
nucleomatica

iNMR: An Overview
“The Printable Manual”







Updated July 24, 2014 
 • Introduction
The only way to learn iNMR is by using the program, consulting the manual often and reading the relevant parts of the web site that cover your specific needs. If you prefer a printed manual, this booklet is for you, although in reality it is neither a manual nor a reference text- it is an introduction that you need to read only once. The short time initially invested in reading this will greatly benefit your learning experience afterwards. You will be on the right path, but you will still have to follow that path - there are no short-cuts! This document contains only text. The web site and the manual contain sufficient graphics. If you prefer, take the web-tour at: http://www.inmr.net/tour/page_01.html and see the visual guides at: http://www.inmr.net/articles/index.html.
• A living program
Taking full advantage of its distribution on the net and its simple installation, iNMR follows a policy of incremental updates. As a rule of thumb, there is a new version out every month. Some consequences of this are:
1) If you are not satisfied with the current state of iNMR and feel that a simple modification can improve the product, you can just send a message to the author and it will be done - free of charge! If something is missing it does not mean that it is not necessary, but rather, that nobody has required it thus far. In general, new features are added the moment they are requested.
2) As many updates are only released to fulfill the specific requests of a single customer, it is not necessary for you to install all the updates. Check what is new with each version and upgrade only if the new version promises something useful for you. The changes are listed on: http://www.inmr.net/recent.html.
3) Unfortunately, it is not possible to test the new features that characterize an updated release to the same stringent standard as the original program. Occasionally, even the rest of the program may be impaired by an error introduced inadvertently. However, if something does go wrong, it can be fixed on the same day, often within minutes.
4) The fact that reported bugs are fixed the same day does not mean you will not encounter bugs as you may actually be the first person to discover them.
5) If you don’t want to be involved in the process of testing, don’t download a new version as soon as it is released, but wait a week to do so.
6) You are entitled to many free upgrades. With iNMR reader, the key never changes - the license includes all future upgrades. With regard to iNMR, the key will change with the leading version. For example, if you purchased a license and installed version 5.1.1, all versions up to 5.99.99 may be installed.
7) An old version can read the files generated by a newer one, but cannot overwrite them. The “Save” command will remain dimmed and unavailable. In order to share files, you and your colleagues would need to be using the same version. At the moment of writing, however, it is still possible to exchange files between versions 2 and 5.  
8) The iNMR newsletter contains a lot of useful information. Subscribing to it is very simple. Just go to http://groups.google.com/group/inmr and follow the instructions. You will both the newsletter and the messages from the forum, but you will be able to specify the number of messages per day that you like to receive (1 and 0 being valid options). You are free to unsubscribe at any point.
• Where to look for help
The real manual is embedded within iNMR itself. You will find it at its usual place- under the Help menu. The same menu also contains two useful commands: “visual guides” and “email support”. The latter puts you in contact with the author. The former takes you to the web site if you are connected to the internet. Clicking on the banner of any page on the website takes you to the home page. The first thing you will find there is a search field. You can Google a word and find it wherever it occurs in the current manual (the whole manual being duplicated on the web site), the previous (2008) manual, the FAQs, tutorials and in many other available articles. While looking at a spectrum with iNMR, you can jump to the manual using a keyboard shortcut: type the symbol “?”; the alphabetical index will appear in the default web browser.
Most of the dialogs contain a help button at the button (a small button with a question mark) that opens the manual at the page relevant to that dialog. Each element of a dialog has an associated help tip that appears when the cursor hovers over it. Tips are also associated with every menu entry.  There is little duplication among all the sources (manual, web site, help tips): it makes sense to read them, but in small doses. Each page of the manual is a self-contained article. After reading this introduction, you will be able to read and understand any single page, with a few exceptions. You can build your own learning path.
The program contains many self-contained modules (the console, the search module, the deconvolution module, the J Manager, the simulation documents, the container documents). They correspond to programs-within-a-program. They are valuable but not essential, many users ignore them altogether- it’s up to you. These will be briefly described at the end of this overview so you can decide if they will be of use to you.  However, every user needs to know the core of the program.
• Registration
The registration module is another “program-within-the-program”; you have to use it at least once, otherwise you cannot print. The first thing to do is to open it. Where is the command “Registration”? On Windows, go to the last menu (“Help”) and select the third item from the bottom.  On a Mac, go to the menu “iNMR” (the first one after the Apple logo) and select the third item from the top. When the module appears, look for the help button (“?”). Press it and follow the instructions.
