4 BBV, SEfTA - HEIERBROGIEL
RIZODWTE LB LET, SEMRELE 2 DDE
SEREOREICOVTERL, § 5 HiTHERE
HRARB .

2 1EEIRAEL L e BERT

2.1 FEREXRYIDOEREEEL

WE, BEHD N OFREERBERT A =
{ag,a1,---,an_1}, B = {bg,b1,---,by_1} &
Z%. TOLE, ThbH 2 DORFIOFEEFRER
1 (cross-correlation function) &, FEEDRRE>
T Ek>0xL,

N—-1-k
Z atbi ik,
t=0

if 0<k<N-—1,
0, if k>N

N—-1

Z ahi_z,

AxB(—k)={ t=* (2)
if 0<k<N-1,

0,if k>N

7

TEZEIND. TTC, Bk, BODEERRER
I K1z, B=AODEE, HEREH AxAZAC
FHREREEL (auto-correlation function) & EEXE,
HHBERIEL A« B 1, &% B OBET 1)V X
(matched filter) I<RF] A & A UT-FRORFMHHE
HBICBRHARINEEZZZ LB TES. EE,
F5 A DEET A NWVRICRI ARANITEE, O
VI MEBWT, T4 VEHEADERE— 7N
Bons.

2.2 “EHEERTIR

TR, RE [2 KL EBRS N -REEH
FHRICOVTCHEAT 5. ZEHHRIIRE, #
WE 1 OBRREERBERIICOVTEREEINS
LEDTHZD, KEIFRTIE 2 HOBE, Thbb
{-1,+1} O 2 HOBRERFZ V255 DH
BEZ L0, UFTR 2HERIZSHIIBNT
FEEED B .

n DR {Ag, A1, - -, An—1} DB CAEBIREEL
DFFIM, 0 T FUNDTRTDEFRS T M
BWT0ObhzeE, 9hbb, FEDEA0IC
L,

}:&*&wpm (3)

THpLE, <D n HORYIZEHMERIIFR
(auto-complementary code) TH2 L\ 5. £z,
n HORIIDOHE A = {Ao, A1, A1}, B =
{By,B1, By 1} IOV, k=0EZBUEER
DR T - EicB T

n—1
> AixBi(k) =0 (4)

1=0
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WO DEE, O 2 DDRFIOM A, B &
FEMEMAERYIFR (cross-complementary code) %
59, v, ETHI, nlORYINMSEZHED
HHRIIRD n B, D5 BEED 2 #H A
HIEMRIRZETLE, 2O n HOHCOHEHR
FIRDEEINIE n OTZ2HRIIFR (complete
complementary code) THB &I,
Bz, 2 MHRY] Ao, A1, By, By B

Ag=(~+~=), Ar=(-——+), 5)
By=(+—--=), Bi=(++-+)
DEIEZBNTWVWABET S, TTT, +,- &
FNFN 41, -1 BELTVS. R¥[ Ay, AL D

H CAHBEREIE DRI

AO*Z(:jLAl*Z—I—:(0707078707070) (6)
L&Y, FRICRY] By, By OHECHBIRIEOMIE
B+ By + By + B = (0,0,0,8,0,0,0)  (7)

YiB. Lo, BHIO {Ao, Ai}, {Bo, Bi}
BNt AOHERIRTH 2. —7, FI Ao
& R By OM BB &R A, & R B
D EAHBIR B ORI

Ao+ B+ Ay x B = (0,0,0,0,0,0,0), (8)
BO*A_O+B1*A_1:(0707070707070) (9)
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{By, B1} GHHEMEHRYIFRZRT. LEA-T, 2
FHORIOH {{Ag, A1}, {By,B1}} i 2 o
TRERMEMRIIRZ KT,

TRT=VTRI VS L, RO nicD
W, BRVIDEEH 2" OHERIIZREZWY
CHETHERT B ENTEETH S [2.

3 ARV EEFRAL
et CDMA X5 L
VWE, I m OFEHEmRYIR

0 0 0
C(() )7 C§ )7 Y Cy(n)—l 3
1 1 1
v, oL qgl,(m)

{crocen, et

EEZB. TTT, FH OV OERAF (i) 35
PRI FRZET HOHERIIROESZ, T
BAF j 3, FECHERYRZATEALDRS
DEBEZRLTVS.

