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How to get a good spectrum?
BRUKER
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1-Click processing el e

File Start Process Analyse Publish View Manage @

|. M Proc. Spectrumv__” "% Adjust Phase» | 4 Calib. Axis» | *'? Pick Peaks+ || | Integrate~ |Advancedw |

L Proc. Spectrums |

I
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I
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1-Click processing options
P 9 0P BRUKER

File Start Process Analyse Publish View Manage @

|. U Proc. Spectrums || '¢ Adjust Phase v || 2\ Calib. Axis» | %)% Pick Peaksw || | Integrate | Advanced |

Configure Standard Processing (procid)

Window Muftiplication (wm) ‘ _,rt FerE Spectmm v

Fourier Transform (ft)

Fourier Transform Options ___ (fif)

Start Automation AU Program (xaup) & procld ﬁ

Press 'Execute' to process the current dataset.
Press 'Save' to just change the processing options.
Changed options will be effective when pressing the
one-click 'Proc. Spectrum' button.

Exponential Multiply (em) LB [Hz] = 0.3
Fourier Transform (fi)
Auto - Phasing (apk)

Set Spectrum Reference (sref) [ |

Auto - Baseline Correction (absn) [] Include integration =  no -
Plot (autoplot) ] vLayouT= +/1D_H.owp v]
Warn if processed data exist
| save || Execute || cancel |
h i1 - T




Processing commands

BRUKER
o [ft] Fourier transformation
e [em] multiplication with exponential window function
o [pk] phase spectrum
* [fp] [ft] + [pk]
o [ef] [em] + [ft]
o [efp] [em] + [ft] + [pk]



Fourier transformation
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Resolution

SI = 1k
e To get a good resolution
you need enough data
points TD (acquisition)
and SI (processing).
SI = 32k




Resolution
BRUKER

SI = 1k
e To get a good resolution

you need enough data

points TD (acquisition)

and SI (processing). . . . .. .
SI = 32k )
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Zero filling
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TD:
SI:

Res.:

AQ:
TD:
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16k

8k
0.97Hz

4s

64k
32k
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16s
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0.06Hz



Zero filling




Zero filling




Zero filling

AQ:
TD:
SI:

AQ:
TD:
SI:

1s
16k
128k

4s
64k
128k

16s
256k
128k




Zero filling B e

filled with O
A

TD: 64k TD: 64k
SI: 32k SI: 128k
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Parameters
BRUKER

e Parameters are : size SI
spectrum reference frequency SR
spectral resolution HzpPt

e SI is the amount of data points of the processed data. Typically
TD/2. You can use the same value as for TD to get a better
resolution. This is called zero filling.

e SR is the shift for referencing the spectrum; interpreted by plot
routines for generating the axis (scale) calibration

e HzpPt is the spectral resolution, signals that are closer together than
HzpPt /2 cannot be resolved;



Window function
'wm] BRUKER

File Start Process Analyse Publish View Manage @

|/ M Prog. Spectrumv“ % Adjust Phase » || & Calib. Axis» %% Pick Peaksw | [ Integratew | Advancedw |

i
Configure Standard Processing (procid)

Window Multiplication {wm)

/L Proc. Spectrum = ‘

Fourier Transform (ft)

Fourier Transform Options __ (fif)

Start Automation AU Program (xaup) i & Window function - em ﬁ1
Options
Manual window adjustment

Required parameters

Window function type WDW = exponential i
Line broadening LB [Hz] = 0.3

Gaussian max. position 0=GB=<1= |0

Sine bell shift 3586 (0,1,2,..) = 2

Left trapezoid limit 0=TM1=1 = 0

Right trapezoid limit 0=TM2<1 = 0

| oKk || cancel || Heip |
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Exponential window function
BRUKER

SR =T

Interactive Window Multiplication | _§ )
= i b

0% Line broadening LB [
o
0 . Gaussian max. position 0<GB<1 __ g

0" Sine bell shift SSB [
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Exponential window function
BRUKER

SR =T

Interactive Window Multiplication | _§ )
= i -
0.3 Line broadening LB L
o
[i] . Gaussian max. position 0<GB<1 __ g
0" Sine bell shift SSB [
[ o
@sSB=1 L%
(C)ssB=2 L
o
W
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Exponential window function
BRUKER

SR =T

Interactive Window Multiplication | _§ )
115 Line broadening LB [
o
0 . Gaussian max. posilion 0<GB<1 __ g
0> sine bell shift SSB [
[ o
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©1ssB=2 L
o
W
0.1 delta F
pk ~ PH_mod o
Jl [~ =
Lo
o™
o
T I T T T I T I T ‘ I T T I T T T I T T T I T I_
6.2 6.0 58 56 54 52 50 48  [ppm]
Tr

r
(vs)
I
=t
[|*1 3]

0.5 10 15 [s]




Exponential window function
BRUKER

SRR

Interactive Window Multiplication
.ex onential v.WDW Window function
[o[%] Line broadening LB

0. Gaussian max. position 0<GB<1

0| Sine bell shift SSB
@55B=1
)ssB=2
0.1 delta
K ~| PH_mod
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Window functions
BRUKER

 Digital Filtering [em], [gm]

e There are several window functions, which can be used to optimize
the spectrum.

