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. REFOXIE ., EER LD IR (For the safety)

BEF—

SAFETY FIRST

Important
To prevent the possible accident
we have to understand what the
danger factors are in lab.



1.1 EERETODFHIE LT LTS (for the safety)

(1)ZEB ERXE 15 AT : We have to make a space for work in lab, i.e. we must
not put unnecessary objects in lab.

(2) B2 R BE{E L ;F % : Always try to clean your room!
Every day: We have to clean our room just before going home.
We have to make time for cleaning in addition to the experiment.

(3)EiIRa> >k : Power connector have to be appropriately
connected and take care to remove dust around connector.

(B BEAR—RAERERRAAR—X : Experimental space and desk space
are different. (e.g. We must not eat and drink in experimental space.)

(5)& 5 BRI : Communication each other in the same room is important
to prevent the accident.

(6)fEEE B D HEHE : We have to understand what kind of objects exists in
your room, especially for gas and chemical objects.

(7) R R EHE S Contact number should be shown in lab.
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Cleaning is directly
related to the safety.
We have to clean the
room everyday!



1.2 BARKERFDXIIE (natural disaster)

ihE N ET-15E (earthquake)
1. Stay at the safe position (do not go

around during earthquake)
(Stop the gas, heater, and power.)

2. After earthquake, you should go away to
the safe area, (in front of the building B)

3. Inform your condition to Nakamura-sensei,

Kondo and other members
&R, BE. FLE. HLSEETFHTEZTIBRKEDS

& (expected disaster such as snow, thunder)
You should go home prior to the disaster and contact to

Nakamura-sensei and Kondo




1.3 SAFEFRHEFD I E A (reagent treatment)

1. A& -3—% JL : When you use reagent, you must wear
white lab coat and goggle to protect you from reagents

2. [FARTDIREREER  You must understand reagent by
Material Safety Data Sheet (MSDS) and the condition of draft
prior to use. You have to communicate with other member in

the same room prior to use.

3. AERETIGFTOINELERBIFLEEDEE:
*You have to understand the stock position of reagent. You
must put your NAME and date to the reagent cover.

 Poison reagent: You must stock and lock the poison reagent
in the indicated stock room.

- Wastes must be stocked in tank with appropriate
separation depending on type of waste: BB {REER

T




1.4 UHV systems

1. Baking: You have to check the earth leakage of
bake-heater prior to connect the power.

2. Rotary pump: You have to confirm the oil amount
frequently.

3. Cooling fan: Cooling fan are very often be broken
which causes serious damage of the apparatus and
thus you have to take care and check frequently the
condition of cooling fan

4. Liquid nitrogen and helium: [t is directly related to
your life. You must not take an elevator with liquid
nitrogen or helium. You must not operate liquid
helium alone. :



1.5:B ERFcheckZ I8 (check items prior to go home)

(1) B IBELAE (Clean the room)
(2) BB EREKT (Turn off the light)
() P#gY R =R LE (lock the window and door)

(A EEDZEERMBEHERZANTVOIEELEXR
EEEDTREEMNDIGE X TN TN IEZEESS>DP/NIL
JZHBOH THELLEE) (Turn off the apparatus power if need)

(B)HRARUAHEFR(CO. H,Z2E) :cotHERA (COH R
{EHFF) . 71 RFALcheck (gas cylinder, gas leak check)

(6) He[BIUR S A Y. iR{AHe ORABEZT 2T —DIL 1HE

i3 (gas pressure check)
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2. Zemi

Objective of zemi is getting NEW hot
message and learn the cutting-edge science
Zemi should be fruitful and made by you.
Prof. Nakamura and Kondo will keep quiet
during presentation and question time
because this is Zemi made by you. But Kondo
will just summarize with comments and
confirm the important points to presenter at
the moment of last 2-3 min. Prof. Nakamura
finally comments to Zemi.
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2. Zemi

For audience STUDENTS

(1) In Zemi, you should ask GOOD questions to presenter.
Good question in Zemi means that the process of
question and answer promotes the understanding for
audience (i.e. sometimes confirmation question is OK).

(2) At least one question should be given by each student.
No guestion means you are not taking part in. If the
presentation is not clear, it is chance for you to ask.

(3) Discussion during question and answer is also welcome.

(4) You should think about total time too (don’t ask details
or less important questions with many time). 12



2. Zemi

For presenter

(1) Your time is 60 min. You should prepare the Q and A
time over 20 min (i.e. your presentation time should be
within 40 min.). You should keep time.

(2) Don’t put everything of the paper in your presentation
if contents are large or complicated.

(3) You should present important point clearly.