RERL TIE, TRAHRTIZAVZ 2 DDES
ERFEEROES DT, ThbozhR 1, AR 2
EMETY, DURICE OFFZIANS. £z, K%
T, )5 CDMA Y A5 LIBT3 o EE
IR ZEA LB EICOVTRET 3
1, UTTRZFNEZSBECBV(EREEDS
ckld3. Thbb, UTOEMCEITE X
B0l 3BERZ, [ZER IEHMFZERT 5.

3.1 E8%kA1
REEFHKE
SERMRRY 2 VW CDMA ¥ A7 LTI,
IART v ZIVIC BT B IIVTF IS AR R HEET 5
oLy MEBE, BRIEEBOERLE
FRHCAET 5.

AR 1 TR, Ay MEER
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+-e+ (C’(’S)_l)(m—nf]
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L eERTERLEALY. &, {0,

-~CW)}M,O%E®§EWW%W%T%&

3.1.1
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~m—1
()r BRE 7 ORMHEEZEKL TV 3.
mi,%@%ﬁ%ﬁL@?;a(ﬁﬂéﬁ-n,
d),) EREZEOLTE. TOLE, ATy b
(EENTIEA U T B CAERRTIR L [ U2 ethEs
FIRIcE ENBRI0ESHERIR, Thbb5,

{e,cf, ., e} erErERTIRE
T &5 a0 {cfh, o, ., o)} s
HESERICHAT 2. BEEEADESE,

a LX_:I dl(l)

1=0

X ((CSI)L 4ot (Cﬁll) (m1)7'+i> (12)

DX, —FBOEBAREERTR>TERT 5.
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1 EOYIVERZE Y 2H1-0 1 AOEEMER
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BEETESITENTES. COBEE, &21—Y
AOEREEAES LR (12) LERRICU TER
5.

EEEE, FOXSCUTERLI/ MOy bk
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L, FARRCEETZ. o DESRE—DOIL
FISAF ¥ ZNVEBLT, ZEHMNCEEINS
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3.1.2 TILFNRADHEELESDEDR

WE, (po,p1, - ,pr—1) BXIVFISNAF ¥ 1)V
DR 2R TEFEERIITH B LT3,
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&, k 24 LAT Y R RFEBATERRL FRIER
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Blo, ZEMTE, EEF—F (¢, o,
df),) EEACEL BT B T EHTRETH S,
MOTF—2F v 3 ) MA—FDEF) IKDWVT
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k9%, —ffic, FEOEAE, HBHREZEMCBY
T, EREHLAMOEEE » © 2 TICKEFILT
BETD. UL, sk e, BEYHISVEE
ZEE, HEED 4 FICKEFITZETAR, Vv

Ry 7 EOFERERL T, 10€/10,-4
HBILTRET 2 E7VEEZZC 55 [9).
T T, &XIEHAT N(0, o2) IChE S HERER T
bH3%.

Xk [7] T, TODX S ERIVETHBOEEIC
DWW, HRER R S RN AT EA S N
TWVW3H, TBiEEHIOBEEN K FREERL
FGEE T, EEOBEREOENTAZ LT kb
NTVAEN.

4 HEM>Za1L—v3rve&U
EZ8

AEITIE, SIVFEIVEETRTD CDMA A
T LOESHRE AN UTHET R 1 &
AR 2 B LUEBEOBEREICONT, E
B Ial—Ta iEBLCHERTAS. BAKR
Wi&, CVETHLRMEZESRE LT, A
ARZAVEHEEOY v RO R (BER) ZFN5.

ERE, UTOXIBEBEDOFTTITES.

o (I# 8, RE 64 OFBMMRIIZHEAL, 1
HOHCHMRIIRZ M0y MEEE LT,
ROOD 7 ZBRIEEAE LTHVS.

o FEMT—HXDEITX L =289 [bit] T, KL
T {1, 41} ERERTHETE L1
SYRLCERT S,

o K 21CB 3 RRFIOREERE 8 &L,
HerFy7 OV TV pETROTRE 1
[chip] £9° 5.

o THREE, /STy MESRBREEES
B2 BRYIBIOMEEE 128 [chip] £ T 3.

o INFIINAFHEOEIIZ 15 XA LAY k
9%,

o HANDERIE 1 [km] &L, B
DM 1 BOHELT S,



NIE, BRI, K, YRR HV2 CDMA Y AT LIBT3 OB 5 EREO L

1 ' , ‘
Method 1 ——
01y TR Method 2 -+
o b T
a AAAAA
001}
5
o 0.001 }
=
0.0001 +
1e-005

