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What kind of hints?

« System architecture
« Delta updates

« Automation setup

« Other

« PFG offset

« Gradient shimming



System architecture
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ECS VS ECZL

Block diagram

of ECS— Event time resolution 20 nsec
Minimum event duration 380 nsec
ECS - OBS RCVR Frequency step 0.01
y Z@ Switching time 100 nsec
H [Se——— \¢ Max. spectrum bandwidth 2 MHz
| Sequence memory 512 Mbyte

are mtegrated into
Only one boarg

ECZL More reliable

Faster service

NMR
spectrometer

im

* RF: Radio Frequency, Transceiver: transmitter and receiver _ _
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Delta 4 (ECS) VS

Delta 5+ (ECZL / ECZ / ECS (II))

automation

J Sample No.1

@ PROTON 1D

@ CARBON 1D

ECS

Queue

1 Sample No.2

@ PROTON 1D

@ CARBON 1D

The host PC sends queue
elements one by one and
waits for feedback

The connection between the
host PC and the
spectrometer is required
during automation

Data is saved in host PC

~
=

' -
. _ T/ | |

ECZ Luminous

Automation /
Queue

Job group
I Sample No.1 @- PROTON 1D

T Sample No.2 E CARBON 1D

One job group is sent to the
spectrometer when
submitted

The connection is not
required during automation

Data is saved in
spectrometer
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Delta Database System

Workstation (Host
computer)

Delta: Data processing and
Interface to Control

RMT: Automatic copy of data
from console database

Default IP: 172.20.1.201
Windows 7, 8,10 or 11

Console
Control: Console and database
operation
RMT(Instrument): Database and
console maintenance
Default IP: 172.20.1.210

Windows 7 Embedded (ECZ) or
Windows 10 loT Enterprise 2016 {_

—

delta.exe 0

Host Computer

F- N

@ Request a

data to the Spectrometer.

8 File Browser

Filn optons Go (TiRecent rFavorite Fiss

|Dasitop 13 4 | &b 6 5-;_

* PLACES
L Lol

20190618 1h_sn_1h_ab_m_tast-1
20190618_rshe_carbon-1
20190615_cahe_cosy-1

20190613 _cahe_henbe_heqc_cosy-1

@2 Send the data to

A

I T
[ ety AT ey =

the data folder

Copied in data folder

LTSB (ECZL and some ECZ)

Spectrometer

r—il |

control.exe

Database

J
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Software configuration

* Workstation
— RMT: C:\Program Files (x86)\JEOL\Remote Maintenance Tool (install folder)

*  MaintenanceService.ini (config)

— Delta: C:\Program Files (x86)\JEOL\Delta 5.3.3.app (install folder)
*  C:\Program Files (x86)\Common Files\JEOL\Delta 5.3 (manuals, license, permanent GMP mode) [All users]
*  C:\Users\<Windows user>\AppData\Local\JEOL\Delta 5.3 (local configuration) [Windows user]
*  C:\Users\<Windows user>\Documents\JEOL (local files,e.g., experiments, scripts, etc.) [Windows user]

*  C:\Users\<Windows user>\AppData\Local\VirtualStore\Program Files (x86)\JEOL\Delta 5.3.3.app (it should be empty, but
trying to do a restricted operation may lead to files being stored here)

e Console

— Control: C:\Program Files (x86)\JEOL\Control 5.3.3.app (install folder)

*  C:\Program Files (x86)\Common Files\JEOL\Control 5.3 (local folder, backed up by RMT (Instrument). Contains both
spectrometer configuration, spectrometer user configuration, and local files uploaded to console)*

- C:\Program Files (x86)\Common Files\JEOL\Control 5.3\users (spectrometer user specific files)
- C:\Program Files (x86)\Common Files\JEOL\Control 5.3\web_server (SQL database)

— RMT(Instrument): C:\Program Files\JEOL\Remote Maintenance Tool
*  MaintenanceService.ini (config)
» files\configurations (Control backup files)

In bold: configuration to backup
* Control local folder can be backed up via RMT and the backup downloaded with RMT(Instrument) (options to backup config/logs/data)
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Users? Which users?

a

Workstation Windows user account: Linked to Delta preferences, including GMP mode,
Spectrometer operation mode and can be used to customize automation. Windows user account is
linked to processing actions.

Spectrometer user account: How users log into the spectrometer control in Delta. Managed within
Delta. Spectrometer user account is linked to acquisition actions.

Console Windows user account: Typically this is only Administrator, only used for internal file
manipulation, such as customization including Smart mode buttons

RMT Spectrometer user account: These are linked to spectrometer user accounts. console has
access to Administrator menu (restarting control, solvent control). Datum in addition has access to
Service menu (updating software).

RMT Workstation user account: console and Windows user accounts. console has access to
Administrator menu (backup management, printer config). Datum in addition has access to Service
menu (updating software, change password for RMT Workstation user account).

Solutions for Innovation JEDLD



List of users with emails

If you do remote desktop into the console and locate:

C:\Program Files (x86)\Common Files\JEOL\Control 5.3\configuration

There is a file called authorization.jts

This contains the list of all users. It is perhaps in a not very convenient format to extract emails as it also contains other user data.
But you can make a copy, change extension to csv, open it with LibreOffice or similar ensuring you also use spaces as delimiters, then you
will have in a column all names with emails, hash code, dates, brackets and empty spaces. If you do an autofilter on that column to
remove empty spaces and brackets you will get something like (note that | don’t have emails assigned other than for Siegfried_GMP user,
which you can see has an email just after the hash code):

S s

Bl gs.xy.m st Fgmu!» Styles Sheet Do Jooks Window Help o =
E-2a-H-D@R XBGB ¥4 S-- 8
Libesation Sans e BB J U A.8.
¥ kL=

8 c]l b g F [3

|x

delta B
CO9ECEDCDI440652E 42452707BE6 &
o
®

TRUE
20-JUL-2020 15:50,52
20-3UL-2020 1550 52
0
damo
COOECEDCDA440682E B827B891599F 42452707BES j\
TRUE <
20-JUL-2020 15:50:59
20-JUL-2020 1550.50
0

2
CH9ECEDCDA440682E BS378891500F 42452707BES
TRUE
20.0UL-2020 15.51-21
20-JUL-2020 15:51-21
o
RYVU
3506F4848877430CA96 18CDE4BE IFEAALDIDIA
TRUE
1-SEP-2020 10:23.44
1.SEP-2020 10:23.20
0
Siegfted_GMP
2C1AZDCF770B14CE352361COCTTTO197CS4FSF 7D
weg@qmad.com
TRUE
19-0CT-2020 11:44:37 -
21
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Network configurations

Standalone

z .~ _crossover cable | ,
(Local network )

In network
(email configuration)

Local network

The email
functionality
requires the
acquisition
computer to
have access to
an SMTP
server and does
not support
authentication.

12 NMR Instrument

2nd Computer
Local network

NMR instrument

Multiple acquisition workstations

z F Data transfer (GMP)

HUB

For ‘'GMP’ DI

' NMR Instrument

non-'GMP' DI pata transfer (non-GMP)
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Network requirements

©)

The following networking ports and services are required for normal spectrometer operation between the
workstation and acquisition computer and should be considered when configuring either hardware or
software firewalls:

= TCP: 6241, 6242, 6243, 6244

= UDP: 6241, 6242, 6243, 6244

All normal spectrometer operations are routed through the aforementioned TCP/UDP ports and these ports
must be considered if installing the system behind a firewall or software firewall.

Microsoft Remote Desktop (RDP) Client may be used between the workstation and acquisition computer
for spectrometer maintenance; thus the following ports should be open in that network TCP: 3389 UDP: 3389

The ports used for data backup are 80, 1080, 139, 445. The Remote Maintenance Tool service from the
workstation can do the data backup from the acquisition computer onto a Windows / SAMBA shared drive.

The workstation and acquisition computer as installed are only minimally configured for network security.
If the user’s network environment is not secure, JEOL recommends that a separate firewall be installed to
secure the NMR spectrometer and workstation(s) requiring access to the NMR spectrometer.

The use of a switch between the workstation and the NMR instrument may slow down system operation.

o  Test: Load Edited HSQC twice in Advanced mode and check how long it takes before the methods are loaded and its estimated
time is calculated. Check this connecting directly the spectrometer to the workstation and via a router. If it is substantially
slower via a router, the router is not fast enough to handle the data transfer.

o  E.g. 10s when directly connected and 35s when connected via a router. Solutions for Innovation JEDL D



When the spectrometer is blocked

Aﬂ'el- Delta is restarted, i_fﬂ'le spectmmeter is not djsplayed‘ it may be blocked’ From the Delta console pUl l-down menu, select Tools - Service
& Spectrometer Control - Advanced Mode s
TR # JEoLDeRa V503 (= & i
Delta R Procesaing and Contrel Softwas
0.3 [Windows]
Copyright 1950-2012 by JROL RESORS
License Will Bxpire: J0-JAN-2014
Spectrometer list display No display
Check the section “Blocked Devices” Select the spectrometer from the “Blocked Devices”, and click
3 : the Unblock Device buttcn.
The IP addresses of the blocked devices are shown.
# Service Manager (] # Service Manager (]

| (D Ertre Network:

Block display No display

After a few seconds, the spectrometers that can be connected will be displayed in the JEOL o
spectrometer list



When the spectrometer is repeatedly blocked or is invisible

Best match e s = * JEDL NMR. - spechromebes conkrol Peop
file  Action
e Protocols and Forts | Gcope  Advanced  Locol Fopals Remaote Lbers

Windows Defender Firewall with =L :

Advanced Secur o Sircowe e o ol L - band Prousus ad Seviis Fems Commters
Iy K Inboiired Fles - . i -y = _
Y S Cutbound Rules Hame R Profile Ensbied M 2 Gereral
FE 2 * B Connection Securky Rutes g:d.m:m Montoring Hebwerk Manage.. :n - i3 Mew e, g e
settings i B e v | e, i 4 JEDL IR - scirneter sl |
& Frefox (T4 PRI T Fiter by State " i
; : 8 JE0L D Al Y W Fitar by Group 3 =
efend JEDL N9IR - soectiomater comsol
# Windows D er Firewall > ity % i o i .
i . B JEOL Devce Updater all e it
w  Windows Security > G JEOL Device Updnter Al Ve 3 " =) Babied
€ JEOL D Uipdister &l e 4 Exportlist.. ]
i - 5 JEOL Darnes Upslater all Ve ?
W Firewall 8 network protection > g S b s =
@ 1E0L Dence Uptater Al Ve = 5 iow thes comnechion
Search the web 0 JE0L Doncs Updater al Y M (70 Ao the connection F 4 s secune
1601 D Upister a e
B windows defender firewall - es 5 g"al Damica Elpdie. Al Ve o
JEOL Device Updatel &l e -~ -
results 3 @ IECIL MR - specuometey comtrol Pubic ¥ K Oustx L) Block the-coonectin
8 JEOL NMA - spectiemater controd Pubdic repartine
A windows defender firewall error 89 JEOL HKAR - spectrometer camtrol Putlic B e
OxB00706d9 > G JEOL NMF - spectiomatar s=nired Prrta. *
€ JEOL NME - spectrometer contral Pinate., Ve
B JEOL WM - spectiometer contrel Public e
£ windows defender firewall download > € JEOL Serics Manager Al o
501 Sarice Ranages Al oz
® . e g @ JEOL Sarvica Mansger A i
F2 windows defender firewsll free > & i S i i ‘=
: B JEOL Serice fbanager Al e
B windows detender firewall review > 89 JEDL Sanica Manager Al e
B IE0L Serace Manager Al Yes
e G JEOL Sarvics Manager Al Ve 6 o i
y ol Carecel
A windows defender firewall service > B citirs chmice it b e b ox | = Aooly
9 HAD A SHELD Streaming NG5 TOP Excep.. ] Ve W
< 2« s

2 windows defender ﬁrewall| dth A

1. Open Firewall Advanced security

2. Inbound rules

3. Find blocked rules

4. Open properties

5. Select “Allow the connection” in the Action
6. Click Apply and OK button.
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When RMT for workstation is not working

Log into Windows as datum, click on the Windows menu, type services and press enter.

Look for JEOL Remote Maintenance Service. It should have Status as Started, and Startup Type as
automatic:

MNarme Description Status Startup Type Log On As

‘a; JEOL Remote Maintenance Service Service for... Started Automatic Local Syste...

If not, Start it either from here or from the services tab in task manager, and right click, properties
and change Startup type to automatic.

If for some reason the user is disabled from modifying this, it may be possible to edit the registry:
Locate the JEOL Remote Maintenance Service under HKLM:
HKLM\System\CurrentContiolSet\Semvices | | | | JEOL Remote Maintenance Service

And ensure that Start reg_dword is set to 2

Jig| Start REG_DWORD 000000002 (2)
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Delta updates




Delta 6 why?

64 bits (Delta only, Control is still 32 bits)

New automation capabilities

New shape viewer

New search tool

Resolved bug: temperature not reset in walkup

Resolved bug: sample location gets corrupted
* Note that delete job related files deletes Smart mode method buttons (stored in console
under C:\Program Files\Common Files\JEOL\Control 6.x\users\<username>.jobs)

Delta 6.2 brings personas, monikers, announcement editor

Shortcuts: Ctrl-Sh-Alt-A - Advanced Mode
Ctrl-Sh-Alt-S - Smart Mode
Ctrl-Sh-Alt-W - Walkup Mode

Delta 6.3 brings solvent editing from Delta, easy datafile signing

Solutions for Innovation .JEDLD



Advanced mode job loading

& Spectrometer Control - Advanced Mode

Connection Options Tools Config Jobs

ﬁ-" I m Virtual_spectrometer_61 I

User: Botana
B Owner: Botana

&

[“oroton |[ carbon || cosv || veer |

Selective NOESY 1D

9

Add Experiment | @

| Receiver Gain: 50 | Spin: 0[Hz]

| = Lock: 1476

ﬂu leq)hsl Jobs D Queue ’ Monitor |‘ 0 SlEIIBI ‘Current tuning information for Probe is missing or incomplete.
Open Jobs [ Sample Name | I | [ Kind | I Preparation | [ Comment
[¥ New Job Bl |samplel |NONE Liquids | TRUE |
N =
¥ Experiment
Eljnjdual_adequat... NOt Ioaded
¥ Mew Job 1
Proton
= [ IIl
¥ New Job 2
k dMew Job 3 Oh 08m Loadeda &
Praton Oh 04m| Available Methods Job Parameters: New Job 3
Proton Oh 04m| ¥ Standard T] — "
Proton m = allow printing ¥ | to PDF §
Fluorine
Carbon = folder ¥
] Quantitative Carbon
Phosphorus = project ¥
Proton and Carbon
DEPT = priority ¥ 100 ]
Edited Dept =
Presaturation &
Watergate
COosY
DQF COSY
TOCSY
NOESY
ROESY
HMQC
¥ Edited HSQC Policy [Chc-c-se a scheduling policy
HMEC

* Now jobs are not all loaded at
once, only loaded when
selected

If you want to run measurements that take time at night, you can put off measurements that
take a long time for other measurements by settmg a prionity for the job ro be measived
This fauction is available in Advanced mode and Walkup mode.

