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18 Participation in the English class for staffs from the TOKAI

Nuclear Engineering; SUKEGAWA Toshio, YOSHIZAKO Tomoe, YASUMI Atsushi
sukegawa@nuclear.jp
1. Introduction
The third English conversation training class for staffs has been announced by the technical

division of School of Engineering. This course has been started in order to encourage
fundamental communication skill in English since Oct 4, 2009 under the name of “Global 30”
project?. However, people in the TOKAI campus could not take the first and second English
classes because of the location. Therefore we managed to use video-conference system and

participate from a remote place. At this time we took evening course to participate easily.

2. Detail of the Class
Evening course: Tuesday and Friday, from 18:00

to 20:00.
Period: From November 2, 2010 to March 9, 2011.
Study contents: Writing, listening, role playing

conversation and presentation.

Instructor: Mr. Bryan Nguyen (US)
Photo: Studying view
3. Introduction of the presentation in the TOKAI

Writing e-mail: We learned writing about various cases like making notification lecture,
asking for permission, and writing invitation so on. We figured out that all of the writing should
be written in polite sentences considering receivers. In the presentation, there were many topics
related to energy because of our belongings: the technical division of School of Engineering.

Here, we want to introduce one of the assignments in TOKAI. But our assignment became
unimpressed topics by the terrible earthquake occurred in March 11 2011. Though, we introduced
3 topics of presentation regarding of the nuclear power. Before the earthquake, the nuclear atomic
industries change their conditions sharply in Japan.

(1) The strategy of the Japanese nuclear atomic companies in the world: SUKEGAWA Toshio
(2) The nuclear waste management and disposal: YASUMI Atsushi
(3) Education of the nuclear atomic energy: YOSHIZAKO Tomoe

(1) The strategy of the Japanese nuclear atomic companies in the world

Power plant companies make progress by the international association and intensify
competition to contract the power plant. Each Japanese makers associate Westinghouse electric
co., General electric co., AREVA (France public co.). Japan has 3 big companies in the nuclear
power plant industry. Especially, Toshiba group can make the two type of reactors called boiling

water and pressurized water reactor. They received 60% orders for the US planning.



Currently, the world has the important issue which is called “the nuclear RENAISSANCE”.
Nuclear reactor does not generate the greenhouse gas in the generation of electricity and the
electricity which can be stably formed. Generation of a lot of electricity is revaluated and
construction rush is caused in the world. The developing countries now become a high economy
growth. Construction of 66 bodies of atomic plant plans dynamically at present in the world, 22
bodies are China which is becoming advanced nation.

On the other hand, Japan has lost Korea in the nuclear power plant order achievement race
from the capital of UAE which would construct for the Middle East Asia to be the first time. The
main nuclear power companies were amazed at the result. France proposed the supply of the
military planes and annexed construction of the Ruble museum. Korea accepted a partnership in
cooperation of the supplying nuclear fuels. Moreover, Korea’s offer was 20 percent less expensive
then France. As the result, between Japanese government and nuclear power plant makers
established the new promoting company to win the competition in the world in 2010. Fortunately,
Japan received Vietnamese nuclear power plants for the 2nd period construction. This is the first
time for Japan to make power plants in the developing country.

Here, I would like to explain the ratio of operation hour of power plants in the world. The
ratios are U.S. 90%, South Korea 93%, France 76% and Japan 59 %. In the case of Japan, the
safety standards are high and an inspection has to be done once per year. So, the weakest point is
a low ratio of operation hours. Besides, Japan has many earthquakes and the constricted
materials become a high quality and cost compared with foreign countries.

But, the energy demand in the world increases by 1.6 % of annual rates, according to “the
world energy view 2008. In 2030, they estimate the increase about 45 % as a standard growth

from this time forward.

(2) The nuclear waste management and disposal

By the operation of nuclear facility, contaminated waste is generated by the nuclear reaction.
Radioactive waste is reduced the volume by the various treatment and moved over the safety
condition by then.

Recently, radioactive waste is buried underground storage called a concrete pit type or trench
type according to the difference of contaminated levels. Trench type is stored the waste into the
shallow underground. After that, the waste filled with soil and sand around the one, and the top
of surface 1s also covered with soil and sand. Low radioactive waste is buried in concrete pit type
this method. Concrete pit type is stored the waste in a concrete pit in shallow underground,
which filled with mortar and concrete around the waste. After the one filled with clay around the
concrete pit and the top of surface is covered with dirt and sand.

High radioactive waste is buried in this way. About the way of management, that storage is
restricted strictly as the control areas. To confirm the radioactive level in the environment
emitted from disposal facility, which carries out periodically measuring about the radiation and

radioactivity. The waste into the underground is deemed to be safe state with the passage of time.



The required management time of higher contaminated waste into the concrete pit will be

demanded 300 years by the estimation of decay.

(3) Education of the nuclear atomic energy

People have been given a few chances to get the knowledge of nuclear power in school
education. There are some people who are against nuclear power in Japan. The reason might be
that they had an experience of atomic bombs. By the broadcasting for nuclear power with a
biased view, the bad images for nuclear power run through the world. In the nuclear power field,
what Japanese government and officers have done is getting rid of its fear, not giving us the
correct information on the nuclear power. I am worried that misunderstanding impedes our
ability to benefit from the technology and society.