0 2 4 6 8 10 12 14
Signal to Noise Ratio [dB]

X 1 ) VETBEORED EEERC K ELHI L TR
HI 35808y FROER,

o YIVAICETFZ2—T ONBIE—ROTmIcHt
W, SURLICEZ3.

o FGEEITI 0 DT AMELT 5.

o HEITHER, (14) OFENEDHEIIEE —1,
EOEESXES +1 IR LT, %2
F—REHESL Ty FEROREPEHETS.

K1, 2l Ial—yavERERT. K1
&, D2 —YOEEOMRIEAFEERC K LG,
ThbBESENNERO 2 RICKHEHIL CHE
FBEIRELESHEOE Y FEROKRTH S, —7,
K 2 Xz Oa—FOEFEENEERED 2 FlK
tefl, 3 b BESEIDERED 4 FIKHHIL
TRETREWRELIBEDE Y FFROVETHS.
TS ITRDEEE, SUVRNCT—RERELT
1750 1287 10000 EHIZICEREDIEL TELN
7= BER OFEHTH %.

2 DO KD, VT EBEORENESHC K
EEBIL TS 2554 & BHEED 2 BICKILFIL T
BETZHEE TR, 2 BTRETZHEOHN
WEMEDNROC LD, E, RIED A
D2 FKHHFILTRET 2HETIE, AL &
HR 2 DBEFRICKERENHZEHEDS
n%. FIZE S/N A 12 [dB] DEEIC 1 [Mbit]
DF—REEELRETE L, AR 2 OBEICE
U5 Ey FROEDTHE [bit] ICEE XV OICH
L, A2 1 OEFAE 400 [bit] BEE OEOEE
CBTEMNRTENS. i, AR 1ICBWT
i, ETAEREMRCE, 1 ¥y PEDEOMNL
BEDE w ~ DETTHERIERE L 0T VW EickER

1 ' " '
- Method 1 ———
01l TR Method 2 -
[¢]
= 0.01}
o
S 0001}
w
= 0.0001 |
1e-005 |
1e-006 s . . . .
0 2 4 6 8 10 12 14

Signal to Noise Ratio [dB}]

X 2: EVEITBRORESERED 2 RicKELF
LTRETZ2HEOE Y MDD R,

LTW3EEZLNS. —F, A2 T& DFT
TRV TERZITR I D, TOXH7%ED
DEFBIEC DI VWEFEINS.

F1r, BORIEUTOWERWD, EBRICZ, wILETF
BIROIRIENEERED 4 RICKIHIL THRET 25
EOERLITZ -7, TOBRARE, E85F/EHE
o 16 BCREHIL TRET S LIckD, HE
YIVOEHFICER LU L XICE THBIRETIIE
HTEZFIENELL BOoTWVWBREEZLNS. &
AN, BREK 2ICRLEBDEIZEAERT
HRICEBRT b ok, LiED-ST, 2M
BEY, vIVETBIRORSZERTEZIZEN
XL, EEOHZEL LTRSS TN TH
BLEZBZENTES,

X 1 OFEE, CILVHTBEOFZENKEH
TWBEEZLNDN, BHZLIDHEEOR
EBRHEDICKEVED, AN 1, 2 OBERE
DEENDEFOREN A2 EEZ NS,

5 HLIU

ZMERGIE AW 2 DDOESRARICD
W, RVFRARE OB 28 EREOHE
WCDWT RG22 1T o /.

ZDFER, BMZORBENIHNTH 25581
&, AR 1 DFEELD AR 2 DBEEDHDEN
fOBERNEET A ENHEOMNC A E Ty,
YIVTBORBENRKENEEICIE, TEORE
WICRERBVWEED SN T,