Enabling Quene Control — Job Priovity Allowed from the Spectrometer Control window
systen seftings allows you to select the “priovity” parmmeter from the job parameter ereated
herein. Setting the priovity measures jobs with the smallest job nuber before jobs with
Iarger nnmbers regardless of when the job was registezed for measurement, Pot simply, if
there are jobs with “prorty” 10 and 20, the job with the priority of 10 will be measured
before the job with the priority of 20, even if the job with the priority of 20 was registered
firsl. You can assign nwmbers froms 0 to 100, Jobs that do not have a “priority” parameter
are handled as jobs with the lowest priority (priority = 100

You can d ine the highest priority value that can be zet by user (smallest value that can

Start [[dd-mmm-‘m,f\,{ hh:mm[:ss]

=)

he specified for that user) from the account control screen on he Spectrometer Contral
window. Additionally. you can also overwrite numbers for the index that indicates the
priority with characters using the pencil button on the same screen, (E g, prioity=10
pricrity="Tugh"”)
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Scheduling

on Options TooileanﬁgPobs

m Virtual_spec

8]s

User:
Owner:

Probe Tool
B, Calibrate ADCs
g, B Manage User Accounts

1} Instrument Preferences

i

lpies I Jabs
bs

Job
perimeant

|ﬁ,. {#)5cheduling

% .4 Turn Maintenance Mode [JN
% g Firmware Update
% ¥ Shutdown Spectrometer

* When time limits are enabled, jobs with a duration exceeding
the maximum allowed time limits of that time of the day are

postponed

* Combined use of time limits and policies can lead to huge

system slowdown

& Scheduler

o | [

1 sy e oty s s

Create a new time limitation schedule

07:00

Enabled Day

19:00

| weskday () _] ‘ 8 o 10 11 12 1|3 14 15 16 17 18 1|~; w0 21 22 23 |J # 2 _E]
|\|\|I|I|I\ |I|I|\|\|I| \I\I|I|I| | Lol

() |weekend (5-5) U ‘ ? 9‘ 10 11 12 1F 14 15 16 17 18 1|9 20 21 22 23 Il { f 3' i 5 6 |E]
1 il 1 1

1. Adjust the time limits in the legend on the right.

2. Select a desired time limit by clicking on the corresponding celor button.
3. Click and drag the mouse on the twenty-four hour schedule area above to
designate a portion of the day that will limit jobs by their expected duration.
* Palicy changes will take effect when the Scheduler tool is dosed.

)

clfaef =l o=
Gl el elellasll a2
ol wl| =] ol 2| vl =
alla] afw| el w| =] w A

1Y)

%)

Prohibited

Unrestricted
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Cryogen filling intervals

5.4

5.4.1

Coolant Filling Date Setting and Log Function

It has become possible (o pre-regisier (e coolan! charging date on Della.
Alert displav of the spectrometer control connection window and the log function for
recording results have also become available.

Setting the filling intervals

1. Connect to the spectromater and log on as a console user.

2. Select Config — Instrument Preferences in the Spectrometer Contral
window.

3. Select the Magnet Probe tab.

4. Select Cryogen Fill Tracking Q and enter the number of days in °“Fill Cycle:
Helium® and “Fill Cycle: Nitrogen®.

+ Fill Cycle: Helinm: O to 363 (days) can be entered.

« Fill Cycle: Nitrogen: Oto 18 {days) can be entered.

Se[ciag] Pulse Atenusbon Defut  74[03] * 0 &
i 0eg} FukE WIOM Defaul  1jus) @
Cryogen Fll Tracking g On Q
=0 CyO8 Bl 91 &9
Fll Gyoes bioger 7 * 0
HENIN g8 TIRGE | 2400s] ®o|
Law-Hsium Thisstol  23*h] & O
Lnveran et Thisskold 1915 L ]
Magiet Eore  MAFROW § a
Magnut Pild N 720 4 Q
MagnetField Offse. § 4] ;

Figurel2 Magnet Probe tab panel

& The number of days that the coolant is remaining differs depending on the
specifications of the STM.
5. Close the Preference window.
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Cryogen filling log

| 5.4.2a  Starting filling of Nitrogen and Helium

| 5.4.2b Stopping filling of Liq. He and creating a filling log

1. Connect to the spectrometer and log on as a console user.
2. Select the Status lab.
3. Click the Fill button for Liq. Helium

Conrecten Orane Tasin Giohy Aapert

S =
o *f& Swrrphe 81 (13
O et i
dead
e =

[WiE -
By w4 webly wpme puiege e e e
Ptttk ambel || eswemm
e[| — [ [ ]]
e[| |

Figures.13 Fill button for Lig. He

The Charging Helinm window is displayed,
4, Enter current He level in the Start Level text box.

Mt e Tyl

50[%]

b [N Ll

75[%]

[mnmlfw "|I;..,mg | sewrmee [T | ] etermagm |

Figures, 14 Charging Helimn window
5. Startfiling of Lig. He.

1. After completion of filling, enter the coolant level whan the filing 1s completed
in the Stop level 1ext box

e [Fe] Level

100[%]

75[%]

Imuv:ll;lli ) mestrmmaee [ e | g i e |

Figure5,15 Charging Hellum window

starzeaval [0

2. Click the [#&] button

The next filling date is antomarically caleulared and displaved by referring to the value

of "Fill Cycle: Helinm" set in the Preferences window,

g taval [:2] [immmu |7-1uri-a0an l.; Bg.i Lig e i & Clee. i

Figure5.16 Automatic caleulation of the Next Fill Date

| aters Level |70

=7 The date can be also entered manually using the 5] bution.

3. Click the Log He Fill & Close button.

| swprevd ]| wetniows[Fivam | :)gi L He P & Clise ]I

Figure5.17 Fill button for Lig. He
The filling log is created and the Preference window closes,

| StrtLevel {50

| 5.4.2e Fill log

You can check (be log of coolant filling start level and fillimg completion level
=" After creating the filling log, if can be checked the next time he speclrometer is
conpected.

-

. Select the Status tab.
2. Inithe Log Files pane, select eryogen_fill.log

IR ISR 31 100
743 42 MY ROGEN 7 10

£
Figure3.23 cryogen_filllog

5.42f The next filling date displayed in the
information window

Instruments

After setting the filling date, the scheduled filling date is displayed in the coolant level
inf ion from the next o of the spectrometer,

Displaying the next filling date

= When the next filling date is passed. the date will be shown in red to indicate alert
staus.

T-IUN-2020 TIUN-2020
16-MAR-2020 16-IHAR-2020

Fignre5.25 Alert indication
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New way to change sample attributes

Log in as console

6 Spectrometer Control - Advanced Mode

Connection Options Tools Config Shims | Samples

H" | ﬁ\firtual_spectmmeter_ﬁ;l
g

User: Botana
Owner: Botana

ﬂu Samples Johsl‘ I__-I Queuelﬁ
Sample Co

Sample Name | C

» 1| = fdsaf NON
» 2 s1 Chlo
» 3| == samplel Chlo
» 4| == Sample Name Reguired | NOM

Select All
Select None
Copy Sample(s)
Paste Sample(s)
Save to C5V...
Load from CSV...
Load Sample
Verify Samples
Unverify Samples
Share Samples
Unshare Samples

(2 Show My Samples

@) Show Shared Samples

#y (2 Show All Samples

! Show All Verified Samples
Refresh Sample Table
Sorting
Sample Table Columns

Sample Attribute Order

Shift+~+A I
Shift+~+U |
Alt+~+C ]
Alt++y ¥

Alt+~+E

Custom Sample Attributes

. Find attribute, change it, save it

‘ Customize Sample Fields

ﬂ Select or Type to create a new Ki

nd

Kind [Standard

I

abort on GS fail
autoshim after G5
autoshim_mode
calibration
comment
concentration
filename

folder

gradient shim
lock_achieve_point
lock_gain
lock_level
lock_osc_offset
lock_settle_point
method match
rmolecule
notebook id

B9 (A=

&)

2

Attribute

Type

Choices

Add
Default
Description

Automatic

Hidden

[Inad shirns

[Chnice

Mo
System

[EI'ItE-I' new list item here

System

S0 E T | | B8

[c-ptiu:-nal

P

[_] Automatically add to new Samples

[ ] Do not display in Sample Attributes

The CHOICE type permits users to select a single item
from a list.

Solutions for Innovation .JEDLD



Loading default shims (classic way)

-Specific sample. Click on the > to expand sample definition. Click on + to add a field, choose Load
Shims and set it to system. Now this sample will load default shims before shimming.

-Load default shims for any sample before shimming:
1. Login with console user to spectrometer.
2. Open Preferences.
3. Open Edit.
4. Input the following sentence in Title. (Copy & paste is better.)
sample_fields.standard."load shims"(default)
5. When you hit "enter" key, we can see "No" in Value box (If you can't see, please check spell and hit
enter key again.)
6. Please change to "System" and hit "enter".
7. Click close button.
8. Open Edit again.
9. Input the following sentence in Title. (Copy & paste is better.)
sample_fields.standard."load shims"(automatic)
10. Change to "TRUE" from "NULL".
11. Close edit preferences.
12. Close every Delta windows and restart spectrometer.
13. After initializing, please please create a new sample definition.
14. If you can see "Loaded System Shims for Current Probe" in Info box, you succeeded to modify.
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Changing default sample settings (classic way)

To perform auto shim after gradient shim, change user to console and open Instrument preferences
from Spectrometer control>Instrument preferences

° Choose parameters>edit from preferences window drop down menu.
° Enter exactly, sample_fields.standard.”autoshim after gs”(default) in the title box
° Enter exactly Z1 Z2 in the value box or AUTOSHIM OFF

Turn spinning off:
° Enter exactly, sample_fields.liquids.spin_state(default) in the title box
° Enter exactly SPIN OFF in the value box instead of SPIN ON

Setting a default temperature:

° Enter exactly, sample_fields.liquids.temp_state(default) in the title box
° Enter exactly TEMP ON in the value box instead of TEMP OFF

° Choose temperature with sample_fields.liquids.temp_set(default)

° Choose delay with sample_fields.standard.temp_delay(default)

sample_fields.standard.temp_delay(automatic) set to TRUE

Solutions for Innovation JEDLD



Increasing RT shim limits

1. Login with console user to spectrometer.
2. Open menu Config> Instrument Preferences.
3. Open menu Parameters> Edit.
4. Input the following sentence in Title depending on system:
shim.[dm/lg/mx].shim_[shim]([UPPER/LOWER])
e.g.:
shim.dm.shim_z1(UPPER)
5. Please change to new desired limit and hit "enter".

Note: dm is for 400, Ig is for 500+, mx is for legacy systems. If the current value is null,
probably the wrong type of shim is selected or there is a typo.

Solutions for Innovation JEQL i



Walkup mode

 Changing sample default parameters does not change the parameters of samples
currently defined, e.g., Walkup samples.

 Login as console, Show walkup samples, select all samples, delete them

6 Spectrometer Control - Advanced Mode

Connection Options Tools Config Shims | Samples

Select All Shift+~+A
ﬂ Virtual_spectrometer_61
Select None Shift+~+U
User: console Copy Sample(s) Alt+~+C pample: -
u owner: Job: -
Paste Sample(s) Alt+~+y Method: -
Action: Idle
o Save to CSV... llected: -
nu Samples Jobs D Queue i Time: - Current tuning information for Probe is missing or incomplete.
Load from CSV...
sample Co Load Sample Alt+~+E
Verify Samples
No. |A Sample Name | ]j Kind ‘ ]: Shared‘ ]: Venﬂed| I Error | I Owner ‘ ]: Last Load
Unverify Samples
» 1| = samplel NON | Liquids 4 Botana Yesterda
’ Share Samples g M o ¥ i
ool o N
»- 2| Sample Name Required | NON Unshare Samples e | Liquids 4 @ ] walkup Mever
» 3| = sample Name Required | NON () Show My Samples | Liquids 4 W [ ] walkup Never
» 4= sample3 Chlo| (3 Show Shared Samples | Liquids § =) W walkup 23 days ago
» 5= sample2 Benz ® Show All samples Show the Samples created by Walkup mode walkup 23 days ago
> 6| == Sample Name Required NDN‘ EISi VE Ty S -4 | Liquids % @ . walkup Mever
& Show All Verified Samples
> 7| == Sample Name Required | NON 4| Liquids 4 @ ] walkup Mever
Refresh Sample Table
» 8| = Sample Name Required | NON tin] - | Liquids § W ] walkup Never
> 9| == Sample Name Required | NON sample Table Columns | Liquids 4 @ ] walkup Never
» 10/ = Sample Name Required |NON  Sample Attribute Order | Liquids § =] | | walkup Mever
» 11| = Sample Name Required |NON  Custom Sample Attributes - | Liguids & W [ ] walkup Never
m= 13l — Saminlz Name Roanirad | MANE & l1 i & ] - sl Nawar

Solutions for Innovation .JEDLD



| J Permissions

Persona manager

& F m]
[ Master |EczLaoor :: 192.165.1.65:5241 4 ‘
| B otz users | ] personas |
demao n 7} Base Privilegs /] Variable Temperature
gmp_operator ~ ;
solids ) concola /] Solids |
i/l Connection [T Samples ‘
[_] Owner [} Privilege

{ Mulbpl="Cwier a Read (Data Server)

T e Mask |

Jab Priority | low :}I

Billng Ratz  Standard

& Write (Data Server)

Actormabion Scripts

] Load Autamation scripts [sh.ldent_sulids.jaf | gl

71 Do not load the standard Automation scipt
l:',l Do not auko-load glabal Automation scnpts ('Load Scripts’ Delta preference]

C} Do not allew loading of additional Automation scripts

7! Dverride Automstion Walkup mods script | student_solids jaf || &

Experiment View

ﬁ Hida experiment Headar paramaters =b .1{1 Pravent edting

diting

il Hids experiment Instrument parameters tab /| Frave
@ Hide experiment Acquistion parameters tah u.? Prevent editing

] Hide experiment Pulse paramaters tab

[_] Hide experiment Cizgram &b

& Hidz experiment Favorites kb

g Disallow adding experimants to Jobs in Advanced mode
M Diszllow adding exparimants to Jobe in Smart mode

a Disallow adding paramaters to Experiments

&] Disallow adding parameters to Experiments

[_) Disallow Automation Job and Experiment submission
O Disallow early termination of Jobs

[_) Disallow early termination of Experiments

[_) Disallow changing order of Jobs in queue

() Submit all Jobs with the specified policy

[_J Hide Sample table atiributes (] Prevent editing
() Disallow customization of the Sample table columns
[_) Disallow customization of the Sample attribute order

[_) Disallow Sample attribute customization

Instrument

[_) Disallow interactive Instrument control

[T
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Persona manager

& F m]
[} Master |£cziaoor :: 102.166.1.65:5241 4
| 8y thred rs | [ personas |
demao n 7} Base Privilegs /] Variable Temperature
gmp_operator - 3
- s [_1 Conzola /! Solids
i/l Connection [ Samples
[_] owner [} Privilege
{ Mulbpl="Cwier a Read (Data Server)
& Write (Data Server)

T e Mask ]

Job Priority  low

Billng Ratz  Standard

Permissions

Actormabion Scripts

] Load Autamation scripts [sh.ldent_sulids.jaf

71 Do not load the standard Automation scipt

| Cl Do not allew loading of addiional Automation scripts

l:',l Do not auko-load glabal Automation scnpts ('Load Scripts’ Delta preference]