From the perspective of social studies and science, they should have time for free discussion
and group projects to obtain the correct knowledge, for example, safety, energy and environment
engineering, accident, industry or economy, science and politics of the nuclear power. Nuclear
power education has some specificity. That is peaceful application, merit and demerit in use.
Teachers are required to have right knowledge and unprejudiced instruction for students.

Do you know that nuclear power is called crystal of intelligence? That is why nuclear power
field requires all of the engineering knowledge and skills. Those are safety, mechanics, electricity,
physics, chemistry, medical science, biology, sociology, metrology, computer, of course, English. If
you major in nuclear power, you would have to study hard.

In the society, training of future leaders and improving their career are important in the world.
Nuclear Engineering Research Laboratory Graduate School of Engineering the University of
Tokyo is located in Tokai-mura. The students here will be gained highly advanced knowledge
with its curriculum. Those are same detailed lectures, extensive exercises and experiments so on.
It is also necessary for them to understand the world statements and political policies. Nuclear
power textbooks are written in Japanese, though, now Tokyo University is preparing English

power textbooks under the supervision of IAEA has become a world standard.

Photo: Lecture for Graduate student Photo: Exercise for Graduate student



4. Discussion

(1) We discussed effective use of the other energy; wind power, geothermal power, solar power
and wave activated power generation. Most of the composition material is recyclable and they
don't go out of the radioactive waste like the atomic generation of electricity. In the case of solar
power, the cost is about 3 times higher than the other way of the generation of electricity by the
calculating of mechanical lifetime and total generation of electricity. Besides, the total
generation of electricity affects weather and so on. If the other natural resources are more
effective and safer than nuclear power, we all would select the one.

(2) Mr. Bryan Nguyen introduced his research and construction site of disposal in Korea
regarding of nuclear waste management and disposal. Also he showed design of concrete pit or
trench type pit and various treatments according to the difference of contaminated levels

(3) Education in the nuclear power field becomes increasingly important. Whether we use of

nuclear power or not in the future, people should make decisions based on the correct knowledge.

5. Conclusion

Participants were satisfied with the class. Moreover the attendance rate of participants was
very high. However there were a little problem in listening and understanding when we carried
on a conversation through the video-conferencing system. Still we could understand them when

speakers spoke slowly and used Japanese.
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Procedure

Sample 0.4g
| Dissolve | «— mixed acid 20 ml
Dilution(250mL) «— 10%KCI1-0.1M HCI
A

| Preparative (25ml) |

l — 0.015M EDTA-10 %KCI 25 ml

Boiling for 1 min

| pH 5.2~5.4| «— 2 M hexamine-0.12 M HC1-10 %KCI 25 ml

Cooling = 20 C

«— XO indicator 2 drop

by 0.01 M PbNO,

| Hea{ing 50°C | « NaF 4~ 5g

.

Titration by 0.01 M PbNO,

STk
1) JIS Z 32827 ZAZ
2) ASTM Standards, B 32—83: Standard Specification for SOLDER METAL
3)  JIS Z 3910:*°°% X Ao ik
4) ASTM Standards, E 46— 83 : Standard Methods for
CHEMICAL ANALYSIS OF LEAD - AND TIN - BASE SOLDER
5) L.F.Ottendorfer : Chemist Analyst,47,96(1958)
6) KREL—BR, ¥ 7 ®iE . moFrfes, 11, 1313 (1963)
7)  JIS H 15017 KU A b A X VSHHIE
8)  EEAT— R, HHMmIA : oAb, 37,383(1988)
9) FH1MERKFELER - LERIFERFIMBEERS. P47(1996)
10) Rk 22 FEREAR R A ML S HEHE. P103(2010)
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BRFICIBWTHEGHRE, FREOMME, RO NN R FITLY, NEY

RHORE, BRENEHEN D, TNELET L2007 —F 0 7 70— TR K
TR NI AR S A, RIS 1000 112 2 230k 2 00T L. Y KNI H D B2 R4t
v H— (B —) [TBEEKEHL WD, ZONEM AR OBEEY O HTIL, =FRL
X — e X (EDXRF) . X#REHT 0T @& (XRD), W o0 B 2 (AAS).,
7T R BN AT E (ICP -AES) ., A A VMR, 77— U =B HIRA 5 R
(FT-IR) . 7 — U =& T ~ 43 Y6 FE R (FT-Raman) \ 7 A 7 1~ MNE &SI E (GC-MS),
A Frra~ 7T T7HEEJAC), Bt NP oAt a~ N7 T TN ER, TR
4EE (CHN), EEZEE (DSO)%E & ZMORPEEEZ HW D, EBAEFHT, B O3
PEOFMAE MR T H7DITITV., T HITRBZRZRP OB HT 2 L NEYM %
INTT DDA LTS, T ORI, T2RFIEERNG AL E RIS
EBREOLBEIRAHEHA L TR, ZhEFELIEFT L, RRABEEDOSHT O 5E
X o> TWA,

