FRIEDRICH-SCHILLER-

UNIVERSITAT

J E N A NMR-Platform, Faculty of

Chemistry and Earth Sciences

Friederike Pielenz

Introduction to NMR data processing and
analysis with Origin




Introduction to Origin | 2017 | FSU Jena

Introduction to NMR data processing and analysis
with Origin

 |nstallation
e Loading data

* Processing & Integration

« DOSY analysis



Introduction to Origin | 2017 | FSU Jena

Install Software

Windows7 [wird ausgefiihrt] - Oracle VM VirtualBox

'%ﬁ Windows7 [wird ausgefahr...

Maschine  Anzeige Gerdte Hilfe

@ OriginPro 2016G (Lehre) 64-bit - C:hUsers\fpielenz\Documents\OriginLab2016\Anwenderdateien\UNTITLED - /Folderl/
Datei MNMR EBearbeiten Ansicht Zeichnen Spalte Worksheet Analyse Statistik Bild Hilfsmittel Format Fenster Hilfe
2 FEHE 2EweE Bl 1w - QFRE BEC & AWBERag Ho 8L e il TEEB XK Y Z § e G5
BIUGxqx<apA &= M A2 8- L4 % | S R

Apps w O X

Papierkorb

L=

LindowsT ﬁ

B Boola = (=2 ][=

j+ Apps hinzufiig

Gunyeaasalgo

Langname
Einheiten
Kommentare
Flx)=

(1) 1au0jdx3 malmd|

auuas| |

=1
=]

Ayl

- » Computer » LindowsT (\ivboxsvr) () » - |+ Li Vvboxsvr) (A
(Tl » Come g

N

.

Organisieren + Meuer Ordner

Iy
-
(O oo| =i oo ra o

. -
r Favoriten Narme Anderungsdatum Typ GroBe
W

1 [l
[«[» ]\ sheett / 1« ] v [ P Desktop | screenshots topspininstallation 21.03.2016 1345 Dateiordner
& Downloads . onmr 03.11.2016 09:37 Dateiordner
i Zuletzt besucht . polymerrelaxation 04.04.2017 12:53 Dateiordner

Bl @ N A

.

7 Howmjdsﬁunmaw| |

topspindatenFURorigin 06.06.2017 09:32 Dateiordner
- Bibliotheken . Desktopdatein 06.06.2017 13:18 Dateiordner

(=] Bilder || onmiB.opx 10.10.2014 03:18 OPX-Datei 1.416 KB
3 Dokumente license.dat S11 a1 e 557 DAT-Datei 1KB

A " Typ: OPX-Datei ;

J\ Musik nbenannt 1 Grobe: 1,38 MB 2:05 OpenDocument T... 439 KB
E Videos 1) onmig Anderungsdatum: 10.10.2014 03:18 g.47 ZIP-komprimierte... 1.489 KB
| xTrianggle 07.01.2016 14:13 Datei TKB

M Computer == windows-topspin3.5.3 12.01.2016 10:52 Anwendung 916.187 KB
&, Lokaler Datentrager  [ai] Graph3 29.01.2016 17:20 Eingebettete Post... 104 KB
# Lindows7 (\\wboxsry @ Graph5 29.01.2016 17:22 Eingebettete Post... 103 KB
5 LindowsT (\\wboxsvi || Komplex mit Mangan NMR.rar 02.02.2016 12:30 RAR-Datei 2,027 KB
o ) e i Graph6 08.02.2016 16:55 Eingebettete Post... 119 KB

o A RO NS. @ OO ERELBE B 5 (8 Grap 6655 Hogebetete Po _
‘W Metzwerk @ Graph7 08.02.2016 17:17 Eingebettete Post... 105 KB

Fur Hilfe driicken Sie bitte F1. “ B
@ formel2 17.02.2016 10:52 OpenDocument F... 3KB
@ SINO 1H 17.02.201611:37 Eingebettete Post... 80 KB
@ SINO 13C 17.02.2016 12:54 Eingebettete Post... 82 KB
|_| PiHalbe_av400 18.02.2016 08:44 Datei 1KB

_&iE

T
z
&
@
4
3
=
E
E
P
3
3

BE ™ 0]

28 Elemente

B & ¢ &P 0w {0 & (@) strg Rechts



Introduction to Origin | 2017 | FSU Jena

Install Software
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Open Data in Origin
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Open Data in Origin
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Open Data in Origin
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Open Data in Origin
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Open Data in Origin
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Open Data in Origin
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Changing from Hz to ppm...
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Zoom In...

Windows7 [wird ausgefiihrt] - Oracle VM VirtualBox
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Extract data...
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Extract data...
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...and plot!
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Processing on your
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Processing on your own
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Pseudo 2D-Spectra
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2D-Spectra
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2D-Spectra
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2D-Spectra
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2D-Spectra
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Integrate
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Integrate

