O. Procedure for Processing of NMR data

1. Choice if data processing software
2. Installation of the software

3. Obtaining NMR measurement data
4. 1D processing

5. Data output

6. Arrangement of PDF data — Paste data to word processing software

1. Choice of Data Processing Software

If you process the NMR data with your own PC or laboratory owned PC or Mac PC, other than PC in NMR
room, you should prepare the software by yourself. There are several data processing softwares, but we
(administrators analytical devices & NMR in department of science) recommend you to use [ALICE2 Ver.6]
(ALICEZ2) or [Delta Ver.5] (Delta) offered by JEOL. Both have the features as written below, so you had better

choose the one, considering your work environment.

(1) ALICE2
This is available with MS-Windows. Furthermore, with a charge, the users of NMR room can use

network-licensed [NetALICE2] (Network ALICE2 Client Version 6.1).

NetALICE2 with10 licenses (10 users can use the software simultaneously.) is installed in the server PC on
[Department of Chemistry and Polymer] network. The users can access it and use ALICE2 with any PC, which

is connected to the network, with the easy initial setup.

Compliant Operating System: MS-Windows 95 /98 / Me / NT4.0 /2000 / XP
— Windows VISTA / 7% , MAC OS, Linux are unsupported.
Failure will occur in processing, but the software is available in XP mode.
— You cannot use the software of network-licensed version without
[Network for Department of Chemistry and Polymer] access

environment.

(2) Delta

Multiplatform support (MS-Windows / Mac OSX / Linux) is available with free trial version of
multi-language interface (Japanese, English, etc.), after the easy user and license registration. This is
“NMR data processing only” version software for the NMR measurement with JEOL NMR.
Compliant OS:  MS-Windows XP / Vista / 7, Mac OSX 10.3~, Linux
— Sometimes, the installer does not work normally with MS-Windows XP Home
Edition / Vista.



2. Installation and Setup of Delta

The newest revision of version 5 (5.02 in October, 2012) is available on JEOL NMR support website
(http:/Inmrsupport.jeol.com/Default.aspx) after user registration, download and setup of the software.

@ User Registration

On web browser. show

http://nmrsupport.jeol.com/Default.aspx, and Welcome to JECL Delta/ NMR Support

then on [JEOL
Delta/NMR Support Site Account Registration]

click [Open a User Account],

page, complete user registration.

@ Login

JEOL

NMR SUPPORT SITE

Home Go

The JEOL Detta / NUR support web site provides support for users interested in the Deta NUR Software package and JEOL's NWR Spectrometers. The web
are kits for NMR data processing only and kits for JEOL N h data processing. Areas for Defia

150 submit your spectrometer information so that we can assign you the
orizabion for Software Gow eration.

< éi to Your Existing Accﬁ

. ITor vour account type.
2. Migrate Your Account from Al-SUP, the old Delta support web site

Ifyou are a user migrafing from ai-sup.jeol.com please lick to login and update your account and spectrometer information in order to
gain access to the appropriate area(s) of the site.

Once your account regi and sp is reviewed, you will be granted the appropriate access fo other areas of
the site.

After user registration, show website (D (User Registration) again, click [Login to Your Existing Account],
and on [User Log In] page, finish Login.

3 Download

Click [Download Delta Software], and on [Delta Software Download] page, download the latest revision.

JEOL

NMR SUPPORT SITE

Home | Software License Keys | Docs | Forums | FAQs Co

Welcome to JEOL Delta / NMR Support

The JEOL Detta / NMR support web site provides support for users interested in the Delta NMR Software package and JEOL's NMR Spectrometers. The web
site includes Delta NMR so for NMR data processing only and kits for JEOL NMR Spectrometer control with data processing. Areas for Detta
License Key generation, discussion forums, FAQ's, and documentation downloads are also available on this web site.

To get started, simply:

1. Download Delta Software
eaending on yourg €, Detta is available for data processing only, or for full JEOL NMR spectrometer control. The current and older

ggailable for download.
Z. Obtain a License Key

= Delta Lo
ent Downloads

Download Release Notes, Delta Tutorials, User Guides, and Other Documents

4. Discussion Forum
Dizcussion Forums Related to Defta and JEOL NMR Spectrometers

5. FAQs
Frequently Asked Questions related to Detta and JEOL NMR Spectrometers.

€ Manage Profile | Change Password
Manage contact and spectrometer information or change password. The spectrometer and workstation infarmation are on the second page of the
profile after "UPDATE" of the first page.

of your workstation to obtain a matching Delta License Key to enable the software.

Read Me B 435



@

Install the software by following the
direction of installer.

®

Installation

JEOL

License Registration (— aside from

user registration)

After setup, on the website same as (3,
click [Obtain a License Key], and on [Delta
License Key Generation] page, publish the
license key (10 digits alphanumeric
character) by license registration.

Fill [Delta Machine ID] column with [Machine
ID] (10 digits character written in [Delta License
Key] dialog BOX, which starts by the click of

Delta icon @ on each OS desktop, and from

Delta 502

[Delta Console] menu bar, choice of
[Options]—[License Key])

¥ Without the key, usage time is limited
to 15 minutes. This registration by the input of the
key is required only once.

©® Setup of License Key

Input given 10 digits license key on (& [Delta
License Key] dialog, and click

bUttOﬂ Save Key

' JEOL Delta v5.02

File | Options | Process View Analyze Tools

3.

E

NMR SUPPORT SITE

Pelta Software Download

Terms and Conditions

ICAREFULLY READ THE FOLLOWING TERMS AND CONDITIONS. YOU AGREE TO ALL =
TERNS AND CONDITIONS BY INSTALLING THE DELTA NMR SOFTWARE PACKAGE
OR USING ANY PART THERE O

License: With the payment of any and all BFP\ H:ah\e License Fees

upon the delivery of Delia HMR Software ("Software’), JEOL USh,

INC. ("Licensor’ ) zrants to the Licensee a License to use without
exclusivity a single non-transferable, non-sublicensahle copy of

the Software on a slng\a CPU. No titls to, onership of , ar rights |
to the software is hereby transferred to fhe licensee. The Software 4

€ Accept Terms ¢ Rejedt Terms

& Data Processing Only

Package TYPe € £ package with Instrument Control

Workstation [Wiaka = Galartine -

NMR SUPPORT SITE

Terms and Conditions

[CAREFULLY READ THE FOLLOWING TERMS AND CONDITIONS. YOU =
IAGREE TO ALL TERMS AND CONDITIONS BY INSTALLING THE DELTA
MMR SOFTWARE PACKAGE OR USING ANY PART THERE OF.

ith the payment of any and all appl icable
of Delta

n n-3 he Software
on a single CPU. No title to, ownership of, or rights to |v|

€ Accept Terms © Reject Terms

 Data Processing Onl
PackegeType @ £y Keywith Instrument Control

Workstation [Make a Selection... |7}
Operating System [\ake a Selection... |7
Operating system Version [Make a Selection |

e

Deita Machine ID
NOTE: e Dot Mschine D & gene
ystem. kis not the MA(

‘Submit

nerated by Deta ot e operstng

g [ 3]

At

. License Ke

Typing Input Box

Preserve Typing History

S T

& Auto Viewer
@ Auto Processor
() Preserve Locations v
@ TextWrap
2, Inc.
&
]
&

Log Console Messages

Rotate Console Log File

Manual

Valid Key Save Key

You can download manual made by JEOL by following next procedure.