7! Dverride Automstion Walkup mods script | student_solids jaf

[

=

| Hida esperiment Headar paramaters =b

il Hidz experimeant Instrument parameters tab

il Prave

@ Hide experiment Acquistion parameters tah
] Hide experiment Pulse paramaters tab
[_] Hide experiment Cizgram &b

& Hidz experiment Favorites kb

g Disallow adding experimants to Jobs in Advanced mode

M Diszllow adding exparimants to Jobe in Smart mode

a Disallow adding paramaters to Experiments

Experiment View ‘

&] Disallow adding parameters to Experiments

[_) Disallow Automation Job and Experiment submission
O Disallow early termination of Jobs

[_) Disallow early termination of Experiments

[_) Disallow changing order of Jobs in queue

() Submit all Jobs with the specified policy

[_J Hide Sample table atiributes (] Prevent editing
() Disallow customization of the Sample table columns
[_) Disallow customization of the Sample attribute order
[_) Disallow Sample attribute customization

Instrument

[_) Disallow interactive Instrument control

[T

[ ——

1) Master | eczaoo :: 192.158.L.65:62L '¢]
gAuﬂ'mnzed Users " f
Userrame I [ Persona J Priumy] J Privilege 7}
b
conscle o
detadk i A) 3 ¥ consale
delta low o/ f Connection
demo demo low =
student_ssi solids_student low o f Owner
[} ¥ Multiple Owner
W' «f Variable Temperature
o -/ solids
[ K Samplas
] O ¥Prvilege
[Fe.‘.s:_r‘s e o </ Read (Data Server)
— Write (Data Server,
| S iphesk Set Password by : ;
Persona | No Person= ';]
Default Folder [o specicl folder (L) togin Mariker ()]

Job Priority | iow

{i] [ :}_J gilling Rate

Emall |
Afert |
Email =

W Subjectw/ Alert Email

[ Biling rate no 4]
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Announcement editor

6 '_"|3-E-:tI'CI'nEtEI'—ITITC'.IIT-:E-ITTE-ntE ) - [m] X
| B 4)
Event Begin | 05-1UL-2023 B
5 Event End | 26-JUL-2023 .
Show nu days in advance
| Title lTemperature requlation is not allowed ] I
Message n for any of your experiments, come and see Adolfo]

Event Begm 13 JUL-2023

Event End | 13-JUUL-2023

Title lHeIium refill ]

Message lNo usage during morning. No 2D experiments during]

&l

| [ SeEe?SSStl [;ﬂi Add HJ Save Hx Close l

I

Announcements show up only on first login once the announcement is active.

Push this button to show again.
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Announcement editor

§ neter Announcements - O
Show days in advance
Title [Temperature requlation is not allowed ]
Message [n for any of your experiments, come and see Adolfo]
Show days in advance
Title [Hehum refill ]
Message [No usage during morning. No 2D experiments durln[]

| [ Rusn

SeEer:Slﬁst [';IIEi Add ][J Save ][x Close ]

T

(= Mosimor Jsm;n

Loading Samples...

A Ancouncement.

Temperature regulation is not allowed

If you need temperature regulation for any of your experiments, come and see Adolfo

L

[

Sahmit Al

s £st, End Time

Announcements show up only on first login once the announcement is active.

Push this button to show again.

32

Hiilti 3nfet

Nemni Fibst
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Automation setup




Automation setup

Flexible configuration of defaults and privileges
for different users, including:

Variable temperature, Solids mode, Data folder, Email
address, user operators, multiple backup structure as

per user, project, date, etc.

34
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Automation setup

Flexible configuration of defaults and privileges

for different users, including:

Variable temperature, Solids mode, Data folder, Email

address, user operators, ...

Usage reports, logs, statistics and billing:

JEOL Instrument:
Usage Log Report:

User
Botana
console
Delta
demo
tesT

35

Virtual_spectrometer
1-AUG-2022 - 18-AUG-2022

Cost Center Active(min)
<blank> 63
<blank> 0
<blank> 200
<blank= 3
<blank= 2

300

Active

RatefHr Charge
0.00 0.00
0.00 0.00
0.00 0.00
10.00 5.83
0.00 0.00
5.83
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Automation setup

Flexible configuration of defaults and privileges
for different users, including:
Variable temperature, Solids mode, Data folder, Email

address, user operators, ...

Usage reports, logs, statistics and billing:

Detailed output:

* Breakdown of folder 'demo’

Cperation Began Operation End Duration Duration/day Usernamelob Name Experiment Began Experiment End Experiment Duration Experiment Duration/day ExperimelProject NéFolder  Filename
14-12-22 23:14 14-12-22 23:14 0 days 00: 0.00037037 demo Proton 14-12-22 23:14  14-12-22 23:14 0 days 00:00:18 0.000208333 proton.jxp demo testl 1H
15-12-22 10:19 15-12-22 10:19 0 days 00 0.000208333 demo Proton 15-12-2210:19  15-12-22 10:19 0 days 00:00:08 9.25926E-05 proton.jxp demo samplel_1H
21-01-23 21:46 21-01-23 21:46 0 days 00:(  0.000300926 demo Proton 21-01-23 21:46  21-01-23 21:46 0 days 00:00:18 0.000208333 proton.jxp demo aal 1H

* Breakdown of folder 'organometallic/PhD_1'
Operation Began Operation End Duration Duration/day UsernameJlob Mame Experiment Began Experiment End Experiment Duration Experiment Duration/day ExperimelProject Nz Folder Filename
29-06-23 9:38 29-06-235:38 0days 00:  0.000243056 test 1H 29-06-23 9:38 29-06-23 9:38 0 days 00:00:10 0.000115741 proton.jxp organome sampl3_PROTON

* Breakdown of folder 'organometallic/PhD_2'
Operation Began Operation End Duration Duration/day UsernameJlob Name Experiment Began Experiment End Experiment Duration Experiment Duration/day ExperimelProject NeFolder Filename
16-12-22 19:21 16-12-22 19:22 0 days 00:1  0.000196759 test2 1H 16-12-2219:21  16-12-22 19:22 0 days 00:00:10 0.000115741 proton.jxp organome fds_PROTOMN

Job Result
FINISHED
FINISHED
FINISHED

Job Result
FINISHED

Job Result
FINISHED
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Automation setup

Flexible configuration of defaults and privileges

for different users, including:

Variable temperature, Solids mode, Data folder, Email

address, user operators, ...

Usage reports, logs, statistics and billing:

Custom time limitations:

T s | Dy Pions | Wkl Ptses | o | Moo |

| Create 2 new bme lmtsben echadule

Exatios oy |orer

[ f E

G Weebend (58] 8 5 9 10

FEE

JEOL Instrument: Virtual_spectrometer

Usage Log Report: 1-AUG-2022 - 18-AUG-2022

User Cost Center Active(min)

Botana <blank> 63

console <blank> 0

Delta <blank> 200

demo <blank= 3

tesT <blank= 2
300

14 45 16. 317 18 4
i

RatefHr
0.00
0.00
0.00

10.00
0.00

Active
Charge
0.00
0.00
0.00
5.63
0.00

5.83
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Automation setup

Flexible configuration of defaults and privileges Fu"y customizable methods for each user
for different users, including:

. . . Method | Parameters
Variable temperature, Solids mode, Data folder, Email I L |
I ) 1:07
address, user operators, ... User 1 Fraton aesar } :

ET— 2

Usage reports, logs, statistics and billing:

JEOL Instrument: Virtual_spectrometer
Usage Log Report: 1-AUG-2022 - 18-AUG-2022
I | =) 4:16
Active User 2 L IH © -
o = 2.13C Iy
User Cost Center Active(min) Rate/Hr Charge 3 ina13c [b calculate_proton 90 @ -
Botana <blank> 63 0.00 0.00 4. 1H, 13C & COSY
- 1H,
console <blank> 0 0.00 0.00 5. 1H, 13C, COSY & edHSQC [b force_tune @
Delta <blank> 200 0.00 0.00 6. 1H, 13C, COSY, edHSQC, HMBC
demo <blank> 3 10.00 5.83 7. 1H, COSY, edHSQC, HMBC [> dual_tuned @
tesT <blank> 2 0.00 0.00 5. Quantitative Carbon
: » autogain
300 5.83 10. Edited Dept [ o v
E ggivcnsv [ receiver_gain 1] {}
13. TOCSY i
14. NOESY > scans 16
H H H - 15. ROESY
Custom tlme |Imr|:atI0nS: 16. HMQC [P durmmy_scans 1}
—_— T 17. HSQC
Tima tats | Dy Sions | Waekly Pfises | bl | Moinmasres | 18. HMBEC [b tip_angle 45[deq]
| Create 2 new bme mistien echadule 19. Selective NOESY 1D
= e 20. Selective TOCSY 1D [b x_offset S[ppm]
e feze> 21. Selective ROESY 1D
o wekiay ) 3| “ N EEEIE 5 0 |[=) — ¥ [b X_sweep 15[ppm]
L Weebend (55} 8 B 4 10112 ‘il 14015 16 17 18 if 2 2 5 6 =]
T ST » data_points 32768
[b relaxation_delay 4[s] -
v
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Recurrent jobs

Connection Options Tools Corfig Jobs

tiv ity

A

Open Jobs
| ¥ New Job

[ sample Neme |J sovent | | Skt | | Kkind | | Preparation| | Comment i (1]

test INONE o Liuds |  TRUE | |

3D Gradient Shim oh 01m
5. 1H Lineshape Oh 06m
Oh 00m

Available Methods Meth'od Parameters: Save system shims (console)

- Standard 'A.;
» 3d_gradient_shim
- GLP(Recommend)
¥ Utilitiesab - C:\z2022\release_623\A3_mad\ Requirement? if run by console or
Tune_sample_check

Save system shims (console)

A
Requirement! This method will anly work !-3

Requirement3 user with Privilege pemission

Disable Gradient Shim
Probe Tune

Autoshim
Preset_Shim_Cld
Shim_Tracking @
1H_90_Degres

13C_90_Degree

Set_State

Set_Statz_MAS

T1

Optimize_Lock_Phase

Lock & Phase

Rapid Pulse Width Determination

o#]( %)

2 Lock: 417 | Temp: 25[dC]

m
m

[«

<0
o

Receiver Gain: 50
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N1

Update the probe file.

The LFT & LFM for 31P, found by manual tuning now need to be entered in the probe file for
pretune to use them.

* Change user and connect as console mode, to allow probe tool editing.
* Choose the 'Configuration’” drop down menu, then 'Probe Tool’.
* When the probe tool opens, select the ‘Tuning’ tab.

(8 Probe Tool: 3cc

Mllwml}urmgﬂml Field Gradient |

Coll | HF1 4| Domain [Proton 3
Tune |2538 4|p| | Adda new domain:
Match [4406 :[;] S 4
e l”—%“ & |

* Choose Coil = LF, Domain = Phosphorous 31.

* Edit the Tune & Match with the new values found by manual tuning + an offset of 50.

* Close the Probe Tool window.

* Reconnect the autotune drive cables, turn on the AT unit, note the probe dial values and
attempt the pretune again.



Delta Software, Alarm Status

During normal operation, spectrometer alarms will appear in the information panel,
spectrometer control window.

Cavecten Tooks Cordg

42

] |
‘E‘lr—ﬁl a-dr uu 1

| Faplrevent: srigie_subio. i
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Alarm Status, checking Hardware. ECZ400S

1. Shim Controller Display No.1

2. Shim Controller Display No. 2

3. Input / Output Unit

4. PCI Rack Display

5. Field Gradient Amplifier Display
6. Shim Driver Display

7. Power Amplifier Display

8. Air VT Unit Display

® i
| L—.
| & | [
o I
w; (70—
@ 1, =
i i
© lmnrnm n
® ,
®—Il ﬁ; [! 11mmmmnmnmmmmmmuslmm9 ‘:
@ e Hlf'ir"r' Hﬂ”“[“n’l H i g :\.o ol :v.
7 LR e R (o : <
= ] mmnnummuw
| © b

—
H &




ECZ-R hardware locations

1.

2.

Shim controller display 1

I/O Unit display

Shim Controller display 2

PCI Rack display

Power Amplifier Interface display
Field Gradient Amplifier display
Shim Driver display

Power Amplifier display

Air/VT display

C__}!

®

@

)
e

@

©



Shim Controller display 1. * Field Gradient Amplifier display
* Only lamp 4 should flash. e Power lamp should be lit.

o * Run light on during operation
I/0 Unit display. « Over-Temp lit if internal
* Powerlamp and REF CLK temperature is too high.

lamp should be lit. ¢ Over-Drive lit if excessive FG power
is used
Shim Controller display 2
* B-BUSand RUN lamp * Shim Driver display
should be lit. .

Power lamp should be lit.
*  Check FAIL lamp. e Out Fail on if shim coil is

disconnected.
PCl Rack display

* Lamp lights ?nd buzzgr « Power Amplifier display
sounds if a fan fails. * AC & HF/LF Enable lams should be
lit.
P-Amplifier Interface display * Note which alarm is lit and press
*  Power lamp should be lit reset button.

e Air/VT display
* VT lamp on during operation. Failure lamp lit if air flow is low.
400 deg C indicated thermocouple



Usage

46

Available from Delta 5.3

e ] D @] 3=

u Current tuning information for Probe is missing or incomplete. H

User Time  Connected: 6:33:30 Owned: 0s i/] Session
Privileges connect vt read write

Field Strength [ 400[MHz] ][ 9.38977[T] ]

e teve [ o) (S . . | .

