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Figure 0: Whole figure of the apparatus.

PHI 5000 VersaProbe III with AES can be controlled by the computer. However, there are
several operations that should be done manually: first, setting the sample holder into the vacuum
chamber (, secondly, creation of the ‘Platen’ (sample holder for the one-time experiment)
and taking photograph of the samples on the sample holder (, and thirdly, taking out of
the sample holder (§2.1]). These sequences do not have to be memorized but should correctly
be done referring to this manual.

Appendix [A] describes how to initialize the sample stage.

The usual usage fee of the VersaProbe III is ¥4,400/h. However, it is descounted to be
¥2,900/h by uploading the raw data files and an excel file that describes the information about

the samples, How to upload the data files is described in Appendix

The URL for uploading the data files is as follows: https://lcnet.t.u-tokyo.ac.jp/data_
system/.
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Chapter 1

Manual operation before starting the

experiment
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Figure 1.1: Log-in window of SmartSoft-VP

SmartSoft-VP

VersaProbe III w/AES 3:2.1:19

ommunication for Analyzer failed in SetupCommunicationDevice. T5-EFECES A

(&) =3

Please wai t B

& Infializing motars: Anade,...
(b) i
Rk
el WA 11T 1y BT D% ‘ | s
Analyzer Error X

‘.6' Unable to download SCA (FRR) Lens Constants. OLE error 800410E3

° 7

Figure 1.2: Start-up window of the VersaProbe.
‘OK’ on (a) can be clicked to open (b). After
waiting for a moment, (c) is displayed. ‘OK’
on (c¢) can be clicked to continue

1.1 Intrduction of the sample
holder to the introduction
chamber

1.1.1  Fill in the experimental note-

book

Date, affiliation (laboratory), status (school
grade), phone number, and pressure in the
main chamber before starting and finishing the
experiment, should be described on the exper-
imental notebook.

1.1.2 Start up of the control program
‘SmartSoft-VP’

After the photograph of the VersaProbe III is
shown, Figs. (a), (b) and (c) are displayed.
In Fig.[L.2](a), ‘OK’ can be clicked to show Fig.
(b). After waiting for a moment, Fig.
(c) is displayed. Here, ‘OK’ can be clicked to
start up the control software ¢ SmartSoft-VP’.

‘(2] System’ tab on the upper left of Fig.
should be opened. Then, ‘[3] Vacuum’ tab on
the lower right should be opened. ‘- --[4]" can
be clicked to enlarge the vacuum gauge.

1.1.3 N, purge of the introduction

chamber

Fig. shows around the regulator of Ns.
It should be verified that both the values of
‘[1] first-order pressure’ and ‘[2] second-order
pressure’ are zero. After verifying that the
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Figure 1.3: VersaProbe III Initial window of the SmartSoft-VP for controlling the VersaProbe

II1

[1] first-order
pressure gauge

[2] second-order
pressure gauge

[3] first-order pressure
adjusting wrench

[4] second-order pressure
adjusting knob

[5] N, supply valve

Figure 1.4: Ny flow regulator

‘5] No supply valve’ has been opened, ‘[4]
second-order pressure adjusting knob’ should
be turned counterclockwise such that it can be
turned easily. ¢ [3] first-order pressure adjusting
wrench’ should be opened by turning it coun-
terclockwise to increase the first-order pressure
quickly. Next,* [4] second-order pressure ad-
justing knob’ in Fig. should be slowly and
carefully such that it slight increases to be
around 0.015MPa (less than here 0.02 MPa).

Fig. is an enlargement of ‘[6]” on the up-

/ 5 = \
Y .

[1]first-order
pressure gauge

)

[2] second-order
pressure gauge

Figure 1.5: Ny flow regulator (enlarged)

per left of Fig. With ‘Backfill Intro [1] se-
lected in the pull-down menu, ‘(2] Process Task’
can be clicked to No-purge the introduction
chamber and change ‘Nitrogen V2’ to be green.
The values of ‘Intro’ and ‘Intro: Ton Gage’ in-
crease to be ‘1.0E4005 Pa’ in Fig. ‘5] Af-
ter No-purge is finished, ‘[3] first-order pressure
adjusting wrench’ should be closed by turning
it clockwise. It should be verified that the ‘first-
order pressure’ and ‘second-order pressure’ de-
crease to be zero. The other knobs do not have
to be touched.