(4) You should not present what you couldn’t understand
(If need, you can present only conclusive points. Your
unclear points should be solved before Zemi.)

(5) Sometimes it is good to ask audience to confirm their
understanding.
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3. Recognize your research and start planning

ﬁ

72 B B9 M EFEE: We should recognize the final goal of
the research and then we should understand how the
current objective is related to the final goal.

ﬁ

=

= EZ 0D 5258 - We should understand the principle of

the measurements and always carefully check the
apparatus and data by for example measuring the

standard-sample, reproducibility, and so on.

ﬁ

A

FE]Z 31 TA: We should make a time-schedule of

the research with a span of 1 week, 1 month, 3months,
6months, 1lyear and so on. Then we can understand by

ourselves what the current situation of the research.



4. About research notebook

- Research notebook is evidence of your
experiment

- The research notebook belongs to University
(not to each person).

(1) You have to put the notebook in the lab.

(2) Prior to your graduation, you have to
leave and inform all objects about research
in lab.
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(BAR/—FKOHLNEHZE

(Indispensable matters for the research notebook)

- MM - EROBROZEEO-O12, RELERISTERICENI T
L 5 & (Accurately describe every important matters)

o — R AN RTHEANSESICHEH SN TV LE(ASBELEER
(21T B A JER UK ) (Easy to read for other people)

o SERETE :SIMEL TOMIEDLH B L, (Useful as an evidence)

c FREM: REQLECLEGERIAEOCNBDERICHEAEEDHIE
(Easy to search the information when you need) {ZX°Taglki&

« REME:TOALTREKEYBDOREINEETH S &(Stock the
information without risk of lost)

o AR BRI HITANEEOEEREZY T\ E(“taking note” should
not inhibit the experiment, you should not take too much time for note)

o HREEM:T—ADEY, WEHELOTIED, HEDKRA—E TH
M5 &(Easy to understand the character of data and situation of your
research )

o BEDMEE =B, T—20NEBLREODBREFITAL

(Support your logic and research)
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(2) B /—HIZEBE 9 5 & (What kind of things you should write)

le\f F£AA8, H#Fﬁﬁjégaﬁ. (You must write year, month and date.) /—F®
soEk [ FrfS1Ed 1. (Description should be time-sequence.) EHHN T [ZELC !

HHEGAARILNEERRABAE. MEERALEEBRIADNDILSIZTS.

(Title, objects or reason why you measure this condition)

ETOFHAEN. EEEREMVMERLENSERTIBICKELLDZILA

HOENDTRLERTSH. INITKY, EEDIT—HREIZENDEZELHS. (Every
experimental condition should be written even small matter so that you can
notice later for the important condition)

JTZ ILEA LT —REH. rcaERLEL. BRIITESDETTF—4%/—

MZAET S. FIZILEEvSRELRE LA T ATT S, ThIZKY, EEREFOT
T—ROT—FREFOPCOIT7AIBRELSI—FICKLEEVNEHSCIENTES.
(During measurements, you should keep concentration and take note e.g., time vs
intensity, so that you can notice error and understand the results in real-time)

T—3774IVA . BEEIE, DA EBREGEFIELTHMPT

SICWMBT—EDIT7AINEBERETD. T—2DEHHOAYE—D PR F
RO AVREHLTHEL ERT—IDHHOBEGIREDITOIDELL.
(Data file name should be described clearly with your condition descriptions.
Comments should also be described together. It is helpful to write some schematic
character by picture together. ) Y



(3) EERAHT&EER# (Before and After the experiment)

HEFHRLTELRCMZE /—MIRE. FRIITES. EHO/—HZLAL.
(Related information such as experimental setup should also described in the
same research notebook)
EEFROESBEAMEEXFITOMAHEFDITAHLEELTEE. (Tabs or
markings are useful)

EKEBRT—R2(ET ) BRAELTETINV LT ILTI7ZAIVIZRET
5. NV DEFKIEARANDREFELEITTIEES. ZRERICTIL T ORLE
T—R—BTHINSISLUEBRRHDEROCTFAINLENLTEETRZD.

/—rEDXEHIETNDELSIZT S. (All experimental results should be
printed out and stocked in folder with the descriptions of the condition and
file-name.)

FMITAELEZBELEZBICT. BTADIEE RV, BITHERL T
RLTI74IL9 %, (You should analyze the results as soon as possible)
BIEROBREE/—MIRBATL AT —RER A TR T, REH
KL/ —r0T—32T774ILIRIZELE LKLY, (You should check your analyzed
results based on your original data description in notebook, e.g. intensity vs
time)
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http://takahikonojima.hatenablog.jp/entry/2013/06/01/120000% X Z

FER/—h>T1=A5?