Exponential em LB >0

Gaussian gm LB and GB LB<O, 0<GB<1
Sine bell sinm SSB 0,1,2,...
Squared sine gsin SSB 0,1,2,...

e Sine bell and squared sine need to be used for 2D spectra!



Effect of window functions
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LB: -0.7
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Adjust Phase
BRUKER

File Start Process Analyse Publish View Manage @

) Proc. Spectrum « H "4 Adjust F'hasevl_|| A Calib. Axis» || ?'? Pick Peaks» || [ Integrate v | Advancedw |

Phase Spectrum Using PHCO/PHCA (pk) | Oth+1st Order Correction (apk) i
Automatic Phasing Options | 0th Order Correction Only (apk0) _.l" IIIII & d [ t FI h
Calc. Magnitude Spectrum (mc) 1st Order Correction Only (apk1) ‘I'II J l J_u 5 E SE v

Calc. Power Spectrum (ps) Alternate Algorithm 2 (apks)

Alternate Algorithm 3 (apkm)
Phase Displayed Region Only (apkT)

Oth Order of Displayed Region (apkof)

e Manual phase correction with [.ph]
e Automatic phase correction with [apk]/[apkO]

e Uses previously defined phase correction values [pk]



Phasing

2]

Pick Peaks = || _f Integrate = ||Agvanced - |

File Start  Process Analyse Publish View Manage

| P
A

| i Proc. Spectrum = || ’\@Adiust F'haSEV_“ ,g"\ Calib. Axis =

ri'

: 1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata

J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel P|0t| Fid|

o |

[rel]
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Phasing

File Start  Process Analyse Publish View Manage @

1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata

_ﬂﬂ1M%%MauM%@M

piwot = 2.96 ppm  Phase increment = 0.05 phl = 0.00 phl = 0.00

|.. N Proc. Spectrum = | [’\ﬂy Adjust F'hase.J | ;ﬁ\ Calib. Axis = | |..ﬂj( Pick Peaks « | | .r Integrate = | |“Arc‘., —

Push and hold
buttons to phase.
First Ot order M1 .
Then 15t order EY .

0 order correction




Phasing
BRUKER

File Start  Process Analyse Publish View Manage @ |1_
| N Proc. Spectrum = || ’\i:s Adjust F'ha59vl_|| ;g"\ Calib. Axis = ||ﬂf{ Pick Peaks = || _f Integrate = ||Agvanced - |
1 exam1d_1H 1 1 C\BrukenTopspin35pi7\examdata E\E@}
A- 0 1 R|90-90180 == Il G Bl

piwot = 2.55 ppm  Phase increment = 0.05 phi = . phl = 0.00

[“1e6]

save i

1.0

I
0.5

T
-05

Return & save phased spectrum. [ sref]
L aaaaaaeeeeseeeeemmm——s—_______________________________________________________eSaa e e e eeeeeeeeeeee—_____________________________{




Phasing
BRUKER

File Start  Process Analyse Publish View Manage @ |‘|_

| N Proc. Spectrum = || "@ Adjust F'haSEVlH ;g\ Calib. Axis = ||f!ﬁf{ Pick Peaks = || _f Integrate = ||Agvanced - |

: 1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata E‘E@}
spectrum| ProcPars | AcquPars | Title | PulseProg | Peaks | integrais | sample | structure | piot | Fig|
= 812 ME 7 88

Reference : .
(~) Phase correction

Window
Phase PHCO [degrees]  |63.000 Oth order correction for pk
Base_line PHC1 [degrees] 0 1st order correction for pk \
E‘t’:;';rmn PH_mod no v Phasing modes for trf, xfb, T
Peak (~) Baseline correction
Deconvolution =
Adtomation ABSG 5 Degree of polynomial for abs (0..5)
Miscellaneous | ABSF1 [ppm] 10.00000 Left limit for absf
User ABSF2 [ppm] 0 Right limit for absf, abs1, abs2 N
BCFW [ppm] 1.00000 Filter width for be (sfil/gfil)
COROFFS [Hz] 0 Correction offset for BC_MOD=spol eft.
BC_mod quad v Fid baseline modes for em, ft_xfb,
(~) Fourier fransform "
TDeff 0 Humber of fid data points used by ft
STSR 0 First output point of strip transform
STS! 0 Total number of output poinis of strip fransform
ME_mod no v Linear prediction for ft, xfb,
NCOEF 0 Number of LP coefficients
LPBIN 0 Number of output points for LP
TDoff 0 Number of back-predicted points

e Use previously defined phase correction values [pk]



Calibrate Axis
BRUKER

File Start Process Analyse Publish View Manage @

' ) Proc. Spectrum = || "% Adjust Phase » || A\ Calib. A;is'..v.] %% pick Peaks v || | Integrate~ || Advancedw |

Set TMS To O ppm (sref)

o l'.
i - - RE‘Q’UFFE.‘S ediock SE‘IU,C'.’
A Calib. Axis'w

i ™
& Axis calibration - cal ﬂ

Options

(@ Manual calibration
: Automatic calibration

e Open reference dialog with [cal]

oK || cancel || Help |

I U

e Automatic referencing [sref]

e Reference manually [.cal]