2T, MARDERUSSEEICDOWTHET LT
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H%. WAL S, 89 [bit) DT —X% 7 F ¥R
THEET 20T, —EIC 623 [bit] DF—XZREE
TES. — 7/, FRIMERALEREOTT, AR
B BEEDOEEE (64+128) x8 = 1536 [chip]
THY, AR 2 Tid (64x8+2+128) x 8= 5136
[chip] TH%. V&, 16 QAM THBELHETTK
v, FuTL—1NE 26 [MHz) £ T3k, /AR 1
DIEREROEE LR 42.2 [Mbps] TH B DITH L,
A 2 3H 126 Mbps| lck EE->TLES. L
1o T, B\ BER FHENELRE N BHBICE,
A2 BELTVEY, HEEEEERECE>T
LES 7, BELEEZITAIBEICEARN 1
DHENFELTVBEEVZS.
SEIOBEZR TiZ, HEELVHNOELEDT
A LEICRELTEY, EBROVVTHBORE
ZEZBDICIRERDDATHTH S, FERRICIE
R [6] THEENTWVB & 5 B AE TSR
SR @R OB IVICEI D YT, T HICHEN
BEEDOT CREREZHEATZHRENDS. &
fe, AR 2ICBIZESDOEEZEISICEITS
FHECOWTERE L, EEEEr 7S SE
UL TNz BER REZRT &5 %(ES
REAHEICDWTERTZCLLBEETH .
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T3 AR R B R Fe A & L C o kel HEE o] ge
R RC, RERET, FEEE
Feasibility of terrestrial snails to evaluate impact of heavy metals on soil ecosystem

Ryo Snojr, Koichi Asano, Fusao HIRATA

A material flow model on terrestrial ecosystem that responds to change in the environment was de-
veloped. We focused on terrestrial organisms seriously affected by rain or soil, including snails and
earthworms that are the typical organisms in ecosystem around soil environment. We examined pH,
TOC (total organic carbon concentration) and concentration of heavy metals (Pb, Cu, Zn) in rain water
continuously sampled at Tokyo National College of Technology. The pH of the rain was almost higher
than 3.73 that cannot directly cause serious damage to both organisms. Also, leaching tests were per-
formed at pH=3.11~5.90 for some soil samples where some snails are existing. Heavy metals in the soil
samples could be leached especially in low pH, and the concentration of the heavy metals were enough
high to cause lethal effect on earthworms. It was suggested that rains having low pH cause heavy metal
leaching from soil to water and cause serious damage to organisms in ecosystems. In additions amount
of the heavy metal up taken to snail and earthworms was also examined when heavy metals were ex-
posed to the two kinds of organisms. The effect on the survival of snail in heavy metal exposure could
be observed when the amount of the heavy metal up- taken to snail was significantly large.

(Keywords : acid rain, earthwarms, heavy metals, soil ecosystem, terrestrial snails)
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(A AEBRIIBYEHOBBR LR LT
WBTD, TOEBOEAVWETEERNICHE
i3 DIREAYOMHSINERND. BEEA
BRI T2 ERBREETMOHIT,
OECD »E¥EM 72 A RE R BT HIEIE &
LTEDTWD I I XLl 3, gL

ERERATHEDICIIEELEYOEHE
RERHEVICLRREL TS, EEMR
T—EEHBEERLBLIOIL, RE T
PREARER L LTRENTHY, 2EEH
WIES FETH2BEERER EOF LN
A OBEARLEIL > TN5.

—77, Ea DREHEROT TBREROE
BICIRE Lcme, THEARRREEL N
LR RPITTBICART HHEYD
ZRWTEY, ARBREEL EENICEHE
L7oBlE S A ERn. BEO R 5T,
BRI IC B W TR IZICBRA 72 B R
HENHRBEER OB L L THES
NTWaH L, BXRERCBW T ITEHEE
R - EERBIZLBERRRNDE R
BERICEVBE L, BENOBEREIIH
CHMOERICH D v, T, ERst
DVFTHRIZBWTHRETEZA A O
—Bh & LT, BRI E 23BN
ARAREERIMT D2 FIEORERIIET
BRODLNTWDEWVWSTHIBE TR
v,

AR TIE, ERRZETMY —ND—
D& LTERERBZEINL, Z0EELAY
ELTORABEHEZREFT S & T, 18I
WTHBBETEAA L ND—BETBHIE
B E L, HEIEHFITAZER LT LR
HIFD 7R BRIE RN DR ARIAA 6, BB FE -
B OB % R B RO AT )IZ g
L, AEMICKHT DINEMELFMm L.
HERISEDOREESHRME, FHMORKE
EXIRFEL, ARREETMOBIEAY L

LCORREMEZRREEL 7.