What is the experimental notebook

BN EFORBERBIZT - ELEBTIH—O

Evidence for your experiment

HEEARBLR—FEBEEICAVSHE—D

Information for your research

How to write the experimental note
EDFSE/—ERLDMN?
~HEESNTLVELMEE ~

Book type (do not use loose-leaf type

BRHOBEERLS TELBATELZL

time-series note

FVCTHNT—2B %D X IEH# (BB REE

safety reliability

HERBES
_Who attend

: It has a]l information of your resgarch
SR WS VLT o\ S

———— e T

|oL=CE
note

ERPOTEZL
Event during exp.

LR RERE

| Buount-ce
smell, color shape | X idea

When we should write note

WD/—HMZEBATHDH?

REFROBEBRE-IEFRA
SEBR-BHIE-RYRIT
-RERATIRBAAE

F£/H
RAEH T—. B, KB4
BB EAZE 2D, ES%of=H)
SBULDWVIEEBRORRGS M)

ER
B R
BIEFAOBFHEER

SEM A - A
19




http://takahikonojima.hatenablog.jp/entry/2013/06/01/120000% tX % You should write specifically
EERPICRRFETSHL BARMIZERLKD

During experiment

renZhor) ;::> FBORENSFRICHRAICEIELL)

%S oth EDREE-EDELSIT-ENtiH How changed

What kind of thing, how to, how many,
Mgitt=) :::> F§9s mLDKIZKE2IZER LIz
SIS B F -0 R RR - FOHhOBR Quantitatively
How about the results,
rLmzi) :::) I20ZN—=F L1285 EMZ 1=)
EPOEO VAN @GR, @D, @EBLTH Quantitatively

Quantitatively you can evaluate it

MEd~ER) l’:"> Mot o
Quantitatively

oints Write not with pencil but with pen

P
KER/ —hELDHEEDERE KR/ —haLDHEEDEE

o LEEDEL

You should write “in situ”
ZTDIJFTRHRATS

—ERTIETS
Not later but NOW

AE2THENT, HENLAE T—ARIAEREDAGL

Th. RB/—rCe BYFELA

RREXACERTENIEOK ELERLECTELL

/—hOELZZAHGEFSE L WHEBZADLDIE/—FTIEETL =}




http://takahikonojima.hatenablog.jp/entry/2013/06/01/120000
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FOMDH: TFHRIIL TS O hir e
http://diamond.jp/articles/-/52057?page=4 (3) %Eﬁ HE objective
(4) #4 ¥ - 7% method
(5) ERIzBCho=-FH
(6) #& R results




5. How to prepare the discussion

Discussion time should be fruitful time for attending

members. You have to carefully prepare the discussion
with clear objective and clear documents.

In the discussion documents, title, year-month-day, name
and page number have to be written. It should consists of

”

items “(1)objective”, “(2)experimental method and

” 7

condition”, “(3)results” “(4)discussion”, “(5)summary” and
“(6)next possible schedule of experiment with its

objective and reason”.

You have to make two holes in the paper of document at the left side in order to
stock the documents in file easily.

»”

24



(1) B 8Y Objective

Ema kKB IT HADIDEZRELTIAIZz—FZR/LI-L\O M 1ELD BRIZBAREIC
LTHL BHZEISZTYIETEMNGE, REBIZERLI-OLWEPHERRLIZWNVE
WIZOWTENTELGEVWEEEELGHRINBETCLES. DEANHE-SAT,
EREDEHZITHMEELMRRITHLTODEY LB BIZEE . (You have to write
the objective and items for the discussion)
NETHOHAGEREZHRET AERBCIXIEE DT AEIToI-D I 1ZFBHEEIC
9 5. BIE®DDiscussionZ 5| EHE LN -NBRELDIGENZ DT, HFESLIZIFHS
Z(ZHI[BlDDiscussion TERBEELHT-FIBEF LD, S EIDDiscussion® EH B[
DEIFAEITTSH. ChhiElE, BIEIE SV IDiscussionZx L TRIZHEBIE S
B EITHESTWN =D EWVNS DAY AR D 5LV =8 Discussion| ZE S ALY,
(Previous discussion summary is useful to put at the beginning to connect your
current objective so that all member remember the situation and what we have
discussed previously)

MREFENIHITERDEHR THIN G, HALGRBTRAGREDERETITD
CEIThd. TEFERERICIFHHLER], ERERo=AREMGEER], BX
[CEHRIL =T — 2 DERCHERDOIBEIZDANDEER 1GTETHS. —BHOIHEIC
PWTEHDEREREZRI T —R1Z24H5. LWTNDIGEELHELENE
SRR ZIZE L. (The style of discussion documents becomes different
depending on the circumstance of the research. But the objective should be
clearly described in any case)