File

Automatic calibration

Start Process Analyse Publish View Manage @

JL Proc. Spectrum < | /¢ Adjust Phase = || 4, Calib. Axisw | %' Pick Peaks +

o [sref] looks for signal in reference
region

e Reference region is specified in
[edlock]

e (Calibrates signal to specified

chemical shift

Jin
=
<
T

tegrate + | Advanced =

—-0.106




Automatic calibration
(><O

Manage @

File Start  Process Analyse Publish View
|. i Proc. Spectrum = | | ”\‘i:.a Adjust Phase = | | ,g\ Calib. Axis = | | ﬁﬁ Pick Peaks = | | _r Integrate = | | Advanced = |
E=HECE =

[rel]

: 1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel P|0t| Fid|

‘M"

[ & sref
If no reference
o signal is found, the
} reference DEEIK not found
default calibration done default Calibration
IS done.

sref: finished




Manual calibration

File Start  Process Analyse Publish View Manage @

|.. N Proc. Spectrum = | | % Adjust Phase » | [ A\ Calib. Aglslj | ﬂ}( Pick Peaks = | | _r Integrate = | |:Ac_ivanr:ed - |

1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel Plotl Fld|

b 9

E=SEEE =5

7.2744

=
F
i

=

Zoom into signal
that should be

used as
reference.




Manual calibration o)
BRUKER

(<D

(2] [T

File Start  Process Analyse Publish View Manage

|.. i Proc. Spectrum = | | r\@ Adjust Phase = | | ,g\ Calib. Axis = | | ﬂj{ Pick Peaks = | | _r Integrate = | |:Ac_ivanced - |

E=SEEE =5

1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata
| Acid

T.2746 ppm / 3638.2333 He / 500.133638Z3 MHz / Index =

[rel]

101

LEFINE REFERENCE FREQUENCY
Define: Left-click inside data window

I
200

& Calibrate u

Spectrum calibration frequency

Select signal and
Specify Chemica| Cursor frequency [ppm] |7.16
shift.

| ok || cancel




Manual calibration

File Start  Process Analyse Publish View Manage @

| i Proc. Spectrum = || "\‘ﬂ:.a Adjust Phase = || ;g"\ Calib. Axis = ||ﬂ§ Pick Peaks = || _f Integrate = ||Agvanced - |

|1_

: 1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata = [wl=) .‘;ﬁ}
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel P|0t| Fid|
o L
% L
" -8
N
g
3
N
-2
— &
T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T r
7.30 7.25 7.20 7.15 7.10 7.05 [ppm]




Calibrate Axis
BRUKER

Caution!
If you want to determine a frequency for
selective experiments

SR needs to be set to 0!

SR is only used for visualisation!




Pick Peaks
BRUKER

File Start Process Analyse Publish View Manage @

' ) Proc. Spectrum+ || '# Adjust Phase » || 4, Calib. Axis » ||?ﬁﬁ Pick F'gaks'..v__H [ Integrate v || Advanced = |

_.u, Auto-Pick All {ppf warn)

E:l.llﬁ P i |: H. PEE H.E' - Show/Modify Picking Parameters

Auto-Pick Displayed Region (pps)

Auto-Pick Regions Defined in File peakrng (ppl)

Calculate Peak Width (peakw)

Show more options ___ (pp)

e Automatic peak picking of full spectrum [ppf warn]
e Automatic peak picking of displayed region [pps]

e [.pp] open manual peak picking



Pick Peaks
BRUKER

File Start  Process Analyse Publish View Manage @ |‘|_

| N Proc. Spectrum = || "\ﬂ:.a Adjust Phase = || ,g"\ Calib. Axis = |..ﬂ§ Pick F'gaKSv_.H _f Integrate = ||Agvanced - |

Y1 exam1d 1H 1 1 CABruken\TopSpin3.5pi7\examdata E\E@}
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel P|0t| Fid|

[rel]
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Pick Peaks
BRUKER

File Start =~ Process Analyse Publish View Manage @ |1_

| ] Create Dataset|| iFind Dataset||'¢_j Open gataset|| r Paste Dataset|| |_1 Read Pars.

1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata

j(# m, 5|4 2 b [ . D BB

Drag boxes

e M — around the peaks
be wher of peaks: 0 to piCk them.

selected.

8 6 4 2 0 ppm]




Pick Peaks
BRUKER

File Start  Process Analyse Publish View Manage @ |‘|_

| N Proc. Spectrum = || ’\@Adiust Phase = || ,g"\ Calib. Axis = |ﬂ§ Pick Peaks = || _f Integrate = ||Agvancedv |

Y1 exam1d 1H 1 1 CABruken\TopSpin3.5pi7\examdata [2] E\E@}
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel P|0t| Fid|

[rel]
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Pick Peaks
BRUKER

File Start  Process Analyse Publish View Manage @ |1_

|.. i Proc. Spectrum = | | r‘\@ Adjust Phase = | | ,g\ Calib. Axis = | hﬁj{ Pick Peaks = | | _r Integrate = | |:Ac_ivanced - |

1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata o [g
| Spectruml ProcParslAcunars | Title | PulseProg | Peaks | Integralsl Samplel Structurel Plotl Fid|

b 9

£ PP e o A 0 o

1 8.2706 157292.88
2 8.2512 161750.83
3 8.0225 178332.21
4 8.0080 183574 .56 Show spectrum » l
5 7.6314 185004.26 Expand spectrum v
6 7.6159 193454 27
7 7.4701 190291 50 Delete
8 7.4528 197267.36 Edit annotation
Remove 3
Define as reference r
Annotate peaks 3
Shift peaks...
Reset intensities 3

Show detailed information._..

