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Pulse Programs

Development Tools
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cosydfetgp.1  |cosydfetgp.2 |cosydfgpph19 |cosyd . ‘i‘nt“’rl#:if #2;""
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Pulse Programs BRGRER
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ShapeTool to define shaped pulses
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Experiment Simulation (Nm _

Simulates a wide range of NMR experiments

Simulation result is a 1D, 2D, ... fid

Simulates the behaviour of general homo- and
heteronuclear spin systems (up to quantum
number 2)

Supports simulation of rotating frame
magnetization transfer experiments (TOCSY or
HOHAHA)

Supports simulation gradient enhanced exp.

Solves the quantum mechanical Liouville
equation




The Bloch module lets you visualize the time
development of the nuclear magnetization
during various experiments.

(=] 3
The time evolution of a i
nuclear magnetization
vector during an
adiabatic pulse,
calculated for several
offsets, is shown as a | = ‘ P
projection on the sphere ) N / s
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Experiment Simulation (NmrSi

E_!E:ruker TOPSPIN 1.3.a on deimos as pavel =181l
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Experiment Simulation (NmrS -

The proton spectrum of ethanol at 200 MHz. The inset
shows the C13 satellites (vertical scale with 8 times
magnification).
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Experiment Simulation (NmrSi

Comparison of
simulated 13C
DEPT spectra for
three different
leading

pulses PO.

ppppp

1 4z 42 4 ).
v
| Ga loop i s
T

T

a) PO = 45d
(2] 1 62 - 6o -+ L-1-] OE
b) PO = 90d
i
) PO=135d

{emam)



Experiment Simulation (NmrS

Comparison of J-
resolved spectra on 300
MHz and 600 MHz
shows the significant
reduction of strong
coupling artifacts for
the higher resonance
frequency
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What is an AU (Automation) program?
A C program automatically interfaced to TopSpin

Purpose:

Extending TopSpin with user-defined
functionalities, programmed in C

Example:

Requests LB,
performs em,ft,pk
on the current
dataset

rnuble lb = 0.3;
GETCURDATA

GETDOUBLE ("Enter LB:
STOREPAR ("LE", 1lb)

EM

FT

PK

QUIT

n , 1b}
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AU development tools delivered with TopSpin

E-!AU Programs

GNU C Compiler
For Windows or Linux

b4

mParbg (C:\B” .<er\TOPSPIN\exp\stan\nmr\au\src)
File Edit §

I Compile§H Execute I

File Options Help irce = C:\BrukenTOPSPIN\exp\staninmriauisre
Search in names ["?] v
lcp90 lcprep lcsetsup Ieshirun Iesino
Ictshim lcwetcalc lcwetset Iczshim Idshim
list_pp listall_au loadshimZ lock_off lock_on
loopadi make2d mikflist mulabel multanaf
multext multi_decon |multi_integ  multi_integ2 multi_in} ..
multi_zgvd multi_zgwvt multicmd multicom multicyq +=7
multiefp multiexpt multifp multiftapk multigo 122
multihalt multimas multimser multipcom multiwiry 130
multixfb multizg nmr_save noediff noeflist i;
| 1d p_1dapks p_1dcol 133
AU Browser | 1dppti p_2dhom p_2dinv *~
AU Library | cpd135 p_intrng p_noe |::c
: — -aropt parray parray2 i;
parray3 parray4 pass2d pecosy phtran |
plintfac plot_3d plot_sino plot_to_file  |plotx 132
l Edit H Compile H Execute ] iji
144
145

storeregion (curexp, mprocno, spechuf)

cffsetl,

offsetl,
npoints,

npoints, nediff, filsiz,
int curexp, nediff, filsiz,
{

int ret, £d, regbuf [REGSIZ],

char fnam[Z00], spec[5];

mprocno, *specbuf;

reim, iil, ii2;

reim<=1; reimt++)

SEAdddd Attt yasd plot region 1n buffer A4Fddddddadaaddaadadasy
"ipny
‘

for (reim=0;
. | AU Editor
(void) strepy (spec, "11");

if (reim==1)

{
"&s/data/ts/ nmr/ %5/ %3/ pdata/8d/ ws",

{void)strepy ispec,
{void) sprintf (fnam,
disk, user, name, expno, procne, spec) ;

/St make source file name */
fd=open (Enam, 0); /#* open source rile for read */
if (Ed—=-1)

i

Proc_err (DEF_ERR_OPT,

returni(-1j;

!