It is useful to log in as the administrator before registering: a single registration will enable all the accounts to use iNMR. 
If, after typing the key and clicking on “Register”, you see the message “Your Registration Expired” or “iNMR is not ready”, it is enough to close iNMR and open it again to solve the problem. 
   
	• Preferences
The command “Preferences” is located just above the “Registration” command.  If the meanings are obscure, read the help tips. If they don’t help either, it probably means you don’t need those options for the time being. You can work comfortably with the default options. When you do need something different, the meaning of the preferences will become automatically clear to you. If you are curious, click on the help button and you will find detailed information. If you want to temporarily invert an option, e.g. for a single operation, choose the command “Timer”. On the Mac, press the Alt key while pulling down the “iNMR” menu. The menu will change. The command “Preferences” disappears and the command “Timer” appears instead. It opens a different dialog, containing a subset of the preferences (only the Yes/No options), which also lets you set the duration of the new options.
• File management
iNMR works with the original files that come from the spectrometer. Spectra are not converted into another format. This is good because less files need to be generated. Another very good thing is that iNMR never alters the original files. At the same time, iNMR needs to remember your operations, i.e., to save your work and consequently save you time. A file is therefore created for each document, but that file does NOT contain the spectrum, it only contains a description of your operations. By default, iNMR saves this file automatically every time you close a window and also creates a back-up file. You can disable either of these two actions in the “Preferences” panel. The .inmr file is stored near the original source file and the name is chosen by iNMR. Bruker and Varian spectra come as folders which is an advantage, because the folder hides the complexity of the file structure. In other cases, the original spectrum corresponds to a single file and the iNMR document is stored in the surrounding folder. It is a little less protected. Whenever the .inmr file is moved away from the original file the inmr file ceases to work. However, this is the lesser of the two evils- if a user deletes the original files by mistake, assuming that the .inmr file contains a copy of it, they lose everything. iNMR’s policy of always working with the original files and never altering them is the safest one. Whatever happens, you can never lose your data. You can pass them to a colleague who doesn’t have iNMR, you are free to adopt a different program, iNMR can cease to exist, but your data will always remain universally readable. Compare this to the situation users of Swan-MR have found themselves in:  SwaN-MR used to translate everything into its own format; as very few programs nowadays are able to read SwaN-MR files, it’s nearly impossible to access old data. With iNMR there is no such a risk.
• The interface
Before reading the manual, it can be useful to explore the interface by yourself. Launch iNMR and it will ask you to select a spectrum. Select the simplest, nicest spectrum you have. Initially, you will see only the FID. You should also see a palette with 24 icons. If it’s not visible, you can find it under the “Tools” menu or open it with the keyboard shortcut cmd-1 (on the Mac) or Ctrl-1 (on Windows). Only two icons are enabled; try pressing both. Hover with the mouse over all the icons and menu items in order to read the help tips. Try to understand the logic behind each group of icons and each menu, rather than trying to understand the meaning of the single items. The menu “Tools” behaves in a particular way. For example, the fourth item says: “x Cross-Hair”. The first letter (x) is a special keyboard shortcut that does not require the command or Ctrl key. Just press a lowercase x and the tool appears. You can play around with all the tools and the icons. Also try using a few intuitive keyboard keys: “+”, “-” and the arrow keys. This exploration is important in order to memorize the location of the commands, keys and icons. 
• What you can do with the mouse
You can use the normal pointer or one of the specialized cursors (such as zoom, integrator, etc.), the difference is minimal. For example, you can first select a portion of the spectrum, and then click on the zoom icon or obtain the same result by first picking the zoom tool and then using it to select a portion of the spectrum. Many users find that a third alternative is even faster: while using the mouse to select a portion of the spectrum, they press the required key (“z” for zooming, “i” for integrating, etc) with their free hand.
You can use the right mouse button to select a peak and visualize a contextual menu. The mouse wheel is used to amplify/reduce the spectrum, but can also be used for scrolling (if you change your preferences).
Other useful interface elements are the marks. On a Mac, you create and delete them with the combinations Cmd-click (for vertical marks) and Alt-click (for horizontal ones). On Windows, the Alt Gr key replaces the Cmd key. The marks do nothing apart from reporting their frequency coordinates. A horizontal mark in a 2D spectrum selects a trace which is shown on top of the 2D plot. Some commands require these marks; other commands give them a special meaning; most commands ignore them.