Properties. .

Copy
Export._.

Import...

Print...
Print preview...

Table properties._ .

% — = .  —— 4




Pick Peaks
BRUKER

File Start  Process Analyse Publish View Manage @ |1_
|. i Proc. Spectrum = | | ’\‘i:.a Adjust Phase = | | ;g\ Calib. Axis = | | ﬁﬁj{ Pick Peaks = | | _r Integrate = | | Advanced = |
: 1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata o [g

| Spectruml ProcParslAcunars | Title | PulseProg | Peaks | Integralsl Samplel Structurel Plotl Fid|

Peak | v v(F1)[ppm] | Intensity [abs] | Annotation

1 8.2706 19729288 Peak1

2 B8.2512 16175083 Peak2

3 8.0225 17833221  Peak 3

4 8.0080 183574.56 Peak4

] 76314 185004.26 I
6 7.6159 193454 .27

7 7.4701 190291.50

8 7.4528 197267.36

1 rows selected.
L — e - . 4




Pick Peaks

b 9

File Start  Process Analyse Publish View Manage @

| i Proc. Spectrum = || "\‘i:.a Adjust Phase = || ;g\ Calib. Axis = ||ﬂ§ Pick Peaks = || _f Integrate = ||Agvanced - |

1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata o [ (S

J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel Plotl Fid|

-y Lr i 3 = d —

w oo
= o o= i i
@ o a ww b
oo oo ol ==




Parameters
BRUKER

e Parameters are : intensity of reference peak (CY)
minimum relative intensity (MI)
maximum relative intensity (MAXI)
peak picking sensitivity (PC)
peak sign (PSIGN)

o (Y defines the relative intensity of reference peak, also used for
plotting (in cm).

e MI and MAXI must be chosen relative to CY, they define the
smallest and largest peak that is picked.

e PC is the sensitivity for peak picking, only peaks that are larger than
noise X PC are picked.

o PSIGN defines if only positive or negative peaks or both are picked



Automatic Peak Picking Options

[pp] BRUKER

& Peak picking - pps lﬁ

Options

(@) Auto-Pick peaks on displayed spectrum region

() Auto-Pick peaks on full spectrum

(") Define regions / peaks manually, adjust M, MAX]

(") Auto-Pick peaks in predefined regions (file 'peakrng’)
(") Calculate width of currently displayed peak

Required parameters

Left picking limit F1P = 0.8757

Right picking limit F2P = 1.1104

Intensity of reference peak CY [rel] = 100

Minimum intensity M [rel] = 0.001

Maximum intensity MAXI [rel] = 100

Detection sensitivity PC = 5

Fraction of peak height for width calc. [0...1] = 0.5

Pick peaks of sign PSIGN = both v
Reference peak selection mode PSCAL = global v
Region file for PSCAL = sreg/psreg: SREGLST = | 1H.CDCI3 v

QK [ cancel H Help ]

b i u E




Automatic Peak Picking

2]

||ﬁ§ Pick Peaks = || _f Integrate < ||

Manage

View

Publish

Analyse

Process

Start

File

Advanced =

Calib. Axis =

| N Proc. Spectrum = || ’\@Adiust Phase = || ,ﬁ

o |

: 1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata [2]

J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel P|0t| Fid|

|
o
(o Ne)
oo
O
= X0
<C
>
09 or 02 0

[ppm]

pp: finished




Automatic Peak Picking

File Start  Process Analyse Publish View Manage @

'/ Proc. Spectrume | "' Adjust Phase » | /4 Calib. Axis »

ﬁﬁ Pick Peaks = || _f Integrate < ||Agvanced v

|1_

: 1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata [2]

J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel P|0t| Fid|

o |

o ) [T
1] F- @ W
ity - -
- [ 7L -
~ [ 1)

7.9704

2:5880

11325
0.9059
~_o.g927

pp: finished

MI: 50
MAXI: 100

CY: 100

PC: 1




Automatic Peak Picking

File Start  Process Analyse Publish View Manage @

'/ Proc. Spectrume | "' Adjust Phase » | /4 Calib. Axis »

ﬁﬁ Pick Peaks = || _f Integrate < ||Agvanced v

|1_

: 1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata [2]

J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel P|0t| Fid|

o |

37173

—1.5612

1.1360

1.1325
—0.8927

pp: finished

MI: 50
MAXI: 80

CY: 100

PC: 1




Automatic Peak Picking BROKER

File Start  Process Analyse Publish View Manage @ |1_
| i Proc. Spectrum = || ’\@Adiust Phase = || ;g"\ Calib. Axis = ||ﬂ§ Pick Peaks = || _f Integrate = ||Agvancedv|
Y| 1 examld_1H 1 1 C\BrukenTopSpin3.5pi7\examdata [2] E\E@}
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel P|0t| Fid|
g
z § 38 B 2 o8 g P8 Z3 & £ g &r°®
[=] o [ ] [ ] o o o m m m o m ) - -
w oW 1 1 wow w o oW ™ w ) wo |
A . I Ty
]
: MI: 0.001
-o I MAXI: 100
I CY: 100
- PC: 1
- =
Eo (N
o
- e
| s.clao I | | | 5.|95 | | | | 5..L:o I | | | 5.55 | | | | 5.é|o | | | | 5.'|f5 [plpm]
|
pp: finished
| _ _ . 4