1.2. CREATION OF NEW ‘PLATEN’ AND TAKING PHOTOGRAPH OF THE SAMPLE HOLDER3
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Figure 1.8: Sample holders

1.1.4 Choice of the sample holder

Samples are usually pasted on the sample
holder with conductive both-sided carbon tape.
The height limit of the sample is 7 mm. Fig.
shows sample holders for the VersaProbe
III. 60mm sample holder [Fig. (e)] is fre-
quently used since it can hold many samples.
Fig.[1.§(a), (b) and (c) are 25mm sample hold-
ers. (a) is a flat normal holder. (b) with a spot
boring is prepared for samples whose height is
large. The samples can also be fixed by using
screws and metal fixtures as shown in (c). The
use of (d) AR-XPS holder is prohibited since
this holder caused a serious trouble.

1.1.5 Set of the sample holder in the
introduction chamber

In Fig. (a), a 25mm sample holder is set to
the sample introduction fork. As shown in Fig.

the sample holder should be set on the sam-
ple introduction fork such that ’[2] Round dent’
on the ‘[3] Lower groove’ just fits the screw of
the sample introduction fork. It should be ver-
ified viewing through the front window in Fig.
(d) that the sample holder does not inclined

as shown in Fig. [1.9] (e)

1.2 Creation of new ‘Platen’
and Taking photograph of
the sample holder

In UlvacPhi, the sample holder for one experi-
ment is called ‘Platen’

1.2.1 Naming the ‘Platen’ and set-

ting the data folder

In Fig. after opening the tabs of ‘Sys-
tem[1]” and ‘Sample Transfer[2]’, ‘(3] Create
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Figure 1.9: (a) a 25 mm sample holder has been
set on the sample introduction fork, (b) a 60
mm sample holder has been set in the sample
introduction chamber, (d) viewing through the
front window, (e) the sample holder to be hor-

Figure 1.11: The status of the sample introduc-
tion grip is (a) free, (b) stopped at the small
stopper and (c) stopped at the large stopper
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Figure 1.12: ‘System’ tab on the upper-left
" and ‘Intro Photo’ tab on the right have been
Figure 1.10: After opening the (a) ’[1] System’ opened. After clicking ‘[1] Connect’ and then
tab and then (b) ‘Sample Transfer[2]’ tab, ‘(3] waiting for ten second or so, ‘(2] Photo’ can
Create Sample’ should be clicked. When (c) is be clicked to take a photograph of the sample
opened, ’[4] New Platen Name’ should be typed holder

to click ‘OK’
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Figure 1.13: With a tab other than ‘System’
opened, the photographs of the sample holder
can be observed
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Figure 1.14: After verifying that the cover is
put on the introduction chamber, ‘Pump In-
tro[1]” should be selected from the pull-down
menu. Then, ‘[2] Process Task’ can be clicked
to start vacuuming the introduction chamber

Intro: lon Gauge " Intro
(T} 9.9E+009 Pa (E)8.5E+002 Pa

:
(a)
Intro: lon Gauge { Intro
(T) 6.2E-004 Pa (€30 0E+000 Pa
% |

Intro
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Figure 1.15: After waiting around forty seconds
or so, (a) vacuuming mode using only the ro-
tary pump changes to (b) that using both the
rotary and turbo-molecular pumps

Sample’ has been clicked. In Fig. m (c),
‘4] New Platen Name’ can be typed to click
‘OK’. Alphabetical characters and number can
be used. Kanji, Kana and other special char-
acters cannot be used.

1.2.2 Taking a photograph of the
sample holder

While the photograph can be taken during vac-
uuming the introduction chamber through the
transparent cover as shown in Fig. (c), it
can be also taken before putting the cover on
the introduction chamber.

At first, the sample introduction grip should
be stopped at the ‘Small stopper’ as shown in
Fig. (b). In Fig. with ‘System’ tab
on the upper-left and ‘Intro Photo’ tab on the
right opened, ’[1] Connect’ should be clicked.
After waiting for 10 second or so, ‘[2] Photo’
can be clicked to take a photograph of the sur-
face of the sample holder. After waiting for 10
second or so, it can be observed if a tab other
than ‘System’ is opened.
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Figure 1.16: By clicking ‘(3] Intro’ of (a), (b)
and (c) are displayed. Then, ‘(4] OK’ of (c) can
be clicked to continue
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Figure 1.17: After vacuuming the introduction
chamber for 1 h, ‘OK’ can be clicked to con-
tinue

MANUAL OPERATION BEFORE STARTING THE EXPERIMENT
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Figure 1.18: The sample stage is moving to the
transfer position

1.2.3 Vacuuming the introduction

chamber

Before putting the cover on the introduction
chamber, inside the rim of the cover and the
groove on the introduction chamber for putting
on it should be swiped with ethanol since the
vacuum level sometimes comes to be poor by
dust.