BARBUEHE, R L Oz L — a0 X ot EiE . X REPrEE 2 H T
L. AL TSN HAITEHIC, GC-MS, FT-IR B XU FT-Raman % T\ 5,
WAREEHZ, @t X #f. FT-Raman Tk, B —IlB T 57 =T A4 MEDOKIEIZAR
HAFVDFEIEE~ N 7 ZFERDO D IC ZHWTHH L TWS U EONETHRY —
A Frr7u~< 7572001 ZHNTOIC TOSERE? Uiz, £/2. WY —#HA 4
7 a~ ~7Z7 72010 O TOKRKBEREI O ST & ARIEER % Y o AEYREE N2 7
fFvru< N TTTEBTOT AWA A ONEEE LY , Al BHY —A 4
7ma~ 7772010 A TOKREHERE OS5 S OMET & | ABELR 2 Y 2 Bk
WeraFoAd v rn~ NTT7EETDT ALMIA 4 2 ORGESHT MO G & FERE
SRR EWET D,

[2&E - J7iE]
st ra~v 57 40—
Tosoh I1C-2010,
Column : TSKgelSuperIC-AnionHS (4.6x100mm) , Eluent : 5.7 mM NaHCO; — 4.5 mM
Na,CO;
- 20%Acetonitrile,
Flow rate : 1.2 mL/min, Temp. : 40°C, Sample loop : 30uL



A A rva~w NI 57 44—

Tosoh IC-2010,

Column : TSKgelSuperIC-CationiHS (4.6x100mm)

Eluent : 3 mM methanesulfonic acid - 0.4 mM 18-crown-6at — 0.2 mM histidine,
Flow rate : 1.2 mL/min, Temp.: 40°C, Sample loop : 30 pL

g A ra~ 757 14—
Combustion system: SQ-10/HSU-35 (Yanaco)
Moving Furnace: 950°C (13 min)
Fixed Furnace: 950°C(3 min)
Sample: 50 pL
Absorbent: 40 mL 1.7 mM NaOH —0.03% H,0,
(Sample was diluted by 800-fold.)

Ion chromatography: Tosoh IC-2010
Column: TSKgelSuperIC-AnionHS(4.6x100mm)
Eluent: 7.5 mM NaHCO;— 0.8 mM Na,COj;

Flow rate: 1.5 mL/min, Temp.: 40°C, Sample loop: 30 uL(from absorbent)

[£L9]

Tosoh IC-2010 % [ L . 7 7 A2 TSKgelSuperIC-AnionHS, -CationiHS % {# i L 72354 .
T =AU TIRRERER, T4 YT, FTARBA A UEICES TH D T, T
FoTiE, TrE=vAL A roRBiEic, TABY ., TAh Y EEOEFEOM B
L, BESHTICTHERNTH -7,

AR EHI Y o BERE e oA F v s~ N T 7B LD T v kA
2 ORBHGHT ORF ATV, Z OFER 300 FLL EORBBER T O 7 v bAoA A v OHGH
ST D T ENHRTE, ZO%EMED KRS, MWW Y —OREKE Ty
7T 0 )= ADORMERIEHT - LET,

0% %5 3K

1) BEER AR CF 17 ) BURKERAEHNERABRERLTAR GURKYIER
st ¥ —)

2) WA AL~ NTT T 4 —EERE

3) The 4" Japan-China-Korea Joint lon Analysis Symposium, 54-P(2010)

i4p
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ZEMTED., ENCH TV TNy 7 DI U SV A3 872 57 RN
vIRIETHZ L L. T ii?l??‘f% DIHTICRE DD T8, FEBREICHER
AW TE D20 2 TR X, BESBEERER & HER T A DO A MNLIATR D 25
2T THD.

3. BREUTIE & IR

H AU D, )18 2 FEiFfFHV101~104 2B L C, o 7TV 7Ry 7,
BN , BRI T ANE OT RIN\y 7% BEZEG| & T 5. ZOEY 7Y 7R
v I EEFIZOST T, YTV TNy eIl BZER X LI-Obis, BEXY Y
HEEZEG|E Lz, BEZERgY TV TNy, BZELZ T BIOEE DBk
REIZ 72~ T2 D &R LT=1%, FEIFF HV103 B L OVHV104 #PA1IE LT, BZER 72480
%ﬁ Z DIRBE TR DIRBERBR Z BRAG L, T T ) v T a— T BNEIRATROFTE D
N IRBE) LT, ERFE Foxtrotl Z iRl L 0 BARA LT AREDMThivs., A
ORI AT 4 BEE & L7z, Foxtrotl 2RI, 7Y v 77 n—713%
AN S5 . BREERBRIE T#, HV105 2BV TEZEAMICZ2R A 5V iATe Z & T,
YTV TRy P NORIH A %T RT3y 7 @2k Uiz, 7ol H 22 ONEFEIL 5L
Thb. Vo7V Ty 7 BRET D BICEH 2N & OEERIC K-> THHEITE S £
WS DFRPE LTI, HZEMNICREERZIHAL THo 7Y 7Ry 7372 %<
BJ—ITET 5 X 21 L T 5.