Automatic Peak Picking BROKER

File Start  Process Analyse Publish View Manage @ |1_
| i Proc. Spectrum = || "\ﬂ:.a Adjust Phase = || ;g"\ Calib. Axis = ||ﬂ§ Pick Peaks = || _f Integrate = ||Agvanced - |
Y| 1 examld_1H 1 1 C\BrukenTopSpin3.5pi7\examdata [2] E\E@}
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel P|0t| Fid|
g
5 B =g =
58 B3 -
o oW i
T A
]

i MI: 0.001
-« MAXI: 100

I CY: 100

- PC: 5

o
—
— o
T | T T T T | T T T T | T T T T | T T T T I T T T T | T 3
6.00 5.95 5.90 5.85 5.80 5.75 [ppm]
pp: finished
| _ L i _aa T 4




Integrate
BRUKER

File Start Process Analyse Publish View Manage @

' ) Proc. Spectrum+ || "'# Adjust Phase » || 4 Calib. Axis» | %% Pick Peaks + || I 1ntegratev__||Agvancedv |

Auto-Integrate (int auto) Integrate (li}

‘ I I ntE'g rEtE' = ‘ Show Auto-Integration Parameters | Integrate & Peak Pick (lippf)

Integrate Regions File intrng p | Integrate & Peak Pick
In Display Range F1/F2 (lipp)

Show more oplions ___ (int)

e Automatic integration [int auto]
e Automatic integration with baseline correction [abs]

e [.int] open manual integration mode



Manual Integration
BRUKER

File Start  Process Analyse Publish View Manage @ |‘|_

| N Proc. Spectrum = || "\ﬂ:.a Adjust Phase = || ,ﬁ Calib. Axis = |ﬂ§ Pick Peaks = || _r Integrate = _.||Agvanced - |

1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata E@
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel Plotl Fid|

b 9




Manual Integration
BRUKER

File Start  Process Analyse Publish View Manage @ |1_

|.. N Proc. Spectrum = | | r\@ Adjust Phase = | | ,g\ Calib. Axis = | HKX Pick Peaks = | | _r Integrate = | |-.Ac_lvanced - |
1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata
J;w Nd ot 2EReas Il %*2/24X=(+T 3 XaEH J
10 sem 7 400065 B

Jum = 0,0000
DEFINE REGION MODE

Drag to define
| integration
regions.

V.

Needs to
be
selected.

8 6 4 2 0 ppm]




Manual Integration <)
BRUKER

(<D

File Start  Process Analyse Publish View Manage @ |1_
| i Proc. Spectrum = || "\‘i:.a Adjust Phase = || ;g\ Calib. Axis = ||ﬂ§ Pick Peaks = || _f Integrate = ||Agvanced - |
: 1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata =R X
IF@&H@%ﬁ#EE%MdEMm%ﬂ#ﬂﬂi*ﬂ*h&@&
Mouse Sensitiwvity: 1.0 v E
1.42 ppm / 709.82 Hz =
Sum = 17.1682 8
DEFINE REGION MODE =
Define: Drag using left mouse button
Feturn: Left-click highlighted icon -
&
l lh | - %
Save & Quit L
Quit Lo |l
[ ™
Select / Deselect i
l ‘m MN I “ Cut Current Integral F
(=]
Delete Current Integral L
Sl (8|2 g . -
3L 8 EL? g Calibrate Current Integral i
: . . | . . | . . . Normalize Sum Of Integrals . | . .
8 6 _ ) 0 [ppm]
| Use Lastscale For Calibration
Return, save regions [ sref] Eretic *

Deconvolution L




Integrals

2]

|.. N Proc. Spectrum« || "s;, Adjust Phase = || ;g\ Calib. Axis = ||.I§ﬁj{ Pick Peaks = || _f Integrate = ||-.Agvanced - |

File Start  Process Analyse Publish View Manage

|1_

b

1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata

| Spectruml ProcParslAcunars | Title | PulseProg |Peak5| Integrals |Sample| Structurel Plotl Fid|

[ o [

| Integral [abs] | Integral [rei] | Peaks | v(F1) [ppm]

Integral 1 7052046 33 1.0000 0 82806
Integral 2 874150030 1.0002 0 8.0320
- Integral 3 7700588 66 0.0796 0 76377
“Integral 4 7007330 26 00043 0 74538
-Integral 5 104145465 43 13.0052 0 52086
Expand
Show SpEEtrum k

Expand spectrum ’

Delete

Define as reference
Calibrate by reference

Copy
Export...

Import
Print. ..
Print preview. ..

Table properties. .