Windows7 [wird ausgefiihrt] - Oracle VM VirtualBox
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Integrate
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Integrate
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Integrate
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976022,36231 470256 3,67115E7 0,02257 469385 1,53579E-4 5,06241 4,44451 -5,74287
925500,07086 470113 3,62251E7 0,02164 469443 2,10621E-4 5,06241 4,44451 -5,74287
878457 51122 470113 3,5858E7 0,02078 469291 1,02496E-4 5,06241 4,44451 -5,74287
82780215574 470113 3,53103E7 0,01995 469357 | 977362E5 5,06241 4,44451 -5,74287
76159851571 470113 343897E7 0,01881 469374 | 13492564 5,06241 4,44451 574287
695000,45205 46997 | 333518E7 0,01768 469405 1,26085E-4 5,06241 4,44451 -5,74287
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17012387693 469683 1,47927ET 0,00045 469352 488111E5 5,06241 4,44451 574287
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11217.7825 1,47927E7 0,00945 469352 433111E5
8910,76289 1,18922E7 000919 469333 4,.86873E-5
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D || T Z| 32274172282 3,67115E7 0,02257 469386 1,53579E-4 5,06241 444451 17,7443 -5,74287 3
E & 12 — 264278,09108 3,62251E7 0,02164 469443 210621E-4 5,06241 4,44451 17,7443 -5,74287 i
g 13 | 21347845060 3,5858E7 0,02078 469291 1,02496E-4 5,06241 444451 17,7443 -5 74287 |
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o 19 — 45593,07507 2,855879ET 0,01361 4,§9332 6,79595E-5 5,06241 444451 17,7443 -5,74287
E 20 - 34133,04291 2,64906E7 0,01236 4693 25721765 5,06241 444451 17,7443 -5,74287
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AlE 22 _ 19172.70765 210007E7 0,01054 46927 -1,60037E-5 5,06241 444451 17,7443 574287 =
2| = 23 - 14533,87473 1,81812E7 0,0097 4,69375 5,65126E-5 5,06241 4,44451 17,7443 -5,74287
z o4 - 11217 7826 1,47927E7 0,00945 469352 488111E5 5,06241 4,44451 17,7443 -5,74287
E A 25 - 8910,76289 1,18922E7 0,00919 4,69333 4,86873E-5 5,06241 4,44451 17,7443 -5,74287
= 26 — 729744413 9,77T863E6 0,00849 4,69358 3,12439E-5 5,06241 444451 17,7443 -5,74287
57 - £206,87788 7,67275E6 0,00831 469335 320408E-5 5,06241 4,44451 17,7443 -5,74287
28 — 545160041 5,89584E6 0,00823 4,69299 1,34847E-5 5,06241 444451 17,7443 -5,74287
2= 29 - 4954,95963 4,42973E6 0,00807 469344 1,17251E5 5,06241 444451 17,7443 -5,74287
i a0 — 4612,17034 3,25928E6 0,00821 469302 -1,72825E-5 5,06241 4,44451 17,7443 -5,74287
31 _ 4395,17003 2,30095E6 0,00818 469353 2,07216E-6 5,06241 444451 17,7443 574287
V) — 4254,33771 1,74886E6 0,00832 4,69355 | -2,73921E-5 5,06241 4,44451 17,7443 -5,74287
33 . = 1,18576E6 0,00052 469388 4,93120E5 5,06241 444451 17,7443 574287
ET) — — 952959 0,00901 4,69329 | -5,92347E-5 5,06241 4,44451 17,7443 -5,74287
35 — — - 696480 0,00995 469336 4.89281E5 5,06241 444451 17,7443 -5,74287
[T\ Sheett / — 543992 0,01062 46936 -1,17608E-4 5,06241 4,44451 17,7443 -5,74287
444230,625 0,0112 469529 -6,67964E6 5,06241 444451 17,7443 -5,74287 |4
3648395 0,01225 469445 1,193714E-4 5,06241 4,44451 17,7443 -5,74287
33561925 0,01172 4,69561 8,54301E-5 5,06241 4,44451 17,7443 -5,74287
298870,375 0,0131 469369 15650364 506241 444451 17,7443 574287 <
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E 10 14383 2877641612 3,62251E7 002164 469443 2,10621E-4 5,06241 4,44451 17,7443 -5,74287 . 2
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73 7 24801 79737 86722 2,85579E7 0,01361 469332 6,79595E5 5,06241 444451 17,7443 -5,74287 fl Ie Won't be 0o
2= 18 26312 60548 95479 2,64906E7 001238 4693 25721755 5,06241 4,44451 17,7443 -5,74287
3 @) I 57803 45503,07507 2,41109E7 001129 46943 | 1,237056E-4 5,06241 4,44451 17,7443 -5,74287 - . E
A= 20 34133,04291 2,10007E7 0,01054 46927 | -1,60037E-5 5,06241 4,44451 17,7443 -5,74287 - reco n Ized aS
2| = 21 30785 25653.50125 1,81812E7 0,0097 469375 | 5,55126E-5 5,06241 4,44451 17,7443 -5,74287 t
e |y 22 39276 19172 70765 147927E7 0,00045 460352 4,88111E5 5,06241 444451 17,7443 -5,74287
LA 23 33767 14533,87473 1,18922E7 0,00819 469333 4868735 5,06241 4,44451 17,7443 -5,74287 Comma and
Sl 53 35258 11217 7826 9,77863E6 0,00849 469358 | 3,12439E-5 5,06241 444451 17,7443 -5,74287
3 35749 2910.76289 7,67275E6 0,00831 469335 |  3,20408E-5 5,06241 4,44451 17,7443 -5,74287
5 56 38240 7207 44413 5,39584E6 0,00823 469299 | 1,34847E5 5,06241 444451 17,7443 -5,74287 you need to
B 27 20732 620687788 4,42973E8 0,00807 469344 | 1,17251E5 5,06241 4,44451 17,7443 -5,74287
» 28 41223 545160041 3,25928E6 0,00821 469302 -1,72825E5 5,06241 4,44451 17,7443 -5,74287 .
20 495498963 2,39095E6 0,00818 469353 2,07216E-B 5,06241 4,44451 17,7443 -5.74287 adjust the
30 44205 461217034 1,74886E6 0,00832 4,69355 | -2,73921E-5 5,06241 4,44451 17,7443 -5,74287
e 45696 4396 17003 1,18576E6 0,00052 460338 | 4,93129E5 5,06241 444451 17,7443 -5,74287 . .
e 47157 4254 33771 952959 0,00901 469320 | -5,92347E-5 5,06241 4,44451 17,7443 -5.74287 t d I t
3 - - 696480 0,00995 469336 | -4,80281E-5 5,06241 444451 17,7443 -5,74287 Impor e IS SO
[ )\ difist L - s ‘F 543992 0,01062 46936 -1,17608E-4 5,06241 4,44451 17,7443 -5,74287 .
444230,625 00112 469529 | -6,679684E-6 5,06241 444451 17,7443 -5,74287 th e g rad I e nt
78 45902 364839,5 001225 469445 -1,19314E-4 5,06241 4,44451 17,7443 -5,74287
46997 | 33561925 001172 469561 |  8,54301E-5 5,06241 4,44451 17,7443 -5,74287
0 46997 | 298870,375 0,0131 469360 | -1,56503E-4 5,06241 4,44451 17,7443 -5.74287 1= ran g eS
[ na n 4 4 n Anacr " PRI AT Taan cTannT
[+ [+ T\ sheett IE aIE
50 (G/cm).
Aol A SO E i, S B E R RE @l s PR ATESPE S @0 -] <[
Fur Hilfe dricken Sie bitte F1. Durchschnitt=0 Summe=0 Anzahl=0 ™ AU:ON 1: [difflist]difflist!2 BogenmaB

O - 9 u om0

& @ e O [ (3 2] strg Rechis
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Determine diffusion coefficient

Windows?7

Maschine

Anzeige Gerdte Hilfe

Windows7 [wird ausgefiihrt] - Oracle VM VirtualBox

@' OriginPro 2016G (Lehre) 64-bit - C:\Users\fpielenz\Documents\OriginLab'\ 2016 Anwenderdateien\UNTITLED * - /Folderl/

Datei

DB

&

3
=
@
N
m

EC e B 4 50 B8]

IS

7]
.
5]
@

(z)|\m|umjdsﬂunp|aw| |

L EIEERS DN\ N A

(1) @siamuH aLl:]S\mL’.Jd| ‘

fil & e = ] S|

&7

NMR  Bearbeiten Ansicht Zeichnen Spalte Worksheet Analyse

vEER TEHBE aEES B2 o - OERE FEE S JERg 8L Y Al TEE XY Z 1 e 65

Statistik  Bild Hilfsmittel Format Fenster Hilfe

N

N

.