Foxtrot1 HV101

— DD Sampling bag
Sampling Probe lI 'ﬁ
HV102 AV Tank
Tedler Bag Mﬁ o

Vacuum Instrument
Pump Air
Phase HV101 Hv102 HV103 HV104 HV105
Vacuuming Open Open Open Open Close
Sampling Open Open Close Close Close
Sample Transfer Close Open Close Close Open

B 1 BRAZE L 7R st OB
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Vacuum Tank

P., [Pa]
V [m?]
Vacuum Tank % 11 Before Sampling y
Sampling bag : -
\ Sampling bag
il | , A P., [Pa]
Pyi(=Pp) i P, [Pa]

PEJ.V/PEZ [m3]

Before Samling o . After Sampling | After Sampling
X2 EREAETEOY T Y TRy 7 OFT X3 REUARAAEYD OET IV

F£1 BEEIEOY T TNy 7, BZEREE S EAL kPa(G) & BB A DI

Test sampling | Before sampling After Sampling Estimated Volume
Date Condition
No. time, s | p,, [ Pae py Zp,) | V., L(standard)
Tue, Nov. 26, | N026 L_1500K 4 -100 | -97.79 -76 -44.76 2.67
Tue, Nov. 27, | N0O27 R_1700K 4 -99 | -94.05 =75 -41.76 2.71
Tue, Nov. 27, | N0O28 R_2000K 4 -101 | -99.29 -82 -48.73 259

B 2 12130 A DOBEHET EBREUE (7 RT3y 7 ~OgiEsl) O 7 73y 7 DE
HZ2RLThod., ZORITREND KOITHEIZL O 7Y Iy 7k L, BH
HH AP ES I TV DEET RN 0nD. £Toh L, B TFOT VX NVERIT, K4 BZEMEN,
ﬂ“/7°U IRy INDF—VEKRPa) R L TCWAD, BREUC I DT Ny 7B

VCEZENOIEND EF L TWAZ &, SOIZERIENCEY 7Y v 7Ny 7 BIUE
%@W®Fﬁ_k%iﬁwﬂ BEBZIIT 7Y Ny F NDIE SN EZERE DI &
DHEL o TWAB I ENbnd.

4, BREUT A BB 5B %

BRI L 72 T ADKRFEIZEI U CRHIZ RS D 2175720, M3ITRT R I RET NV ES
25,5, BEITFICFEIRT—EEIREL, Yo7V Iy 7 OIMUDEZEREDIE T3,
gz<aﬁwm MH Per (B (LU ET 2. BEENIT 7Y 78y 703

BITHENTEY, Yo7V TNy 7 OIMUDKIED 56D 5 TR TR O KRS VIcE

Lw.%W%@ﬁvCﬁL/7ﬂy7@%@@%ﬁﬁiVRuM@f%éﬁ%,ﬁ/7)/7

Ry 7 DT, BFED V(- Por | Pod) CIE SIS EREUSSE DY 7Y ‘/7‘/\*)? WNIES) Py OO

BT AT EINTWDZE LD, Zhnh, RRE PuntREEIZBIT D7V T
ADIEIE Vald
v -h (1—Q]V (1
Pafm PeZ
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ELTHBLADZENAETHD. R 1ITIITARIGEEROY 7Y o T7Xy 7, BZ2R
JEAOFHRER L, ROERAWTRBED > 8RR A ONRE (FEREREE) 2074, 2003
HOEIHDHHDOD 4 FEOLIFHE T, KB TR 2.7TL O T ADBFEIRES N TND Z
ENbND.

IR T, O8RS ADEEDZ LM OWTHRGEET 5. BIROxRE LT
% EIRAG CTH DAY, 2IED 0.8MPa(A), £iR723 2000K FEE DK FEPEREEN A TH 5.
TR B A AMEOKEITIERZ L AKZETHY, ALy IT 141 TAVETHD & RED
HAVD. BREESR TURICIE, AV B STl skt (k) 13 2.0 FREE T 58,
FEOY =y hm VU ORATEREE & 135870 0 REKUEFRIR CTHEIR L TV 5 72D R Rk
LTHEY, Yo7V 7L TWAIGITTO~ vy T 1.36 FRE L RS bihvd. BEER
WTHLPOLY T 77— AQTOENILVA V=0 h—EARITL > TRD
LNDLRETIEDH L0, K~ v O —RIN72BLZE & L TIRBERRN O KR RE & [F
CERELTELZZR. (M=1.36,9=1.4 T podd pn=0.97T FRETH D.) o7V 7
7' —7 (N ¢ 2mm) TERIAH AN F g —27 LTWD L L, HAZROERE LR EEE
T=2000K, R=287d/kg/K L[ E L 4 RIS T DR fEE2 KD D & 2.83LFEE L0 D. 2
MU 2 KT 4L, £ 1 TRES - TO D EREIUATE #1332 4 72 EO#PHA T
HY, AFIFRE LRI L7t BV ICEEL TWA Z 2R L TWAH EERD.
B SOIRLEE 72 E AR RO AAE S 0 IZH- 2 DI OWTTH H D, B IAVEREL o*
I%, y=1.4 T 6*=0.685,y=1.3 T 0*=0.667 TV, 3UILEDENTHDH72, RIROHER
EEDETERD & BN IREIZKIETT RTINSV, LLRRs, MAZERIRE T
T AR LV REDXRARES RIZEA LT, Fx FIRO R RIS, 1E A
THDT, THHOEEIRL TANSWE DO TRV, #i 2 1E4EA 2000K & 1500K
TIL 5% RREDZETH U, MEMRESCILLOBE %25 2 5 L RROBZEORE R B L 5.
RNEEZRD.