On [Delta Console] window which starts by the click of Delta icons=s: on each OS desktop, click 9
- 2 -



button, then select the language by the click of link on the cover of PDF file.

" JEOL Delta w502 -10] x|

File Options Process View Analyze Tools
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4. Each Window

. loix
(1) [Delta Console] window Fie. Optons Process view Ansiyee Tols
=29 °
On each OS desktop, click Delta icon g , [Delta Console] v
Delta 502 Delta NMR Processing and Control Software A
starts (Right figure). S ooy MT——
o ) o T poinea o A .
(Periodic table] On menu bar, click [Tools]—[Periodic Table],
input 'H nuclear fundamental frequency on input
BOX, then you can check the observation frequency of each nuclide.
T rerees raciaEutl
File Options Process View Analyze |Tools 131415 16 17
@ Calcu\amrs ’ 4 5 6 7 8 9 10 11 12
Filter Editor
Geometry Tools > <
Importing From Varian file : 3} Molecule Editor
C:SUjsers\kmatjsu\Desktdp\Mﬂ?._Roe |§£|F‘age Layout Editor
Writing data file o — |
PR - = | _
Finished conversion from Varian Service Manager Nitrogen ‘
Isana 1*]1 Spin 1 anuant;a J R 'm
0.37 -lﬂ 50.68 0.00104
(2) [File Browser] window
To open data file, on [Delta Console] window, click [File Browser] button ' , or on menu bar, click
[File]—[File Browser]. On [File Browser] window, *File Browser =
choose the file, and click (Right figure). Fle Options Go (@)Recent <';Favorte Flls
CERi (] > )] =)
¥ PLACES # AGE_Gcosy.fid ry |

®)

» AGE_Proton.fid

[Contents of Data information box) % Loca b P

=
Unit for time/frequency domain & Giobal : 2;%] TC:cr?;"?%d L‘
s Time domain data (FID data) » EtBniGcosy ﬁd
Hz, ppm: Frequency domain data (Fourier-transfo | it > EtﬁniGhsqc:ﬂd
Number of Flle size Data array ¥ Deskiop : Eg: :';OED:;}?S E =
Data points R: Ranged _ » EBn_Tocsy.fid
1D/20/30 x | Sisparse B ooanent O
~ FAVORITES AGE_protan
-
- 1D - 16384c, 256k [5]- R - G4l - delta oyEmm AGE_Proton.pdf @
Revision_time Rewision: 2-FEB-2009 20:23:35 [ Creation: 2-FEB-20 - Disk v 0
Strychning 1H-nmr - [Strychnine] i i m irs ¥
A A @ Dataservers 1D - 65536¢, 1M - [5] - R - 64L - NMR @ ECA 500 Al
| . Revision:15-MAY-2012 11:29:27 / Creation:15-MAY-2012 11:29:00 [=
Comment Sample ID Creation_ti [IETSEUEEEN | single_puise - [AGE_120515] .
Data information box File Filter: |~
(Multi data format] —loix]
You can import NMR data measured by File Options Go (¥)Recent <';Favorite Files

NMR made by oth i ith th —
same pT(?ceedu>r/e(.) reompaniEs ° ,l
~ PLACES l"
x

lAGEJrotonleUSZS.ﬁd

3% \Varian formaf data (VnmrJ : Right figure) ISR
is not 1 file, and stored under 1 directory e
(data file, parameter file, etc.). When you
open the file, choose “fid” file, and

click €.

File Options Go (#)Recent 7'7Favorite Files

g Data

[Chemagnetics format| data
(Spinsight : Right figure) is the same as |

Varian one, and choose “data”file under e
the directory. ¢ Loca
& Global proc_setup
[JCAMP format] setup

£Z Dats setup_setup
vacpX_pm.acq

r Desktop




This data format is suggested to use each NMR data measured by NMR made by other companies,
commonly. There are several filename extensions (.dx & .imp, etc.), but import is possible.

[(File Information) In the case of NMR data measured by JEOL NMR, choose the file, and click
[information] button [0 [File information] window, which show the
information of data, starts (Bottom figure).

$% You can check measurement parameter, when you choose [All] in [Class] pull-down in the lower part of
the window.

o)

File Options Go (¥)Recent 5'7Favorite Files

Izmznszs E]
A1)

- PLACES b AGE_Gcosy_120525.fid

Ix

—> T =101.x]

File View Formatting

» AGE_Ghmbc_120525.fid

S Lol b AGE_Ghsqc_120525.fid % Parameters " anisl Msl[ Fm(ex;ngm Ralusm E:qﬂinutl[ Mdeﬂltsl
» AGE_Noesy_120525.fid .