The dragger tool has a single property, and requires a Mac. You use this tool to export a picture from iNMR into another application. When you want to move an element inside the window, it’s not necessary to select any specialized tool. When you bring the pointer near the margins of the plot, for example, the cursor changes shape. When it does so, you can click and drag the margins. Ditto for the scales, the 1D plots and the graphic integrals. If you click below the scale and drag, the spectrum moves. On the Mac, if you have the alt key pressed at the same time, you get a real time zoom.
• What you can do with the keyboard
The keyboard is in front of you, literally at your fingertips! It is ideal for manipulating a spectrum. The keyboard shortcuts are very simple because they consist of single keystrokes, not combinations (no Return or Ctrl key is required). The manual lists all the shortcuts. To go to the corresponding pages, from the entry page of manual, click on the second link on the right. Most of the keys are easy to memorize. For example: press “a” to draw an Arrow, “f” to draw a Frame and “w” to Write a comment. If you are not comfortable using these shortcuts, feel free to use either the icons or the menu equivalents.
• Fonts and colours
The font is the same for scales, integrals and peak-picking. You can set your preferred font and font size in the Preferences panel, but the change will only affect future documents. For existing documents it’s even simpler: just open the Font panel. There is no need to select the scale (currently this is not an option).   Your text colour, which will be the same for all your windows, is controlled only by the Preferences panel. You can have one colour for peak-picking, one colour for scale labels, etc. Each plot can have its own colour(s). Later you will see that a spectrum can appear in several windows simultaneously. If you change its colour in one window, the change will be reflected in all the windows, because the colour is a property of the spectrum. You can, of course, choose your default colours, but the new choice will affect your future spectra only. 
• Frequency scale
The scale options (excluding those already mentioned in the previous chapter on fonts) have been grouped into a single panel: “Format > Axes & Scales”. It is self-explanatory and also contains the customary help button and help tips. However, many common operations can be performed using the practical shortcuts provided by iNMR, which by-pass this panel. The keys “p”, “h” and “n” set the scale unit to ppm, Hz and number of points, respectively. The “g” key shows and hides the grid, “b” shows and hides the bounding box and “T” (uppercase) transposes (exchanges the x and y axes) 2D and 3D spectra. Some users prefer having the scale in ppm and the peak-picking labels in Hz units. This option is controlled by the apostrophe key. The most important operation, however, is setting the TMS frequency to zero (known as “calibration”). You can calibrate the scale against any peak by right-clicking on that peak. From the contextual menu that appears, select “Reference Scale”. This command will take you directly to the relevant panel of the “Axes & Scales” dialog.  
• Documents and windows
Your data are organized within iNMR in the most simple, natural way possible. Each spectrum has an associated document. Each document is saved into its own file and resides within its own window. These are unadorned windows, without tabs, toolbar, etc. Only the resize control at the bottom-right corner is available for adjustment. When you resize the window, the plot is automatically resized. Every inch is exploited to show the spectrum as clearly as possible. iNMR assumes that the user needs to study the plot on the screen rather than printing it, and therefore adapts the proportions of the plot to fit those of the window. This is called “Free Size” mode. A menu command, under “File”, lets you disable this mode and switch to the “Page Size” mode. In this mode, the proportions are those of the printed page (as defined in the standard “Page Setup” dialog) and resizing the window results in a corresponding  increase or decrease in the zoom factor.
If you need to compare two different spectra, you can create a link from one window to another. The term “link” simply means that no duplication of data is performed but that the same window is pointing to two spectra. You won’t see a link, you will just see two spectra. One of them is the spectrum native to the window, the other is a temporary guest. There are two ways in which a guest spectrum can be represented, and these are inter-convertible. When a guest is an overlay, only the spectrum is reproduced, while the ancillary elements (scale, integrals…) are those of the host window. Alternatively, you can have the entire contents of an external window reproduced exactly at the same size. This case is called a “replica”. Both overlays and replicas are created and manipulated by the Overlay Manager (found under the Format menu). A shortcut to create a replica on the Mac is to drag the proxy icon from the title bar of one window into the content region of another. However, it is sometimes preferable to compare the two spectra while they are in their own windows. You can tile them and synchronize either the frequency scales or the marks (which then become “smart marks”).  The commands involved are grouped together under the Windows menu.    