25



(2) EEE A% -5 (Methods and condition)

EERNBEHMGIGE TOLERBRAEZEEHZRET S.
ZHDEERICERSIGETHLERHZDTAGETLX
LT, ROIKDEGEREHZ=HRAICEEERHT S
(EREHIE, GETOFEEHTIT N ENSER
NLd $HDHIET THY, BAFEICLTHS BEDEER
FHPXHDEREFHLOEENHDIEE, TN
SNEMIFIIBRELGLHAMEFETHY, #9
Discussion|Z#F>TK%A). (Methods and condition
have to be written clearly with the reason why you
choose the condition. All related documents such as
raw data, reference article, reference book, previous
results have to be shown together with your
documents in the discussion)

26



(3) EERFE R (Results)
ERERIIBTORBIRNDALLENVETEEY, BRES TS, ERERTRIXIE
DiscussionM B LG LHEELEHD—D. FBHTLI-T —3TIILHET —I3FEH ELHENE
LU, CITEEIREL,

o HAT—REVHSTEEDRAYT—)LERBROT—A R DERBAPEERFE M4 E0E I S(raw data
have to be shown, where the scale of graph can be modified for easy to see).

« BILEHAERZENTIBEIILENBTRICLELLIICERHDERr—)L (Max&EMin)
MEILIZE S K512 B(The scale regions of the axis in every graphs have to be the same
for the comparison among results)

o MIZFEHAILE-REEZEDHIDEARIL (caption) D[+ 5(Put the title for the graph)

BEDERNEEZEANINIETHS. (FIC, ERZFHDIEHEEELTLIEDLGLD
T, IDaLICEEEFHEZ MY PTEEEHL TEHL). (To smoothly conducting the
discussion, important conditions should be shown with/in the graph)

AT NI —RMEELDTHLIGE EEBIN T —FL T DRITTRI LTS, EDRE, ED
FOGEMZ LD ET 32 MLE-IGEEFEBRAZEOZHRIBRYEHTS. =
DEL, EQEOILEEHETITO=EREOIN S MNSE K529 5. (Complicated analysis or
analyzed results should be shown with raw data, i.e. you should not show only analyzed
results)

*XPSARIMILDE—I B fEHT O, BEMIREGRENLZEICIIMREZRICH D/ V/\VEBEZTITD.
FRITICHE O TIEEAICKHEBZT 5. (You have to learn and know the method of the analysis)



(3) Example of figure

Bad figures Better figures
(a)

} D L L L I B

15 8 sof B BN sheet _
o] > 2l 200K _|

5 5 10 N -

O__ E 0 | ] | ] } JI/\\T'E

' 150 200 250 300 350 400 450

150 200 250 300 350 400
Energy loss (eV
Energy (eV) (b) gy (eV)
30 — — 40 | T | T | T | T | —
25 — 8 »l BN sheet _
20 — L\/\‘ = B 300 K
15 - 2 20 C —
10 - c
Q 10} —

@sity @ Intensity (cps)

5_

( 0 === | 1 —
= E—

150 200 250 300 350 400 450 \ 500 150 200 250 300 350 400 450

Energy (eV) Energy loss (eV)

Figure 1 EELS spectra of OO and OO.... Figure 1 EELS spectra of OO and OO....

Clear comparison can be done and message is clear for good figure



(4)Z%&%Z (Discussion)

EERIERMNOEZTHINOIEEZREBENICEHRICEH T 5. FHAINIFEI LA
0, BEENRNAGVGEDKRREDEZEE LI TEDRRAEN KEE HIEH
[CZFD. NICKYRD—FNBET ELMNSHEI(Z7ES. (Derived message
have to be discussed. Comparison with the literature or previous results is
important. If the experimental results are hard to understand, you should
consider the origin and reason about the results and consider the method to
solve the problem)

(5) F & (Summary)

EREHRITED LITHERICHHDETE T -RBICH L TOIEHREZ TS

Summarize your results and message with respect to your objective written in
the first item.