After putting the cover, the sample introduc-
tion grip should be stopped at the ‘Small stop-
per’ as shown in Fig. [1.11] (b).  After select-
ing ‘Pump Intro’ from the pull-down menu in

Fig. ‘[2] Process Task’ should be clicked
to start vacuuming the introduction chamber

After the red display of V3 in Fig. [l.15] (a)
changes to be green as shown in Fig. [1.15] (b),
the upper value of the vacuum gauge should
become 0.0E000 within 2 seconds or so. Af-
ter waiting 1 h or so, when the pressure gauge
of the introduction chamber is less than 2.8E-
004, the sample holder can be introduced to the
main chamber from the introduction chamber.

1.3 Introduction of the sample
holder to the main cham-
ber

There a two ways of sample introduction to the
main chamber: manual introduction and intro-
duction by dragg&dragging the photograph.

§1.3.1}and §1.3.2|describe the former and the
latter methods, respectively
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Figure 1.25: (a) After waiting for V1 valve to
be opened, the photograph of the sample holder
should be drag&dropped on the sample stage
in the main chamber. After inserting the grip
completely as shown in Fig. [1.20} (b) ‘[2] OK’
should be clicked

1.3.1 Manual introduction of the
sample holder

‘[1] System’ and ‘[2] Sample Transfer’ tabs in
Fig. [1.16] should be opened when introducing
the sample holder to the main chamber. The
user should wait for 1 h during the introduc-
tion chamber is being vacuumed. The pressure
in the introduction chamber should be less than
2.8E-004 in Fig. [I.7] when introducing the sam-
ple holder into the main chamber. ‘[3] Intro’
in Fig. [1.16] (a) should be clicked to introduce
the sample holder to the main chamber. Af-
ter waiting for a minute or so, V1 valve opens
with a sound of compressed air. After clicking
‘4] OK’ in Fig. (¢), the sample introduc-
tion grip should be slowly inserted such as to
stop at the stopper. If it cannot be inserted
completely to the stopper, it should be drawn
to close V1. Then, the sample stage should
be initialized by referring to the description in
Appendix [p.

After Figs. (a) and (b) are shown, ‘OK’
in Fig. [1.17] (¢) can be clicked. With this op-
eration, the sample stage moves to the transfer
position to show Fig. [1.18

When Fig. is shown, the sample holder
can be transferred to the main chamber from
the introduction chamber to be set on the sam-
ple stage by siliding the ‘Sample introduction
fork’ stopped at position (b) of Fig.

MANUAL OPERATION BEFORE STARTING THE EXPERIMENT

Task Information

\i) Please retract transfer am.
@ C=7 o=
Intro- lon Gauge @ 1.7E-007 Pa Off
[ 2.3£-004 Pa O -E—Nem
5 — 6 | :
- AES LaB6
E i O l Standby

Figure 1.26: Here, the sample introduction fork
should be slowly extracted. Only the sample
introduction fork without the sample can be
drawn

The sample introduction grip should be in-
serted such as to stop at the stopper as shown
in Fig. If it cannot be inserted completely,
it should be drawn such that the sample holder
is returned back to the introduction chamber
to close V1. Then, the sample stage should be
initialized referring to the description of Ap-
pendix [A] After that, the sample transfer pro-
cedure should be retried.

With regard to the XPS measurement after
the sample transfer, the description in Partl
manual should be referred.

1.3.2 Introduction of the sample
holder by click&dragging the
photograph

When the pressure in the introduction chamber
in Fig. [I.7] is less than 2.8E-004 after waiting
for 1 hour, ‘OK’ can be clicked for the message
in Fig. [1.24 The photograph of the sample
holder can be clicked&dragged as shown in ‘[1]
—.

After inserting the sample introduction fork
completely to stop at the stopper as shown
in Fig. ‘OK’ in Fig. (b) should be
clicked.