5. &%

R EIEORE & W T AZRIL CH AW AT 5 2 & 2R, Yo7 I 2D
BEOBRR AT o 72, FHRRBROY L TV v TRy 7 e BZERFID 5 —EifE L3
HZ LT, RONTREENIZH AZRET 5 Z STk Uiz, Fo8RE L 7= 0 A RFE% AL
Fbolcl 2A, HEmAIIKE|TE 20 AEFER L KRS, AEENANTHL Z Ln
IRENTZ. ETAMEE VD Z L2 LY, BILEE T AZ 0T HOT K73y 7 @12
ETDIENEGTHDZ L HFEATE, WO AR IZ I W TH 22 F
ETHDHZENREINT.

SCHR

(1) NMEEST, BPTHE, ZEVE—, “EiREmERG I T AR E KRR T 1 —
DOBAFE”, BRI « TPRitgeRidirdgs  (ISSN 1343-909X) , pp.113-116  (2009)

(2) WUFIEST, BEPTHE, EE—, “SiREmEREH O P FERERE A 7 7 — 7 Ot A LE I
DNTT, HERFELA - LR seRH s (ISSN 1343-909X) ,pp155-158 (2010)
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38 EBMTEEEHEE B IO

VAT LRIRR I BERBERR
kmogi@sys.t.u—tokyo.ac.jp
1. (IL®HIC
BPAAR A 21T OO, ARz i 5 RABEM OME L REDNH D, TOEELT DI
DICHERERKE L TERT E/NBERX Y L —iflE (7 -0 Ty 7y,
W Ca=y 7 &b EbiLD,) OFKIGIX, TNOHEEFOLRREIT MO EITT
AH LD OERE & WO RN OB METHDH, £, FHHEHEORFEIELZIT-> TH
. ZORBFOZHEOME, AL SV LT 525G, B m0 TIFHREOIRY 17
MR E Bt ORGHIXMTEDL LD EE R D, DFED, ZO200&FKEFF>TND
L ANTNMIBEIROBEHM 2 L— N T v 7 OEIRE EBNTEENTE DL L5187k b,
T, HREgmE oW TEHRET 5,

2. HheEiEH

2 OO E X, IR EEICHIY, FAEN3AM (19K, 208FH) TH D
2, BET2EK AL TS & —HoZHmAE N RRE Y, 3AM (16FFH) 725,
EENT E/NRBEIX S L— %, HAICEET 2EK 2O T, ZiEAT I, FlCRICT 5
VENIZR D, 2, BB KA L— @i E ) bRk TH D, SRINE, KB
WEEZa~wYHETEEY ¥ 28R LT,

2. 1 EHETHEEHRY

1 BAMRIES (1HERD)

2. 7 L— EIZBAT S anEk (1RFRE])

3. 7 L— O ERTICHE e I BT 2k (SR K ORFR2EH H V)
4 7 L— O EHOFE (TRERD)

1. 7 L—EOEIRO O DA (TRERE]) X (RBR1FFM&H V)
2. 7 L— B EH (6HERD)
AEEEREISL 198 (SabR#E - 16HE)

SHMO#ED B, 1HHE, 2HHE & FREEE 22T, FRERREZITH>, TOAEICD
WTIET IHE SN S, bRFIX. 20 BOFRIHE TIT/NT A N2, £0HOHE
T 5, FaL, Bl&Hix, PFREERB LV, TR MNEAROER#EE 21T C2HH
T T 5, 3A B, FEl. Tk EEEFBEZITV, HERIC2OOFEET A U1 ¥—
ORE, WOREREHR) & TEHTIEE) 2175, TEBHOEE) FHET X MIL THFRHT
bLaw ), $9HOMR) ., EEMBE ~OfR &2 el 17 v — i ~0n
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Me7efirn) 2175 ZEDNHEETH D, m&IC EEKT ) OMGEL. T8IE ) O#IZ LT
A Do

2. 2 BB L—EER Y

1. BAfRiES (1ER)

2. /WBEIX S L— BT 2 5k (6FFfH)

3. /IEBENIXS L— 1 OERICHME R IS 5k (SIEME) XEkR3EFf & V)
4. JFEME R OVEXICBEIT 2 ik (3KERH)

1. /MBEX 7 L —  OEIO - OO (1) ORI H V)
2. /IEIBEIX 2 L— 2 0ElE (6HER)
Gatie % 2008 (FbR#E - 1685H)

ZHob TERTHmEEREY) CEMEIC3AMOEED >, 1HA, 2A B L FR#EE %
ZF, FRRBREIT), TOATICOW I T CICHESND, RUEEFRZROT, 2K
DOWILFE L TH D, L, gid D B0 [ EHTEREES B THE & L TDOZHERD T,
2HHDFRIPETIT/NT A N &2, TOHOFEIIKRT Lz, 3HHEIX., i, Tk
FEHBE LTV, RBICEET AN 7L —0 0] #1795, ZOFEEZT A ML, (6
DO ENS, BeRRESICHE] L, (R Bz 2R8—Lrofz@Et ko, 72,
BNV EDICER LN S, (MEEMEBIZRT ] B#ET A T, MEMEnb
DIV RS, THBI D ), BEZBN X DFERIL, BV kIT2mS 2 L THERE) L CREARL
25, B OEZORIZK, BB, WMORNILDIZHET LT,