]

F Giobal b AGE_proton_120525.fid
) ¥ AGE_Roesy_120525.fid sample 1D [EtBn
= Dato b AGE_Tocsy_120525.fid Ao

JAGE_Gcosy_120525 =
AGE_proton_120525

By oocuments Author [de\ta

= Comment [ﬁinq\e_pulﬁe

F Desktop

 FAVORE Acg Delay = 13.16[us]
= Actual_Start Time = 15-0CT-2012 10:03:32
A4 Af_Delay Ratio =0
|l ll [ @ Af Version =1

2D - 2048¢ 2561, 8M - [s][ms] - RR - 64L - komatsu A
Revision:31-MAY-2012 13:46:18 / Creation:31-MAY-2012 13:44:48 @
¥

| spectrometers | IR

File Filter: [“

¢ As the method to obtain [Flle Informa Class c:ass,analys\s Filter |*
tion], on [Delta Console] window, click e autoshim
i class_collection
[Information] button [ﬂ , then after the dass fiter
click of [Select a file] button |~ |, with Goce_rame
finger sign pointer, click data geometry. Eiiii:ﬂ?ﬁ'ﬁé‘a‘
You can obtain [File Information] data .
shown in the geometry (This method is
available for the NMR data measured by @ )
NMR made by other companies.). v
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pyright 1990-2011 by JEOL RESONANCE, Inc.
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(Version of File] In Delta, like [“Filename”-1-1.jdf] and [“Filename”-4-1.jdf],
[2%-1.jdf] is FID data (measurement raw data). The number after [$%¢-2], shows

automatically saved Spectra Data performed processing on FID. (Spec of

Delta software)
(Figure) [3¢-1.jdf] is FID data. < Others are spectra dat.
File Options Go (¥)Recent '¢Favorite Files File Options Go (¥)Recent '7Favorits Files
[ Ve)?lElsla@ LCIEA)

~ PLACES 24GE_Carbon-1
ZAGE_DEPT-1
S Locl 2AGE_single_pulse-1
2AGE_single_pulse-2
& clobal 2AGE_single_pulse-2.X
o 2AGE_single_pulse-2.Y
2 Data 2AGE_single_pulse-3

. ~ PLACES 24GE_Carbon-1
I 2AGE_DEPT-1
$ih Local 2AGE_single_pulse-1
[E 2AGE_single_pulse-2
F clobal 2AGE_single_pulse-2.X

. 2AGE_single_pulse-2.Y
= Data 2AGE_single_pulse-3

(3) [Data Slate] window 800 JEOL Delta v5.0.1

File Options FrocesslView Analyze Tools

2D Viewer 32

This is the viewer of processed spectra data, and @ upaasiae ) */ | o
usable regardless of the dimension of data. It can show @ BT e o
1 - @&

several spectra. (Example : bottom-left figure
(Horizontally) and bottom-right figure (Overlay))

N S ] e

On menu bar of [Delta Console], click [View]—[Data Slate], [Data Slate] starts. On the menu bar, click
[File]—>[Open »]—[Open], or [Open Data File] button (3% It is not [Open Data From Disk] button

|E; ), and on [Open file] window, choose the file and click.

File Dptons Repurts Frope Steey Eypersn Pracss Ve sdyas Taoks actors i Dpters Raperts Frojact Sheng Epansin Progass View Analgm Tods Acfiors
[ IS S X I ETETE CT RO S| (AR 3E) TR NEIEY
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3 perts per Milkon : 14 3z parts per Milion 14 = 92 parts per Milian : 1
2% Another method to show on [Delta Slate] 1D Processor : 2AGE single pulse~1- 1 F
WindOW, iS, on the already Open6d [1D File Options Reports PreTransform Window Transform PostTransform Display Analyze Tools

Processor] window or [nD Processor] window,
click [Put into Data Slate] button s |
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I  Processing of 1D Measurement Data

1. [1D Processor] window

For data processing

2% When you perform 1D measurement
with JEOL NMR, (If
g (L) Deliver data automatically is checked
[/, this window automatically starts
after measurement.

On the menu bar of [Delta Console]
window, choose [Process]—[Process 1D],
then [1D Processor] window starts.

On the tool bar, click [Open Data] button

ano JEOL Delta v5.0.1

File Options |Pracess View Analyze Tools

fammmm—

= Process 1D 3®1 > (%)
EPracess nD #8

B O) | yrrers o

Operate on Files

Batch Process Files
tware

Delta NMR P
v5.0.1 [Dar]
Cepyright 1 E,

Combine Files
Ine.

Instrument contreol disabled

I

|Ez , and on [Open Data] window, choose the file, and click [£2.

(Name of each part)

8.0.8 1D Processor - EtBn_1H .jdf

File_Options Reports_PreTransform Window Transform PostTransform Display Analyze Tools

IZI -- .--. CINEIEEY

3 Tool bar

Processing Tools

2
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s
7 o &b
%3 e »-dc_balance( 0, FALSE )
2 »sexpl 0.2[Hz], 0.0[s] )
2 |npu‘t data »trapezoid( 0], 0[], 801, 1001...
g »zerafill( 1)
L | wfft( 1, TRUE, TRUE )
1.0 2.D 3.0 machinephase
ppm
[display/phase]
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_single_pulse~1-
File [Options| Reports PreTransform Window Transform

U=l [ofs]el+]

L "

abundance

e
12.0 110 100 90 80 70 60 50

# The vertical axis scale of [abundance] can be deleted.

In the context menu shown by long press of right-button of
mouse, click [Options]—[Ruler]—uncheck ¢ of [Y Ruler]
(Bottom figure). (on the right example, the vertical axis of Input data (FID) is unshown.)

Level Taol [¥]

Layers >

~ finnotations: [Alt+A]

I E

w-dc_balance( 0, FAL!
wsexp( 0. Z[Hz] 0.0[¢

Display Modes » « Cursors [ARG]
Draw Gomponents »  Measures [SH HI
Logarithm Base ¥« PiP Windows [Alt+i]
Display Units b Regions [AltR]
Save Current Wiew [/] Integrals 3
1.0 Restore Saved Wiew [Shift+y] Peaks »
Export To b Molecules »
X seconds: Proton o o ometry to Glisboord [+0] Data 3
) Gopy Attributes to Paste Buffer Display »
. . Ty File »

w-trapezoid( 0[%], 0[
wzerafill( 1)
»fft{ 1, TRUE, TRUE

G e

¥ Ruler [Alt+x]

machinephase
ppm

* Ruler [Alt+Y]
Logarithmic X Ruler [Shift+Alt+X]
Ruler Unit Abbreviated

w Showr Axis Name

Showr Number of Points [Shift+Alt+E]
Show Ruler Type [Shift+Al+G]

« Show Ruler Unit

Display Glock Titme X

4 4ld=/2 2 If Input data is not shown, you can see by checking of [ D Show FID]
|Z18 )] check BOX in the menu bar, [Option].
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2. Process List — Processing Tools

On [1D Processor] window, Input data is shown in
the upper part, while corresponding processed output Process 4
data is shown in the lower part. Process " GuidedH Macros | i i -
(Example) Without [fft] (Fast Fourier Transform) in H H H %ﬁtﬂ E
the list, processed FID itself is shown on the D Dﬂ 5&] Egl )
Output data part, so spectrum is not shown. — — &
_ ) BE|& &=
On the process list, contents and conditions of data
processing are described. mdc_balance( 0, FALSE ) k) >
B sexp( 0.2[Hz], 0.0[s]) o
You can input the conditions of processing by the M-trapezoid( 0[%], O[%], 80[%], 100[... 'é"
click of [™] of each process and unfolding (It changed | ||®zerofill( 1) @
to[V]) . b-fft( 1, TRUE, TRUE)
machinephase >
In the representative measurement sequence, =
fundamental process list is set ( buttons, [display/phase] o
etc.) . After measurement, this process is automatically a
performed. You can change, delete, and add these Process list -
processes. ¥
& Sometimes, fundamental process list cannot be gf H @ H 3 H E H 0
prepared for the data measured by NMR made by

other companies. In that case, you should deal with it from the first by yourself, or arrange the fundamental
process list.