Nitrogen Level [ 75[%]

Alarm Status

No Alarms Y

¥ Logs @ Cryogen Graph ® Usage

Start: [ 1-AUG-2018 00:00:00

(day-month-year hour:min:sec)

Stop: [29-AUG-2018 00:00:00

(day-month-year hour:min:sec)

Botana || | I

console ||

Users

]

) Group by User
| ] Group by Cost Center

e
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Usage

47

* Exported to .xls file:

* Rate/hr controlled in “Manage User accounts”

A B C D E F G H |

1 |JEOL Instrument: leczaoos
2 |Usage Log Report: 1-AUG-2018 - 4-AUG-2018
3

Connected Owned Active
4 User Cost Center Connected* Owned* Active® Rate/Hr Charge Charge Charge
5 |console <blank> 3 0 0 0.00 0.00 0.00 0.00
6 datum <blank> 1 1 0 0.00 0.00 0.00 0.00
T delta <blank> 1238 1165 405 0.00 0.00 0.00 0.00
8 1242 1166 405 0.00 0.00 0.00
9
10 * Mumbers are rounded up to nearest minute
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Machine Time calculator

Use MTC 2.1 and get full details of time employed for

each experiment

48

Vil 2 2 maching time-turretieolceip-01_JAH 2017~ 16 FEB 20 18-usermame cav - Microsoft Excel = | & =
| Hi=la LN e 8 VT 63 T m F_T P = I
£ MsPTwn
BET T ﬂ e I @- B LTS ]
{111 1
A (6} D E E: G H 1 J I L M =
1 * Summary ,'
2 Spectrometer turret golco jp I
3 Grouged by Usernama |
4 From 1-dan-17 !
5 To 16-Feb-18 |s
: |
7 Uzername Cwnear Time Owner Time/day Owner Count Jobs Experiments |
8 Asakurs 0 days 000028 0000324074 1 0 0 |
2 asakura 2 days 03:49.03 2158074074 46 17 17
10 console 0 days 00:01:23 Q000860648 1 1 3
11 test 0 days 0010345 0002615741 2 & 2
12
13 * Breakdown of user ‘Asakura’
14 Owrner Began Cwner End Duration Durationd/day  Jobs Experiment Job Mame ExperimentPmoject Ma Filkname  Job Result hote
15 | 2017/9/22 1025 2017/9/22 1025 0 days 0000:28 Q000324074 (5] )
16
17 * Breakdown of user ‘asakura’
18 Owrer Began Chwner End Dluration Duration/day  Jobs Experiment Job Mams ExperimentProject Ma Filename  Job Result Mote
18 2017/8/28 858  2017/8/28 948 0 days 0050:04 0034768519 (v} Q
20 201 7/8/31 930 201 7/8/31 1010 0 days 004048 0027351389 2] 0
2 2017/68/31 1050 2017/8/31 1051 O days 000032 000037037 0 ¢]
22 2017/8/31 1301 2017/8/31 13:02 O days 0001 25 0000283796 o o
23 201779/ 1744 2017/9/1 1745 0 days 0001 42 0.000833333 0 0
24 2 T/HNTAT 20077941 1752 O days 000436 0005134444 4 1 cartnn FAILED  FATAL - Mo write pel
25 1 carbon FAILED  FATAL - o write pe)
pei 1 carbon FAILED  FATAL : Mo write pa|
_machire time—turret ol oo o <%0 5 = [ : I S—— [
BT - o
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RMT workstation: Backup

E]emote Maintenance Tool

User Menu
Current 5tatus
Administrator Menu
Power Management
Print Configuration
Backup Management
Sernvice Menu
System Configuration
Remote Network Configuration
Software Update

Host Name
DEMO-PC-T3610
User Name
datum
Server Mode
waorkstation
HDD Usage

413 GE used / 40.7 GE free

49

Backup Management

Backup Entries

Backup Name Start End Status
backup_test February 28, 2018 09:58:00 Paused
Configuration

o] e s Frae optone

Backup Name  |backup_400

Source

Instrument [192.168.1.94

Start Date Time  [2018.07.07 11:13:40

Filter |fle="*_pdf") AND (file!=""_ff) x]
Destination
|

Folder |c:w53_400 |

User Name |datum |

Password leesee |

|Add | | Modify | | Pause || Resume | | Delete |




RMT workstation: Backup

50

E]emote Maintenance Tool

User Menu
Current 5tatus
Administrator Menu
Power Management
Print Configuration
Backup Management
Service Menu
System Configuration
Remote Network Configuration
Software Update

Host Name
DEMO-PC-T3610
User Name
datum
Server Mode
workstation
HDD Usage

413 GB used / 40.7 GE free

Backup Management

Backup Entries

Backup Name Start End Status
backup_test February 28, 2018 09:58:00 Paused

Configuration

T (e e e

) Every Week/Date/Time

Schedule Type

@® Interval
Days | |
Hours | |
Minutes [1 |
| Add | | Modify | | Pause || Resume | | Delete |
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RMT workstation: Backup

memote Maintenance Tool

User Menu
Current Status
Administrator Menu
Power Management
Print Configuration
Backup Management
Service Menu
System Configuration
Remote Network Configuration
Software Update

Host Name
DEMO-PC-T3610
User Name
datum
Server Mode
waorkstation
HDD Usage

413 GB used / 40.7 GE free

51

Backup Management

Backup Entries

Backup Name Start End Status
backup_test February 28, 2018 09:58:00 Paused
Configuration
Keyword List
Keyword Sub Folder
Action
Keyword . |
Sub Folder |$user‘t$pr0ject| * |
|Add | | Modify || Pause || Resume | | Delete |
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RMT workstation: Backup

52

E]emote Maintenance Tool

User Menu
Current Status
Administrator Menu
Power Management
Print Configuration
Backup Management
Service Menu
System Configuration
Remote Metwork Configuration
Software Update

Host Name
DEMO-PC-T3610
User Name
datum
Server Mode
waorkstation
HDD Usage

413 GB used / 40.7 GE free

Backup Management

Backup Entries

Backup Name Start End Status
backup_test February 28, 2018 09:58:00 Paused
Configuration
Schedule | Sub Folders
Keyword List
Keyword Sub Folder
& $user\$project
Action
Keyword . |
Sub Folder |$user‘t$pr0ject |
|Add || Modify || Pause || Resume | | Delete |
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RMT workstation: Backup

E]emote Maintenance Tool

User Menu
Current 5tatus
Administrator Menu
Power Management
Print Configuration
Backup Management
Service Menu
System Configuration
Remote Network Configuration
Software Update

Host Name
DEMO-PC-T3610
User Name
datum
Server Mode
workstation
HDD Usage

413 GE used /40,7 GE free

53

Backup Management
Backup Entries

Backup Name Start End

Status
backup_test February 28, 2018 09:58:00 Paused
Configuration
Log
Log File |

[vILog Backup Start/End
[JLog Copy Start

[JlLog Copy Result

Log Errors

Options

Miscellaneous

Minutes After 3
Options [1Skip Error Files
|Add | | Modify || Pause || Resume | | Delete |
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RMT console: File management

E]emo‘te Maintenance Toal

thes Memm File Management
Current SEatus
File Management File List

st O File Name Project | Folder | il Dim Proc User Size Creation Time
o e [] sucrose_?mM_Proton test 1 Raw  delta 288192 August 10, 2018 09:46:34
e L1 sucrose_2mM_Proton_ft test 1 Processed delta 288256 August 10, 2018 09:46:35
Sl ['] sucrose_2mM_Proton_Presentation_614.pdf test delta 369286 August 10, 2018 09:46:40

Solvent Management

Service Menu 5
Action

System Configumtian

Software Update Filter |date>2018.08 10
Firmware Update

Page Number [
Host Name Folder |
ECZ4005 [I5elect all files
User Name Options [¥IProtect GRADIENT BASIS files
datum [1Enable Multi-Sort
Server Mode | Update | Jump | Download | Delete Purge Projects |
instrument
HDD Usage Status

151 GB used / 283 GE free
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Delta V5 filenames




File name nomenclature

56

A8. (data filename) — X -Y . jdf
X: group number
Y: version number

Data Server Heost

Test_Proton Test_Proton—1-2.jdf

= > l'est_Proton—1-1.jdf |
Test_Proton—1-3. jdf
Test_Proton Test_Proton—1-4.jdf

= Test_Proton-2-1.jdf — Test_Proton—2-2.jdf

P Test Proton-3-L.jdf —_— Test_Proton-3-2.jdf

Spectromete Workstation
r

Red arrows: downloaded data
Blue arrows: processed data on workstation
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Changing the default filename

ﬁ Preferences : ecz500r : Environment
= -

Parameters Options Authenticate

£

Behavior

=

B
Queue

| =

.!:f

[ ‘ & I‘ 5| =

BLIP Order

Comment Pattern

Email Cryogen Status

Email From Address

Email From Username

Email SMTP Server

Email Suppress Status Messages
Filename Pattern

Instrument Site Name

-

$(SAMPLE.comment) $(EXP.comment)

)

SYSTEM

¢

$(SAMPLE)_$(EXP.filename)

|3

The default filename for data can be changed in the filename pattern in the

instrument preferences

The folder in which data is saved can be customized through the Remote
maintenance tool, so data can be automatically be stored in folders/subfolders

depending on user, project, date, etc.
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Changing the filename for an experiment

If the default filename is not suitable for a specific experiment, this can be changed

1. Specify the filename for the data you want to save in the storage_filename of
the Experiment Tool panel.
& If not specified, the filename is set by the default rule.
The name shown on the right side of storage filename is the default filename.

oo | TR P ) | ] | @)
storage_fliname  S(SANBLE) singlo_pelso [ eisAmPLE) SIEX?froname) LAt
The default flsname " |sncte_pulze ]
Filename B feegepi
auta_filtar v
auto_gain 6]
filtee_lirit |16 |
dnsinion o |
force tine ) A1)
g ) Datwre data aneoratienlly > Submit Job

Fig. 6.1 Input box for a filename
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Words that can be used in filenames (1)

These reserved words can be used not only in a storage filename but also in a various
senfences of automation-templates.

Contents after Expansion

${DATA SERVER)
$(DATE)

SDAY)
$(DAY. NUM)
S$(ERROR}

S(EVENT)
S{EXPFILENAME)
$(FILENAME)
S(INSTRUMENT)

S(JOE)
$(JOE ID)

Generates a character string with format as
“$(DAY_NUM-$(MONTH3)-${YEAR)".

Day of the week

Diate of the month.

Name of the error handler to be output when an emror occuwrred
during an ic nt. Hi . the e
mzswenmlmdhe&mmﬂju be ontput annurhim{hr_lf
no name is specified "NONE" is applied.

Name of event handler currently running.

If no name iz specified, "NONE" iz applied.

Filename as an Experiment attribute.

Specifies at filename of Header tab of Experiment Toal pancl.
Subszifute the content filename varable determined in the inner
meost among variable scopes. The order of variable scopez is,
from outside to inside, Job, Sample, Method and Experiment.
Name of Job.

1D number of Tob.
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Words that can be used in filenames (2)

Contents ater Expansion

$(JOB FILENAME)

${JOB ATTRIBUTE)

$(METHOD)
S(METHOD FILENAME)

SIMETHOD ATTRIBUTE)}

$(MONTH)
$SIMONTH3)
$(MONTH_NUM)
SNOW)

= - 3
S(SAMPLE EEY)
S{SAMPLE FILENAME)

S(SAMFPLE ATTRIBUTE)

S(TIME)
S(USER)
S(VAR VARIABLE -NAME)

S(YEAR), S(YEAR NUM)

Filename as Job attribute.

Specify filename of Job parameter.

Substitute Job attribute spacified by ATTRIBUTE. If there are
attribute with same name. it will be overwTitten. By using
asterisk. all the attributes can be kisted, but this can be used
only the statement that will acoept multiple lines.

Name of method.

Filenams asl'ﬁﬂlﬂﬂ_ d parameter.

Substitute attribute of Method specified by ATTRIBUTE. If
there are atinbutes having more mner scope, this will be
over-wrtten. By using astenisk all the atiributes can be listed,
but this can be used only the statement that will aceept multiple
linez,

English names of months, January, Febrary and soon
Three letters abbreviations like, Jan and zo0 on.

Number description of month likel, 2, and s0 on_

Substitute date  including current time with Conirol
Panel¥System Preference. If not found, ${DATE)—$(TIME)—
${TIMEZONE) is used.

Substitutes attribute of sample specifisd by ATTRIBUTE. If
there are aftributes having more inner scope, this will be
over-written. By uzing asterisk, all the atiributes can be listed.
baut thiz can be used only the statement that will aceept mulap
Ie linez.

Spectrometer name sef at “Instrument site Hm"'mSer.t
1114, ““Fnvironment” Tab”.

Current time in the manner of HH-DD-MM.

Name of user.

Substitute any variable specified by VARIABLE NAME (thiz
also can be used for Method parameter). If
VARIABLE—NAME ifzelf is one of reserved words,

S{VAR VARIABLF_NAME) iz uzed.

anno Domini. (A D)
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File information in Delta browser

The File Browser window opens. Note: detailed data
.r- Dphiom G4 g.-n-m Farvertts Fhex parameter
i information and
: st reports can be
L obtained from the
information button
| Data
information
display box

Fig. 6.4 File Browser window

2. Select the desired file in the file list, and click the ] button.
The most recent version of the data is displayed in the 1D Processor window or nl»

Processor window.
=" The following information on the most recent version of the data is displayed in
the data information display box.
Time domain /frequency domain (unit]
[s]: Time domain data (FD data|
[Hz], [PPM|: Frequency domain data
: File size — (Feuriertransformed data)
hun:ber ‘_'F_“ || Row of data
data points R: Ranged
5 Sparsed ——Author
1D/20/3D 2 i, L5 : it doicck :
sl 10 - 15384, 256k - [5] - R - g4L - delta A

Revision_time —= | REmision: 2-FEB-200S 20:23:35 [ Creation: 2-FEB-2009 20:23:35
Strychhine 1H-nmr - [Strychiing] -
/ \

Comment— Sample 1D LCIEBIiOI"_:imE

= If you display earlier dara, select the version number, referring to information in
the data information display box, and click the = Jouron.

Solutions for Innovation JEOL 5



Numbers after filename

B Verzion number

In the Delta program, when loading a data from the dara server, the group number for
avoiding a duplication of a file name and a version number are appended to each data
filename.

Also, before data are processed, a new file is automarically created under the same file
name with a version number higher than that of the original data. The original data are not
processed, preventing cormuption of the original FIT data.

If vou save data under the existing file name, the data are given a version number higher by
one. Copied data are sometimes deleted after they are processed. Therefore, some of the
wversion numbers in the file list are usually omitred.

blnglre;;pulse — .‘1 — 1*5 1df

! | Y
.".l II \
/ | '.I

I
The filename specified Group number ‘Version number Extension
at the time of measurement

.= In the File Browser window, the parts till the group number are displayed as a
filename.

After the filename, two numbers are added to avoid data being overwritten
The first one is the raw data number

The second one is the processing version
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Filename restrictions

Illegal Filename Characters  f\:"*7<>=|



Username restrictions

The following are reserved words for
automation, their use would cause trouble

abort
assoclation

boolean

call
const

data

div

else
experiment
false

group

help

¥

integer
job

limit
machine
namespace
of

parameter
probe

raise

sample
status

template
e

unit

var
warming
x0T

ves

after
attach

by

category
constrain

date
divisible
email
expired

fatal

hour

interim

List
message
no
offset

percival
process

aw

save
step

terminate
tune

until
version

when

alert
automation

coil
context

day
do

end
expose

file

include
invoke

log
method
not
on

precision
processed

ref

scout
subject

text

user
visualize
while

all

colleet
continue

decrease
domain

enum

minute
null
or

prepare
project

remark

second

then

with

complete

delay

E€ITor

info

mod
number
out

presentation
promote

repeat

service

conceal

depends

evaluate

from

inform

modulo

print
purpose
retry

set

to

assert

console

dialog

exit

inout

multiple

printer

shims

translate
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Shimming




Sample homogeneity

66

Homogeneous sample

Inhomogeneous sample

If your compound is not
homogeneously dissolved, it causes
high order distortion which is
impossible to adjust by shimming

Just shake your sample
But do not allow bubbles to stay
around the detection area

aon

Data Hare  pradiess. ha s 765475 20 1001 ecadO0 jnek cam- 1ot

P e P Sy s 5 WA

: 71 |3 22 |3 23
& £ a
i & i
5 k i
a Z z5 3 Z6
‘.w'mamigimnnii Tmn " omoa e zea
. - -1 A i, P
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Shimming

An NMR instrument has a series of shims at room temperature to create

small correcting magnetic fields.