Parameters
BRUKER

e Parameters are : integral extension factor (AZFE)
minimum distance between peaks (AZFW)
integral sensitivity factor (ISEN)
integral sensitivity factor (ABSL)

e Integral regions are extended at both sides by AZFE ppm. If this
extension causes adjacent regions to overlap, the center of the
overlap is used as the limit of the two regions.

o If peaks are more than AZFW apart, they are treated independently.

e Only the regions of integrals which are larger (area) than the largest
integral divided by ISEN are stored.

e Data points greater than ABSL x (standard deviation) are considered
spectral information



Automatic Integration
[int] BRUKER

e Inegraion - a1 s

Options

(") Define integral regions manually

(@ Auto-find regions. integrate & display result

(") Integrate existing regions (file 'intrng’) & display result

(") List peaks and integrals (using regions file 'intrng') within the displayed region
(") List peaks and integrals (using regions file 'intrng') of the entire spectrum b
© Integrate a list of spectra

Required parameters

Integration sensitivity factor ABSL (0..100) = 20 R
Minimum separation between independent integral regions AZFW [ppm] = 0.05
Integral region extension factor AZFE [ppm] = 0.1
Integral sensitivity factor with reference to the largest integral ISEN (=0) = 1024
Degree of polynomial ABSG (0..5) = 5
Left spectral range limit F1P [ppm] = 0 87574863433837| |
Right spectral range limit F2P [ppm] = -1.1104046957893°| [N
Scale 1D integrals relative fo a reference dataset INTSCL (-1, 0, =0) = 1 |
Automatic baseline correction of integrals (if regions auto-detected!) INTBC = :yres v: ]
]
| oK || cancel || Heip |
. y




Automatic Integration
BRUKER

File Start  Process Analyse Publish View Manage @ |‘|_

| N Proc. Spectrum = || ’\@Adlust Phase = || ;’*\ Calib. Axis = | %)% Pick Peaks = || _f Integrate = ||Agvancedv |

1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata E@
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel Plotl Fid|

b 9

I ISEN: 128
2] AZFE: 0.1
- 1 AZFW: 0.05

/M +|| ABSL: 20

|

ﬁ

|
ef\
S

3.0599
2.5282

L 3 E

2 [ppm]

2 3549

B

| 4088
59.2458 h

.

7 10.4601

abs: finished




Automatic Integration
BRUKER

File Start  Process Analyse Publish View Manage @ |‘|_

| N Proc. Spectrum = || ’\@Adlust Phase = || ;’*\ Calib. Axis = | %)% Pick Peaks = || _f Integrate = ||Agvancedv |

1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata E@
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel Plotl Fid|

b 9

_ ISEN: 128
¢l AZFE: 0.5
- " AZFW: 0.05

/M +|| ABSL: 20

A

7 10.4480
4.0612
59.1852 h

B e 1 Y Y YR
AARE P RBALL

.8582
| 0.8618

0.7977
7 0.7988
_| 0.7862
] 4.8912
2.4812
0.7868
3.0764

S
25710

1

2 [ppm]

1 2.3203
_/,_
T T T

1 3.7184

& — 0.7182

abs: finished




Automatic Integration

File Start  Process Analyse Publish View Manage @ |‘|_
| N Proc. Spectrum = || ’\@Adiust Phase = || ,ﬁ Calib. Axis = |ﬂ§ Pick Peaks = || _f Integrate = ||Agvancedv |
: 1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata — E X7

J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel Plotl Fid|

minin

6.9699
31.5665

/

|

il

59.0804 <

2.3732

[ B

-

M

L

[ppm]

abs: finished

ISEN: 128
AZFE: 0.1
AZFW: 0.5
ABSL: 20




Automatic Integration

File Start  Process Analyse Publish View Manage @ |1_
| N Proc. Spectrum = || # Adjust Phase » || ,r’*\ Calib. Axis = || %)% Pick Peaks = || _f Integrate = ||Agvancedv |
: 1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata — E X
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel Plotl Fid|
/ :
e
[ O
o
Lo
w
/ e
=<
] -
y - &
- L - B
—] — —q /
l 1 H PRV, J o
w o L
['x] - ['v] (7] (=] w w (1]
o | g o [T} o w o =< Ll
w ] - w o - L d [ ] -— L
U!L J—L‘ JwL N wUFUm °um
L] w o © L] - ﬁ' w N L
T T T | | T T T T
8 ] [ppm]

abs: finished

ISEN: 64
AZFE: 0.1
AZFW: 0.05
ABSL: 20




Automatic Integration
BRUKER

File Start  Process Analyse Publish View Manage @ |‘|_

| N Proc. Spectrum = || # Adjust Phase » || ,r’*\ Calib. Axis = || %)% Pick Peaks = || _f Integrate = ||Agvancedv |