After clicking ‘OK’ for the message of Fig.
1.26| (a), the sample introduction fork should
be drawn slowly such that the sample holder
comes back into the introduction chamber.
With this procedure, the sample introduction
finished. Then, the XPS measurement can be



1.3. INTRODUCTION OF THE SAMPLE HOLDER TO THE MAIN CHAMBER

started referring to the description in Partl manual.

9
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Chapter 2

Operation after finishing the

experiment

[1] & sampe L xps o AEs [2]
s ||l .

Main Chamber —
e clE

of_s= ]

Task Information X

@ Pump intro task is complete.

Select[OK] to continue the sample transfer.

(©) coee
Main Chamber (Ray

Eeut
zg‘ Ol l
v | AES LaB6
e O[S ]

Figure 2.1: With ‘[1] System’ tab on the upper-
left and ‘[1] Sample Transfer’ tab on the upper-
right opened, (a) the photograph of the sample
holder can be click&dragged to show (b) ‘[4]
OK’ in (c) can be clicked to show (d). When
(d) is shown, the sample transfer grip should
be slid in as shown in Fig. @

11

Figure 2.2: After V1 valve is opened, the sam-
ple introduction grip should be drawn such as
to stop at ‘[1] Small stopper’ as shown in Fig.
1.1 (b)

|| Sample Transfer

@ AutoTool: EXTRACT PLAT _ %

J8)suel| a\dums]

‘AU|UTDU| Waiting for user. Please move transfer arm to Iran&‘

Stop

BlBLWIED)

Abort

(a)

Task Information x

(b)

Do not show

Please move transfer arm to transfer point

WINNae A

Select [OK] only after arm is at fransfer position
| 0K |

Figure 2.3: After (a) and (b) are shown, ‘OK’
on (b) should be clicked

Cancal

2.1 Extraction of the sample
holder

2.1.1 Vacuuming the introduction

chamber

After selecting ‘Pump Intro [1]” from the pull-
down menu of Fig. ‘[2] Process Task’
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should be clicked to start vacuuming the in-
troduction chamber.

After waiting for 15 min or so such that the
pressure in the introduction chamber is less
than 2.8E-004, the process to extract the sam-
ple holder can be done.

2.1.2 Extraction of the sample
holder from the main chamber

to the introduction chamber

In Fig. (a), with ‘[1] System’ tab and [2]
Sample Transfer’ tab opened, the photograph
of the sample holder can be click&dragged as
shown in ‘[3] +—’ to close V4, open V3 and
show Fig. (b). In Fig. (c), ‘(4] OK’
should be clicked to open V1 and show Fig.
(d). Here, the sample introduction grip should
be slid in such that it stops at the stopper as
shown in Fig. 2.2]

If the sample introduction fork cannot be
completely slid to the stopper position, it
should be drawn to close V1. In such a case,
the sample stage should be initialized referring
to the description in Appendix [A] After that,
the procedure of Fig. should be retried.

When Fig. [2.3]is shown, it should be verified
that the sample introduction falk has been in-
serted completely as shown in Fig. Then,
‘OK’ should be clicked. With this operation,
the sample stage moves downward such that
the sample holder is transferred to the sample
introduction fork.

Whwn Fig. 2.4 is shown, the sample intro-
duction fork should be drawn slowly and care-
fully such that the sample holder is returned to
the introduction chamber as shown in Fig.
(a) and (b).

2.1.3 N, purge of the introduction
chamber

Fig. shows around the regulator of the
N2 cylinder. Fig. 2.7 shows the enlarged
one. It should be verified that the values of
both ’[1] First-order pressure gauge’ and ‘[2]
Second-order pressure gauge’ are zero. At
first, ‘(4] second-order pressure adjusting knob’

OPERATION AFTER FINISHING THE EXPERIMENT

|| System Sample Transfer

Jajsued) ajdwes

‘AU(UTDU\. Waiting for user. Please retract transfer arm.