Shimming is a process to find a combination of these RT shim to comnensate
for the in-homogeneous magnetic field caused by pkg) i F(2)

F(z)=az+bz?+cz3+dz*

v Z /
1 2

Z1 shim=-a, Z2 shim=-b
Z3 shim=-c, Z4 shim=-d

v Z Z

F(z)=az+bz?+cz3+dz*
'aZ'bZZ'CZ3'dZ4:O

NN

67




21, 73 shims

68

8686 Data Slate ; lineshape_z3_plus300-3.jdf

File Options View Project Slicing Expansion Teols Amnalysis

OODEEECNEEFE

lineshape_z3_plus300-4 jdi

lineshape_zl_plusll-4jif

/';ym.-

X :geconds : 1H
ilincshape_zl_plusll-3jdf

roparapes

L i ot [
13.u 150

FE———
B0z
: parts pex Million : 1H

i
p
£
“

100

s00 81D

o] B
ll.ll 13.!] 15.!1

Hiseconds : 1H
“lineshape_z3_plus300-3 jif

S A S T

SELEH

“Wings”

NS

3 Dptestes, 2

8]1'! BJ]ﬁ 81]5 834 833 BIIZ sﬂl 81] T.W ’?'.95 797 '?'95

X i parts per Million : 1H
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Z2 shim

(GH el & Data Slate : lineshape_22_plus8-5.jdf

File Ortlnls View. iject Shiring Expancion Toels Amlysic

10 50 g | : Lo A
X :seconds : 1H X 1seconds @ 1H
lineshape zI minus8-3jdf ]ues]upe - z2 plusB-5jdf

-
=
=
N

L

1

1

1

1

0 200 4DD 60D 800 1000120,

‘abundance

: s oy ——— P —— : L — e ST caarts
802 1 . 5018 8016 8014 801
: parts per Nillion : I|H 4 X :paris per Million = 15
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Z4 shim

70

0608 Data Slate : lineshape_z4_plus400-3.jdf

File Options View Projeci Slicing Fxpansion Taols Amalysis

= E=wm (@8

o lineshape_z4_plus400.4 jdf

e o e e e

Z4 = -400

b
B
|

l {Theusands)
20

806 805 804

. X: Eam'l_er Dlillion : 1H

Bl

Z4

= +400

B RTST—————— g e e e e s s e e e s e
o0 11.0 130 150 1.0 2.0 50 7.0 oo 110 120 150
X :seconds : 1H X :zeconds: 1H
P E].i.lleshape_z4_1l.i.llus4l]l]-3,idf = El.i.lles]l.ape_x4_plus4l]l]-3,idf
& -
al =1
3“- o
c a;
2 =
L = ]
i e
=i L
] / = ~N
e | L
é 2 =
et ]
. . - . -
: g == T T g e e S e
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Effects of shims

71

Lower-order shims (Z1, Z2) have larger effects on line-shape
Odd shims (Z1, Z3) produce symmetric effects

Even shims (Z2, Z4) produce asymmetric effects; direction depends on position
relative to the optimum value

Errors in X and Y produce sidebands at the spinning frequency
Errors in XY and X2 — Y2 produce sidebands at twice the spinning frequency



Z6 is quite insensitive to sample nature

(thousandths)

—
w
=
o
c
I}
5]
3
(=)
=

20.0

20.0

. (thousandths)

(thousandths)

20,0

Z6=-
20[Hz]

L Lodid ol antrinl e e il ek

Ll T il TN R e p belbinlh L L L Ll
L L L L L LN L L L L L L L R L L R RN AR RN LR R

27.0 25.0 23.0 21.0 19.0 17.0 15.0 13.0 11.0 9.0 7.0
X : parts per Million : Phosphorus31

T J PR

76=-7[Hz] ‘J‘l

27.0 25.0 23.0 21.0 19.0 17.0 15.0 13.0 11.0 7.0
X 1 parts per Million : Phosphorus31

76=7[Hz]

| A (PRI " i TRY PR i o "

okl
|||||||||||||||\||||\|||||||||||||||||‘||||‘|||||||||||||||||\||||H||||||||||||||||\||||\||||\||||||||||||\||||\||||\||||||||||||

27.0 25.0 23.0 21.0 19.0 17.0 15.0 13.0 11.0 9.0 7.0 5.0
X 1 parts per Million : Phosphorus31

26=20[Hz]

dadh M

n T P T AR T
S s i ¢ p felipati
aaamiaal TP [ P[P P P T PR T T T I T I e T

27.0 25.0 23.0 21.0 19.0 17.0 15.0 13.0 11.0 9.0 7.0 5.0 3.0

T
TT

X : parts per Million : Phosphorus31
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Spinning




Sample spinning for what?

74

Sample spinning is to cancel magnetic field in-

homogeneities along XY

and improve resolution.

Good XY ho ogenelty and spinning

BB I LD 1A 06 1R

i
]
1
.'le
|
]

i '_Mﬂ L M A

..........................................................................................................

I gar el 150

Poor XY homogeneity and non spinning

M g e nmin: 18

| Poor XY homdgeneity and spinning

NI JM u

O O
PR e PR VI Y R R P VI T P P R P R
I s peettition 150

A Aaa i \A -

E A AT i - F; \ i)

i . \ / I'._," V4 V\'\ = _,'II Kot \\ }' i \\ \‘\ Jljll A
46 45 44 43 42 41 4n 39 38 37 34 35 % 33 a2 31 3@ 3 o6 27 24 25 24 23 22 oz zp.-'-u"s””um}'}mﬁ'”i;“};" 1

W b

l_l_l_JVd—r\’

|s|a|v14u1.41.111|1.n
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Probe air flow

75

Based on a counter-flow
design

Spinning air outlet

VT exhausts through the
bottom of the probe

VT air is kept separate
from the spinning air waled pipe




For stable sample spinning

76

* Fit a sample rotor and holder firmly

» Keep sample holders and rotors clean
* Check air pressure ok T h
* Check the probe

r
' \ O-ring inside
4 pull each other and rotate to fit




Spinning sidebands

77

Spinning sidebands are caused
by poor magnetic field
homogeneity along x or y

@ 15t SSB appear at the spinning
speed beside the main signal,
adjust X,Y,XZ and YZ.

@2 SSB appear at twice
spinning speed, adjust X2 or Y2
or other 2nd order shims

Other sideband sources

eInstable spinning causes phase
distorted sidebands

*Floor vibration causes

*Strong 13C signal may have
decoupling sidebands

13C satellites

¥ 2nd $SB

Tst SSB

1st 5SB

S~
T Spinning at 15Hz

13C satellites

y  nd ss 'l

T T T
¢ +15  +30

Hz
T =)
T EICFEEEEE] LIET]

I TS
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No spin shim

78

Stop sample

Delta version 5

rdag first!

Change shim group

caerwe [ 2sa[ac) pm [ ocon ]
St | QRDRDAEMD tge ey W
TR DN 54T & Audumas Guadies Shimming. Y| 2
IHMIO_ ek Mats
[[C65 " —— || (£33 25
Sren Croupe P I v . - . “]!J - _ " = — can [ ‘(]_)J
: Ii9 = CIE 19l | = Y| I [ Jiel |z 19 [ 19l | = |
| —r | o— | Dl || [ | | S [ Bl
| s e e | ([ESFE=TE— | ETEE e ST E e R
o e T | W R ) T T R | T o e T | W R ) T T R | T
bcerves Gt a0 | i T [FRe——

Adjust the non spin shim values

so that lock intensity becomes larger
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How to setup 1D gradient shimming




Gradient shim calibrations (shim mapping)

It is useful to have the following shim calibrations

Homospoil 2H
Homospoil_selective 2H
Homospoil_selective 1H
Fast_homospoil CC 2H

Fast_homospoil_selective CC 2H

By far the most used method; for deuterated solvents that have
only one deuterium resonance (e.g. DMSO-D6, chloroform-D,
acetone-D6)

Very important to calibrated, needed for solvents that have more
than one deuterium resonance, e.g. Methanol-D4

Needed for non-deuterated solvents (No-D NMR)

Needed for variable temperature (VT) measurements.
Depending on solvent, can be needed for even modest
temperatures.

As above; for solvents with more than one deuterium resonance

Fast types are faster because they assume shim behaviour. If the behaviour in a particular spectrometer
deviates from the assumed behaviour, results are worse than the other types.
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Gradient shim calibrations (shim mapping)

Samples

v 1H lineshape sample is suitable to check the lineshape as well, though needs long relaxation delay

v' Doped 1% H20 in 99% D20

v' ASTM (40% p-dioxane) is also a good choice, and can be used for 1H calibration

System Type Scans* Relaxation delay
(1H sensitivity) (1H lineshape)

Homospoil

Homospoil_selective 2H
Homospoil_selective 1H
Fast_homospoil_CC 2H

Fast_homospoil_selective_CC  2H

Doped H20; ASTM; 1H lineshape;

As above

ASTM

Doped H20; ASTM; 1H lineshape;

Doped H20; ASTM; 1H lineshape;

*For ROYAL/HFX probes, Older or direct-style probes may need more scans

4(8)

4(8)

4(8)

8(16)

8 (16)

2(5)
2(5)

2(5)

2(5)

2 (5)
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Gradient shim calibrations (shim mapping)

& 10 Gradient Shimming

| Mode

|| Calibrating | Status

)
\

ecz3(

00r -

System Type ;’Homaspcn

<>

Nucleus | 2H

<>

Solvent |
Shim

v sl
../ 2
Shims s
vz
v
Wiz

D20
Excursions
6[Hz) 4 \}‘
6[Hz] 4
6[Hz] 4
6[Hz) >
|21Hz) q \.) |
o - " ]

Scans |4

Points | 256
X Sweep lz[kHz}
X Offset [4.72(ppm]

Recvr Gain I 20

Tau-D [45:\51

Tau-P IO.Z[us]

ATau-P |0.1[s]
Tip Angle Igﬂideg]

Relax Delay |5[s]

Start Calibration

=

=

Use a 90-degree tip angle for all calibrations
Don’t bother with the Ernst calculator, no one uses it

Leave the defaults as they are, including excursions (too large
excursions will cause aliasing in the maps)

For the 1H homospoil selective calibration, it can be useful to
reduce A Tau-P from the default 20[ms] to e.g. 5[ms] to reduce
issues with radiation damping
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Gradient shim calibrations (shim mapping)

After calibration, check the
maps in a data slate

“Trim” the edges so that Z1
(top left) is straight with no
wiggles displayed either
side

The shim maps should show
good symmetry

A small asymmetry is
acceptable but a large one
could indicate a problem,
e.g. probe vertical
misalignment, issue with

mapping

8 Data Siate : GRADIENT_BASIS_2800_76_Homaspoil_2H-2-1df

File Options Reports Project Shicing Expansion Process Vigds Analyze Tools Actions

e

[ %]

[‘wﬂ Ax) (er k4] (o] e+ _J@;r:—jjml@'

LRI ]

@2[-&«
[g’

-
&b @

v = 0[s] Z = 109,32[Hz] ‘E‘:Y 0[] Z = 159.86[Hz] v = 0[s] Z = 155.74[Hz]
!
2 ES g
0 = 7 e
]
L=
]
=
Q2
§ g o g
- L 3
--l T T T T T T T T T T ™ T T T T T - T. T - T | Bl | T T T T T T | Bl T T T T T T T
800.0 600.0 400.0 200.0 (1] -200.0 -400 SDD.D 600.0 400.0 200.0 o -200.0 400, 800.0 600.0 400.0 200.0 0 -200.0 -400.
E X : hertz : Deuterium E X : hertz : Deuterium E X : hertz ; Deuterium
Y = 0[s] Z = -7.93[Hz] oy = 01537 = 15712 =3y = 0[s1 2 = 7.78(Hz]
| “
o
7 a
i
il
o / A
| =4 c 5 =
7 —— - £ 37 4 i
T T e T P e T e e T T T T T e e e e O
800.0 600.0 400.0 200.0 0 -200.0 -400. B00.0 &00.00 4000 2000 o -200.0 400, 800.0 600.0 4000 200.0 g -200.0 400

X : hertz : Deuterium

X : hertz : Devterium

X 1 hertz : Deuterium

[ Reference | X

?| |o.0

|?Ii] Integral Normal E

I
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Setting up shimming parameters




Setting parameters for gradient shimming

* Calibrating the shims (shim mapping) is only half
the job

* Parameters for shimming different solvents
need to be set for the different “System Types”
(shim methods)



What does unchecking “For this sample only” do?

Requires administrator (console) privileges

Sets all default parameters, including the “System
Type” (shimming method), for the current solvent

They apply ONLY to the current solvent/”System
Type” combination

Checks and settings need to be made to ensure
parameters are set for every solvent/method
combination

& 1D Gradient Shimming - ecz500r - ] X
Mode
Shimming | Status I || For this sample only
System Type | Homospoil ”
Nucleus | 2H H |
Solvent | DMS0-D6 [
shim -]
w7 al ‘ﬁ
[ o] ‘
Shim Set ¥z
Wz
gz |
v
Scans [4 It
Iterations IB ‘;;1 _| Auto Converge
X Offset [2.5[ppm] i/ Calculate | Twice
Recvr Gain |20 4 ; W Calculate
Tip Angle [V';Edegil

4

Relax Delay [3{5}

Range

A [19.5;%; \;i;

l77§°'o ] 4)» | ) Calculate

| Preserve Shim Results

Start Shimming I
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Sensible default parameters for different solvents

& 1D Gradient Shimming - ecz500r

= o =

! For this sample only

System Type | Homospail

Nucleus| 2+

solvent |

DMSO-D6

Shim ] _J

g
gz
[ F]
[ 2]
Yo

Shim Set

Scans |2

4]

tarations | 3

|§JB () Auto Converge

X Offset I?,Elppm]

| W Calculate () Twice

Recyr Gain |20 EJEI o Calculate
Tip Angle [o0[deg] EJEJ =
Relax Delay |2[s] | | Emet catautator
Range |2 || 19.57561 EJB | 7710%) EJEJ () Caleutata

() Preserve Shim Results

! Start Shimming

Type CC methods [ [F]
5

Homospoil 2 (4)
CDCI3 Homospoil 4(8)

NTEI Homospoil selective 2 (a)

DMSO-d6 Homospoil 2 (4)
PR Homospoil 2 (4)
Homospoil 2 (4)

*For ROYAL/HFX probes. Older or direct-style probes may need more scans

NINNDNDN

* Uncheck “Auto Converge”

* Set 3 iterations
e 90-degree tip angle for all methods

Uncheck “Calculate” range and set manually (next steps)
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Setting Range

& 10 Gradient Shimming - ecz300r

Mode

| Sh'vmminql ml

&/ For this sample only

Systam Type | Homospail

Nucleus | 2+

Solvent |

DMSO-D6

Shim

gz
=, bl
¥
W 24
[

Shim Set

Scans fz

Iterations |3

X Offset [zﬁ[ppm]

EJEJ [} Auto Converge
| 8 calculate () Twic

Recvr Gain |20

Ahee

Tip Angle [90[deg]

Relax Delay [2[s]

Range ¢! [19_5[%}

[_] Presarve Shim Results

4y [0 EI; () Caleulate

Start Shimming J

“Calculate” option sets range too wide

Better to determine range manually and set

for all samples
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Setting Range

..__-,.....

Bu Idmg Output ﬁle 8k8

MWIB“IJ v | W A EEE « A robust way to set

r”|€'71 | @) ] B)$] |70 integral: 5.98386 [ Monitor Channel | Rx1 | Rx2 || Rx3 || Raa . ~
el Bl range is to use ~50%

)] amplitude points on

?)