3. £&o

ZO20F BT IIE, —ATIEEXE2 TEXH L9175, L., EBIX. BHOUIDIE
HEENEDEBRNET, TOANTEBLA~OFH LGEEME) %2 550 L OFEERBICIT) 2 LN E
=TT,

4. HHEE
ZOBREIHZ BT o T, 225 T L R ZERHE IR G AHE  (FITIZ S5 LEE
WEN, BEEKEG T2 LICELE L BT £,

275 3Lk

c <Y HEFTER) (http//www.komatsu-kyoshujo.co.jp/index.htm]l)
c EENTREE T X AN (Y EE RS )

R ER S U — CBEREEOR REEEA - REREGEE R )
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39 YAG&MOPO L —#—%& 2

FUZE T L NifE 1E3C
tklab@mail.ecc.u-tokyo.ac.jp

XL I
HANRIRE OB IIZIGIZIE > TN D | EFIIFESCEREBR I 574, BiE~D
&ﬁ%ﬁ%ﬁ@%gﬁmﬁ®@§%ﬁ\ﬁﬁ¥% FEERIERE DBHFE - RETRUE, PFEEN
DT ACHIEDER A i & T HREEHAMREIIRE D> T\ D, X, FEEREEE Ot
FrE B ¢ B RS fﬁDAE@ﬁiTi‘mgv~ﬁ BLARIMOPO (+FDO A7+
av) L—HV—fifEE BEEHICE L CTRET D,

DL—%—o HFEE
ST, AL Lz b— = IEA LW EE I DMK N3 2 72 O #ARRIC 1348 B A
FTHENLEE LV, L LEHEMCITE L < MOPO L —¥—%H L2041 YAG @
a2 hr—7—% POWER ON OREE THEIKCHEEER K (FiK) Z/EEiSE7 U A%
NOYEEEITR D FTHILERL S, EEO L —F —ORIRITA 1 BFRE THT, X, W
PEERKIE 1 7 I JEREASH LIRS LTV D, L—Y— BB TR EEHNEE T 20
F*&zfﬁﬁwﬁl@ﬁ%éﬁi#ﬁﬁf%LE&ﬁﬁé BENEILTHE7 U AZ L
EATZD MOPO L—H—0D3I 7 —ROFENRTINIDTHNLTHD, X, (EERIZ
*ﬁ%@@7v~ﬁ %@&# E2AT72 0 EEE IR EIRABIET 202 <70
T&é X f%)~®h/7) x@iEIE&FMEkEOTW5

1. ZMIYAG &AM MOPO L—%—

wﬂmﬂm o m % 3. (L :YAG. % : MOPO 0% =
g e f§ OQ fr—7— TYAG &EJir=v )

BLD UP TIME VOLT  OFFSET

T HIXFRFER ONL & TERTZITE
X 2. YAG #HIREE, Ut bRk Rz810 | BRI D,
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2038 I L— W — i A
SNEEEREA K 2 L, fEERHAAR 7
% ON 29 %, &% % 0.2Mpa 2/ Tt
9, ER=L=> F ON 28 L, L—¥%
— IR N T — A —Z —m i@ (T
WR) 5, YAG 2 b —F—0D
POWER ON Z 4~ Z OIRFEIZINEAE T ——
Bk Y 7Y RAZ )V EREEL TN D, [X] 6. RUN LP %, LT 20 701k
BT TF v VTHRRENE X OPERATE L RUN NORM % #f9-,

i > QSWITCH OFF 5 o 773 54T L
725, RUN LP ##4 & Pulse fE2 10
FREZ T, ZORETK 20 oREL
— WP —RNEETDHDOEFFD, Lo FE
FIRNE L— |2 ) A RRTES TS Y pL“F{‘
AL IEAFEOT D,

| OPERATE | ;TWW._‘I::‘:?:__“:",.::“_::::?:“*

7MOPO 75 4 L—HF—NH T3
L—W =N IEEEE L COAUE, 1.5mj
BEOHIINE B,

4YAG = hu—7—POWER ON
M

yors 8. WEMEEHT (Q-SW) 2.18V F2E
5. ©7F = v 7% RUNLP &4, BT

3) RUN NORM T MOPO L —%—3i{E

RUN LP #{ED# 20 453112 £550 RUN NORM Z#4- & MOPO L —H —3 54 %,
Q-SW @ BLD UP TIME OEEZMIE L 2.18V A IEDEZ R L TWA )RS 5, Z0D
REETRT =X —=F—DH N ERIEL 1.5MJ (LD L —HF—H IR HIE B2 RRE
%o AN EGATE YAG =2 b e —JHiE O pulse HE RN S -7~0>%Eznﬂﬁﬁk%
T 5, ANAE 5r“ FREE CREEE L MED R\ WEIT 23R T, #& THREO#/EIX OPERATE %
ML 5 oMLY LAMPS OFF 44, ZOIRAET 20 HRRERE L CTHomAIL
POWER OFF (2 L CHHIKR V7, HKB L ORER RO EHiD 5,
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4) L— Y IR IR B