2. KBFE
2-1. EEHRE (74— FKT—7)

TTICINE TOMEICLY 9, NETF
1N HOE B A IS B A ERYERT O BERTIR
MBH LN E 72> TEY, EHIEEKEDH
BT R BN OBRRAR D bhi
e, BRE TEARIUBEEZ ML
T, BRMEORBERTIRI I N HB OB
TR L7z, FIHERNE SRR KR LT
RITE DERMENERIERE 9% AV CEtE
Mzt L, B35BT pH ZHE L. B
U 7cBRMERN & RN A FTICHE L 7.
Mz T, BEEREDCBWCOMEERE
R AADAERRREZR/E L. mE
BEEOEENNINWEEZ HRD LT
HFARICIRE L, FUHROBERO pH &
GRNTeA, DAEBE & OBRIZOWTHREE L
7.

2-2. BEREFEL LOEERER

ARERETMO T D OREAY L LT
I, BEWICEZRNAETHDL I EDPME
AR ET2 D, EARENTIZFE U R84k
RIBEOEEAME LTHOLRTWAYY
12T OEEFEICHE P, [HIE 3 E (ASTEC
Personal incubator, ASPEC, Tokyo, Japan)
T 25CHO—EIZMRE, 8001ux DBk REA
T, FHEE L CERE S g,

6 77 L — MIOECD T A MHTA KT A
208NTHEVY, TEERBIE/AL 2 T 5 BRI
FRLUTc, FRITITIREEZE 1.5%EBZ
7RV IEE(10% Y — b, 20%EMEEEE L, T0%
) ERW., B AEE Yy — LD &
1 ETHRIREX 108, 75 7%28D 6
EXDE 60 ¥ 7 &z, 48 Bl
DOBFEERERE LTz, EFHOHWIIL, 247
AT BREMEB OB B L 288, w13



R, B, FH DRERRZEFMEEL L ToBREREO TN

AT OREA~DIRE L, HERERICK
LEG, BRTIToT.

2-3. AL=FHT

2-3-1. BERALZESAT

MR REERIC L > THER LU ZBRME
0.2umdDRALT 57 4 vF— (Advantic
DISMIC—25cs, TOYO Co., Tokyo, Japan) T
Al L7z, /o BHI DWW T pH, —#%
KEHEEREE LTERCEE LRARKRAE
(TOC analyzer 5000A, Shimadzu, Kyoto,
Japan) #HIE L7, AT, ELBE%Y
ICP (Inductively Coupled Plasma emission
spectrometry; Seiko Instruments inc sps
7800) 1= Ko CHEIE L 7=.

2-3-2. HBLFEOHT

TEOSHTICEE L TiE, BRETERE 46
TR O L DEHERET o7z, SRR
RIEL 10 & 72D X OISR ZMNA, 6 B
L 5 Iz, IRIT 3000rpm T 20 43 = O
SHEL, AR 0.20umAT T T 4 NE
—ZHWTREL, {LFEafricdi L.
2-3-3. LENESBEHFEST

DARTAA, YRIIAT IR B TN YARIAA A E
BRETDEVERTLEBEZ ST LI M.
MK TYE, 1g 2@V 120°C T 2 FRff#
B, e THTRE, 3M R 10ml TH
i, B¥BL, 25ml ICEE, 020um A T
TrT4NE—TABL, $h, W, ME
ICP AR DT E CE BT & 1T
27z,

JAITRARA, I I ROMBEEKEDH O RO
ZOWT, EEPIFET SIEBHEELE
BOWL, REGEMEOEHEZAIEL
Te. TNTHMAKTHRER, EEZHY,
TAITAIAZ DN TIIIM AR, 3¢ & EHRARIC
B, VI IEEOE E 120°CT 2 B
B, e THhTE, 3M HEE 10ml THE

fiZ, B L, 2bmlIZEE, AT T 7 4

NE—(0.20 p m)THIBER, $7, R, HE
EESHT LT,
3. FER

3-1. BHROEEZEHREEE

HEBEHEZ L PREEEREDICE
WTERE L 2R & OfBER O pH %t
B 5E, PHERO pH REEIZEL,
&IEpH 3 3.73, ¥y pH 13 4.23 & 7 o 7.
FHRERIC RS U CHRRE O BN EHE @
Th5 pH 4.8 LY L HEIZENZ LA H
bk ipolo. £BWO pH 124663 L7z
v, RN THRIVEENIE SR BRI
TIXRWEHBTE 5.