[Native Scale] Without the setting of the reference, in Delta program, Axis is shown with the calculated
values based on observed frequency of rock signals of each solvent. (Only with the
data measured by JEOL NMR. With the one by NMR made by other companies,
calculation is not performed, and center of observation is scaled to be 0 ppm.)



(Explanation for Buttons]) Refer to the explanation on each button shown by right click.
@ ©) @

®
Mwumu@u@
\HEI\IEHEHE
®

@ ©),
~ O Process : Implementation of process, Click when you modify the process.

#¢ Click this button when you find the process lines except the lowest line of [display/phase]
are green. It means there exist unprocessed.

< (® Sequential Process : The process was applied one by one, different from @.
(® AutoProcess : Toggle Button, When you add or delete or arrange the process , it was

automatically applied. ¢ CPU was occupied, and PC processing will be
slowed.

N
@ Load : Call-out of Process List

2% To read process from another process window on PC/Mac desktop, paste and

overwrite the process by drag & drop (with handprint pointer) between windows.
2 With right button of mouse

® Save: Saving Process List

(Multi-nucleus measurement] Use it when you save reference of external standard (If you did
not use internal standard in the measurement.).

©)

Cancel of Unfolding :  Hiding all process

Q

Unfolding All :  (Right figure)

il
m
]I:Jﬂ@

3 You can check and modify process conditions in |7 d;—:a'a“;e‘ e
full detail. -
/ Gain O
- Addition ©  Process is added to the ending line. exp( 0.2[Hz], 0.0ls])
o Width 0.2[Hz]
Q. | @ Insert: Process is added to the one line before the shift o]
83< selected line. ¥i apez?i;i( 0[%], O[%], 80[%], 100[...
c Pl O[%
g @ Exchange : The selected process is exchanged for the P2 o
> added process. P3  800%)
N— P4 100[%]
¥ perofill( 1)
a H H ‘ Times 1
‘ oﬁ ” @ H — EI O ¥/fft( 1, TRUE, TRUE )
@ ® ® @ ® IV scate 1
Clip &
@ Cut: Cutting the selected process Norm &)
A machinephase
@ Paste : Pasting cut/buffer ppm i
L
@ Delete : Deleting the selected process
@ Clear: Deleting all process
@® Restore : Restoring standard process list

_10_



3. Processing

3 — 1 Processing  before

(PreTransform)—-Input data

(1) DC Balance = : Removal of DC offset

FT

®dc_balance( 0, FALSE)
Psexp( 0.2[Hz], 0.0[s] )

»trapezoid( O[%], 0[%], 80[%], 100]...
ﬁIII[ 1)

1, TRUE, TRUE )
machinephase

ppm
[display/phase]

When direct current element is biased on [Data Slate] window signal, FID center deviates from zero. In the
spectra obtained after FT, False sharp signal peak (0 Hz noise) on the observation center frequency appears.

This processing is performed to solve the problem.

(Ex.) FID before DC offset processing & spectra (Upper figure), and processed (Lower)

mcdc_balance( 0, FALSE )

0 [ [l [ [ M| St NS [t | WS || PR |
=

1 T 5_'
1.0 2.0 4.0 5.0 6.0 |

: seconds : Proton

W VU T TS VS T ——

TR

<€— *Q Hz Noise

| x

® FFT
=

‘ X : parts per Million : Protan

8.0 7.0 6.0 5.0

T

o
@

T T
0 5.0
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(2) Shift:  FID shift

Use FID shift in data processing of solid echo measurement. You can set point number to shift FID.
Normally use this for removing points before obtaining FID by inputting minus value.

(Ex.) 2H signal echo FID (Quadrupole Echo) & spectra(Upper figure), and The ones after removing 14 points

(Lowver figure)

p-shift -14[pnt], TRUE, FALSE )

001 003 005 007

X : milliseconds : Deuterium

olslelt)

.
0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 0.11 0.12 0.13 0.14 0.15 0.16

FFT

! Data Slate - 2H_std_20121022-3- 10 =l5x
Fie Options Reports Froject Slidng Expansion Pracess View Anziyze Tooks Acions
ofel Rl Ae/solale/rel] [«
Bozl spey olijg T g4 58
||
i I
A
PN/
| |
| AEDEDEN
et Tt o
R A A M A R RS T O T
L u pui ] -1 20 -3
¢ parts per Thousand : Deuteriom
| |
I
|
} /|
| |

f
=

e
L u pui
E ¢ parts per Thousand : Deuteriom

[Dotted View] [Alfkey & switches Line view of FID,/FT spectra < Dotted view.

Bt A ST DI sy
e e
| \‘\n \” l | ‘L TL i
L M \ < REE M i
VI
JOUVUUL At

T T T T T T
0.06 -0.07 -0.08 -0.09 -0.1 -0.11

(3) Window Function; ljae

To improve seeming S/N and dispersion of spectra, FID
multiplies by window function, and dispersion FT is performed.

T T T T T T
-0.06 -0.07 -0.08 -0.09 -0.1 -0.11

% It is difficult to improve both S/N & resolution.

Select required window function on menu bar [Window].

¢ When you click the toolbar [Window] button g, the '

process registered in the button is performed.

@ Improvement of S/N

(1) Exponential Function f(t)=exp(-zbt)

_12_

PreTransfﬂrrT‘ Window , ransform PostTransform

2.0

“raton

Blackman
Blackman-Harris
Cosine

Gauss

Hamming

Kaiser
Lorentzian-Gaussian
Sine

Sinebell

Single Exponential
Single Exponential Automatic
Traf

Traf Modified
Trapezoid

Trapezoid3

XTI

—

g

———

N




Parameter b : Broadening factor BF[Hz]
= 0~Large
=The larger BF is, the faster it decays.(= 0 means that FID does not multiply by
window function.)