1 examld_1H 1 1 C)\Bruker\TopSpin3.5pl7\examdata = X
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel Plotl Fid|

b

- ISEN: 1k
"8l AZFE: 0.1

/ - | AZFW: 0.05
M 2l ABSL: 20

| _— | 14

ﬂ:ﬁ: 1 O LG
L ARG J °
wn w L
o [ 0 |e=| [& = ¥ =|d| 0] [0 o == -— [ =] u:l - (=]
=1 bl 12 =||=r| |[d® - L5 0| (3| (L) O m O = (g - o l.")
0|0 O (D o L] m LoD | | [ € 0| = m [:] = o - [1r] =
Lo =] P=|[P=| |P= 1] [0} OO0 (€3] e r- r- D:I L] O (=] m‘ t")
o =] [= D[ = L] o] O ﬁ‘ O N O O O N - ﬁ' (v} N L
T | T T | T T T
8 4 [ppm]

abs: finished




Advanced
BRUKER

File Start Process Analyse Publish View Manage @

' ) Proc. Spectrum+ || '# Adjust Phase » || 4 Calib. Axis» %% Pick Peaks» | [ Integrate » ||I-Agvancedv__

Process Dataset List (serial) Manual correction mode (_basl)

Adva n c E'd o Integrate Spectra List (intser) Repeat Correction Using File base_info {bcm)

ROI View of Spectra List (vregs) Automatic Using Polynomial of Degree ABSG (abs n)

Add/Sub /Mult. Spectra (adsu) Like abs, Only In Range F1/F2 {absf n)

Reference Deconvolution (_refdcon) | Automatic, Alternate Algorithm (absd n)

Correct Baseline @ [|Setup Spline File basipnts ( basipts)
Special Transforms P Spline-Correct Using basipnts (sab)
Miscellaneous Operations p | Correct FID Using Parameter BC_mod (bc)

e [abs] performs automatic baseline correction and integration
e [abs n] performs automatic baseline correction (no integration)
e [.basl] manual baseline correction mode

o [bas] opens dialog for baseline correction

O



Toggle spectrum overlay

File Start =~ Process Analyse Publish View Manage @ |‘|_
] Create Dataset Ig'i Find Dataset )/ Open Dataset [ Paste Dataset Read Pars.

10| LT] %8 =2 & || (P @ Q| k=P T %ﬁ \r\:\ﬁ

B® 52 3 Q0 il &5 & M
: 1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata 1
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel P|0t| F|d|
Wk I a howwe wnll 4 ask ~ ‘ ’ iAUjJ—AM
g
o
-2
-
]
— o
| T T T | T T T | T T T | T T T | T T T | T T T | T T T
6.0 5.8 56 5.4 5.2 5.0 4.3 [ppm]

Toggle the display of spectrum overview [.ov]
_ L = R




Measure distances

- BRUKER
A

File Start =~ Process Analyse Publish View Manage @ |1_

i Read Pars.

| __ Create Dataset|| [i Find Dataset||'@ Open Qataset|| B Paste Dataset

__@ j *8 2 {;ﬁ QD Goin ramt O | k== T %:H :\ﬁﬁ ‘_‘
B® Fllksnr 2009 il =% 4|t B AW A

: 1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata

J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel P|0t| Fid|

Click at first

left click at first point and move|mouse

r::.ght click to exit p0|nt and
| | move mouse.

‘ Distance measurement:

Distance = 0.445 ppm / Z2Z4.153 Hz




Dual display BRUKER

.l"JII'I.l"l.
-'"J'II"J"H
File Start =~ Process Analyse Publish View Manage @ |1_
|__ Create Dataset|| [i Find Dataset||'\iU Open Qataset| . Paste Dataset U Read Pars.|
][] #8 2 Q|| Q@ @‘ e T ‘ Ak _‘
2% 552 | R il =% L] LB S A

Experiments

=+ C\Bruker\TopSpin

|: 1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata

TR VLIl More spectra can
e be loaded via
drag and drop or
double click.

B 2-2g30 - 1H ¢

“-# 1-1H Chol " o
-l exam1d_13C UUV
[#- 1) exam2d_CH
[H- 1. exam2d_HC
(-1 exam2d_HH examld 1H 1 1 C:\Bruker\TopSpin3. 5pl 7\ exandaral I~ ©
[ 1. exam3d
-
i

2

0

T | T T T | T T T | T T T | T T T |
4

. exam_CMCse 1 _
4 ”';"""" - I
S 4
Structure| Data List
Ez: examld_1H 1 4 C\Bru
1-examid_1H 1 1 C\Bru lf'U‘vL J

Multiple display [.md]




Toggle axis units and grid

i b s
File  Stat Process Analyse Publish View Manage & Toggle

| __ Create Dataset|| [i Find Dataset||'\iU Open Qataset|| . Paste Dataset|| 1] Read Pars. relanVE/abSOI ute

N[O+ = Q@@ 0|k T
: =59 4

intensity or hides
axis

B 52 3| Q0 vl

: 1 examld_1H 1 1 C\Bruker\TopSpin3.5pl7\examdata

‘ J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integralsl Samplel Structurel P|0t| Fid|

Toggle ppm/Hz




Show full spectrum, reset intensity
= BRUKER
H =
-

File Start =~ Process Analyse Publish View Manage @ |‘|_
] Create Dataset Ig'i Find Dataset )/ Open Dataset [ Paste Dataset Read Pars.

19| || |x %2 Q|| (P@e O |K==ldo T | #& | AXL
B 52 100wl =9 & LB & A

Y1 exam1d 1H 1 1 CABruken\TopSpin3.5pi7\exam E\E@}
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| I ralsl Samplel Structurel P|0t| Fid|
£
-
-
-8
-
C
&
NIRRT VRV W ’
T T T | T T T | T T T | T T T | T T T | T T
8 6 4 2 0 [ppm]

Show full spectrum, reset intensity scale [.all]




Show full spectrum, do not reset intensity
145

File Start =~ Process Analyse Publish View Manage @ |‘|_
] Create Dataset lﬂ Find Dataset )/ Open Dataset [ Paste Dataset £ Read Pars.