- Aoty % second profile from
| gradient shimming

&)@

o  Start gradient
% shimming with

L Ty \%% " - ; u I I ” .
5 P M S e calculate”™ option
1 X : parts per Million

checked

e Go to “Monitor”
window
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Setting Range

& nD Processor : gs_snim_copy1-20-1,of - 0 x i I n n D P rocesso r

File Options PreTransform Window Transform PostTransform Display Analyze Tools

————— window, add FFT

|:][— ”_'_JEJDDD | E A IJ‘—J‘—JU|—J and Abs steps to X

dimension

e Select 2[pnt] slice
for Y dimension (i.e.
second profile)

e C(Click 1D button

o,

] i
|

|

shice: |1[pnt] @B[Pomts 3] +e: f21pnt) @B'Poms 4 o
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Setting Range

ﬁ 10 Processor; gs_shim_copy1-19-1jdf

* Place cursor at top of profile and
measure amplitude

File Dpnens mpons PreTransform Window Transform PostTransform Djsplay Analyze Tools

' ?Wyi AN

|‘a»

».«

?+

Processing Tools

4
o2 = J‘. |L.'kff~ FIEBBRE Ji * Place cursor at half that
E | S, TRUE, TR = amplitude (i.e. 50% point)
i |\| a9
. ,' % * Place left and right cursors to
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Testing the gradient shimming

* After everything has been set up, it is essential to check that the
shimming is working well

* Agood test:

* Remove and recreate sample definitions for standard test samples
in the “Samples” tab. This will ensure that the default gradient
shimming parameters will be used

* Run 1H lineshape, 1H sensitivity and 13C sensitivity GLP tests

under automation — do the samples shim well and do the tests
pass?
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Troubleshooting

Occasionally, gradient shimming can fail to produce well adjusted line-shape.
Possible causes can include,

* Insufficient sample depth. Aim for a minimum 40mm sample depth. If this isn’t possible for a particular
sample, use the depth gauge to centre the sample against the centre of the RF coil.

* Dirty or scratched sample tube. Contaminated sample material.

» Temperature gradient. Insufficient wait time between VT on and starting gradient shimming.
Remember, the temperature shown is that of the thermocouple NOT the sample. It takes time to catch
up & settle(gradient shimming gives better results waiting 5 minutes than if just waiting 3 minutes, do
not expect it to shim well without any temp_delay).

* Erratic spinning. Is the spinning speed stable? Try another rotor.

* Have the shim values been excessively adjusted. Try reloading the system shim file or a known good
user shim file for the probe in use

* It can also help to check the gradient shimming is configured correctly and also the FG shim residual
map.
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4Click Start Shimming, the status tab is shown.
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The residual plot should flatten out after each iteration.
Aim for less than +/- 0.1 abundance.

>




* The residual can bee seen in real time, from the monitor tab.
* Turnon FID, FT and ABS.
* Modern probes should have a square like profile, no notches as below.

o
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The previous image indicates that either the sample tube is scratched/dirty, or that the
detection coil area is dirty and needs cleaning. BUT.....

Modern sample coils have RF shielding
above and below the detection coils.

They improve achievable line-shape by
reducing end effects.

However, they make cleaning the detection
coil area tricky.

Vigorous cleaning with an aggressive
solvent (e.g. Acetone) can lift the foil and
prevent samples from spinning, as well as
affecting the FG shimming performance.




gradient shimming fitting

Non-spin lineshape: cracked glass leading
to bad coil fixing leading to vibrations




And finally...

When you update the system shims with an HFX probe,
remember to do so for both single and dual mode as each mode
uses a different system shimset in Delta 5. In Delta 6 this is not
needed.

- At the end of the installation remember to do a backup of
everything, including data. If the database becomes corrupted
(which can happen with power cuts), it needs to be restored
otherwise the gradient maps will be lost.
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Gradient shimming files

For a completely new and never used system, if you uncheck “For this sample only” and setup
parameters, changes will be reflected for all samples except for those with different predefined
parameters. Used systems may have other conditions and different solvents can have different
parameters, and different specific samples can have different parameters.
A dive into the configuration of control in the console can clarify what is happening. Locate
C:\Program Files\Common Files\JEOL\Control 5.3\configuration
This folder contains several files related to the shimming:
e Solvent reference.jnv: It tells the system which type of shimming it should do for each
solvent.
 gradient_shim.jnv: It tells which nucleus and shims to use in shimming
* gradient_shim-homospoil-2h.jnv: Contains the shimming settings for each solvent with this
type of gradient shimming
 System shims are in probe file
 Shimmaps are in the database!

Solutions for Innovation .JEDLD



Temperature gradients




Temperature gradients are common

temperature gradient

solvent suppression: &

shim on solvent apply correction
(Change z1 by fixed value)
solvent solute solvent solute

» 6H » 6H

resolution; XX resolution: &2

solvent suppression: X

https://twitter.com/chris waudby/status/1492474822932275201

A

Clemens Anklin @cankiin. Feb 12
Replying to @chris_waudby and &
Optimal airflow r<;u51 under the flow that [lf‘ts the sample. To calibraie start
“wobb” and increase airflow until curve becomes unstable or jumps. Then go
back below the value where it gets unstable,

) 0 1 T 7 M

Clemens Anklin @canklin: Feb 12

Replying to @chris_waudby and @PavelSrb

...0ptimizing airflow will result in ca 0.1 - 0.2 deg temp difference over
sample or 0.6 - 1 Hz broadening. That is a lot on smallish molecules,
insignificant on proteins and also on the H20 suppression....

5/ T__J- D 3 Ty

Clemens Anklin @canklin - Feb '2

Replying to @chris_waudby and @PavelSrb

d delta/dT for water is ~ D.D1pp~mdeg ree or l.e. 6 Hz on a 600 Cryoprobas
are most likely to show a temp gradient as VT air only flows between tube
and relatively cold probe wall. It is always colder at the 1op thus Z corr is
positive.....

Q0 7 0 : !
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Convection

* Hadley convection: Always present with temperature gradients

*  Rayleigh—Bénard cells convection: Present once a critical Rayleigh number is
reached (1700 for a Benard configuration, i.e., two parallel horizontal
boundaries separated by a distance d).

Rayleigh—Bénard
convection

Hadley

3
convection _ pBAT g

no

Ra

g: gravity,
B: coefficient of thermal expansion cold
AT: temperature difference

I: length
1: viscosity

o:thermal diffusivity

J
1

warm

cold —> warm
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Convection-compensated gradient shimming

- At temperatures significantly away from

room temperature, sample convection will
occur

- This will cause the signal profiles collected

by gradient shimming to be heavily
attenuated and/or distorted

Solution: use a pulse sequence that
compensates for convection
- Double spin echo refocuses additional
phase shifts that accumulate due to
convection

A Data Slate ; TH lineshape_grad_shim_nonCC_48C-3-2,jdf == O x

B
File Options Reports Froject Slidng Expansion Process View Analyze Tools Actions

ofe] #x Zalsoae/gelds [«
o) (2 ]:l4] [oldeld [Talal @) &0 3y
Convection- PR
compensated ' ,
II
Standar
d
Reference |X #i'-]ll.ﬁb{!:pm] Io]]l Integral Normal :.”I QNMR |

Acetone-d6 sample, 48° C
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Convection-compensated gradient shimming

- Calibrate “Fast_homospoil CC” and “Fast_homospoil_selective CC”
during installation

- Recommended use:
- Working sequences have been renamed as “Fast” versions under
service_experiments in AB_pack

Name Date modified ype Size
ﬂ gradient_shim_fast_homospoil_cc_2h.jxp 04/03/2022 11:40 JEOL Experiment File 4 KB
ﬂ gradient_shim_fast_homospoil_selective_cc_2h,jxp 04/03/2022 11:40 JEOL Experiment File 4 KB

- Log in as console and Upload to “Experiments folder on
spectrometer and then calibrate these methods as described

Solutions for Innovation .JEDLD
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3D gradient shimming

Transverse shims need to be shimmed from time to time with a period ranging from every 3 days to every 3
months depending on magnet stability and nature of work.

1. Load the standard 1H lineshape sample if you have it

2. Use the gradient shimming tool to Z-gradient shim first

3. Create a job for this sample .

4, Load the 3D_gradient_shim.jaf script by clicking on the button to the | [z 3trascouizd

bottom-left of the “Available Methods” window as shown below Tacey o i

VT CARBON !

7] O) | (et | B

5. Navigate to the spectrometer using the window that opens and then” =

select the 3D gradient shimming script as shown below . e T 4]
- $io

6. The 3D gradient shimming method should now be available
¥ 3d_gradwnt_shim

7. Load the method

8. Click the “Submit Job” button. The 3D shimming will take around hal

an hour or so to complete.

9. After this check the lineshape. Save the system shims as console.
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When to run it

At installation
Every week (if it works)



Lock




Lock

*  Monitor ?H signal from solvent to detect field drift

» If field changes, ?H signal position also changes

e Adjust current in supplementary coil to compensate for drift
e Also used as signal in conventional shimming

Proton signal changes position without NMR
110 lock
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NMR LOCK failure for my sample, why?

111

(Wrong solvent nominated)
Insufficient solvent
Sample is solid

The magnet has drifted a lot
(or you loaded very old shim file)

Resolution is very bad for some reason
Solvent is not deuterated
e.g. CCl4

Z0 is at its limit



Find lock signal with Sawtooth

Delta version 5

Start SAWG Al 8m interactive mode on Spectrometer control
Increase Lock Level

Increase Sawtooth Range

If you find it, click on the signal

If you find nothing, observe 1H without lock, then you should
be able to estimate how far you missed the lock

e W e

woin = o o
'DJ D kot 'DJ i Eri0rn
ot s o e _ o e
o8] PE=" r’l N : ""“wm‘.l f
PO £ T [ e g A | Rl ot 01 i PRI (- U] [ R o e | Comcmt 0)1 i
Seorows [ Zlin] [ com] v | groma] Yot Seorows [ Zlin] [ com] v | groma] Yot <
|&lofa) wis) o) B GO o ®oja) wisi @s) b 599 W a |
| — ot Ay
R0
- O
4
3 O
0%
s
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Lock phase

Selective 1D experiment

100 200 30.0 40.0 50.0 600 70.0
1 L
100 200 30.0 40.0 50.0 600 70.0

0

0

(thousandths)
(theusandths)
—

T T T T T T T T T 1
-132.0 -133.0 -134.0 -135.0 -13 -132.0 -133.0 -134.0 -135.0 -13

X : parts per Million : Fluorine19

X : parts per Million : Fluorine19

Lock phase correct Lock phase

Pay attention to this point
X
N
N\
Adjustment of the N
lock phese

Ny

Out of phese

In phase

Fig. 2.3 Lock signal observed in the sawtooth mode before and after

adjusting the lock phase

# Spectrometer Control - Advanced Mode

Connection Options Tools Config | Shims | Samples

| Optimize Lock Phase

W I‘ Q adolfo-pc
User: Botana
Ii. ‘ 8 ‘0 Owner: Botana :
Senbisiant Save Shims

l_:l 5 Print Shims

i % Zero Shims

&l Verify on System Shim Modify
Load Shims

ﬂ'u Samples

@@ . Sample Control: l @Load J { {1 nteractive

Sample Name | I Solvent

o]

[r 1‘_ test1 ‘Methanc—l—l]-i s

| ]‘islot‘ I
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Calibration & Tests




Lineshape

116

Use sample of chloroform in acetone-d;
Use standard 1D sequence

Shim

Process with no line-broadening

If there are any problems:
* 2H gradient shim
* check the probe for damage / dirt etc



Pulse Lengths

117

Tune the probe
Use a suitable pulse program

— first run a test spectrum with a ‘small’ pulse to
adjust receiver gain, offsets, phase etc.

— set the plot region to the signals of interest



Find either 180 or 360

aamMm Data Slate : pulsewidth-1.jdf

File Options View Projeci Slicing Expansion Tools Amalysis

& | |

| _ 270° (37/2)

1]
1
|
I
|
|
|
|
I
|
I

90° (t/2)

X : microseconds : x pulse

118

Solutions for Innovation JEOL 5



Sensitivity

* The standard 'H sample is 0.1% Ethylbenzene
in CDCl,

* Check probe tuning, pulse length, and
shimming



Temperature calibration (methanol-d4?)

* Methanol
with FTS

No Set Temp [deg C] delta real Temp [degC]| deltaT

1 0 1.7806 1.59 1.59

2 5 1.7377 6.46 1.46

3 10 1.6935 11.38 1.38

4 15 1.6485 16.30 130

3 20 1.6034 21.13 113

G 25 1.5580 25.90 0.50

7 30 1.5126 30.57 0.57

8 35 1.4678 35.08 0.08

9 40 1.4220 39.59 -0.41

* Ethylene Glycol
without FTS

No | Set Temp [deg C] | delta | real Temp [deg C] deltaT
1 20.0 1.693 22.18 2.18
2 22.5 1672 24.30 1.80
3 25.0 1.651 26.44 1.44
4 27.5 1.630 28.57 1.07
5 30.0 1.608 30.76 0.76
6 32.5 1.586 32.97 047
7 35.0 1.564 35.12 0.12
8 37.5 1.542 37.38 -0.12
9 40.0 1.520 39.57 -0.43
10 42.5 1.498 41.84 -0.66
11 45.0 1.476 44.02 -0.98
12 475 1.453 46.33 -1.17
13 50.0 1.430 48.58 -1.42

~130K to 300K between 178 and 330K,
http://staff.ustc.edu.cn/~liuyz/methods/NN https://doi.org/10.1016/0022-2364(82)30147-0

| bruker ‘brukerT|brukerdelta T delta JEOL
2749833 1.833301 1.83330147 274.6607 1.510657 1.510657 274.9833
279.8487 6.698711 1.69871145 279.5307 6.380653 1.380653 279.8487
284.7596 11.60959 1.60958851 284.4539 11.30387 1.303866 284.7596
289.6705 16.52048 1.52048478 289.3853 16.23529 1.235293 289.6705
2944301 21.34011 1.34011293 294,2335 21.08352 1.083519 294.4301
299.2555 26.10349 1.10549275 299.0359 25.88592 0.885915 299.2555
303.9112 30.76116 0.76115526 303.7367 30.58667 0.586671 303.9112
308.4171 35.26706 0.26705584 308.2952 35.14516 0.145164 308.4171
312.9195 39.76852 -0.23048113 312.8596 39.70856 -0.29044 312.9195
~300K to 380K between 273 and 416 K
http://staff.ustc.edu.cn/~liuyz/methods/ https://doi.org/10.1016/0022-2364{82)90147-0
| bruker ‘brukerT}rukerdelta T delta JEOL
295.3256 22.17557 2.175574 293.764 20.61402 0.61402 293.7834
297.4476 24.29758 1.797577 295.9213 22.77132 0.27132 295.9502
298.5866 26.43664 1.436636 258.096 24.84596 -0.05404 298.129
301.7217 28.57168 1.071682 300.2665 27.11652 -0.38348 300.3034
303.9129 30.76291 0.762913 3024842 29.3442 -0.6558 302.5346
306.1172 32.56719 0.467187 304.7351 31.58514 -0.91486 304.7787
308.2703 35.12029 0.120292 306.9241 33.77406 -1.22594 306.9704
310.5328 37.38276 -0.11724 309.2242 36.07416 -1.42584 309.273
312,724 39.57399 -0.42601 311.4518 38.30184 -1.69816 311.5028
314.9895 41.83947 -0.66053 313.755  40.605  -1.895 313.8077
317.1747 4402468 -0.97532 3159766 42.82656 -2.17344 316.0305
319.4823 46.33229 -1.16771 318.3226 45.17256 -2.32744 318.3775
321.7277 48.5777 -1.4223 320.6053 47.45532 -2.54468 320.6608

The chemical shift of water is temperature dependent (as well as pH dependent).
6(H20) = 7.83 - T / 96.9, where temperature is measured in Kelvins.
This equation is valid at pH 5.5. Dependence of §(H20) on pH is about 0.02 ppm per pH unit.