• Pages, insets, fragments and formats
A document contains a unique spectrum and a unique set of processing parameters but can contain many sets of visualization parameters. These are called pages and work like pages (in the sense that they are printed on different pages and you can navigate through them with the keys “Page Up” and “Page Down”) but don’t hold any true data. They are only style definitions that are applied to a unique spectrum. For example, you may choose to visualize the full spectrum with only the scale on the first page, while visualizing the same spectrum with integrals and peak-picking labels added, on the second page. If you modify the phase on the first page, the second page will be affected too, as a single spectrum is being shared by both pages. There is no duplication. If you really want to duplicate a spectrum, duplicate the associated .inmr files.
A page contains a main plot and optional insets. You can, however, swap their mutual roles, so that each page can contain one or more subplots, each subplot having its own ancillary items (frequency scale, integrals, labels, etc.). Each subplot, in turn, can be dived into fragments with the cutter tool. For example, you can decide to show the spectrum from 1 to 8 ppm while hiding the region from 4 to 6.5 ppm. The advantage is that the regions of interest are shown with more detail, on a larger scale. Do not be misled by the name “cutter”- the intermediate region is simply hidden, not deleted. There is no substantial difference between the zoom tool and the cutter tool: they never delete anything, only hide them. To create an inset, you should use the “monitor” tool together with the command “View > Fix Inset”. To summarize, each document can contain one or more pages, each page can contain one or more subplots and each subplot can contain one or more fragments. All these elements point to the same identical spectrum and take practically no space either in RAM or on disc.
Once you have a style defined, you can save time by recycling it. The command “Edit > Copy > Display Parameters” moves the style into the clipboard, from where you can paste it on to other documents. You can also save a style permanently with the command “Format > Save Current Format..”. The submenu “Format > Custom Format” will contain your personal formats. The selected format will be applied to the current document.
• Processing
The processing flow is predetermined. For each dimension, the sequence: zero-filling (or linear prediction filling), weighting, Fourier Transform and phase correction is followed. Before you start the processing flow, you can digitally remove up to 4 peaks, for example, a solvent peak. After the processing flow has been carried out, you can apply many frequency-domain algorithms, such as baseline correction, symmetrization, noise reduction, binning, reference deconvolution, etc. iNMR only stores the processing parameters, not the processed data. Every time a file is opened, the processing is redone but this is extremely fast; however, the occasional very large 2D/3D spectrum may take several seconds to process. If you don’t like waiting, you can save the processed spectrum as a separate folder, with the command “Export”. If, instead, you want to change any processing parameter and reprocess the FID, use the command “Reload”. Both are found under the File menu. Remember: “Reload” is the most important command of iNMR.
1-D weighting is better performed with the “Visual Weighting” module which becomes enabled after FT and allows you to monitor in real time the effect of weighting functions on the spectrum or on the FID. Other modules, like baseline correction, reference deconvolution, automatic 1-D integration, etc. also follow the same paradigm of real time monitoring.
The FT dialog is the main centre for processing. It contains many options that are explained at length in the manual. If you are satisfied with the default parameters, however, you can just press the FT icon (“the gears”), bypassing the dialog. In the case of Bruker and Varian spectra, iNMR usually finds satisfying parameters automatically. If you prefer using TopSpin for processing and visualizing with iNMR, switch on the general option “Import Processed Data When Possible”. Another fairly advanced way to bypass the FT dialog is by writing a processing script and storing it in the Scripts menu. This is only recommended for experts - difficult and time consuming.  
• Undoing
Web browsers are the most used programs today. How many times have you used the command “Undo” in a web browser? How many more times have you used the command “Go Back” instead? This demonstrates that you can’t rely exclusively on the “Undo” button in order to “go back”. Word processors are able to implement the undo mechanism to perfection. Are you sure? Suppose you have typed 99 words correctly and the 100th word with a typo. What happens if you select the command “undo”? All 100 words are deleted! Is this what you wanted to achieve? Obviously not; the right thing to do would have been to delete the wrong word and retype it.
The same thing happens with iNMR. If you don’t like your processing, instead of undoing it, reload the FID and start over. In many other cases, however, you should use the “Undo” command. Just like in the examples of the web browser and the word processor, only experience can tell you the fastest way to remedy to an error.  