19| |2 Q[ Qem_ ® kb T|[& | Ak
2| || /82 2 G?G?@‘S% =29 4 |LE k| a

Y1 examid1H 11 c.-\Bmker\TopSpinaspl?\exam{B\ E\E@}
J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| stl Samplel Structurel P|0t| Fid|
ol
-
-2
ol
— w0
A LJj LN LULLJ LJ \_UL/K[ALJU II " o
T T T | T T T | T T T | T T T | T T T | T T
8 6 4 2 0 [ppm]

Show full spectrum, leave intensity scale [hr]




Reset intensity

Y
-

File Start =~ Process Analyse Publish View Manage @ |1_
Create Dataset I-;i Find Dataset )/ Open Dataset [ Paste Dataset Read Pars.

1| |L|#8 =2 Q|| @@ @K T |7 || Ak
2% 5 /528 00 vl =4 4| LB B A

: 1 examld_1H 1 1 C\Bruker\To®gpin3.5p|7\examdata = &1

| spectrum | procpars | AcquPars | Titie ]Nipr\uﬂpeaks | Integrals | sample | structure | Piot| Fid|

[rel]

80

I
60

I
40

20

Reset intensity scale [CTRL ALT PgUp], [.vr]
| _ _ . 4




Retain scale and intensity

il

Manage @
' Create Dataset | 4 Find Dataset ) Open Dataset

1| |se %2 Q|| @@ O |K==HFp T ||Fx || Ak
B® |(Fksn2 3| RQe vk =9 & | LB O

File Start =~ Process Analyse Publish View

| Paste Dataset

A

Read Pars.

Y1 Juice3 10 1 Z\datardemo\nmr

J Spectrum | ProcParslAcunars | Title | PulseProg |Peak5| Integ Samplel Structurel P|0t| Fid|

oo |

100 [rel]

80

40

20

0

] T T T | T T T [ T T T [ T T T [ T T T [ T T T ]
60

4.2 4.0 3.8 3.6




Set transmitter frequency by cursor
i BRUKER

File Start Acquire Process Analyse Publish View  Manage @ 1 If.. T
| N Proc. Spectrum = || ’\{&Adiust Phase = || ,ﬁ\"\ Calib. Axis = || “% " Pick Peaks » || I Integrate = ||Advanced - |

190 L) 802 Q| P@en ke F (8 [[2a1] [ WO
ﬁ‘i :j": /812 % QQ@ "‘!"-@1 ?‘wE":wf\’ & t ® !@ /-ﬁ}% i&topsmm

2 Avance_Training 50 1 CA\NMRData\data\bgoe\nmr EIE‘E]
$ d|

o

[rel]

T
14

15 10 5 0 [ppm]




Set transmitter frequency by cursor
i BRUKER

File Start Acquire Process Analyse Publish View  Manage @ 1 |7..T
| N Proc. Spectrum = || ’\{&Adiust Phase = || ,%\ Calib. Axis = || ﬁf{ Pick Peaks = || I Integrate = ||Agvancedv |
1|1 802 Q| @@ ey |8 |Gl wOET S 0
B 5 52 i) QQe il =% 4 L E 0 B@ /M4 L A towshn
: 2 Avance_Training 50 1 CA\NMRData\data\bgoe\nmr EIE‘E]
$ d|
4.49 ppm ¢ 1794.79 He / 400.131785 MH= r ?
SET 5F01/01 FREQUENCIES FROM CURZOR POSTTION : : : : : : :
Define: Left-click inside data window ... ..  EEEEEEEEEEE L R R R I EEEEEEEEEE R R _:
S S P F S T TR __‘N_
& 01/02/03 = I
Define SFO1/01 frequencies I
[ o
................ ... SFO1[MHZ=  400.131774 g T
: : : 01/2/3 [HZ] = 1774.50 : : : r
— m
L o1 || o2 || o3 || cancel -
w0
=
o
i (=]




Set SW to current region and O1 in center
BRUKER

File Start Acquire Process Analyse Publish View  Manage @ 1 |7.. T
| N Proc. Spectrum = || ’\{&Adiust Phase = || ,%\ Calib. Axis = || ﬁf{ Pick Peaks = || I Integrate = ||Agvanced - |

(] 2 Q) @ . 0| eMia T| 25, |[a[B . wOFT || o

HEs 5 82 3 QQe il &= |t i O M@ /#j. K A opshin

2 Avance_Training 50 1 C\NMRData\data\bgoeinmr EIE‘E]
| spectrum | procears [ Acqupars | Titte [ Puseprog | peaks [ integrats | sampe [ structure | Piot | Fia | Acqu

o

| T T T
[rel]

MNew setting of SW, SFO1 from current region

________________ || € sw=59384ppm N R

SWH = 3576.538 Hz
: : O1=1713.60 Hz / 4.2826 ppm 5 |
................ SFO1 = 400 1317136 MHz L
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