[Single Exponential] :  sexp(Width=BF value[Hz], shift value[s])
msexp( 0.2[Hz], 0.0[s] )

#¢ FID signal intensity decays exponentially with time, however noise element does not decay. Therefore
noise contribution is high in the last of FID relatively.

Especially it is important in lowly sensitive 3¢c spectra.

¢ If BF is too large, signal element with noise element decays, and peak line width of spectra (Half
maximum full-width) is too broaden. (Integration value is the same, so peak height is decreased.)
Reversely, it seems S/N decreases.
Index: FID multiplies by the same value as digital resolution (X1 or x1/2 to 2)
(Ex.) Digital resolution is 0.2 Hz, then BF should be ca. 0.2 Hz.

[Digital resolution]=[Observation range] /" [Data point number]

(Ex.) [Single Exponential] processing result for 0.2 Hz of digital resolution

WMM/UW

4.08 4.07 4.06 4.05 4.04 4.03 4.02 4.01 4.0 3.99

2r Million : Proton

R i i Pt Pirriin P O T T piT
4.08 4.07 4.06 4.05 4.04 4.03 4.02 4.01 4.0 3.99

2r Million : Proton

R P v O N P O O Jriirin o
4.08 4.07 4.06 4.05 4.04 4.03 4.02 4.01 4.0 3.99

2r Million : Proton

(ii) Trapezoid Function trapezoid(P1[%], P2[%], P3[%], P4[%])
Ftrapeznid( 0[%], 0[%], 80[%], 100...

_13_



&% In the case you continue to acquire data even
after FID decays thoroughly, data contains lots of
noise. Cut the latter part of the data (Left figure).
When you stop acquiring the data before FID decays

—

thoroughly (due to its long decay time), tail of peak waves after FT (truncation). Reduce it by

yourself.
#¢ This is important in the process of zerofill (later discussion).

@ Improvement of spectrum separation
(iii) sine-bell function

In the right figure, beginning at the top,

e sine-bell
* sine-bell (order 2)
 shifted sine-bell

In Delta,
[Sinebell] : Design [Shift] & [Size] values
[Sinebell(order 2)] -  Same
[Sinebell(order 4)] :  Same

Ve \
AN
L~

o m——

<

[Sinebell Shift] :
Sinebell

Design [n/n] value & apply N

shifted

# You suppress fast decay (broad element) in primary part of FID, and emphasize sharp element in middle

part.

2% You reduce the intensity of FID in primary part, so peak intensity decreases & quantity is lost.

(Ex) Processing result of [Single Exponential] to ca. 0.2 Hz of digital resolution data (upper figure) &

Processing result of [Sinebell] Clower figure)

[Single Exponential]
BF=0.2

[Sinebell]

_14_
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(4) Zerofill

LAl
b F

—_—
Bdc_balance

Use it in the case you want to increase apparent digital 2
reSO|UtI0n . ll M 2v)
. - R e . [display/ph
In Delta, select [PreTransform] in menu bar —[Zerofill], T
then design scale factor of number of data, and execute it. ﬂ ‘ $3E
3% After zerofill, number of data point should be 2" (x1,
x2, x4, x8,,,) related to FFT algorithm.
¥ Inthe case 1 J is input, zerofill is not executed. - ' o
zerofill{ 1) o
When you add zero data point to tail of FID & multiply
the data point by 2, these points are the ones between the _ ‘
original point and the point, after FT (bottom scheme). g PreTransform | Window Transform PostTransform

Align Offset

Auto Process

Conversion PN/SHR >
DC Balance
Digital Filtering >
FID Prediction »
Fourier Transform Slicing =
Gauss Echo Shift
Hypercomplex Transpose

7 Zerofill Peak Filters >

X2
wzerofill( 2) @
N

e e e e T e Ry
B O] BB RE KP RE NS M NG AR KH A MR KA RN AR

E X : s pr Mikn: Eabonl

(@]
IEIEIE

0.5 (

|Extend data file bya

ISREEI

% It is better that the end of FID is zero by performing window function to avoid truncation (preceding

discussion) . = Combine [Single Exponential] with [Trapezoid]

2% Quantity of calculation increases with the square of data points, so time for FFT processing increases

exponentially.

(Scale factor] When you increase the number of zero point infinitely in 1D
data, spectrum becomes smooth, but resolution does not become

[FreTransform

Window Transform PostTransform

more than double. (more than quadruple zerofill is just interpolation S

by trigonometric.) You can theoretically interpolate unused
imaginary part of N points of data from original 2N points of FID bC Balance
data. Therefore, in 1D data, double zerofill is special compared to .
more than double zerofill. In homonuclear 2D data, zerofill should be (
performed to make the number of F1 data points equal digital

resolutioin of F2 axis (directly observing axis).

Auto Process

Conversion PN/SHR

Gauss Echo Shift

Peak Filters
Shift

(FID Prediction] Sometimes, prediction of frequency is used, instead of

sequential zero value, Zerofil

e
FID Frediction

e
Fourier [ ransform Slicing

Hypercomplex Transpose

ACIN
I e

>

>
Blip
» | Flip

Linear Prediction

P
b 4.0 2.0

SREIEIE
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3—2. Processing after FT (PostTransform) — Output Data Part

(1) Hot key
CUVIFSERRENN RS ® & (@
In Output data part, [Key Shortcuts] is assigned to each mode == [ LeEEEmIg

selected by pointer bar. You can check by click of @ﬁ button in
each mode.

Reset View [Home]

Reset All Dims [{+AHome]

A A Unzoom [-]
2 In pointer bar, you can check the explanation of the button by | 1

. Al E)
right-click on each button. ot ) e T

Save View to File [V]

Check ¢ (3 to assign each mode to [Alf key & key of

' | '| Restore View from File [{V]

3.0
keyboard. Cycle Slot + [PgUp] I-s.
In each mode o Cycle Slot - [PgDn]
, (@) Pan -Y [i]
9 ) Pan +Y [1]
. Pan -X [+
Spacel key + Assignment of range an R0
Pan +X [—]
= Magnification of spectrum range Expant g (441

Expand +Y [~1]

Expand -X [~+]

key 3% On Mac keyboard, [Fn| o Epan |

Reset Phase ®0 and @1 [R]
Reset Phase @0 [0]

Reset Phase @1 [I]

H key = Back to the previous status L ResetPhase op [7
0 -5.0 -6.0 { Autophase 1D [A]

= Back to display

TR

v
ko

Apply Phase [<]]

key % On Mac keyboard, + - Apply Phase to Entire File [A<]]

= Auto-scaling of Y axis
(with max intensity peak height)

G et I 11 11 Il 1/ i I I L JU L <))

alt 3 F3 alt .
in ' control || [Loption command command option @

(Magnification]  To save magnified spectrum, select [Save Current View] in context menu displayed with
long click of right button of mouse, on spectrum. Then, the data is saved with new version
number. After that, saving data as the other name by [File]—[Save As...], does not reflect
magnification. If you want to apply the magnification to data saved as the other name, open the
data and magnify it again, then execute [Save Current View]. If you want to reflect magnified
information of a data to the other data, drag & drop among the data with Zoom pointer.
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(2) Phase correction

© [Machine Phase] wag :  Sequence measurements except for [Single Pulse] are not supported, because

phase is seeked from the calculation based on

measurement condition, which

is independent of peak of spectrum. 3¢ Array measurement is not

supported with even [Single Pulse].