• Integrals
There are two dialogs to manage 1D and n-D integrals and they are not found under any menu. They appear when you double click on an existing integral with the integrator tool. There is a menu command, however, for automatic integration of 1D spectra that is well worth trying. Also worth considering is the command to improve the elegance of 1D integrals. It is described in the tutorial “Perfect-Looking Integrals”, found on the web site.
• Peak-picking and the J manager
The peak-picker tool allows for many usage styles. Once you have found the most comfortable style for you, your work will be fast and enjoyable; but how do you learn about all these styles? Either from the manual or from the visual guide. Here is the basic (although slowest) style for use with 1D spectra. Select the region over which to perform peak-picking. It will become gray. Then set the threshold with Alt-click. Only peaks taller than the threshold and smaller than the window will be picked. You can move the threshold by dragging it after you have created it. When ready, click on the icon with the flag and the number 1. If you repeat the process once again, iNMR first deletes the selected labels, then creates new ones. If, when repeating, the threshold is set too high, the labels are only deleted, not created. If you only want to delete the labels, this is a simple way of doing so. Another way is to use the command “Remove Frequencies”, under the “View” menu. On the Mac it appears when you press the “option” key. The command “Peak Frequencies” is used to both hide and show the labels. 
If you want to use the frequency labels to measure the coupling constants, iNMR can help you through the embedded “J Manager” (command: “View > J couplings”). The manager is multi-purpose: it extracts the J values from several different sources (peak-picking is just one of them), stores, and organizes the J values together with chemical shifts and also provides for different kinds of output (graphical, plain text and formatted RTF - according to the requirements of the leading journals).  For example, to perform peak-picking for all the components of a multiplet as described above, select the multiplet (click and drag). Open the Manager (Cmd-J) and click the icon “extract” (or press “e” on the keyboard). This is the basic usage. In reality, there’s much more than this, we have barely scraped the surface! To find out more, refer to the manual and to the stimulating articles you will find on the web site.
• Notes
You can freely annotate your documents. Pick the writer tool and double click anywhere to create a note. The tool is only required for creating, not for editing or dragging. If a note already exists, you can modify it with a double click or right-click, or you can simply select and delete it. Each note can have its own font, font size, colour and style. The position can be defined in either spectroscopic coordinates (ppm) or in paper coordinates. In the former case, the note is called a “Peak Label”, in the latter a “Document Note”. iNMR automatically creates subscripts and superscripts. For example, if you type: “13C spectrum in D2O”, it will appear as: “13C spectrum in D2O”. You can also choose whether to limit yourself to the old ASCII set of characters or to exploit the wider Unicode set. In iNMR jargon, the former category of note is called “Latin” or “Plain Text”, whilst the latter is called “Universal” and has different properties: subscripts and superscripts are not created, but you can wrap the text (applicable to long annotations). There are also keyboard shortcuts to create a note. The lowercase “l” creates a note containing the title of the document. The uppercase “L” creates a list of acquisition parameters.
What we have seen thus far is only a fraction of the possibilities. The concept of “note” also includes pictures, arrows, frames, brackets and chemical structures. They all have the “opening mechanisms” in common: the double click or the right-click. All of them can be resized and dragged. On the Mac you can even drag from window to window or from the Finder into iNMR.
• Metadata
A spectrum is of little use if you don’t know the sample it originates from and the conditions under which it was acquired. Information of this kind is called “metadata” and is extracted from the original files. With iNMR, you can also edit and enrich the metadata. The menu command is: “Edit > Metadata”. On a Mac, you have the option of examining the metadata before opening the spectrum. If you select an .inmr file icon and the Finder command “File > Get Info” (shortcut = Cmd-I), much of this information will be listed. Equally valuable is the reverse query. Suppose you want to search all the spectra on your computer which have a particular common quality. The term “quality” can mean a lot of different things: nucleus, spectrometer frequency, pulse sequence, date, chemical formula, a peak at a characteristic frequency, range of molecular weight, etc. The Mac version gives you a search module (Edit > Search) that does exactly that.
We have given you 3 compelling reasons for storing meaningful metadata within all your iNMR documents. Much of the work is performed automatically, in part by iNMR and in part by Spotlight (courtesy of Mac OS X). A minimal effort is still required of you. If you have not added a title to your spectrum on the spectrometer, consider doing it on the Mac. All the other fields of the Metadata dialog can be filled automatically. See the next paragraph for an example. The Mac version also contains a QuickLook plugin. To preview your spectra using the Finder, turn on the “generate Thumbnails” option found in the last panel of the iNMR preferences. This creates an image of your first page. You can also turn on the “generate Previews”, which will create a full PDF representation containing all the pages of your document”.  