.

N

.

Iy

¢ % Standargiaral + 9 0+ B X U < x < gp A 4 = M, A~ S B 2Lk 2,05 D -|jo | ZoE, X R XA
B aifrist - 7 Werte setzen - [difflistldifflist/Col("Gradient”) =N =R
C(x2) @.| B(Y2) Formel weol(l) Col(A) Funktion Variablen Optionen
Lgﬁ::gi Intensital | (i b chutor  Bis <huto
Kommentare S
0°0,0015%Col(A)2%( A Cowi ~ E =l @
\ | [col () /1004 /
178381E12 | 976022,3623) —
1,15837E13 | 925509,0708 o ===
2,99358E13 | 878457,5112) H
568402813 | 827802,1557 For exam ple Ilke th at' x2(v) BLX1(Y) BLX2(Y)
9,22968E13 | 761598,5157)
1,36306E14 | 606009,4520)
133905644 | 507010,638| New Berschnen ﬂ RightIntegral LeflBL Right BL
250024E14 | 534233540 L
3,19696E14 4587105288 | Skript vor Anwenden der Formel | 4444571 17,7443 -5,74287
3.0792E14 | 387764161 4,44451 17,7443 -5,74287
4,84B96E14 | 3227417228 444451 17,7443 574287
5,80024E14 | 264278,0010) 444451 17,7443 -5.74287
6,63005E14 | 213478 4506 444457 17,7443 574287
7,96338E14 | 170123,6769) 444451 17,7443 -5.74287
017323614 133808 05919 3,20599E7 0,01609 459289 | 5,69898E5 506241 444451 17,7443 -5,74287
1.04686E15 10389189124 3,06503E7 0,01482 4,69341 7,0393E-5 5,06241 4,44451 17,7443 -5,74287
118505615 | 79737 86722 2,85579E7 0,01361 469332 57959565 5,06241 444451 17,7443 -5,74287
133169E15  50548.95479 2,64906E7 0,01236 4693 25721765 5,06241 4,44451 17,7443 -5,74287
148689E15 | 4550307507 2,41109E7 0,01129 46948 | 1,37056E-4 5,06241 4,44451 17,7443 -5,74287 |
165085E15 | 34133.04291 2 10007E7 0,01054 46927 | -160037E-5 5,06241 444451 17,7443 -5,74287 [
182005615 | 2565350125 1,81812E7 0,0007 469375 555126E5 5,06241 4,44451 17,7443 -5,74287
2 003B1E15 | 19172 70765 147927E7 0,00945 469352 48811165 5,06241 444451 17,7443 -5,74287
219320615 1453387473 1,18922E7 0,00919 469333 4,86873E5 5,06241 4,44451 17,7443 -5,74287
530118615 11217 786 9,77863E6 0,00849 459358 3,12439E5 5,06241 444451 17,7443 -5,74287
2507ROE15 891076289 7,67275E6 0,00831 469335 3,20408E-5 5,06241 4,44451 17,7443 -5,74287
2812T6E1S | 7207 44413 5,80584E6 0,00823 469209 1,34847E5 5,06241 444451 17,7443 -5,74287
303653E15  6206.87788 4,42973E6 0,00807 469344 1,17251E5 5,06241 4,44451 17,7443 -5,74287
3.2687E15 | 545160041 3,25028E6 0,00821 469302 -1,72825E5 5,06241 4,44451 17,7443 -5,74287
350043E15 495498963 2 39095E6 0,00818 469353 20721666 5,06241 444451 17,7443 -5,74287
I7587T1E15 | 461217034 1,74886E6 0,00832 469355 -2,73921E5 5,06241 4,44451 17,7443 -5,74287
401655E15 4396 17003 1,18576E6 0,00952 469388 49312065 5,06241 444451 17,7443 -5,74287
428203615 425433771 952059 0,00901 469320 -592347E5 5,06241 4,44451 17,7443 -5,74287
- - 696480 0,00995 459336 -4,89281E5 5,06241 444451 17,7443 -5,74287
B - s ‘F 543992 0,01062 46936 -1,17608E-4 5,06241 4,44451 17,7443 -5,74287
444230,625 0,0112 469529 -5,6T964E6 5,06241 444451 17,7443 -5,74287
78 7 45982 3648395 0,01225 469445 -1,19314E-4 5,06241 4,44451 17,7443 -5,74287
1 46997 | 33561925 0,01172 469561 8,54301E-5 5,06241 4,44451 17,7443 -5,74287
0 1 46997 | 298870,375 0,0131 469369 -156503E-4 5,06241 444451 17,7443 -5,74287
[+ [+ [ Sheett ﬂ ‘ i

POWPIGON ||V D 0% G = <= e [ 1 = R R

PR UMATEPE S B [0

# = O o A0RSENE e E

Apps w O X
[—
W

Apps.hmzu;’ug

Gun)ewusipalg o

E 3 Do .

&
o

4 I, 2

drucken Sie bitte F1.

Durchschnitt=24075 Summe=770400 Anzahl=32 ™ AU: ON

1: [difflist]difflist!1[1:32] BogenmaB

Bl e )

Eey-acd=|

‘ 1325
B0 oy

(o] @ = Strg Rechts
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Determine diffusion coefficient

Windows7 [wird ausgefihrt] - Oracle VM VirtualBox
Maschine  Anzeige Gerdte Hilfe

Datei MNMR  Bearbeiten Ansicht Zeichnen Spalte Worksheet Analyse Statistic  Bild  Hilfsmittel Format Fenster Hilfe

aBe one

A1) | Zeichnen
Gradient

Apps hinzufig

g
:
:

(1) Jauojdx3g paloid

Ausschneiden Strg=X

Kopieren »

col(A)10 Spalte kopieren in...

313
/ Einfigen StrgeV

=
0,0963 1783811572 -
0,2454 115836,52468 Zellenleiniugen
0,3945 209357 68915 Zellen laschen
0,5436 568401,60912 3
g : Centroi Varianc X X2 BLX2
06927 922068, 28458 Inhalt entfernen d(y) e(Y) 1Y) Y) Y)

Links ent
n:;;f :;’:;’gggg ks entEmen Centerof | 2ndmoment | Leftintegral | Rightintegral Right BL