© [AutoPhase] jv . Phase is seeked from peak of spectrum, so long range of pulse sequence is supported.
For high resolution, adjustment is required in many cases.

# When you set a number of [phase] processing in process

ﬂ

list, processed with [@0]+[®1] value. 4
2% In the case you use [AutoPhase], delete [Machine Phase %_ §
(or, replace) . j 3

© Manual phase correction >
e

Click [™Phasing] in Panel switching button, spread =

[Phasing Tools] panel.
Select [Phase] mode |~ | of pointer bar, click

[AutoPhase] button | .

Buiseyd §7

% Line appears on [®p] (Pivot Point of Phase
Correction)  (Bottom scheme: On [9%5]age within the
range of the observation, value is shown.) ( =
Automatically it is set on the max intensity if peak. If it

PO L, UL, L
ppm
w»phase( -3.05588, 46.55716, 64.76...

[display/phase]

Phasing Tools

J
ENFEIFEY
P —

:
o
ot

@p [64.?61?5943[%]

)

is not set, move the line with pointer by drag & drop.)

Buiseyd 2

Near Pivot Point, adjust [®0], and correct O-dimensional phase.

Next, adjust [@1] on the point as far as possible from Pivot Point and correct 1D phase.

OIENIBREE 5% =

? 400 = 296.9[deg]
101 = -3.39[deg]

== [Dp] line

Jp = 60.41[%] ‘

ERIAEY]

S REEEAREEREREERESSR AR R R RS AR RS AR AR RRR R RS RE R RERERRARERRARRRRRRE
70 6.0 50 40 3.0 20 1.0 0 -1.0-2.0-3.0-4.0-5.0-6.0-7.0-8|(

S
I

o =}

-

([®0], [®1]] [@O] corrects the difference between primary phase of magnetization and phase of standard

signal transmit into receiver. The phase should be correct
uniformly.

ed on the whole spectrum

[®@1] corrects the phase originated from delay time. The phase should be corrected,

dependent on frequency.
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(3) Baseline Correction E PostTransform | Display Analyze Tools

| avs ] —
. . Baseline Correction || Base Correct
(D Auto-baseline correction = E N S—
DC Correct
PostTransform] in menu bar — [Baseline Correction»] — [Base =t
[ ] [ ] [ Invoke @
Correct] (or, [Base Correct] Z% on tool bar) Apply [base_ Math »Mmm
- - . Phase >
correct] into process list, Click process button [» - &execute R
| Ridge nls
@ Manual baseline correction zm‘m I
Sub Set Y 8
[PostTransform] in menu bar — [Baseline Correction®] — [Base symmetrize
Correct (Interactive)] & apply [ibase_correct] into — -
process list, and click process button [> = & execute. File Option

On [iBase Correct] window (Right figure) , select the Use Cusors tn set anchor points in the spectrum bela:
suitable [Fit] (interpolation of base point) ([Piecewise
Linear] is recommended.) . Set parameter [Ave Pnts]
(= number of points for calculation of the intensity
of base point by averaging) ¢ you can use default
setting.
Select the pointer bar, [Create cursor]button
and click several parts without signal (=baseline) (max ]
32 points) % Check [Option]—[Show Curve]® "H"""""‘

100.0 200.0 300.0 400

abundance

0

. g 6.0 4.0 2.0 (o] -2.0 -4.0 -6.0 -8
(nght fIgUFE) . X : parts per Million : 1H
Click [Preview| button & check the G2 :"c'"“"""a

spectrum, The spectrum does not look good, click <[22 e ey File [Option|
button and try again. If it is good, select [File]—[Save Points] and save @ End Foints
. i n aln
it ClickAcceptbuton |
=

[ ] . Show Curve
File Option Accept and end |t (+_

[ Use Cursors to set anchor points in the spectrum below. ]

aleral)

=Y = 0[ms]

; Save Points 45
E = =) A+Q
3 ! Save Point Set As__ ’ i m| 4
i File Options Go (¥)Recent

: [ LEJE

: A LJ [AGE_Proton_lZUGZl.ibc.jpf
E |

O R R R A R R T
70 60 50 40 30 20 10 0 10 20 30 4—0 50 60 70*

30.0 60.0 90.0 120.0 150.0 180.0

abundance

o]

Finally, spread [»ibase_correct] in processs list,

e Pcawso Lnear [t] v Poms click [Filename], and open the saved file & register

oo [ 4 .
B pildsie] ~00.013/0, 3./ 21%, SU.UUS...
3 If you skip this operation, every time when you , :
y P _p _y 4 . Filename AGE_Proton_120621.ik¢
execute process |ISd [» |, on [iBase Correct] window, ———
you repeat the operations. Display [_J

Each Slice [

Fdienlawrfinkh-ecn
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(4) Unitof axis: PPM & HZ

After FFT, Hz is displayed. Apply ppm display |
into process list & execute it. (This process is applied in
normal auto processing.)

2 It is the fastest way that in Output data part, on
popup menu by right click, select [Display
Units]—[Hertz] Cin this case, contents of process list
is ignored temporally.)

(5) Reference setting

On pointer bar, select [Reference] mode

Click panel switch button [»Optiions], spread [Options]
panel, then input sreference value ppm] on [X ref] column.

s When you click button, 0.0[ppm] (TMS

reference value). When you clickl ““ button, reference
value of the solvent signal is automatically input ((Ex)
When the solvent is CDClg, it is input as

|[e)7) (cHCI) O .

Click the pointer on the top of reference peak, the applied
into process list (Bottom figure) .