F 7z, TARIRARAROVRIIAN BAERT B ET
TEOMEELZTMLAEER, 5 a0+
BOKAK pH 28 4.94, 3 pH 2 541 TH
o7z, 5 HATORNOBMEE L TEOR
HEEORICIIMHEEIIRD bN2hofefe®d,
THEOBMUENERERTH D L IIWETE
R, RRBEANEATERE LTART
L7 IVEBRTNVARICELSBETHS &
EBZBIEIVRYETHAD 9.

—J, HEREMTH D9A0794v( & yvin
WX D ERIREEER O, pH4.23 1281
DUAITIAA VeI DEFRIIEFNFH
100% & 67% & 2otz UEDZ &by
IR T 2B HEICZIT 5
FIEBMEDNFRRE S 723, AN vITk LT
IR O EEIREIC L5 BB EIER
DoV ERETENnZ. =770, RERIV
YIhE RS & T BUATAA I ER O TRME T
pH4.23 Tix&<{ BRI oTz.

3-2. TENLOESREN L EER

— BRI TEN L OESBELIX, BHE
ROBMEEIIREEET I LRALN
TW5. pH4.23 OB 2 (mm/hour) DK
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AR THRBEEFIAREHREE (8 36(1) 5)

MET 12 FEER L2HE0 TEN LD
FEESBEOBHERE Lz, MARD
pH4.23 [ZFRM U= AEKEZ AW KA R
10 DIEHRBREITo72. FEEBOBHE
BFR1IORT.

=1 TEMSOEEREBRHE (mg/ke) £92
B9V EVIIEZR DBFEE (B) ~DHE

pH=423  pH=6.80

BHE 9.75 3.36

g AIeAA ND ND
PAREV S 73 0.9
WHE 0.48 0.34

ks BV UAZE L] ND ND
ARV ND ND
wH= 0.75 0.63

R yRhURA~A ND ND
ARV ND ND

(ND: Not Detected)

pH4.23 OO, BHER, SHOEHEX
pH6. 80 DHKDFZEDOEHE L LB L CH
BN U7, BEICEEBRIC KT A RETE
And 50, BEENZB2 5BEEOR
MBRHNICEST25e, TENOORE
ESBOBHENENT 2 Z EBBEEh
D.
TEPLBEHLEESREE X MK
(pH=6. 80) 10nL FUT AR S W, HREE L72UAN
TAAE YR DAEFRER1ICE LD D.
#£1 X0, $hovIICH T AEENEE
BRI SR, JATefeisst L Tidng®
NOERGEXZEBRENTOBEHETHS
CHBT SR, VeI L THESRE
SAOWHEIIBEEAN BB LRI 20 e
25, LEORFHICE Y, BEROIAMIR
KT D EEEECRLESRICLSF
EHERA L EEEEEIIRD NN

EBHLPERoT.

3-3. E&BRERE L BRHEOHEE

ELBIITRHBOBRED > HIENICER
L, BERREENRERTIREERS S
2%, ERROERELFIMLE. K1z
SIRRIBE O EHIZH D TR 9472 HTNT
VIR OBRER LUREREOELER

100 10

{8

| 6

{4

2

0

313 625 125 25 50 100

MBRBRE (mg/L)
—B— ANV YAFEE

—— UIIAHFE R
O JRRTAMBERRE
O URBRANEREE
X1 SRIREEEDO LFITESIANTUUE D
CITRIEN DBRES S UREREDOEL

R LIRS, BERHICBWT, W
VAT LTI, BERE OB,
W& & BN L. —F, A4
A LTI, BEERIXIFEA ML
oTe s, RINEIZY I ICIEHT % S
Elieolizw, LVEBRENOERHO
BRERIZ LY, vrIARITx LT BFER 72
EEZREITHEEITETER2NWEEL
bhad. 7, EECEL T, #HEFEL
B FEREIR & R ER B CIIvIinT, AU v,
T EIER R BIIRBO b o 7o bs,
I EITRERED B LT BB

MEREE (mg/e)



FER, &E, FH @ LEEBRREE

L. ¥z, SRICBEALTII, $hEemUCEE
FEIR & BREERRR IRV 38T, mabUv v 4k
2RRENT, BRE L TERNZEE
TR oo T.

3-4. TR T2 HNIYIIIR DAERERIZE
JAEEBOYERR
EERN~DESBOEREE 2 DHEA,
HEBOWMV ALK & L TIBERSLE
BHIRZT TR, BRICLSBRELEZ
LD, TAMIUBERT HIR L=
W RERTHHERBFTOEERERESL
FRICEIE L. M2IC4&BD 1 BEDIR
BELKEN, T8, X, yaUvfef, veld
ADOEHEERBREEZRT.