1,1401 2 50024E6 Setzen Als qgravity about centroid Imit
12892 3,19696E6 Als Kategorisch setzen 469386 1,53579E-4 5,06241 4,44451 -5,74287
14283 3,0792E6 469443 2,10621E-4 5,06241 4,44451 574287
15874 4,84696E6 g Spaltenwerte errechnen... Strg=Q 469291 1,02496E-4 5,06241 444451 -5,74287
17365 5 B0024E6 Werte far mehrere Smaften fest stra=Umschalt 1 469357 | 9,77362E5 5,06241 4,44451 574287
1,8856 5.83905E6 palten festiegen... RISy 450374 13402564 506241 444451 574287
20347 70633366 ||g T TaT 469405 | 1,26085E-4 5,06241 4,44451 -5,74287
21838 9,17323F6 [|§ 469280 6,69898E-5 5,06241 444451 574287
23320 1.04686E7 | Abtastintervall festlegen... 4,69341 7039365 5,06241 444451 -5,74287
2.4821 118805ET X-Spalte zeigen... 469332 6,79595E5 5,06241 444451 574287
26312 1,33169E7 4693 257217ES 5,06241 4,44451 -5 74287
27303 143639E7 Filter 46948 | 1,37056E-4 5,06241 4,44451
29294 1,65065E7 A 46927 | -1,60037E-5 506241 4,44451
3,0785 1,82205E7 469375 | 555126E-5 5,06241 4,44451
32276 2 00381ET F Zellen nach Bedingung maskieren... 4 9352 488111E5 506241 444451 |
33767 21932267 | 469333 4,36873E5 506241 __— 444451
35258 23911367 | Spalte sortieren 469358 | 312430E5 506241 444451
36749 259769ET7 ‘Worksheet sortieren 4,69335 3, 5 5,06241 444451
459299 1,34847E5 5,06241 444451

33;$§; i-ﬁ;ﬁ;gg; Spalten nach Beschriftung sortieren|L)... 269344 11725165 506241 244451
41223 3.2687E7 Umgekehrte Reihenfolge 459302 -1,72825E5 5,06241 4,44451
469353 207216E-6 506241 444451

:ﬁ;; 3?2:?135 LRCE G - 469365 | -2,73921E5 5,06241 4,44451
45696 4,01655ET Haufigkeit zahlen... 469388 | 4931205 5 06241 4,44451
1 ) 469329 | -592347E5 5,06241 4,44451

LT 2029387 LSRRI 459336 4,80281E5 506241 444451
46936 -1,17608E-4 5,06241 4,44451
469520 6,67964E6 5,06241 444451
SERHERUSSCHEDER 469445 11931464 506241 4,44451
Spalten vertauschen... 4,69561 8,54301E-5 5,06241 444451
469369 | -1,56503E-4 506241 444451

EB BRI, SR

lauog| |

fl

e fe BLE L

(z)|m)|um.|dsﬁunp|aw| |

(1) asiamuiy auas\meJd| ‘

Spalten verbergen/zeigen

Py c ru” 4 aaaca

Spaltenbreite...

Slide-Show der abhidngigen Diagramme

Sparklines hinzufigen oder aktualisieren...
Zellen formatieren...

Einstellungen...

s A B 10,08

Spalten Durchschnitt=268689,81995 Summe=38 59807E6 Anzahl=524285 ™ AU:ON :
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Determine diffusion coefficient

4 windows?

Windows7 [wird ausgefiihrt] - Oracle VM VirtualBox
Maschine  Anzeige Gerdte Hilfe

@' QriginPro 2016G (Lehre) 64-bit - C:\Users\fpiclenz\Documents\OriginLab\2016\Anwenderdateien\UNTITLED * - /Folderl/ o [ = || 2R
Datei MNMR  Bearbeiten Ansicht Zeichnen Spalte Worksheet Analyse Statistic  Bild Hilfsmittel Format Fenster Hilfe

L& vEER cEHBE 4EES B2 o - OERE FEE S UERg B BEU U alil P TERE XYz e 65 ¢ ¢ p L

5 B3 B4 _ ¢ ¥p Standard: Arial » 9 s B X U x x xgp A L E M A DTk - 05 =/ -||o -| % - i tad s+ g e 5 & B 8
=] Apps * 1 X (o
g = — 2
AIEN B aiffist - 7] Werte setzen - [difflist]difflistICal(C) =l & = e 1= z
13 =% A1) E C(X2) %E B(Y2) Formel weel(l) Col(A) Funktion Variablen Optionen For CaICu Iatl ng %% | Apps hinzufug i
g2+ Lgﬁ;:gﬁ Ciadcl Intensital | (i b chutor  Bis <huto . . g
N Efl‘ Kommentare the dlﬁ:USIOn i
| Fix)= o x ==
CallC) = ! . ., = 2
g| Sl IS = S b ol ot coefficientitis -
S+, (2%3,141%42577070,0018%col (&))"2%(0,07-0,0018/3) =
ARE 1 0,963 6 . =
1 2 2,454 925509,0 2 o @[ s= t t
T 3| 3945 §78457,5112 b:(2ny6G) (A——) a convenient to £
A 4 5,436 827802,1557 3 x20y) BLXA(Y) BLX2(Y) BLY iy
g 5 6,927 761598,5157 O e i
v [ 8,418 596008 4520 — j— p
= 7 9,04 507010688 MeuBerechnen |Manusl ~ ﬂ thbrechen m e Li;?‘ EgNEHE £ 3
1 8 11,401 534283540 = - .
oy 9 12892 458710 5088| | SKript vor Anwenden der Forme! | 444457 7443 574287 I nte nS Ity Ve rS u S
E B e ‘*
11 15,874 322741,7228 s . -5 C
i | 7 e s e tRE D-Value.
B | & 13 18,856 2134784506 444451 17,7443 5 T4287 e
g 14 20,347 170123.8769) 4,44451 17,7443 -5,74287 o
— I3 21838 133808.05919 | 0.1371 3,20599E7 0,01609 469280 | 6,69808E5 5,06241 4,44451 17,7443 -6,74287 . .
. T 23,329 10389139124 010644 3,06503E7 0,01482 469341 7,0393E5 5,06241 4,44451 17,7443 -5,74287 y ro rT] a n etl C ratlo
A 17 24821 79737.86722 | 0,0817 2,85579E7 0,01361 469332 |  6,79595E-5 5,06241 4,44451 17,7443 -5,74287 e h
2 é 18 26,312 50548,95479 | 0,06204 2,64906E7 0,01236 4693 257217E5 5,06241 444451 17,7443 -5 74287 . .
= 19 27.803 45503.07507 | 0.04671 2,41109E7 0,01129 46948 | 1,37056E-4 5,06241 4,44451 17,7443 -5,74287 ] . g ra Ie nt p u Se u ra’tl OI
= || 20 29,294 3413304291 | 0.03497 210007ET 0,01054 46927 | -160037E-5 5,06241 444451 17,7443 -5,74287 3
2| = BT 30,785 25553.50125 | 0.02618 1,81812E7 0,0097 4,69375 | 5,55126E5 5,06241 4,44451 17,7443 -5,74287 o
E | 2 32276 1917270765 | 0,01964 147927E7 0,00945 469352 438111E6 506241 444451 17,7443 -5,74287 rad Ient Stren ¥ t
E A 23 33.767 1453387473 0,01489 1,18922E7 0,00919 4,69333 |  4,86873E5 5,06241 4,44451 17,7443 -5,74287 L i
2@ P 35,0658 11217.7826 | 001149 9,77863E6 0,00849 4,69358 |  3,12439E5 5,06241 444451 17,7443 -5,74287 . . . ]
L 25 36,749 891076280 0,00013 7,67275E6 0,00831 469335 | 3,20408E-5 5,06241 444451 17,7443 -5,74287 A d Iﬁu S I 0 n tl m e
2 28,04 7297 44413 0.00743 5,89584E6 0,00823 4,69299 | 1,34847E5 5,06241 4,44451 17,7443 -5,74287 LR g
=] 97 39,732 5206.87788  0,00636 4,42973E6 0,00807 469344 | 1,17251E5 5,06241 4,44451 17,7443 -5,74287 0
» 28 41223 545160041 000559 3,25028E6 0,00821 4,69302 | -1,72825E5 5,06241 4,44451 17,7443 -5,74287
29 42714 495498953 0,00508 2,39095E6 0,00818 469353 | 207216E-6 5,06241 444451 17,7443 -5 74287 ful
a0 44205 481217034 0.00473 1,74886E6 0,00832 4,69365 | -2,73021E5 5,06241 4,44451 17,7443 -5,74287 s
31 45.696 439617003 0,0045 1,18576E6 0,00952 469338 493120E5 5,06241 444451 17,7443 -5,74287
2 47187 425433771 0,00436 952059 0,00901 4,69320 | -592347E5 5,06241 4,44451 17,7443 -5,74287 i
3 = _ - 696480 0,00995 4,69336 | -4,89281E5 5,06241 4,44451 17,7443 -6,74287
[ Lo [\ diffist R - = = H: 543992 0,01062 4,6936 | -1,17608E-4 5,06241 4,44451 17,7443 -5,74287 o
B 444230,625 0,0112 4,69520 | -6,67964E-6 5,06241 4,44451 17,7443 -5,74287 L
28 1 4,6982 364839,5 0,01225 4,69445 | -1,19314E-4 5,06241 4,44451 17,7443 -5,74287
1 4,6997 335619,25 0,01172 4,69561 | 8,54301E5 5,06241 4,44451 17,7443 -5,74287
1 46997 | 298870,375 0,0131 469369 | -156503E-4 5,06241 444451 17,7443 -5,74287 -
FETYP 4 s unioc ‘ﬂ‘ waaaca _ammin £z anns e
You find th meter in th file (8,4), difflist-file (G) and literat I d dent
ou 1IN e parameter In the aqu-tiie (o,4), ailist-tie ana literature (nucieus adependenty).
Ao A B 0@ B S B EEE R O] s PRV ATEPE S @0 -] ] v
Fur Hilfe dricken Sie bitte F1. Durchschnitt=1,23726E9 Summe=395924E10 Anzahl=32 ™ AU: ON 1: [difflist]difflist!2[1:32] BogenmaB