X Ref [?.24[ppm]

wdc_balance( 0, FALSE )
msexpl 0.2[Hz], 0.0[s] )
wtrapezoid( 0[%], 0[%:], 80[%:], 100...
wzerofill{ 1)
wfft{ 1, TRUE, TRUE )
machinephase

DI

wreference( -5.99926[ppm], 0[ppm]

(Native scale] When you do not set the reference,

2/e)

[display/phase]

el

| ‘

Level Tool [\]

Layers >

Options [

Display Modes »

Draw Components [
»
>

Logarithm Base N\
Display Units Hert>

Save Current View [V] v ppm
Restore Saved View [{+V] Percent
Export To > Point
Copy Geometry to Clipboard [3C] Reset
Copy Attributes to Paste Buffer Cycle [{+]
Peak Units »
1 l | | w Cursor Units >

s 7 s My 7

®dc_balance( 0, FALSE )
msexp( 0.2[Hz], 0.0[s])
®trapezoid( O[%], 0[%], 80[%], 100[...
»zerofill( 1)
®fft( 1, TRUE, TRUE)
machinephase
ppm

!

suondo 4

)
=

o]

[a]

]

]

w

=]
ru]

3

Buiseyy V7

-

suondo §7

Buiseyd §7

Peak Sep. [D[H z]

Int Width [SO[HZ]

Normal

X Start

X Stop [—B.OZ[ppm]

on Delta program, calculated value based on observed

frequency of lock signal of each solvent is used.

[Definition] Reference of *H is defined as 0 ppm of chemical shift of the peak of TMS in infinitely-diluted

CDCI3 measured at 20°C.
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4. Save of Spectrum Data,” Export

" Save Data File =10 x|

File | Options  Go

On tool bar, click [Save] button | - - the
spectrum is saved as the file name which is the same

. . . [ Expart Format || @IEOL : Delta = :

as measured raw data, but version is automatically [;—;msh o | 0L : Alce

updated (On menu bar, yOU can save as Other name) % Purge Processed Versions ()JEOL : Generic ;
Cancel ~+0Q | (DIEOL : Generic ASCII @

| b source (DIEOL : Generic Integer
- B templates
== Data () CDFF-Nuts

To export the data, select [File]—[Save as
the [Save Data FileJwindow, select [File]—]

¥ Desktop Q Felix
() Felix {Windows)
(0 JCAMP-DX 5.01

Export Format »], and select the format & directory B4 pocuments

. . * DEVICES
for the save. Input the file name & click ﬂ button. SRS O ICAMP-DX 6.00
.' Dot cervene (O NMR Pipe
When you select [ASCII], you can save the file as ) srsnmmas L o M s
ASCII format (Bottom figure) . ~ FAVORITES [ »)

Filename: [AGE_Einq\e_pulﬁe-l ]

8| AGE_single_pulse-1.asc - 2EIE
ZrTIKE REE EFRHD F®TN AJHH

ks Real Imaginary

12.50527892421294 -0.000726R9382672 (
12 .50499262709588 -0.00085328444215 (
12.50470632997378 (0. 00027404904602 (
12.5044200328617 -0.00051193185336 (
12.50413373574462 -0.00091470314186 (
12.50384743862755 -0, 0003003559101 (
179 EN2ECT1A1E1NAT _n e A1 AQRQAQOT r

2% In Delta v5, The function which changes the width & type of spectrum, and font size of axis are not
implemented. (As for font size, use "Page Layout Editor” (Later discussion) ). By ASCII format, peak pick
& intensity integration & separation of wave can be performed with KaleidaGraph or Origin , gnuplot

(Freeware) . Other graph soft.
In addition, the spectrum which is output by PDF is vector data. So, you can use Adobe Illustrator or
InkacapeQ (Freeware) to change the line width.

(v4 offered the function above, from Preference.)
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5. Final Data Processing (Peak pick, Intensity integration,
Deconvolution)
This processing is not reflected in process list.

In addition, if you accidentally click process execute button | [» |, all the result are deleted.

Without [1D Processor] window, but with [Data Slate] window, the same processing can be used (As
described above, it can be processed with other graph soft.) .

(1) Peak pick ==

Click [Compute and Show Statics] button E on tool bar, then 3 markers like peak threshold level, noise
threshold level, base plane level are temporally shown.

o (I & % [

=
[F<]

3.0 4.0

1.0 2.0

0

Next, with pointer bar select [Peak]lmode |~ |, move pointer on peak threshold marker, then pointer

changes into peak threshold icon. You can move it by drag & drop.
It is the same for noise threshold marker & base plane level marker.

% In the case of peak threshold marker, you set the location by double-click of pointer.

|

Finally, Click [Auto Peak Pick] icon (%) in tool bar, peak marker is displayed.

1 .ul

|

(=]

a
[
=
]
=
= ]
:D-
sl -
-
IIIIIIIIIPIPIlIPIPIPIPIIIIIIIIIIIIIIII|1I1I1I|I1I1I1IIIIIIIIIIIIIIIIIlIPIPIlI.IPII
1.0 0 -1.0 -2.0 -3.0 -4.0 -5.0 -6.0
> I
= = 00 &0 D 0 =F 0 =~ P~ OoOMIDEDM D <Aoo e (=3}
00 WD WA =+ OO0 B0 = WD o=t P oo LA WD 00 o WD WA e LA 00 Y LD (=3}
e R L L e e L POy Oy TRy ey e W I g e g &1
shabisisiaiaiaialy TETTTTTT IIIVIIY ¢

Z X : parts per Million - 1H
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@ Selection of peak

With pointer bar select [Select] mode @ click peak marker.
In the case of multiple selections, click them with keyboard key.

# You can highlight it with dragging mouse over it.

@ Deletion of peak

Select the peak marker (D) , type keyboard key. 3 With Mac,
@ Addition of peak

With pointer bar select [Peak] mode | click the peak top where you want to add the pointer (Peak top

is automatically picked,) .
2% The peak should be higher than peak threshold.

If you do the operation with [Shift key, peak marker which shows the position is generated (Sometimes,
in deconvolution, this method is used (later discussion) .

@ Display of J-value among peaks

Select 2 peaks, and click @H and from pull-down menu, select [J coupling].

(2) Integration  f°
© Auto-integration

Click [Auto Integration] button J' in tool bar.

© Manual integration

With pointer bar select [Integral] mode
range.

To correct integration range & zoom-in or zoom-out of integration curve, select the integration, and drag
& drop one of 4 grab boxes o.