ZHUT.YAG ° MOPO L —H—D3fR%E L7221 CRIEEIISE EED L7\, o3,
KEKRZT RN T OAAL v F o AVD, & ZTEER RO ERIT 2 KEE
0.2Mpa FEEIZFRE L, YAG =2 b —7—0 POWER ON A A v F & LEHET D, =
ORNCNERIEER K (MiK) AL X&PEE LT b, 1 K% LAMPS OFF Z# 1L 20
ST D, £0% POWER OFF L7, N7 AA v F % OFF IZ L THHKE &
W AR O T MR D,

BINER TG BRI EI/K D AL

WEREERHMEIK (MK) OZcHdI— I —ERENETH 5, FMARIZ A 4
EEHKTH A & DFIZD, BERENZIIMK 2 WG B HHE R 2 nWRand %,
WHUKOZHITITHOK 502 WY Z o 7 IZHEF L, ¥ 312810 % YAG Eli~t=> hD=
b= —0&HREzANZEE, HKFE LTS LER2=y P AA—&2TT,

X 9..= N R—NDOEGHEIKZ

2=y I AN—IZIEK 9 IR THEKRE 7 B3 5D, RKOEIDSKE AR THIVERID &
VIPEER LT KN R DHARAIAZ 72 o TN D BAINTHIVE A 3 & . 22D VI AL YAG
a2 hr—7—0 POWER ON A A v F CHHAGNOKEZHEHT 5, (2=y M —%
ETLTHLHD L —F—ORIEII) KB 2o725 OFF (275, fMWEIZZ
DFEFEDORFEEHMERF L, KVVE FaKED %2 TOHE LIoMAKDEZHIZA POWER ON
WL TR SEF A, LIEH L= OFF 2L, fiWEEZ 2=y NNOBEIZ 7
WZRT, ZORETK 10 0= MilMEIZHE S 2K LEH % B35 POWER ON (2L
KEDE YK > T-FTT OFF I29 5, A 74 U hRICKEDT RN Kwﬁ%ﬁﬂm
B SRUKNE =20 T 5, A—RAZHEKE 7 IR TERIZIT I EE
UE % 7GR EZ 22 LIAT AR E D, M- TABLEHX 7 V*J@7Mr!z =D
ENTHRoOTLEN, £ X2 —ay B #Hr->TLEITLDTH D,
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M
'iﬂitiil EFi

l10ﬁM¢#ﬁW&ﬂdLﬁ %] 11.WTRR LED &5k

VB T = v FNFERDX] 11 O EHIESy D WTRR & E)i7= LED % 5k 5,
LED 23t TWOIUSEHENRAE U TV D, A— A E RN TR0 BT,

6 LLIEHIEL = 0 N kT T VRIS

WD L—H— @ © 297 5 702 RUN NORM Z#f L 7=, BLF OB
IR DBAENAE S, ZOFEX MONITOR A # o Z%(a#f L, D LOK ENABLE D>
5 DLOK R v &M L AFf &%, & 512, MONITOR 7R % > %@ L, BEAM LOK
[ ¢ BEAM LOK ON %#f L, BEAM LOK Z{F# &5,

ZOHEET IMI EOHABRHTWARWES MOPO @27 U & X LA ko
DeviceFDO D4 FEHK,~ » 7 EE 2 5035 2 3al ISR 23 B0 5 72 OB Mg 5,

{[m DLOK melementdnun

OPERATE [’::ﬁ%
SETUPL OgcPFMr 2074  Reflals

B
HONLTORZ e e

% 13 .DLOK AR#% > OimE
B ARZ o 3 BT D LOK
14. BEAMLOK ON Z{EEh&X& 5 ENABL #{EghSH® 5

D&Y I

L — P =S EBEE OB, BE RIS L TV ARAEDREESLHEZR L OEZED
NIRZLED LT HEMRIRZ2ELH Y . BENHENLEBIZED > TV RN E XL T
RVEANR B 5, SENTH SO CHEE ML L CRITHHIC L,
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40 KBEEHWZEAWNV-F—LORE=R—

VAT LRI HE ) R ERRSR 2)
HIEPRTT, BH ML BAAER
JHHESE  hosono@sophie. q. t. u—tokyo. ac. jp

1. XC®IZ

BN (T4 F v 7)) RRBOMINES 2 Tlix, BB, (b5 EFEILUO & Hkkx 2208
THRIAS FH SN TE R, KMV 74T v 7 L Eaf/ UL RABALRSLT = b MRSV AE O L %
oW EBR A TR L TE o, 2RO 0FEBRIZEBW T, B — A ERENILT O T2dD—Bh &
LT, BE—anRAE=F—0bb, FHIKREUL L TWAIEE T, B — A0 IEELE ) S AN -85 A1
NREOHE THALNEMD L TR UIRLRNEDTHD,

—FICE— v A= L, FA— MVOFES—T BB O A 2 E AL, I v — A0 808
F VAT GBI AT DU A M3 2 A0, IBRBEERZFIA L2 b oRd 5, £1-, KEEH
L Csl (T) Yo FL—FElArGbREIZLOEH D,