i eNIEIR

| 6 | N

B @& e D { &@ (E)strg Rechts
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Acquisition Parameters

Windows7 [wird ausgefihrt] - Oracle VM VirtualBox
Maschine  Anzeige Gerdte Hilfe

@' OriginPro 2016G (Lehre) 64-bit - C:\Users\fpielenz\Documents\OriginLab\2016\Anwenderdateien\UNTITLED * - /Folderl/ =R R E
Datei MNMR  Bearbeiten Ansicht Zeichnen Spalte Worksheet Analyse Statistic  Bild Hilfsmittel Format Fenster Hilfe

vEER cEHBE aEES B2 o - OERE FEE S UERg B0 BEU U alil P TERE XYz wee 65 e ¢ pL

J B30 0 Fp standargsArial = 9 c B I U o« v upA &S M A DB - 05 = [C=33 -0 | % - i, [ s+ g e 5 & B 8
? Apps w Q1 X (o
3 E— 3
N B2 gifist ~ [= = ][=] e tﬁ- g
13 =4 ADC1) E cix2) %E B(Y2) - %¥|  Apps hinzufiug 5
o | 4 Langname | Gradient Intensitat | Mormalize g
E | Einheiten b
. i Kommentare Divided by =
| Fix)= | coli)10 [lERDEGR &3
1 s, Sparklines / g
S|, \pdata\1\2rr * sl =
3 | = 1 0,0063 976022,3623 1 =
w = 0,2454 925509,07086 | 0,94825 ientenkalibrierung\13\pdata\1\2rr * = |[@ =]
T 3| 02045 87845751122 0,90004 ‘ ‘ ‘ ‘ ‘ ‘ " [~
4| 05436 82780215574 084614 ! - iy
v : il Height(Y) Width(Y) Centroid(Y) Variance(Y) X100 X200) BLXAY) BLX2{(Y) BLY'
— 78 5| 05027 761598,51571 | 0,78031 1
= | -8 6 0,8418 60600945205 |  0,71311
E 7 0,991 507010,6889 0,62192 el mitilevichy —~ . i
S L | g 11401 5342835402 0.54741 at half max @Uv| <« topspindatenFURorigin » DOSY_Gradientenkalibrierung » 13 » 3
= 4 9 1,2892 458719,52889 | 0,46999 3,67T113E7 0,02257
= @ 10 1,4383 3877641612 0,39729 3,62251E7 0,02164 Organisieren = Neuer Ordner n
E | = 11| 15874 32274172282 0,33067 3,5858E7 0,02078 = ; .
s | EL 12| 17365 264278,00108 027077 35310367 0,01995 't Favoriten R ACEEEEIGD B -
5| o 13| 18856 21347845069 | 021872 3.43807E7 0.01881 o . o =
g 14| 20347 17012387603 0,1743 3,33518E7 0,01768 = I - L Datelordne 5
_o 3 21838 133808 059189 01371 3,20599E7 0,01609 & Downloads || acqu 30. 0d Datei 9 KB
" ] ! . .
T 16 23320 10389180124 0,10644 3,06503E7 001452 ] Zuletzt besucht L ecqud ———0— 3 Datei 1KB gl
== 17 24821 7973786722 0,0817 2,85579E7 001381 [ acquzs G-;fﬁﬁsag T Datei 1KB i)
=) 18| 26312 60548,95479 | 0,06204 2,64906E7 0,01236 p—— Anderunasdatum: 30.06.2016 09:04 |- '
z 19 27803 4559307507 004671 2,41109E7 0,01129 7 Bibliotheken || acqus | Anderungsdatum: 50.U5. i E Datei 9KB @
= (|8 20 29294 34133,04291 | 0,03497 2,10007E7 0,01054 =] Bilder | audita 3 Textdokument 1KB o
g| = 21| 20785 2555350125 | 0,02518 18181267 0.0097 = Dokumente difflist 3 Datei 1
E | - 22 3,2276 19172,70765 | 0,01964 1,47927E7 0,00945 S = B i
& [ 23 33767 1453387473 0,01439 1,18022E7 0,00919 &' Musik .| format.ased 3 ASED-Datei 4 KB
=g 24 35258 112177826 0,01149 9,7T863E6 0,00849 B videos __| format.temp 3 TEMP-Datei 4KB
2 25| 36749 8910,76289 | 0,00913 7,67275E6 0,00831 [ prosol_History 3 Datsi 6 KB
26 3,824 7297 44413 0,00748 5,89584E6 000823 . B )
=) 57 39732 5206 87788 0,00538 4,42973E6 0,00807 = omputer | pulseprogram 3 Datei 5KB
I 28 41223 5451,60041 0,00559 3,25928E6 0,00821 ; Lokaler Datentrager || scon2 3 Datei 1KB
29 42714 495498963 | 0,00508 f?ig:ggg gggg;g £ LindowsT (\wboxsre || ser 3 Datei 2.048 KB
30 4,4205 4612,17034 | 0,00473 . ! B . )
= 45695 4395 17003 0.0045 1,18576E6 0,00952 ¥ LindowsT (\\whoxsvt || uxknmir.par E PAR-Datei 18 KB
32| 47187 4254,33771 | 0,00436 952859 0,00901
33 _ _ - 696420 0,00995 € Netrwerk
- - - 543992 0,01062 .
L« [» ]\ diffiist FitExpCurve ! vl 444230,625 0112
28 15082 3648395 0,01225
4,6997 335619,25 0,01172
45997 | 298870375 0,013
14 Elemente
f
'he aqu-file contains all aquisition parameters.
Aol A S 0. 08P, S Pl EE s s PRV ATEPE S @0 -] AT
dricken Sie bitte F1. Durchschnitt=1 47947E7 Summe=4,73432E8 Anzahl=32 ™ AU: ON 1: [difflist]difflist!2[1:32] BogenmaB