T delta
1.833301' 1.833301.
6.698711 1.698711
11.60959 1.609583
16.52048 1.520485
21.34011 1.340113
26.10349 1.105493
30.76116 0.761155
35.26706 0.267056
39.76952 -0.23048

T delta

20.63837
22.80017
24.97893
27.15337
29.38461
31.62875
33.82043
36.12304
38.35278
40.65767
42.88053

45.2275

47.5108

0.638375
0.300173
-0.02101
-0.34663
-0.61533
-0.87125
-1.17957
-1.37696
-1.64722
-1.84233
-2.11947
-2.2725
-2.4892
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Methanol-d4

e https://doi.org/10.1002/mrc.5216

4
T/K= a;(As/ppm)’, o)

=0

Table 1 contains the polynomial coefficients of the fit function, and Figure 3a shows the
graph of this function including the data points. In Figure 3b, the deviation of the individual
data points from the fitted curve is depicted.

TABLE 1. Polynomial coefficients for the fit function in Equation 4

a 416.4745 -38.5133 -36.0620 11.4860 -2.4340
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Temperature calibration

2-point calibration can be saved in VT controller

The shift value is calculated as A shift value = (Actual Sample Temperature) — (Set Temperature). The
+/- sign of the shift has to be used for the calibration.

Open the front door of the spectrometer and identify the OMRON ESER temperature controller.

'_ [ o e o [
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Figure 2




Gradient calibration

* As per manual with a Shigemi tube

g U SI ng the known [2] diffusion coefficient at 25°C

for 1% H,0/D>0 of 1.91 x 10 m?s !

Table 2
Experimental and literature values for diffusion coefficients of simple liquids.
Experimental Literature
D10 *m?s ! D10 *m?s !
a 4.28 m MgCla 0.472 £ 0.005 0.468 + 0.008
b Cyclooctane 0.55 £ 0.005 0.546 + 0.006
c Dimethylsulphoxide 0.73 £ 0.007 0.723 + 0.008
d 3.21 m MgCla 0.779 + 0.008 0.768 + 0.008
e Dioxane 1.09 + 0.007 1.100 = 0.01
f 2.02 m MgCl, 1.203 £ 0.01 1.206 + 0.01
g 0.995 m MgCl, 1.728 + 0.02 1.753 £ 0.02
h 0.372 m MgCl» 2,036 £0.02 2,049 £ 0.02
i Water 2.299 + 0.005 2,303 £0.02
j Methanol 2.42 £ 0.02 2,421 +0.03
k Chloroform 2.43 +0.03 2.432+0.03
| Cyclopentane 3.1+0.02 3.147 £ 0.03
m Acetonitrile 4.37 + 0.04 4.370 £ 0.04

https://doi.org/10.1016/j.jmr.2009.01.025



https://doi.org/10.1016/j.jmr.2009.01.025

PFG amplifier offset




Gradient offset

* Check if experiments with gradients degrade
linewidth (does a cosy with gradient set to
zero degrade lock)?



PFG amplifier effect

Proton with an optional PFG pulse before the relaxation delay:

— ~J2-ethyl-1-indanone_Proton_sspulse_FALSE-2-2.jdf

o3—— = 3 — —— —_— —

X : parts per Million : Proton
:f —gz»e!hyl- 1-indanone_Proton_sspulse_TRUE-2-2.jdf
o3
P
® 3
L

'3
o=

e —_
o3z

o
o

ST T

T K S STy |
508.0 507.0 506.0 S05.0 S04.0 S03.0 502.0 501.0 500.0 499.0 498.0 497.0 496.0 495.0 494.0 493.0 492.0 491.0 490.0 489.0 488.0 487.
X & hertz ; Proton

No PFG pulses
(ss_Proton_ FALSE.jxp)

PFG pulse (even with gradient
amplitude set to zero)
(ss_Proton_TRUE.jxp)

(measurement taken 3 months
after adjusting PFG offset)
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PFG amplifier offset correction

If a pulse sequence uses gradients. The PFG amplifier will be on for the whole duration of the pulse
sequence, introducing a residual current (offset).

The PFG amplifier offset drift over time, with noticeable effects even one month after adjustment

Ensure that the gradient offset is correctly set at any PM/installation. If not, any experiment with
gradients will have poor performance.

You can use the traditional check using cosy with gradients set to zero described in the ECZ service
manual or the ss_proton.jxp experiment, which allows visualizing the extent of the issue.

Use any sample of known and relatively narrow lineshapes, like 0.1% ethylbenzene where the triplet
at 0.9 can be observed and compared the spectrum obtained with sspulse parameter enabled
(ss_Proton TRUE.jxp) against the spectrum obtained with sspulse disabled (ss_Proton FALSE.jxp).
Intensities may be different, but the linewidth and shape should be the same (or less than 0.1Hz
different). The gradient offset can then be corrected by running ss_Proton_repeat.jxp and trying to
optimize the lineshape seen in the monitor while adjusting the offset.

(The only difference between these pulse sequences are the repeat, relaxation_delay and sspulse parameters default values)

PFG offset is dependent on room temperature: ensure room temperature is stable
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PFG offset pot

§) @

POJ‘:!:R o
DGy IN

RELD GRADIENT AMP O

10 st
ECA/ECX FG Amp
DC Offset Adjustment
ECZFG Amp
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Service manual

FG POWER SUPPLY OFFSET ADJUSTMENT

‘Sample 3% CHCLin Acetone-

global/All Files/cosy_pfe.jxp

None

Specification value

1. Create a sample definition.

2. Clickthe | Brresse ] button to open the "manual control panel®.

3. LOAD the sample and perform SPIN and Auto_Lock.

4. Adjust the Lock Gain value so that the Lock Signal will be approximately
2000.
4= Remember the Lock Signal value.

5. Click the | e esmmn | 10 open the specified Experiment and perform the

following settings.

e Header tab: add repeat

How to add repeat

a. Clickthe | |F Addrsamees | icon and select repeat.

b. Select the value check box ¥ake §.

c. Click the Add icon|__ A ]

d. Click the Done icon| o= land close the Add Parameter window.
o Acquisition tab: scans=1, x_prescans=0
e Pulse tab: grad 1_amp=0%

6.
7.

8.

Click | [»SmtXb | and start the measurement.
Click the | Qserwes| tab, and click the | Bsmsexus | icon.

Make sure that the Lock_Signal value does not differ significantly before and
after the measurement.

& 1f the shift in the Lock Signal is small, there is no need for adjustment.

a5

9.

10.
T

If there is a large shift in the Lock Signal value.

Adjust with OFFSET at the front of the FG UNIT so that the Lock Signal value
will be the same value as before the measurement.

Stop the measurement and check that the Lock Signal value does not change.
Perdom the process again by repeating procedure 6 to 10.
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Spectrometer
Troubleshooting




Getting Information

131

* It will help if you can find as much detail as possible:
— Software version
— Error messages or other output
— What made it happen

* View the history log



Experiment Problems

132

Cannot get an experiment to work?
— Check the parameters are set correctly (check pulse program, etc).
— Insert a standard sample
— Run a proton spectrum



Locking Problems

133

If the system does not lock

Possible causes:

Solid DMSO (melting point: 19° C)
Little or no 2H in sample solvent
Poor shimming

Magnet quench



Shimming Problems

134

Poor shimming may be due to a number of causes:
— Poor sample preparation

— Incorrect sample depth

— Old system shimfile



Console Problems

135

It is a good idea to use preventative maintenance to avoid
down-time

Regulated room temperature is important (17 to 252C) - have
your AirCon regularly serviced!

Problems arise due to overheating of the console electronics

Regularly check airflow from rear vents (a rise in temperature
may indicate fan failure)

Replace any non-functioning or worn fans (squeaking noise /
no airflow)



Cleaning the air filter

136

 Remove the front panel inside the door to free the
filters, and then vacuum them

Air filter Air filter




Powering Off

137

e |deally if you know there will be a power cut you can
shut the system down gracefully:
— remove sample
— shut down Instrument computer (RMT)
— turn off the console



Powering On

138

* To power on:
— Turn everything on
— Start Delta

— Run proton experiment of a standard sample to check all is
OK



Spinning problem

* Could be caused by dirt

View from above
— —_

Antisymmetric Q ,
sideband - \ ((

0. N g N ]

139



Cleaning of the probe head

140

Wipe the probe head by applying ethanol in gauze. Wipe clockwise, without

letting ethanol enter the air outlets.

r\ Air flow direction

r\ Direction to wipe the probe
head




Cleaning the stator

The part to be cleaned

1. Prepare a non-magnetic matenal (for example, plastic, copper or aluminum)
stick wrapped by gauze (Fig. 6.3, night).
2. Saturate the gauze with ethanol. Slowly wipe the inner wall of the stator with
this cleaning stick to remove dirt and dust.
= Ensure that no gauze material or lint remains inside.
&7 Wring the gauze firmly so that ethanol does not drip inside the probe,

Wipe the air bearing by the same method. using fresh gauze |

Gauze saturated
with ethanaol
{15 mm diameter) Non-magnetic stick

Air bearing
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Cleaning spinner
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Clean the o-rings by applying ethanol in gauze.

rotor

Sliding poftion
holder

If spinner does not hold tube tightly, o-rings might need

replacing




Trouble—shooting using the RMT
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Remote Maintenance Tool

Starting the Remote Maintenance Tool
Start the Remote Maintenance Tool as follows.

1. Select All Programs — JEOL — Remote Maintenance Tool from the Start
menu.
2. Select a mode to start.
a. Starting with Workstation mode
Select “Remote Maintenance Tool™.
JEOL Devices and Printers
& Deita5.10 B
& Remove Delta
Remote Maintenance Tool

Default Programs

Help and Support

@E] Remote Maintenance Tool Mant
:f] Remote Maintenance Tool(Instr.
#£] Remote Maintenance Tool

Run...

b. Starting with Instrument mode
Select “Remote Maintenance Tool (Instrument)”.
JEOL Devices and Printers

& Delta5.1.0
& Remove Delta
Remote Maintenance Tool

m

Default Programs

Help and Support
#] Remote Maintenance Tool Mant

AE] Remote Maintenance Tool(Instrument)
éj Remote Maintenance Tool
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A login dialog box appears.

3. Enter the user name and the password.
Username: console
Password: console

‘ Enter username and password

Username console

Password eesessee

C -1




4. Click Log in.
If the log in succeeds. the display changes as follows.

e It Yes fovwen

Bomote Maintenance Tool

Current Status

Computer Status

e e L
Server Mode workstation
Computer Hewlett-Packard HP 2420 Workstation
HostName  ws
IP Address 172.20.1.201
HDOUsage 26.2 GB used / 432 GB free
Time Zone (UTC+09:00) Osaka, Sapporo, Tokyo
Date Time June 18, 2014 10:29:22
Reloase Note hp 2420 Windows 7 Professional English with Delta v5.1.0 Release 20140605,

Workstation Status
r—_ e

Deita Version 5.1.0 [Windows)
Print Status Print Is disabled.

4 The figure is for the Workstation Mode.

1N



Instrument Mode

Current Status

In the Current Status pane. you can check the information about each item of the

spectrometer.

Servet Mode  instrument

Computer  Dell Inc. PowerEdge R210 11

c HostNeme <o

1 —>1 pasaess 172201210

HOD Usage  9.86 GB used / 456 GB free

Time Zone {(UTC+09:00) Osaka, Sapporo, Tokyo

Date Tine 2014.06.05 16:27:21

Release Note Sarvitz SC2710 Windows Embedded Standard 7 with Control V5.1.0 Release 20140605

Instrument Model 1A
mstrument SN N/A

D) — | FeldSwength  s00MHz (9.38976600(T])
M Control Version  5.1.0 [Windows)
Sampie Changer ASC24

s
-

1. Computer Status 2. Instrument Status
3. Instrument Configuration 4. Wiring Configuration

1N
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* Similar to a blocked spectrometer, if scc is not shown in the available spectrometers
after a power cycle or a reboot. It’s possible the control service has not started.

* Loginto the spectrometer via RMT.
* Check Instrument Status, the control service should be running.

Instrument Status

Instrument Model N/A
Instrument S/N N/A
- Field Strength 400MHz (9.38976600[T])

5]

Conbrol Servkoe Management

* If the control service is
shown as not running it
can be restarted.

* Select RESTART control _'D““""’"""‘*"
service from the
management window.

Control service is running

- RESTART Control Senvice

-

= [ Delete job related les. ~ Synchronize time. ~ Uniock console account. |




* |If sample definitions and jobs cannot be deleted from the sample and job queue then
log into the RMT and remove them via the Control Service Restart option.
* Go to Control Service Management

Control Senvice Managemsent

AT L v} wll | .

= m RESTART Control Service

’ D!‘I‘ﬂ! Cantral Service

-
L [ D-ilﬂhm fles Synchronize ime Unlock console account ]

* Select ‘Delete job related files’
* Restart the control service. When reconnecting to the spectrometer, all
samples and jobs will have been removed.

* Untick again this option
Note this will cause Smart mode buttons to be reset. If want to keep them,
make a copy of them before deleting job related files.
So remote desktop to the console once you are happy with the buttons,
locate folder:
C:\Program Files\Common Files\JEOL\Control 5.3\users
And make a copy of it, for example in the desktop of the console.
After restarting spectrometer control with the delete jobs option enabled,
copy this folder to the original location.

1N



* Sometimes it may be necessary to use debugging mode, e.g. if a spectrometer alarm
is stopping experiments but the alarm is vague.
* JEOL service may ask you to turn on enhanced debugging mode so detailed error
logging records more detail of the error status.
* Connect to the RMT and select control service management.
* Stop the control service then expand the Debug Option.

¥ Debug Option

* Change from Level(Simple) to " em: o Level[Detail]  LevelfSimple]
R Configuration information ¢ Information Warning/Critica
Level (Detail) The debugging output ¢ Information Warning/Critical
Experiment and Collection related o Information Warning/Critical
Magnet related ¢ Information Warning/Critical
. i i Pulse compiler ¢ Information Warning/Critical
Either select all items or the e e oAb
relevant hardware, VME Interface @ Information Warning/Critical
. . Acquisition Unit @ Information Warning/Critical
depending on advice from B-Bus Plus Interface « Information Warning/Critical
. Load/Eject, Spin, etc. ¢ Information Warning/Critical
JEOL service. Alarms for B-Bus devices o Information Warning/Critical
Amplifiers @ Information Warning/Critical
BBP VME ¢ Information Warning/Critical
* Once done, restart the S0F 50w *nformation Warning/Critical
. Sample Changers @ Information Warning/Critical
control service. Head Amp + Information Warning/Critical
Lock ¢ Information Warning/Critical
Probe Specific o Information Warning/Critical
Shim @ Information Warning/Critical
Probe Tuning ¢ Information Warning/Critical
Temperature @ Information Warning/Critical
Sequencers @ Information Warning/Critical

Debug namespace calls ¢ Information Warning/Critical



Once the alarm has occurred then the * The log file can then be emailed to

machine log should be downloaded and JEOL service.
sent to JEOL service. * Ifit’s large, please use the JEOL ftp
server,

Again, from the control service

management window, expand the » http://www.j-resonance.com/filex/
machine.log option.