BRI O DOSROBENIBREI TE 2N H D
D, b&b&DTERRDOEDIANTUAL
WX A~BETARKBERALNCLE. &

SRR & L C o B R O W RENE

R, TECOEEERICL > THREDH
DSPIRIRATARY IR BB T A Z LS
weilpodz. —F, TENL I XEFEHEL
TOMIAICE D2 BREEOBE T, &£
YVIREIIHER SN2 o, £HEH I
ARV T2 EOEMIHERCEDE
EHERTAHEEEH LT B0, IA1794%,
yelin 1fERY 7= ZnEh, 124,48, 7.9
L LbDMEEFLTNWDIEN, TD74-
WRRAEIZ Lo THLNC -T2, FEh
O EAHERE (Oeeb K Sy, Ye3rT) ISR
LZEENBSEINS. IO FRFAEPI
BI2ESREHELGFEEEELRIET
LHBENRDHD. HELHICEL T, 3-2
TITo e ORREZEE LT, M2 TR
L7ZRBRETIY, FEREERRZEIZL
A EEZ B,

FipH=4.23
BEH @4y 8.00x105mg/l $@ 8.00 X 10-5mg/l

T4 6.65

gl 18.7
HEgL 1.83X 105
& 6.85 X% 10-6
- AT <A

& 1.33x 102
meH 1.13x10-3
&R 2.98x10-1

# 78.1
Y 6.65

s 320104

1 6.40 X105

FEey 18.0 X 10+
i 6.00 %10

e 6.70

vv3IIX
n 7.18 X103

#Wen 17.5%x10-2
R 13.2%x10-7

8.23 X103
£ 1.00x10-5

=)
4h 4.80%10+
CEgN 2.50 X 10-6
S 4.00x10-2

e}

W 5.00x10»

(0-10cm)
# ;9.58%102; &HEHHM 9.75mglg

; I EEY 0.48mg/g

4R 8.00X10+; ¥EHSH 0.75 mgle

E 2
(mg/g)

1 BEDERREE

(mg/g) ELB&M, L1, VX, 92073, IR DEHEEE
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4. BE
AR T S RELFMT o5 L
WA OEAIZLY, BETER AV
FNOFEOHEEEEZED D Z EAFFSH
5. BAXOBET ¥R AL FTCILEOHIR
WWERMNRERIINVICESARYTOh
5. Bz, BHEICBIT ARITHSLHIZ
BWTIEIRKRT 28, FLAERICBWT
X, AR ERT A EEERETHS.
EIAN, TNOLETOERBRY X2 5%
AERDDOREBLTERIOEHTHS.
EEE, AT TI4-VE 70 %47 - o HiRIC B
WTh, RENLOREEPFED HILTEY,
FO—RELTHREZNLVDGRNEEE T HIA
WIRAA DB FREBFEE R OERICI > T
B L TV Z EREHINLTNAD. B
ROBRZT TIEREBEFREALICTT S
T EIITERVE, AFROZITORRE,
BEREAERERICKTT D BHE L EEN TR
LA, FRRBREOFEL L TEEER
DFED /NS OHIRIC A BE R IR MUK 2 3%
EY 5% DRER A THIEIC R T 5T

FOREHBEZRET DI ENTRITRD.

KFROFER, Bt Lz 3BEOESR
HD S5, BIZHICHOWTESEZERES
SNAREREBIN, ATV Y OEH
L7 COWBEORERD, BEREARPIZH
RIS, FRE L TEEFOMBE
LbRL IO LT ETFHEERS. L
L, AL L TEBREDSDIANTIALDVY
WA EANFIZEEINTW729, kL
TER 2T T LERH D.

T o, DAV ITE < BARFIC
FHET D BN TBENTHH D, K
B TE L LT AR TR T
{, BAZHIZBITHARIETEX A Y
—LE LT, AFEORENSHTES L
EZbLB.

= (83601 %)
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