o g, 130
B0 oo |

& @ e O [ (3 2] strg Rechis



Acquisition Parameters

Friederike Pielel

% windows? [wird ausgefih

Maschine  Anzeige Gerdte Hilfe

d QriginPro 2016G (Lehre) 64-bit - C:\Users\fpiclenz\Documents\OriginLab\2016\Anwenderdateien\UNTITLED * - /Folderl/ o [ = || 2R
Datei MNMR  Bearbeiten Ansicht Zeichnen Spalte Worksheet Analyse Statistic  Bild Hilfsmittel Format Fenster Hilfe
pEBR CEHE GEEE B2 o - WEFE BRC & AWEDe B LU G il TRE XY Z 1 wm 65 e ¢ b
23 [ T standardsArial v 9 r B XU v ap A A S M A DB - 05 = [C=3 -|[o % v | @] e (B G B G
I - Apps w R X
g [k # Y_Gradientenkalibrierung/13) - gedit _ ol x = =
2 4" o
a a@ B airist ; | Datei Bearbeiten Ansicht Suchen Werkzeuge Dokumente Hilfe i i
S (g AGKT) E c(x2) % B(Y2) D = . %% Apps hinzufiig
3 £3 . Py
o | 4 Langname | Gradient Intensitat Morm] . on s Offnen P Speichern .E. SR =] q C& L”f
Slm Einheiten o
F Kommentare Dividg - 2=4Y
: spark:—\_r(::; [l [ENTR T 700, 0015%Ccol(A u_startdosy>
Ty o]
., / E
i 1 0,0963 976022,36231 P m t DZOZA =
2 2 0,2454 925509,07086 ) ara e er
T 3 0,3945 878457 51122 / [~
4 0,5436 B827802,15574 d D20 f— i
Al 5 0,6927 761598,51571 an [ S .
v [ 0,8418 596009 45205 o 1
7 0,991 607010,6889 t U h 3
2. AL Caution: when .
9 1,2892 458719,52889 .
) 0] 14383 387764,1612 A cou ntl na u to 3
B 1 15874 32274172282 ##SCFDGTYP= »
4 12 1,7365 264278,09108 #HSCFRGTYP= . o
dnf 13| 18856 213478 45069 ##SCHEMSTR= <none> D20 the fl rst =
J 14 2,0347 17012387693 #HSCNST= (0..03) =
. 15 21838 133808,05919 .. . .
- 6| 23329 103891,39124 t th I it
z 17 2,4821 7973786722 pOSI IO n I n e I n e oo
El 18 2,6312 60548,95479 e
g @ 19| 27803 45593,07507 ##SCPDPRGL= IS DO &
= 20| 29204 34133,04291 ##SCPDPRG . t
2| = 21 3,0785 25553,50125 ##SCPDPRG3=
& [l 22 3,2276 19172,70765 ##SCPDPRG4= =y
E A 23 3,3767 14533,87473 ##SCPDPRG
3 Q 24 35258 112177826 ##SCPDPRGG
25 3,6749 8910,76289
& 26 3,824 729744413 Ty
E 27 3,9732 6206,87788 )
L 28 41223 5451,60041
29 4,2714 4954,98963 0
30 4,4205 4812,17034 =
31 4,5696 4396,17003
32 47187 4254,33771 sl
33 - H#HSDATE= 17
|« [» I\ difflist {FitExp1 £ FitExpCurved A FitExp2 £ FitExpCu]| « #HSDBL= (0..7) 3
28 Matlab * Tabulatorbreite: 8 « Z.1,5p.1 EINF
46997 335619,25 0,01172
0 46997 | 298870,375 0,0131
[ na n 4 4
[+ [+ [ Sheett o B o
um: 30.06.2016 09:04 Er turn: 30.06.2016 03:31
Be: 8,38 KB
oS A S0, 0,8 P, S EE s a] PR ATESE S @0 - ] v

Far Hilfe drucken Sie bitte F1.