RWEN a3 op 1t

O

, drag & drop the pointer from left to right end of integration

1.2

600.0

\ 40]00
o
U

200.0
|

abundance

0
i
|

Deletion or addition of integration is the same for Chapter (1).
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3 Satellite peak in both side of main peak should be ™= =i mmsnay e =
take in integration range(Right figure).

parts per Million : 1H

(D Setting of integration reference

Click [™Optiions] in panel switch button, and spread [Options] panel, input reference on [Normal]
column.

Select reference integration, click @‘# select [Normalize] in pull-down menu.

| Options |
Peak Sep. [D[Hz] ]
Int Width | 50[Hz] ]
Gomal[1) ] GERJOSED
T lfol :
@ Correction of integration baseline g
Select integration curve, drag & drop lower grab box, with checking ]
integration baseline. CE
(@ Separation of integration curve r =N -
Select integration curve, and click left-upper grab box , then pointer * AT .

turns into scissors, so you drug & drop it to the desired position.

. SIS L wgisg RN b R
2 %% (@ B B P
3 o
=l
= =
o q
|
""" I T T A R T A B L L B L L L L L
1.4 1.3 1.2 1.1 1 1.3 1.2 1.3 1.2
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(3) DECONVOLUTION

300.0
al

Use it when signals are overlapping, and it is ] "
difficult to obtain each integration (integration ratio). ] -

200.0
il

1 [ f\
Pick peaks in the range (peak number & position) , ] | ".‘ |
and magnify the range. 3 ?
Select [Options] from popup menu by right-click on
spectrum—[Peaks]—check [Deconvolve] v

100.0
|
-
~.

With pointer bar [Peak] mode

select wave shape of peak from pull-down menu ([Fit Lorentzian] or [Fit Gaussiah] or [Fit Mixéd]) .

(Lorentzian) In the case of solvent, normally Lorentzian (or Mixed).

click EH, k SN MR L T _I__l_ '''''' BREEEED [

s View |Analyze | Tools Actions Layout

Curve Analysis

© Result of peak pick

On [2D Viewer] or [Data Slate] window, select [Analyze] in menu o mmnws
bar—[ Peak Spreadsheet]. You can check [Spread Sheet] window.

J-Doubling Distances

e Signal to Noise Calculator

Transfer Integral Tool

! Spread Sheet

Edit Cell ] =

[ X X Fold Class Normal Integral Intensity Slope Offset G/L Mix B

[ [ppm] [abn/ppm]

[ L L L L L L L L L
7.206 0 MD 3.000 3.647k  267.862 -11.264 0.365 0.000 =
7.193 0 MD 2.085 2.535k  187.116 -11.264 0.507 0.000
7.185 0 MD 0.537 652.867 61.132 -11.264 0.600 0.000
7.173 0 MD 1.105 1.242k  116.270 -11.264 0.737 0.000
7.160 0 MD 0.383 465.999 44,238 -11.264 0.876 0.000
1.239 0 MI 3.000 11.062k 0.000 -66.615m 79.959m 0.000
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6. Printing

(1) Setting of printing
Click [Print Processed Data] button @ in tool bar.

For detail setting, use [Delta] tab on [Print] window (Upper figure : Windows, Lower figure : Mac) .

e wam o NETEES 0w

24 | vehs | - +3> Dela | |
AU DER - -~ Color Printing
8 7 e —mishl FEQJEOL PDF  Black and White [™ Print Processing List
=iFax = Microsoft XPS Document Write e Pt Pt
% HP Laserlet 5200 Series PCL 5 =] el Parameter Location |Right =]
4 . | 3
. T g pr——— [~ Print Megative Contours as Grey
g HRTET e X AT s S IR 5
?jﬁ"l« - RS ~Grid Greyscale
I 0% 100%
& FATL () == A [
N . %
COBRLEEERD  C WED-S —
L — I SFE{ITENRID) Static
1) 22 g3l
r~Color Shading
Poor Excellent
\ 0 0 0 g 0 0 0 |
il
Rk | e | A |
ERE | et | wmEs |
Printer: | HP LaserJet 5200 [AASOBF] &-é-j E}
Presets: | Last Used Settings b-éi
Copies: ECollated
Pages: (& All
OFrom: 1 to: 1
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! Preferences : Printing =10 x|

(Fundamental setting] On [Delta Console],  rarameters options

select [Option_s]—>[Pref§re_nces]. Youn can gl o] = Fl il‘ @ el 0

change the setting on [Printing] tab. Persanal | Directory | Printing || Data | Geometry | Colors || System | Miscellansous | Tools —
- Plot J
(Ex) If you do not print frame, uncheck oL tes & ol

[Plot Page Border] v (For temporal peroprans  sfcciymprtIne? °

use, select [Options] on context menu = L 9

by  right-click—[Display]—Uncheck Plot age Borcer Width 0 ¢
[P|0t BOI’deI’] J/ ) ' Print Geometry Border o [

Print Zero Line for 1D data ] [«

Printer Dialog g/ <]
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(2) Page Layout Editor

Select [Tools] in menu bar—
can change font size.

On the window, select [Template] in menu bar. On <empty>
box, you incorporate the data to print (Use Fingering

To change font size, select the box (Red frame) , select [Box]
in menu bar—[Attributes...]. In dialog box,

box.

! Attributes: Box 1

AaBbCcDdEeFf 1234567890

=101 %]

Fixed-Bold
Fixed-BoldItalic
Fixed-Italic
Fixed-Maormal
System-Bold
System-BoldItalic
System-Italic

I

Default value is1 3. This value is set

on [Delta Console, which is opened

by selecting [Options]—[Preferences],

and then in [Tools tab] on the window
(Lower figure) .

(3) PDF Qutput

In MS-Windows, when you install Delta,
the PDF driver soft, [JEOL PDF] (in fact
movaPDF | ) is also installed. If you are not
a MacOS X user, you can export PDF output.

% Of course, Adobe Acrobat is enough.

2% When you use this PDF soft for the
output by the soft other than Delta,
Lower message is put on the lower part
of the page.

| Page Layout Editor]. You

' Page Layout Editor: parameters_top pmt

=101 x|

File Options Import Box Template

DEREE

At Shift

(5

use [Size] input

Box 1
Finger: EtBn_Proton-6.jdf

! Preferences : Tools

Parameters Options

Save 75[%] nu Lock
Features Positions

ooel 4D 1000%] |4/ p]
8 B’ @ Save Persistent
Personal || Directary | Printing View 0[%] nu Rulers
TRC CTOTOg T T ioteota Yoiaons o e 0 LT Z]
File Dialog : Recent File Limit 10 4P 2
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[Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com) |
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