(6) SR DFE (Next plan)

SEDFEIAENERT DIGEIRHBZRM I SHZEVIERICERLLD.
R MDDiscussion|ZASETHDEAFHNLZHELLERMWEMOHIEZTRT JOIZT
4. Possible next plan of your research should be described and thus we can
discuss about your draft and results. It is good to write short and long range plan.
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Example

title, year-month-day, name
F4Ahwa AH
ERRERIGIC XD Rh(110).E UNO+D, RBS “Na D A F S 7 ARE  HGE
objective
alhETOHE FHEOTF A v a VAR
CO MycRHCHIT5 515 KL FOMEHELIE D, TORRED, CODERICLILIEDTH

LT EAH o, LWEE 320 K WLLO D, R TRARENBICHEVESRSNY, T
ANF—BRICBVS TN 2 I,

0976 IR

BiEIDF 1 Ad v &g /B5OEE
* COWRICEYD dband DEFS OMBHICHNL EHIC, WEEEICBWIRASOTIREW
.
* NOROYNEERDONMBORATEECHEESHI00,
- KMEECEDAESEOBRIAEILENS T iR, TRNF—BEmICBVXL, EROT
INF—EBRP LTINS EZRLTWAOTIEEWESS I,
* KFE TICKFEWRA O Kinetics ET &1,

SHDTF4 AAhvya VAR

- HBRR

ON, BUS OFE S TRAT
ON, BB TR D, ST IERTFN

- ReATRER

®NO0+CO FHRIRERIS
D WP
ONO+ D, T BIRNERIS

experimental method and condition
1. ERREISIC KD Ru(110) £ NO+D: UGN BB DX A F 3 7 A[E
1.1 N, R DO sE Al e

LL1 EEREM
R 110) ' COERREEGSIC & 5 NO+D; S NFBED[0011 /5 TOM B HMEICE D AE
SHGD Dy SHEOE W DWTHE LI

1.1.2 =BT
ST IS 470K
SAHBAI
N,O 1.0x107 Torr (FEZNITS) 2.3 %107 Tom)
D, $X107 Tom(RYIES 1107 Tom)
SFfESHE D (00115 ICH DN

LI3 EBTIE
-HOF T IE 80K, 0,5<107 Tow & F, 5 SHEINRRL /=, £, 600K ETHH
Lrz#&, 110K ETHEREEZTV., MROKRELHEEL -,

BRI A 2V 1 D: 5.0 <107 Tom(RAE S 10%10” TordlE /) F 800K TS5 S8, X6
£ 1000 K ETHIRAL., 7 LIS S SMEZID BRY /-, 1000 K A, 470 K £ THA
Lie.

WRIGEY A 20 1470 K E T4 U7 N0 202 E 1B M U MassNo.30 & 4 L OdEE 51
WEE{T2 1z, —HOWERBLE 10 3Ty, Wil s MRS Ed (Fa v —DE—2—
FREELS D). BE 10 OMEE{To I

ERgH A 2N EFENMTV, BN L EYLE,

LIARHR

D; DTS 1X10* Tom I 3547 5 KEE/ P IR B2 Figl ~Fig.9 IKRL, M/h FRETRD
T2 7 A 2 V5 & F OO WliRESHE L,
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TAARNYL AV TROT=CEERAE

[11)190_K&210 KT®uptake O2-TPD
[12)280 K - 320 KT@0O2_TPD
[03)CO2L02MDE=

O4)53 U PFRN TRERED D HEDIRET
O5)RESAMNLFIIToTLIZESRTO2MD IR
ERPAEUMENGLIDNEEZS(REIAD
BHEFTVY)

[06)carbon_black TMD02-TPDH0S
O7)ZBRAF—TENTWVGEWNT ST TH
TPDZ %% (commercial_graphenehlsuitable?)



6. How to prepare the presentation

Mostly presentation in conference or seminar is done by
representing the laboratory and collaborators and thus

you have to prepare carefully with deep discussion with
Nakamura-sensei and Kondo.

You have to prepare your presentation by considering the
audience, i.e. what kind of audience is there. Depending on
the audience, your presentation should be different. In the
case of variety audience from students to professional
people, good presentation is “easy matter at the beginning
and later professional contents”

Practice is required at least 3 times
in front of Professors! 2




Guide Line and time-schedule of your preparation

 Three-two weeks before: You have to make a draft of your
presentation. You have to ask Nakamura-sensei and Kondo about the
schedule of the practice. If several presenters need practice, the
schedule should be managed by the representing person of the
presenters and make a schedule for every presenter.

 Two-one week(s) before: Prior to the practice, you should make a
draft (describe of your sentence) of the presentation. You have to
practice in front of members (e.g. senior students). You should
understand the importance of the usage of words, e.g. “it is
indicating” and “it is considered” are different and thus you have to
use carefully. The objective and the summary should be consistent)

* One week before: You have to prepare the “expected question and
your answer” by describing in word or PPT file and prepare the slide
to show during answer. How to answer the question decides the
quality of your presentation. You have to very carefully prepare it.)
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