	• Chemical structures
.mol files are a widely accepted way of describing molecules in 2 or 3 dimensions. Many applications recognize .mol files and iNMR is no exception. Many other alternative file formats exist and an open source project called “Open Babel” is able to to interconvert them. If you have Open Babel installed (and we strongly encourage you to do so), the Mac version of iNMR automatically acquires its translating powers. For example, the empowered iNMR can import a ChemDraw file (.cdx), either via the “File > Open” command or by a simple drag and drop action. (Unfortunately, you can’t drag a formula directly from ChemDraw, at least at the moment of writing. However, you can drag text, pictures and files into iNMR). When you import a chemical file into iNMR, the information (molecular formula, weight, SMILES string) is automatically extracted and indexed, thus creating the future possibility of searching your spectra by any of those properties.  All with a single simple gesture! And there is more. The formula is interpreted and reproduced by iNMR itself, yielding a higher quality than is possible with any imported picture. What’s more, you can resize and edit the formula from within iNMR.
If you are looking for a freeware alternative to ChemDraw, we suggest using the Marvin suite of programs (http://www.chemaxon.com/marvin). One of the limitations of MarvinSketch is that it does not generate vectorial pictures. You can get round this problem by moving a .mol file (created with Marvin) into iNMR (where it becomes a pdf picture) and from there into TextEdit or Pages.  
• Empty containers
If you want to create a picture, a report or even a poster combining two or more spectra, possibly with captions, diagrams, formulae, etc. you can create an empty container (with the command File > New Container on Windows or with the combination cmd-alt-N on the Mac) and put everything in there. The container is a document of the type .poster that puts to the best possible use the concepts of “replicas” and “document notes” previously described. While a replica can be moved and resized within any document, the task is easier when it is within a container, because the Overlay Manager is by-passed. You can also jump to the replica’s own window with a double click. Another advantage is that any potentially dangerous operations (for example, creating a peak label or an overlay, etc) are disabled when working with containers.
• Exporting
We have seen that the command “File > Export” can be used to store a processed spectrum, although it is seldom advisable to do so. The same command can do many other interesting things. You can export 1D spectra into the JCAMP-DX format which is recognized by many applications. 2D and 3D spectra can be exported into the Sparky format (.ucsf). Both types of spectra can be exported as ASCII tables (recognized by spreadsheets and databases). Many applications accept pictures. iNMR exports bitmaps as TIFF, PICT, BMP, JPEG, PNG and PDF, and vectorial graphics as PDF. Tables can be created with the commands “Edit > Copy > List of Peaks” or “Edit > Copy > Integrals”. In the latter case, you can create a table to compare the integrals over the same frequency regions, calculated for all your open spectra. It is much handier than manual integration because the integration limits need to be defined only in the first spectrum.
	• Batch processing
There are situations in which many spectra are acquired with the same acquisition parameters. Examples are: kinetic studies, titrations, metabolomic screenings, variable temperature experiments, etc. Normally, all the spectra are stored in the same folder. With iNMR, you don’t need to slavishly process all the spectra one by one. It is sufficient to manually process any one spectrum in the series, which will then act as a “model”. Once you have found the optimal processing parameters for this spectrum, iNMR can extend the processing to the whole folder. If you wish, selected stages of the processing (for example, phase correction) can be performed by an automatic algorithm, instead of copying the parameters from the model. Another example is the calibration of the scale. You can either copy the calibration from the model spectrum (the spectral window having been constant for the series of spectra) or get iNMR to find the TMS peak in each spectrum and reference against it. Eventually you can have each spectrum in its own window and/or as an overlay on the model document, or you can combine all the 1D spectra in a folder into a pseudo 2D matrix. Remember that Mac OS X becomes terribly sluggish when there are too many windows open (let’s say 50 or more, depending on the machine model). When the number is too high it is advisable to open the spectra as “windowless overlays”. 
• Console
The console is an optional window that floats over the iNMR documents, providing several important functions. These include a command line, scripting capabilities and customization through both a user-defined menu (the script menu) and a double row of user defined buttons (found at the bottom of the console itself). It also provides generalized batch processing, an insurance against bloating (unlimited commands can be added without complicating the standard iNMR menus) and an interpreter for the Lua language that can be used as a desktop calculator. There is also a three-fold outlet for tailoring, where new functions can be implemented through new commands, through factory-provided macros, or can be written directly by a user with programming skills.