Stop Ahort

[JDa nat show

BlaWIED JagWEYD

Task Infermation X

@ Flease retract transfer arm

Cancel

nnaeA

Figure 2.4: When this message is shown, after
verifying the sample holder inserted, the sam-
ple introduction grip should be slowly drawn

ewan O & ]
Off

(@ 85E-007 Pa
0 l ENeut
Standby
o) l AES LaB6
Standby
jon Gun

ntro
(©0.06+000 Pa

Figure 2.5: The sample holder has been re-
turned back to the introduction chamber

should be turned counterclockwise such that
it can easily be turned. Next, ‘(3] first-order
pressure adjusting wrench’ should be turned
counterclockwise slightly such that the value
of ’[1] First-order pressure gauge’ increases
rapidly. Then, ‘(4] second-order pressure ad-
justing knob’ should be turned clockwise slowly
such that the second-order pressure is around
0.015 MPa. It should not be over 0.02 Pa.

Fig. 2.8|is an enlargement of around ‘[6]" of
Fig. [p2] ‘Backfill Intro [1]’ should be se-
lected to click ‘[2] Process Task’ for Na-purging
the introduction chamber. When purging, ‘Ni-
trogen V2’ on the left of vacuum circuit changes
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[1] first-order
pressure gauge

[3]first-order pressure
adjusting wrench
[4] second-order pressure
[5] N supply valve adjusting knob

Figure 2.6: Ny flow regulator for purging the
introduction chamber

7 /.

[2] second-order
pressure gauge

[2] second-order

pressure gauge

\

[1]first-order
pressure gauge

Figure 2.7: Ny flow regulator for purging the
introduction chamber (enlarged)

Vacuum

Watcher Tasks

TR Y

Task 18

T e

Transfer Sample

Diff Purmp Cn

Diff Fump Off

[ |ArgonLeak On
Froperties... Argon Leak Of

Intra Turbo Pump On

Intro Turbo Pump Off

Close Yent Walve
Transfer Yessel

[2]

Advanced Caontrol

Process

Figure 2.8: With tabs of ‘System’ and ‘Vac-
uum’, ‘Backfill Intro’ should be selected to click
‘Process Task’

to be green from red. The value of ‘Intro’ in
Fig. increase to be 1.0E+005 Pa.

13
Main Chamber
(STETE Jordaer, 6.3E-008 Pa
57— Intro
: ’ 1.0E+005 Pa
Intro: lon Gauge
9.9E+009 Pa

Figure 2.9: After No-purging the introduction
chamber

Vacuum

= |[&

‘Watcher Tasks

Task |Pump Intro ~
EreTHfitme
= 1
tansferSample

Diff Purnp On
Dift Purnp Off
Argon Leak On

Properies... |1 100n Leak Off
Intra Turbo Purnp On
Intra Turba Purnp Off
Close Went Vahe
TransferWessel

Jeysuel) ajduies

Advanced Control

)

.

Figure 2.10: After No-purging the introduction
chamber

After No-purging, ‘[3] first-order pressure ad-
justing wrench’ should be turned clockwise to
close. It should be verified that the first-order
pressure and then the second-order pressure de-
crease to be zero. The other knobs do not have
to be touched.

2.1.4 Vacuuming the introduction

chamber

After putting the transparent cover on the in-
troduction chamber, in Fig. ‘Pump Intro
[1]” should be selected to click ‘[2] Process Task’
for vacuuming the introduction chamber.

After finishing the experiment, the final
value of the pressure in the main chamber
should be filled in on the experimental note-
book.
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Appendix A

Initialization of the sample stage

Sample [1 ] Stage
- Stage Setings
SEM i 1D: None =
CENTER ~ )'>
k) =4
= ]
I i R Load Save Delste & File,
Stage Parameters
Drive Mode: @ Absolte O Relative
Target Drive Curent =
3
o
X () % 1663 5
e
Y mmy [ 0038 v -0.037 2
Zgmmy| 5000 z 5002
Riideg) R -0.08
Comp R @
i
G
T(deg) T 45.00
Eucentic [2]
Drive All @ stop
v z Rota [Tkt Zalar Rotation
Speed (MPR) (RPM): 1.00
Stage W:
2055500 i Zalar Stop Zalar
Are you sure you want to initialize the stage?
1Y Advanced Contral
[4] o [ [3]
T T T T
Neut | INeut | Standard XRay: O |ENeut: OFF [A] AES LaB6: Stby  |IGun: OF [A] 2

Figure A.1: With ’System [1]’ on the upper-left
and ’'Stage [2]” on the right opened, ‘Initialize
(3] can be clicked to initialize the sample stage.
Before clicking ‘(4] Yes’ on the lower verification
window, it should be verified that the sample
introduction fork has not been inserted in the
main chamber

The sample stage of the VersaProbe III
sometimes has trouble that can be resolved by
initializing it.