"File does not exist:i\n%s", fnam);

lseek(fd, (long) (cffsetl*4), 0);
if (npoints > REGSIZ)

/% positicn of plot region */
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Python Programs BROKER

TopSpin supports: Python programs automatically
interfaced to TopSpin

Purpose:
Extending TopSpin with user-defined
functionalities, programmed in Python (“Jython”)

Example: lb = INPUT DIALOG("", "",6\
RequeStS LBJ ["Please enter LB: "], ["O.32"])
performs em,ft,pk if 16 == None:

on the current EXIT ()

dataset PUTPAR ("LE", 1lb[0O])

EM ()
FT ()
PK ()




Jython Interpreter
(Java variant of

L! ineptrdsp.py ’/:\Bruker\TOPSPIN\exp\stan\nmr\py)
File Edit Se

exam-mult... exam-puls... ] 5= a3 = 1/ (5=£1oat (3xn101))
. ; ; 59 |d4 = 1/ (4*float{jxh[0]}]
exam-split... exam-sum... inadph.py |inadph2.py (iMco pp.oer peray(vase, a3)
py—tESt'SUi"' Ser_Ef_Ep... ser_efp.py t1|rpy 52 |VIEWTEXT("", "", pp.GET TEXT()) # for debugging

61 |pp.DEF_DELAY ("d4", dd}
63

64 |# calc. a sine shape (0..PI)

65 |amplitudes = [] # normalized to O P h
%% |for i in range(512): yt on
Edit ‘ ‘ Execute &7 amplitudes.append{100*math.sin{{

- Python Prog ram 22 phases = [] # in degrees Prog ram

Browser and | e ey e Editor

= T2 phases.append{3c0*math.pow{float i) o6, I
LI brary 73 else:
T4 phases.append{3&0*math.pow{float (512-1)/256, 3))
75
75 |shapeName = "SinBG.512"

77 |SAVE_SHAPE (shapelName, "Excitation", amplitudes, phases)
7% |PUTPAR ("SPNAMZ", shapeName)
79 | ¢ s
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What is a Macro?

A sequence of TopSpin commands

Purpose:

Extending TopSpin with user-defined
functionalities, built from existing commands

Example:

Sets LB,

performs em,ft,pk
on the current
dataset

LB 0O.Z
em
ft

pk

17



Pulse Programs in Pyth_

What is a Python Pulse Program?
A Python program acting as a Pulse Program

Purpose:

Computing pulse program parameters such as
delays, shapes, phases using Python statements
for the contained pulse program

Example: rermr
Computes phase

list phlusing
Python and PRIL=0 2 2 01323

Starts acquiSition pulsprog=DEF_ PULSPROG (PPTEXT)
phl = [0,0,4,4]1*2 + [2,2,6,6]*2
phlinc = z80/4
for i in range{lo) :
rhl[i] = float{phl[i]} *phlinc
Pulsprog.DEF_PHASE LIST{l, phl, phlinc)
PUTPAR ("FULFEROG", "bgzg™)
pulsprog.S5AVE AL ("bg=zg')
Z2G (]




User-Defined Command P

What is a command panel?
A panel containing user-defined buttons to
execute commands, AU programs, macros, etc.

Purpose:

Defining application specific user interfaces

Examples: _
script result

BLUE1=51% 2045 255
YELLOW1=255§ 255§ 0
GREEN1=845 196% Z0
# Title definition

TITLE=1D Processing Panel

TITLE_COLOR=0% 0% 255 1D Processing FPanel

# Toggle button definition
TOGGELE_BUTTON=To =D
TOGGLE CMD=bpan bproc2d
TOGGLE _TIP=Switch to ZD processing EM | FT PK

Close | To 2D |G'Tips

# Top row button definition

TOP_BUTTONS=EM$ S$FT$ $PK$ §
TOP_COLORS=YELLOW1$ YELLOW1$ YELLOWL

Print |EEFDHT SEND TO

TOP_CMDS=em$ £t pk
TOP_TIPS=Exponential multiplication §\
Fourier transform§\

Phase correction

Selective NMR Experiments

| close || Basic > | (@) Tips

Lock Auto

Shim

Tune
Match

1H

Sel.Pulse
Calibr.