Durchschnitt=1 47947E7 Summe=4,73432E8 Anzahl=32 ™ AU: ON
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Acquisition Parameters

Windows7 [wird ausgefiih Friederike Piele

Maschine  Anzeige Gerdte Hilfe
d QriginPro 2016G (Lehre) 64-bit - C:\Users\fpiclenz\Documents\OriginLab\2016\Anwenderdateien\UNTITLED * - /Folderl/ o [ = || 2R
Datei MNMR  Bearbeiten Ansicht Zeichnen Spalte Worksheet Analyse Statistic  Bild Hilfsmittel Format Fenster Hilfe

MEEE cEHMD ezl BA we - GERE BEC & AEFa B ZBEN YF il TRE XY Z § e G5 ¢ ¢ 2

23 [ T standardsArial v 9 r B XU« cup A A SE M A D 2,05zl -|[o % b G 15 BB B -
. o 3 i 2 - Al o x
2 # acqu (~/Schreibtisch/Lindows7/topspindatenFURorigin/DOSY_Gradie: ) - gedit - ox = pps ¥
£ & 2] difftist * Datei Bearbeiten Ansicht Suchen Werkzeuge Dokumente Hilfe 1 i
s . ; n o =
£l =4 A | m_ B2 o i Offnen = | Speichem ) = O\ Qt %% Apps hinzufiig
o | 4 Langname | Gradient Intens| L”f
E | Einheiten acqu
[ 1 Kommentare H#H#S03=
+ Fixl=| col(A10 [iugily { ##504=
* Sparklines B -
_— = .
£ 1| 00983 = P m t =
: 51 0454 ; . ##$07= arameter o
s | T 3| 03945 2 L ##508= - L
| B P30=3/2 (if th :
2. 5| 08927 E I e :
7, Bl osss B -0 ##SOVERFLW= I i i
= o e (oo pulseprogram is K
oy 9| 12892 X . .
10| 14383
. o , ledbpgpZ2s, which )
@j‘ 12 17365 | #HSPACOIL= (0..1%) . .
13| 18856 ! th m t L=
a 14 2,0347 ! ##SPAPS= IS e OS &
" 1: 3;2;3 . ##SPARMODE= el
o 3 f —
R b msecro- (0. common one) and
8 18| 26312 , L
1t O Lt coes P30]=ps. To :
x| 20 29294 J _u . z)
2|y 21| 30785 i -5 ##SPHLIST= . .
| 22| 32276 X #HSPHP= f t h h o
4 5| a7 f - respi_rer- igure out, wnic
°e | o= { RS
i 5 pulseprogram was fma
i 27 39732 et
L 28| 41223
o o used, open the
30 4,4205 ] ##SPLSTEP= 5
31| 45696 B -2 #aSPLSTRT I f I
S e B pulseprogram-file. %
33 _
##SPQPHASE= Ity
|« [ » [\ difflist {FitExp1 £ FitExpCurved A FitExp2 4 FitExpd T ST e Z.1.5p.1 EINE 3
78 wovozn SusoY vtz g T TS T Sz T T ~oreza
46997 | 33561925 001172 4,69561 |  8,54301E-5 5,06241 4,44451 17,7443 -5.74287
0 46997 | 298870,375 0,0131 469360 | -1,56503E-4 5,06241 4,44451 17,7443 -5.74287 -
[ na n 4 4 n Anacr " PRI AT Taan cTannT —
[+ [+ T\ sheett IE aIE
Ao A B OB B SE e E R @] s PRV NATESE S @0 : ]
Fur Hilfe dricken Sie bitte F1. Durchschnitt=1 47947E7 Summe=4,73432E8 Anzahl=32 ™ AU: ON 1: [difflist]difflist!2[1:32] BogenmaB
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# [TE

Datei Bearbeiten Ansicht Suchen Werkzeu cumente  Hilfe

| T i JL o B
Offnen - Speichern
L7 L —

# 1 "fopt/topspin2.iple//exp/stan/nmr/lists/pp/ledbpgp2s”
;ledbpgp2s

;avance-version (07/84/03)

;2D sequence for diffusion measurement using stimulated

g echo and LED

;using bipolar gradient pulses for diffusion and read the end Of
;using 2 spoil gradients e ) -

: the first line.

:D. Wu, A. Chen & C.S. Johnson Jr.,

H J. Magn. Reson. A 115, 260-264 (1995). For a better

; . understandig of the
;SCLASS=HighRes

;SDIM=2D parameter read also
:STYPE=

e the very end of the

; SCOMMENT= file...

# 1 "Jopt/topspin2.1pl6/exp/stan/nmr/lists/pp/Avance.incl” 1
;Avance2.incl

A for 1

;avance-version (09/87/02)

;SCLASS=HighRes Incl

; SCOMMENT=

Reiner Text + Tabulatorbreite: 8 « 7.1 5p.1 EIMNF



Acquisition Parameters

# pL

Datei Bearbeiten Ansicht Suchen We [ okumente  Hilf

— HFL T -
Offnen Speichern o
| —_ —

ph3iz6 2z 28802 311313 331

:pl1 : f1 channel - power level for pulse (default)

;p1 : f1 channel - 90 degree high power pulse .

;p2 : f1 channel - 180 degree high power pulse Hel’e yOU f|nd the
:p19: gradient pulse 2 (spoil gradient) . .-

;p30: gradient pulse (little DELTA * ©.5) deflnltlon for P3O
;d1  : relaxation delay; 1-5 * T1 and D20

;d16: delay for gradient recovery

;d20: diffusion time (big DELTA)

;d21: eddy current delay (Te) [5 ms]
3NS: B8 * n

;D5: 4 * m

;td1: number of experiments

;FNMODE: QF

K use xf2 and DOSY processing
;use gradient ratio: gp 6 : gp 7 : gp 8
A 186 = -17.13 : -13.17

;for z-only gradients:
;gpz6: 100%

;gpz7: -17.13% (spoil)
;:gpz8: -13.17% (spoil)

;use gradient files:
;gpnam6: SINE.100
:gpnam7: SINE.100
;gpnam8: SINE.100

:use AU-program dosy to calculate gradient ramp-file Difframp
Reiner Text + Tabulatorbreite: 8 =
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Determine diffusion coefficient

4 windows?

Windows7 [wird ausgefiihrt] - Oracle VM VirtualBox
Maschine  Anzeige Gerdte Hilfe
@' OriginPro 2016G (Lehre) 64-bit - C:\Users\fpielenz\Documents\OriginLab'\ 2016 Anwenderdateien\UNTITLED * - /Folderl/ BEEE
Datei MNMR  Bearbeiten Ansicht Zeichnen Spalte Worksheet Analyse Statistic  Bild Hilfsmittel Format Fenster Hilfe
0B vERBR SEHE 455 % B2 v - OERE BEE & AWERae B BEU " alld TRELX|y z 1 e 65 ¢ ¢ » o
b B3 0% G % standard:Arial - 9 c B I U o« v upA &S M A DB =05 =[C=3 -|[o | % - > s+ | @ e G % % B8

