The package contains two folders:
1. 1H_decoupling_bruker_pulse_programs
2. 1H_decoupling_matlab

The folder 1. contains six files. Each file contains a pulse program to be executed on a Bruker spectrometer. Three of them allow to acquire the special DIAG experiment [1] (2D homonuclear experiment generating only diagonal signals) with homonucear decoupling in F1 indirect dimension. The decoupling can be realized using three different decoupling elements: moZS element (using phase modulated 180 deg selective refocusing pulses like in Zangger-Sterk method), PSYCHE element using small flip angle chirped pulses [2] and the BIRD filter, respectively. For each decoupling element, a separate pulse program is provided. The other three pulse programs allow to acquire the F1-decoupled CLIP_COSY experiment [3], using one of the three different decoupling elements, respectively. 

In order to use the modulated selective refocusing pulses, the modulated shapes must first be generated. In order to use the PSYCHE element, the chirp pulses must first be generated. In order to use the BIRD decoupling, no shape generation is needed (the element is based on hard pulses). To generate pulses for the moZS and PSYCHE decoupling, we propose matlab codes that can be found in the folder 2.

The folder 2. contains two folders: 
2a. ZS_decoupling
2b. PSYCHE_decoupling

In folder 2a, open the generate_n_blocks_general_package.m file in Matlab. (The other three files called: read_bruk.m, write_bruk.m and display_ft.m are small functions automatically used by the main file generate_n_blocks_general_package.m). This program will perform phase modulation of a standard shaped pulse chosen by the user. The user is supposed to provide a number of parameters for the program to work: the starting shaped pulse, duration, number of modulations etc. Almost each line of the code is commented to facilitate the use of the code. The output file containing the modulated shaped pulse will be saved in a user specified location (often in the specific folder in the Topspin directory). 

Calibration of such a modulated shaped pulse is performed in a following way: in the ShapeTool of Topspin choose the shaped pulse (for example Rsnob) and calculate the power level change for a given duration of the shaped pulse with respect to hard 90 pulse. The power of the modulated shaped pulse is: power of the hard pulse [dB] + change of power level calculated in ShapeTool [dB] – 20log10(number of modulations) [dB]. For example, if you use 2 blocks of 40 modulations to phase modulate the shaped pulse: 20log10(80) = 38.06 dB. 

In folder 2b, open generate_psyche_chirps_package.m file. This program will generate chirped pulses. It generates three type of chirps: single chirps, element of two phase modulated chirps, element of two amplitude modulated shapes (saltire chirps). The calibration may then be performed in ShapeTool of Topspin according to published procedure [3].
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