Select download machine.log file.
This is a hyperlink and will allow you
download the machine log to the
workstation, by default to the

downloads folder.
¥ machine.log

Download machine.log file
 DELETE |
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* Using configuration backups

JEOL service will make a configuration backup at the completion of the installation
and before/after a major software update.

A backup can be made at any time. However, use the configuration restore carefully
as some files may be lost and settings changed.

Backup of configuration

1. Enter the Backup name in the Name.
Action

4. Click Yes.

Configuration Management

| Name Instatled Configuration I - = —
Folder Control program will be restarted.
ﬁ! In cedar to backup current config oF import new config
[ Backup/Restore Data Files spactiomater control pragram neada to be restaned
Oﬂﬁﬂ [IBackup/Restore Log Files Batore procaeding futher. plaase make sure no operations are in progress on the spectrometar
Dthenwisa. running job or collected data will be broken
[ Backup | | Restore | [ Delete | [ Downioad | [ Upload | 10
2. Specify the Options. Do you want to proceed?
Action
Yes | E|
Name Installed Configuration
Folder
Option Fftackup/Restore Data Files

& Backup/Restore Log Files
[ Backup | | Restore | | Delewe | [ Download | [ Upload |

The situation of the progress is displayed in the Status area.

3. Click Backup. Status

m i) .
Name Instalied Conéguration Now starting control service ...
Folder ]
option [FBackup/Restore Data Files . . o ) .

#Backup/Restore Log Files When the backup is completed, the backup information is added in the Configuration
| Backup ||| Restore | [ Deloto | [ Download | [ Upioad | 1 List.
7 A warning dialog box appears because the Control program is restarted. —— -

0 Name Date Data Logs Locked
[ Initial Configuration 2010.01.21 11:51:56

I [J Installed Configuration 2010.12.01 18:37:40 l
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Restoring a configuration
This section explains the procedure 1o restore the Configuration and the environment
original state.
1. Select the configuration be restored from the Configuration List.
Configuration List

Name Date Data Logs Locked
Initial Configuration 2010.01.21 11:51:56
Shipping Configuration 2010.11.22 10:50:35
() installed Configuration 2010.12.01 19:09:51

2. Specify the Option items.

Action
Name
Folder
7 hackup/Restore Data Files
Spson  frackup/Restore Log Files
Backup | [ Restore | | Delete | Download | | Upload | | Update |

3. Click Restore.

v|Backup/Restore Data Files
¥/ Backup/Restore Log Files

| [ Restors || Dolote | [ Download | [ Uplosd | [ Update |

el

~7 A wamning dialog box appears because the Control program is restarted.

4. Click Yes.

Control program will be restarted.
A In order to backup cutrent configurations or import new configurations,
spectrometer control program needs to be restarted
Bofore proceeding further, please make sure no operations are b progress on the spectiomater
Ot . running job or coll data will be broken

T Data files will be deleted.

In ordef to restore instrument configuration, stored data filos will be overwntten by stored configuration
Before proceedng further, please make sure backup data fles 1» done
Otherwese, all collectod data wil be deleted

Log files will be deleted.

In order to restors instrument configuration, stomd log files will be overwatten by stored configuration
Before proceeding further, please make sure backup log files is done

Otherwse, all log files will be deleted

Do you want to proceed?

s

The progress situation is displayed in the Status area.
Status

Now restoring configuration files (9%) ...
Restoring 'users'.

4 Clicking cancel stops the restoration.

/7 When the restoration is complete, the following message is displayed.




Auto Sample Changers
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(1) AIR SEAL

(2) GUIDE RAIL
(MAGNET)

(3) MANIPULATOR

@) TURN TABLE

(6&) CONTROL PANEL

(6} AC—DC SW BOX

AIR SUPPLY—

Jack Bean 30/64/100 position

sample changer
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It’s possible for the ASC to become non responsive after a LOAD/EJECT error. If this
happens, do the following.

* Login to RMT(Remote maintenance tool instrument) by console, t
Service]

* Turn off the ASC AC-DC SW box

* Disconnect B-BUS cable from ASC connector panel

* Re-connect B-BUS cable to ASC

* Turn on the ASC AC-DC SW box

* Control Service Management, [Start Control Service]

hen [Stop Control

5) CONTROL PANEL

6) AC—DC SW BOX

If the ASC manipulator will not release a sample, this
can be done manually.

* Place a hand under the manipulator to catch the
sample.

* QOperate the manual release lever on the side of the
manipulator
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ASC24 Sample Changer

Please turn OFF the control box of the autosampler.

Then turn it ON again, wait until display show 0 on the autosampler.

Then press S1 and S2 at same time and wait until there is an “” next to the 0 (0.).
Then press S2, to get in position of slot 1.

Then check if it works.
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A.1 Result from Miss operation

4 In the case of rebooting system, confirm no sample in the sample slot at the eject position.

Error message

Cause

Remedy

WARNING: Sample Changer
Carousel does not detected.

LED display: #50

No carousel or set it incorrectly

(1)Set carousel correctly.

(2)Confirm position of setting
carousel correctly.

WARNING: Sample does not
exist at the specified slot

LED display: #54

No sample at position assigned
by [Slmﬁ number

Set sample at Ecositiun assigned
by [Slnt? number.

WARNING: Sample is
remained in the probe or
spinner housing. or carousel.

LED display: #56

The sample is remained in
probe, spinner housing or
carousel while [Load] enters.

Confirm the sample floating by
ejecting from probe, spinner
housing and carousel

The eject air is readjusted if
sample is not enough to float.

WARNING: Sample Changer
Carousel is full.

LED display: #58

At command of ejecting
sample, do not eject sample
because eject position of
carousel is occupied with
another sample.

Remove sample from eject position
of Carousel.
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A. 2 Result from System itself

Error message

Cause

Remedy

WARNING: Carousel rotation
failed.

LED display: #51

Sample or another object is
caught between Carousel and
the housing.

Supply air decreases or stops.

(D Confirm whether something
between bottom of carousel and
housing .

(2)Check air leakage or unfasten
air tubes.

(3)Check input air (> 0.25MPa)

@)Call SVC.

WARNING: Carousel position
-1 indicator was never found

LED display: #52

Position sensor fails at
initialization or setting
position.

(D'Sample caught somew here.

Remove it, load sample and
calibration again.

(2)Call SVC

WARNING: Carousel position
-1 indicator was not found
where exported

LED display: #53

Adjustment of initial Carousel
position fails.

(I)Sample caught somewhere.
Remove it, load sample and
calibration again.

(2Call SVC

WARNING : Sample is Not
Floating.

LED display: #55

Sample does not float enough
due to less floating air.

Sample is caught with gate
pin of carousel.

(D Adjust air for ejecting sample
(2)Release gate pin by hand to
remove sample

WARNING : Specific sample
number is more than 24 or the
sample number is 0.

LED display: #57

Wrong function of hardware.

Normally this does not cause
error due to input limit of
software.

(DReboot spectrometer and
ASC24 again.

2)Call SVC




JEOL webinars

(https://www.jeol.co.jp/en/news/seminar/webseminar/movie index.html)

Webinar

An Introduction to NMR: Practical Aspects

Speeding up NMR: NUS and NOAH

An Introduction to Pure Shift NMR

Introduction to JEOL Delta: Processing of 1D NMR data

An Introduction to Solid-State NMR

Natural Products identification through JEOL systems

An Introduction to JEOL Delta pulse programming

Main aspects and applications of FAST MAS Solid-State NMR

Elucidating nano-crystalline structure by combining microED and solid-state NMR
Delta processing part 2: quantitative NMR

Assignment strategies in NMR pt1: 1D NMR and coupling

NMR application in battery research

Gradient Shimming: Theory and Practice

A Synergy between Cryo-EM and NMR

Assignment strategies in NMR pt2, 2D NMR

Solid-State NMR Tutorial: Sample Packing, Standard Samples & Sample Spinning
Ethyl Indanone: a user’s perspective of the new JASON software

Practical aspects of high-resolution 1H solid-state NMR at moderate MAS rate
Your data in JASON: file formats and external access

Selective Excitation of Overlapping Multiplets

NMR Crystallography of Dynamically Disordered Solids

Solid-State NMR Tutorial: Setting up CPMAS Probe

Quantitative 13C NMR

A Practical Introduction to Diffusion-Ordered Spectroscopy

160

Link
https://attendee.gotowebinar.com/register/6221243905175906829
https://attendee.gotowebinar.com/register/5215973618176042256
https://attendee.gotowebinar.com/register/7480233097627308048
https://attendee.gotowebinar.com/register/3743196484819939856
https://attendee.gotowebinar.com/register/1588889267810221067
https://attendee.gotowebinar.com/register/987608140196536078
https://attendee.gotowebinar.com/register/4684449906779482894
https://attendee.gotowebinar.com/register/3947946440960288782
https://attendee.gotowebinar.com/register/5151154110240940816
https://attendee.gotowebinar.com/register/591245194184783115
https://attendee.gotowebinar.com/register/7874168324236508685
https://attendee.gotowebinar.com/register/7305723011972237583
https://attendee.gotowebinar.com/register/5291489178361927691
https://attendee.gotowebinar.com/register/7623552241737432588
https://attendee.gotowebinar.com/register/2012768594452261388
https://attendee.gotowebinar.com/register/8621407423140093454
https://attendee.gotowebinar.com/register/3360923782708443918
https://attendee.gotowebinar.com/register/3873886639811883023
https://attendee.gotowebinar.com/register/2441061364881739019
https://attendee.gotowebinar.com/register/3213601326619561742
https://attendee.gotowebinar.com/register/3995403572903868683

https://attendee.gotowebinar.com/register/477678849452440848

https://attendee.gotowebinar.com/register/2577550346473705743

https://attendee.gotowebinar.com/register/4225933783914972175
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https://www.jeol.co.jp/en/news/seminar/webseminar/movie_index.html
https://attendee.gotowebinar.com/register/6221243905175906829
https://attendee.gotowebinar.com/register/5215973618176042256
https://attendee.gotowebinar.com/register/7480233097627308048
https://attendee.gotowebinar.com/register/3743196484819939856
https://attendee.gotowebinar.com/register/1588889267810221067
https://attendee.gotowebinar.com/register/987608140196536078
https://attendee.gotowebinar.com/register/4684449906779482894
https://attendee.gotowebinar.com/register/3947946440960288782
https://attendee.gotowebinar.com/register/5151154110240940816
https://attendee.gotowebinar.com/register/591245194184783115
https://attendee.gotowebinar.com/register/7874168324236508685
https://attendee.gotowebinar.com/register/7305723011972237583
https://attendee.gotowebinar.com/register/5291489178361927691
https://attendee.gotowebinar.com/register/7623552241737432588
https://attendee.gotowebinar.com/register/2012768594452261388
https://attendee.gotowebinar.com/register/8621407423140093454
https://attendee.gotowebinar.com/register/3360923782708443918
https://attendee.gotowebinar.com/register/3873886639811883023
https://attendee.gotowebinar.com/register/2441061364881739019
https://attendee.gotowebinar.com/register/3213601326619561742
https://attendee.gotowebinar.com/register/3995403572903868683
https://attendee.gotowebinar.com/register/477678849452440848
https://attendee.gotowebinar.com/register/2577550346473705743
https://attendee.gotowebinar.com/register/4225933783914972175

JEOL webinars
(https://www.jeol.co.jp/en/news/seminar/webseminar/movie index.html)

Webinar Link

Solving the Structures of Small Molecules Using Fluorine's Unique NMR Properties https://connect.acspubs.org/CENWebinar JEOL 10 22 19
Advances in Liquid Nitrogen Cold Probe Technology https://connect.acspubs.org/CENWebinar JEOL 11 19 19
NMR without deuterated solvents — principles and applications of No-D NMR https://connect.acspubs.org/CENWebinar JEOL 4 21 20
Core principles of precise gNMR — Common Pitfalls and Solutions https://connect.acspubs.org/CENWebinar JEOL 6 24 20
Introduction to Solid-State Nuclear Magnetic Resonance Spectroscopy and Applications https://connect.acspubs.org/CENWebinar JEOL 5 26 21
Main Aspects and Applications of FAST MAS Solid-State NMR https://connect.acspubs.org/CENWebinar JEOL 7 14 21
Proton, Fluorine and X: Practical Aspects and Real Life Applications https://go.jeolusa.com/Webinar 031

AutoMAS Solid State NMR for Improved Sample Throughput https://connect.acspubs.org/CENWebinar JEOL 10 5 21
An Introduction to JASON NMR Processing Software using a number of worked examples https://connect.acspubs.org/CENWebinar JEOL 11 10 21
An Introduction of Delta NMR Data Processing Software ver.5 https://vimeo.com/755875413/1e71d583b0

Fluorinated Small Molecules at NMR -Simplifying Structure Elucidation of Fluorinated Small Molecules- https://vimeo.com/755891713/a56376c521

Introduction to Quantitative NMR —Easy and Reliable Assay— https://vimeo.com/755891839/c906767e0b

Introduction to solid-state MAS NMR https://vimeo.com/755877206/48ed7afcb5

JASON a novel NMR tool https://vimeo.com/755877511/17ebb853b4

To analyze the motion of molecule (ion) by NMR https://vimeo.com/755879143/d15bc3alca

Tackling complex mixture by NMR https://vimeo.com/755879270/6d88566cc4

SMILEQ Plugin in JASON Software for Automated Quantitative NMR System https://vimeo.com/755880107/efb95e2646

https://www.bigmarker.com/azonetwork/NMR-Techniques-to-Determine-Local-
Structure-and-lon-Dynamics-in-Lithium-lon-Batteries

NMR Techniques to Determine Local Structure and lon Dynamics in Lithium lon Batteries

Solid-state NMR to elucidate the atomic level structures: basic principles and applications https://www.jeol.com/events seminars/webinars/2023/20230213 01 movie.php
Introduction to solid-state NMR: half-integer quadrupolar nuclei https://www.jeol.com/events _seminars/webinars/2023/20230707 01 movie.php
What makes solid-state NMR broadened and how to overcome it https://vimeo.com/936545870/9a33a89f95
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https://www.jeol.co.jp/en/news/seminar/webseminar/movie_index.html
https://connect.acspubs.org/CENWebinar_JEOL_10_22_19
https://connect.acspubs.org/CENWebinar_JEOL_11_19_19
https://connect.acspubs.org/CENWebinar_JEOL_4_21_20
https://connect.acspubs.org/CENWebinar_JEOL_6_24_20
https://connect.acspubs.org/CENWebinar_JEOL_5_26_21
https://connect.acspubs.org/CENWebinar_JEOL_7_14_21
https://go.jeolusa.com/Webinar_031
https://connect.acspubs.org/CENWebinar_JEOL_10_5_21
https://connect.acspubs.org/CENWebinar_JEOL_11_10_21

Thank you

Email: nmrapps@jeoluk.com

JEOL webinars announced in social media:

“gm @JEOLEUROPE

You can discover more about JEOL NMR at:
* http://www.jeol.com/ (Products -> NMR)

Description of our products
Free natural products database
Application notes

Webinar recordings

And more

* http://nmrsupport.jeol.com/

Free processing software Delta

* https://jeoljason.com/
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Subscription-based software
JEOL blog
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Our Logo is a ship, based on the Argo,
from Jason and the Argonauts

JEOL ECZL
NMR spectrometer

Pulse on several
nuclides at once
with a single channel

JASON

Read any NMR data
(Bruker, Varian, Ol...)

Easy report design

Automatic structural
assignment
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