T Apps w 1 X (o
= e B aifrist - 7 Werte setzen - [difflistldifflistiCol(C) =N =R [ £ I
= =% ACKT) E Ci{x2) %E B(Y2) Formel weol(l) Col(A) Funktion Variablen Optionen @ Apps hinzufiig %
E - =
o | 4 Langname | Gradient Intensitat . & g
= - Einheiten Zelle[i):4b  <Autor Biz  <Autor Be Careful Wlth =
- Kommentare =
_ [ Flx)= 70%0,001 e ﬂ i & B B x th -t . h I
o || Sl Sparklines / £ = e U nl S. ere e
% ., (2%3,141%425770%0,0018%col (&) )"2%(0,07-0,0018 3)4_/ E
a3 | = 1 0,963 g 976022,3623 — =
S used [G]=G/cm
T 3 3,045 784575112 " [~
4 5436 827802,1557| A A A i
: . X20v) BLXA(Y) BLX2(Y) BLY|
’ | o asitis givenby
s 6 8418 636009 4520 —
c 7 9,91 507010683 MeuBerechnen Manuel = al abbiechen] [£rencen | [a] | RiOMHINtE0rEl L“mE‘L RigEHE £ 0 I n a3
1 3 11,401 534283540 I p p i
@ g 12,892 458719,5288 Skript vor Anwenden der Formel | iiii: ;];;iig -g;igg; - ]
=, 10 14,283 387764,161 . . -5
o T 1237413228 4,44451 17,7443 574287 nstea O »
{E = i [ -
E 13 18,856 213478 4506 s ; -5, . . =
9 il 207 changing this 3
=0 5 21838 13380805919 01371 3,20500E7 0,01609 450280 | 6,60808ES 506241 444451 17,7443 574287
— % 23.329 10389189124 010644 3,06503E7 0,01482 469341 7,0393E5 5,06241 4,44451 17,7443 -5,74287 s
o 2,85579E7 0,01361 460332 B,79505E5 5,06241 444451 17,7443 574287 -
s | = 17 24,821 7973786722 0,0817 o
: 3 18 26,312 50545.95479  0,06204 2,64906E7 0,01236 4593 257217E5 5,06241 444451 17,7443 -5,74287
= 19 27,803 4550307507 | 0.04671 2,41109E7 0,01129 46948 | 1,37056E-4 5,06241 4,44451 17,7443 -5,74287 ] . a
A= = 20294 3413304201 003497 210007E7 0,01054 46927 | -1,60037E-5 506241 4,44451 17,7443 574287 [ unlt I m t e
2| = PT) 30.785 2556350125 | 002618 1,81812E7 0,0087 469375 555126E6 5,06241 4,44451 17,7443 -5,74287 o
e || 22 2276 1917270765 0,01954 147927E7 0,00945 459352 488111E5 5 06241 444451 17,7443 5 T4287 o
! 23| 33767 1453387473 0.01489 1,18922E7 0,00919 469333 4,86873E5 5,06241 4,44451 17,7443 -5,74287 roma netlc
Sl o4 35,258 112177826 0,01149 9,77863E6 0,00849 460358 3,12430E5 5,06241 444451 17,7443 574287
02 25 36,749 891076239 0.00913 767275E6 0,00831 469335 3,20408E5 5,06241 4,44451 17,7443 -5,74287 .
26 2824 720744412 0.00743 5,80584E6 0,00823 460200 1,34847E5 5,06241 444451 17,7443 574287 ratlo for 1H
= 57 39,732 5206.37783 000636 4,42973E6 0,00807 459344 1,17251E5 5,06241 444451 17,7443 -5,74287
" 28 11223 545160041 0.00550 3,25028E6 0,00821 460302 -172825E5 5,06241 4,44451 17,7443 -5,74287
29 42714 495498963 0D.00508 2 39095E6 0,00818 459353 207216E6 506241 444451 17,7443 -5 74287 =4257 7000
0 44.205 461217034 0.00473 1,74886E6 0,00832 460355 -273921E5 5,06241 4,44451 17,7443 -5,74287
7 45,696 438617003 | 0,0045 1,18576E6 0,00952 459388 4931205 5 06241 444451 17,7443 5 T4287
32 47,187 425433771 | 0,00436 952959 0,00904 469329 -592347E5 5,06241 4,44451 17,7443 -5,74287 H Z/T WaS
33 _ _ - 696420 0,00995 460336 439281E5 5,06241 444451 17,7443 574287
[ J\aimist e 5 H: 543992 0,01062 46936 -1,17608E4 5,06241 4,44451 17,7443 -5,74287 . .
2 444230625 0,012 460520 B67T964E6 5,06241 444451 17,7443 574287 modlfled to
28 15082 3648395 0,01225 459445 -1,19314E-4 5,06241 444451 17,7443 -5,74287
4,6007 33561925 0,01172 469561 854301E6 5,06241 4,44451 17,7443 -5,74287
0 45997 | 298870375 0,013 459360 -156503E-4 506241 444451 17,7443 -5 74287 - _—
e Lose ot oo mmeoemmoo o b= z/T.
[+ [\ sheett 1K = VT
Aol A S 0. 08P, S Pl EE s s PRV ATEPE S @0 -] ] v
Fur Hilfe dricken Sie bitte F1. Durchschnitt=1,23726E9 Summe=395924E10 Anzahl=32 ™ AU: ON 1: [difflist]difflist!2[1:32] BogenmaB
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Determine diffusion Coeﬁ|C|ent

1 ]

Windows7 [wird ausgefihrt] - Oracle VM VirtualBox

§4+ﬂ?

Apps hinzufig

Gunjeauapalan

of "Intensitat"

SR B+ 0P

aluneuyss| |

HIEERE DN YA

(z)|m)|um.|dsﬁunp|aw| |

NMR Controls - (disabled) [=]
F R L GV . L. Rl §

] RAEES R

[ 563354 || 334333 ||193145£||3323155<\| 1

|I] 01143363

(g) asiamuiH au:s\mmd| ‘

fe) =2 % A '@)
Normalized1

0,001 . I . ]
oooaooo 5,00E+008  1,00E+009  150E+009  2,00E+009

C
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Determlne diffusion coeﬁlc:lent

1y S o) 152 (] (R

Windows7 [wird ausgefihrt] - Oracle VM VirtualBox

S A1 5 |l ol % | W

:EXYZ!"EC’“’"‘GS |l(-(--)§|:

= CLEE M e e e el s 0 B B
2|
HE)
AN
8|+
= || e
% = 5 =i 2 ¢ of "Intensitat”
1 ; —YIdFert1 F|t D"Normalized1"
& T _:
| A
=/
Elm
g @
=
S|k NMR Controls - (disabled) =)
S| 4 2 1 ML g MG
_ |4 T -aameEcF
= | % | 563354 || 334333 |1 931486 ) (3823156 | 1
1 N Modell YidFert1 B e e | LW
£ Gleichung y=a+ b'exp(k'x) SRS
Al 5 Zeichnen Nomalized1 Fi
27 5 |
= Z o a 0,00902 + 0,00231 l\'\.

k 2,71184E-9 % 3,23904E-11 W

Chi-Quadr Reduziert 6,98879E-5 m

R-Quadrat(COD) 0,99942

Kor. R-Quadrat 0,99938 yC

0,001 ; . ; . . , . , cc
0 00E+000 5,00E+008 1,00E+009 1,50E+009  2,00E+009
b-Wert in s/m’

Sl R B 10, 00,8 1 i pe v NATEP s @0 | :
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