When initializing the sample stage, the
sample introduction falk should not be

15

Please wait...

& Initializing motors: Tilt.

@ Stop

Figure A.2: This window is displayed during
initializing the sample stage

x

Stage Information

Stage initialization is complete.

Figure A.3: This window is displayed when the
initialization is completed

inserted to the main chamber.

In Fig. with ‘Sample[1]” tab and ‘Stage
[2]” tab opened, ‘Initialize [3]’ can be clicked to
initialize the sample stage.

When a verification message as shown on the
lower left of Fig. it should be verified that
the sample introduction falk has not been in-
serted to the main chamber before clicking ‘[4]
Yes’.

During the sample stage is being initialided,
Fig. is shown. After the initialization is
finished, ‘OK’ in Fig. should be clicked.
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Appendix B

Upload of the measured data to the

database

ARIM-mdx Data System
ARIM-mdx 7— &R T 1

F—2INE - B - BIRO-H0BERI AT L

EEBBN (FB- RFFr/(R)

T
T

i

FRE

;:;’ 557
I |
THURE - B - AT

Vv

1. KiRE2Z 77 F X b L—2 (Nextcloud)
[ [] ] o #—E' RURL: https://arim.mdx.jp/nextcloud]
o A ®DF5| #: ARIM-mdx Nextcloud X F L — SFIA AL

EEEZETT/ MR

|-

Figure B.1: URL of the hub base of the
University of Tokyo of ARIM project. This
URL should be clicked to upload the mea-
sured data: https://lcnet.t.u-tokyo.ac.
jp/data_system/

The usual usage fee of the VersaProbe III
is ¥4,400/h. However, it is discounted to be
¥2,900/h for users who upload the data files
on the ARIM database.

This chapter describes how to upload the
data files on the ARIM database.

The URL in the figure caption of Fig. can
be clicked to open the login window as shown
in Fig. Here, ID and password can be
typed to login the ARIM database. These have
been validated when the application for use is
accepted.

ZhoxbiERdady P
A—-HF—BE LR A-LFELA
ﬂ23u7xxx1

JIKAT=F

27— REEBSIhTTD

Figure B.2: Login window to the database. ID
and password should be typed to open Fig.

oc00 O m w 4
CAICEX

® AT—IREBE REOHISRE

Figure B.3: ‘[1] icon’ can be clicked to show

Fig. |]E£I|

From Fig. to Fig. can be clicked in
this order to upload the raw data files. The

data files can be dragg&dropped on the field of
‘Here, files should be dragg&dropped’ in Fig.
B.9

An excel file ‘DataSheet Ver-
saProbelll 20XX XX XX 001.xls’ that
describes the information concerning the
samples should also be uploaded here.

17
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= @& + FFRVERR

- |ar99[1] = M  Jarge  23UTXIXX +  $RIERR

[1] h VersaPeobelll <3

Figure B.4: ‘Large [1]’ should be clicked to

show Fig. (B
Figure B.7: ‘[1] VersaProbe IIT” icon should be
double-clicked

o000 O m W 4

= % large +  FFRVERR

] i

’

Figure B.5: ‘23UTXXXX [1]” should be clicked - I
to ShOW Flg 2 IOy A)aER7vIO-R

« G [3] 3| [w weove [2]

B #ROTFRNI 7L
- B T TL— IS —EE

T71IHHDFERA #  Add description

VersaPeobelll

large 23UT XXXX

* JrEVYIO-R

Figure B.8: ’'Create [1]’ and 'New folder [2]’

[- (erspecvent [3] > ) [- i [2]] should be clicked to type the ‘date [3]’
B FROTFRNTPAL

- B T TL—hIANS—EEE

T71IVhHDFEA #  Add description

Figure B.6: ’'Create [1]” and 'New folder [2]’
shoud be clicked to type ‘VersaProbelll (3]’

23UT XXXX VersaPeobel 20240214

After uploading the files, the browser may be - Here, files should

closed.
IFANDBOERA be dragg&dropped

Figure B.9: Files should be dragg&dropped on
the folder of the date
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60mm sample holder

ARIM
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Connect
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Fill in the experimental notebook
first-order pressure adjusting wrench
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second-order pressure adjusting knob
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Tubo-molecular pump
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