ZHLEPTEESIT, KL —LAn =4 —0¥EA2 BIE L. B 7 ATl TRE A KR E
MaE WD iR, ZOFEL, KEERE U o B & L CERT 2 HETHY . nH
FRDITL BT KIRED BRI DA D2 BB HITFER IS0 5 2 L b b, ZOE=4—DFHE
RO DD, HK 365MeV 7 A T 7 & HOCTRIEIIE 2175 72,

2. FEBR

FERHWRGEmIT, TS TV D b O TRGHFEA226. 8 en® Th o7z, EBRIL, B —LTF A~
B =R 2 =0y b Q00mE) ZEE L, £ORIJESS0mDIMDT 1y 7 HEE, S HIZEDRIZ
KGEMEZENTIB I o7, 3MeVT A T v 7 THE L7z OV ABE RN X —7 > MK 0 | ZORPE
BT % y e KEFEMIZ AR Uiz, KEEEHIL, #EXODT VI RA NV TESTHERL, A T AEEE
T TNAT 272, RKFFEMO I INE, A7 7 UYE THERL L7 1/VAR 2208 U CREIEE 502 L (RS
%) WIPEPRIEK A E L%, A50mBEn st E 04 L n 2 a—7 2 TR L, ks, #—
7y MY T IR SN BT R & AT D y BT, V=7 —7BfRicH 5,

FERIT 1T BV RE AR A AV, BT 0. 52~1. 6nC/pulse DR TIT 72, #:ViK LIL 10pps TH -
7oo NUEEMEIT, BEAEROT Y v RS T AEEATET 5 LIc ko T b EE7z, WEOMEEH 1
BUZ/RL, 0.74 nC/pulse WEDT T DI AH 2 B RT, ZORFOHINTK 10.5 V ThHoTe,

NIRRT &2 2 ST GAEOT 7N &S 3 IR, [ XL 0 I ER &5 57 > 7 I,
BRI HDZEDBHLNTH D, IHIZ, ZOFT=H—%5E—LT A B L, 0ETFTHFOET
DRD EITEWTZRED vy #ROTRS X, 1/248 12 LTz, ZOLAICHE=F—HIE, it &[RRI BT
REMEDER SN, 29 L —HOFEBRIZL VAT =F—% 2 —Fy MEFITERE LI26. TIROM
HIBRILEEMR &L, £ 1.5x 107" [C/pulse] THDZ Enbn-oTz,

3. T

FR3MeVEE TH#R 7 A F v 7 Z W T L ABELNS, DR Eff 0. 5~1. 6 nC/pulser AW TE—L 1 AE
=2 —ORERE AT > T2, T ORER. HIEFEEZ TIROIEEM R, 550D/ A4 AL~ &g 7]
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fEC20mV &RET D &, K1 5x 1077 [C/pulse]  (FEFDETHI 10° fH) LnH Z&nnmolz, £z, B
— LT A UDPBIEFETFTORD ETIX, =7y MEFLD G vy BURENKI 1 248L 725 Z & A3 5570
Sl WTFNOHAEIZ Y, yIRE L E=2 —HIx, BEFRERMEZ R OF 2R L, S%OMEE L
T, IHREMT R L AT LW o~ HBREDORRARD D Z R bIT Hivd,
ARFEBROE ML, PR22EEDOEBWHEE 2 VT D,

| g a
I (I I
I (I | |
: Pb(lOL,m) : : :
: — C(zl}cm) I !
i £ =b8° I} KHE |1 |
| |y l
| (I | I
I | l
------ _r']y
| | |
I (I I
i | |
| 35 MeV linac LI i l |
: 1 : :
| | I
I I
| | I
I (| I
| | I
I . £ |1 JTT
: e S = i Cr flEE=E

B HE O

1=0. 74nc 1
10 /
= 9

: 8|

2 A L

2 MNoog
N
6-||||||||||||||||||||
0.5 0.55 0.6 0.65 0.7 0.75

Time(us) IEERZE  [nC]
t&Eh: 50 nS/div. #it#Ed: 2V/Div. 1&#Eh: 005 nC/pulse , #Hith: 7>7.'jjj3-1V/Div.
F2E 074 nC/pulse BFDH A KR FIX IMMREFMEICHTHHIE
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41 HE XML LD LabVIEW O AR o574

WLZETFH LB Ak R—ER
matsu7@flight.t.u-tokyo.ac.jp
1 IO
A H L ZEENICBWTHAESCHISE B B ICHINRE ATV A RS CHE BT EE 0 5EE
DEAFE ., EERFREOEATB I EE B o TVD, ZO7- O EICHERIAHE D B 55 DAGRIZLY
BB SR %% VT LabVIEW OF 7154 B 22 UG - il i 55 O 78 2 J0RD 51572
FNDEWEE G B TEHIL LT, LabVIEW (255, FHEl- Hl# 2855 L13A
WTHDHM, LabVIEW ZIFIEPanbitd ANIb VB AR HETHH AR ks ELZ LU=,
LabVIEW Z Vo528 - RBRE DT AT LA HEEEL , LabVIEW (Z X5 - Hl B Al o0 B 454 7]
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