The command to open the console is found under the “Tools” menu. The middle section is where you write your commands; messages appear at the bottom and the console log appears at the top. All the previous commands can be recalled with the up-arrow key, thus saving you a lot of typing effort. The help button shows the list of available commands. If the option: “for all documents” is checked, the commands are performed on all open documents. Ample documentation is provided on the web, partially on the iNMR web site and partially on the Lua web site. Individual users contribute their scripts to the iNMR forum. Other scripts can be found in the “library” section of the iNMR web site. Once you have populated your own Scripts menu, the scripts can be run at any time, even when the console is closed.
Scripts can also be stored within the individual documents, providing an alternative to the default processing flow. To disable the latter, check the option “Show FID when opening iNMR files” found in the Preferences dialog.
 • Line fitting
In the opinion of the program author himself, this is the most enjoyable part of iNMR. Its function is to calculate the frequency, area and height of 1D peaks through deconvolution. If the user has already calculated some integrals in the traditional way, the fitted areas will be expressed in equivalent units and can be directly compared. This module is a perfect combination of manual and mathematical methods (manual comes first; this is what iNMR is all about...) and may be considered “the ultimate NMR experience at its finest”. Sounds pretentious? Judge for yourself! The detailed step-by-step tutorials found on the web site are a great starting place- they assume you haven’t had any previous exposure to the manual. Furthermore, you can try out everything yourself using the files provided.  
• Second and third dimension
Most of the commands and tools operate in an identical way on spectra of any dimensionality. A few operations are specific to multi-dimensional spectroscopy. Transposition is performed automatically. The reason is that processing along rows is much faster than processing along columns. If you ask iNMR to process the vertical dimension, the first thing it will do is to transpose the axes. If you are not comfortable with the inverted axes, it’s enough to press the keys “Shift” and “T” (uppercase T). Another customary operation is the extraction of a single vector from a matrix, or a single plane from a 3D matrix. Variations are: extraction and sum of several vectors/planes, internal projections and skyline projections. They all involve the creation of marks on the selected rows (columns), followed by one of the commands in the “File” menu (Extract, Collapse or Skyline). When you have finished working on the extract, the command “File > Close” brings you back to the main spectrum and also copies the processing parameters from the extract to the main spectrum. For example, if you have corrected the phase of the extract, the same phase correction will be applied to the whole matrix. Expert users actually prefer performing the phase correction directly on the 2D matrix, because they can monitor all the peaks simultaneously. Even if you are not an expert, you should try and learn this. The rewards are well worth the effort. 
There are many drawing modes available. The fast plot (bitmap) is ideal when you are examining a single 2D spectrum on the monitor. For printing and for comparing different spectra, it is better to switch to the contour plot. The stacked plot shows the rows as 1D spectra. By dragging the right margin of the plotting area you can create a skewed stack. In an arrayed plot, spectra are shown side by side. In the chessboard plot, the spectra are placed in a grid (or matrix-like) layout. 
Because transposition is so ubiquitous, a large amount of RAM is needed. This can be a problem for large 2D spectra if you are using the option “hyper-phase”, and for all 3D spectra. The option hyper-phase allows repetition of the phase corrections along all axes at any time, and doubles the RAM requirements. Without the option, you need to alternate FT and phase correction. After the final FT, phase correction can be performed along f1 only. While zero-filling is inarguably useful, it is a nuisance during interactive processing. Our friendly advice is to process the first time round without zero-filling but with the hyper-phase option on. After all the processing parameters have been optimized, reload the spectrum and process it again with zero-filling and without “hyper-phase” (which is not required at this stage). Following this recipe will save you a lot of time and trouble. In the case of 3D spectra, you should also consider quitting any other applications and installing more RAM. After processing is completed (including baseline correction), export a submatrix for subsequent analysis. A real submatrix can take as little as one tenth of the RAM required by the whole complex matrix.
	• Simplified work-flow in 2D spectroscopy
There is no need to devote an entire chapter to 2D processing, simply because iNMR makes no distinction between 1D, 2D and 3 D processing. The workflow can be just the same. The main command “Fourier Transform” is explained at: http://www.inmr.net/Help3/ref/fourier.html, but for many users it will not be necessary to study the manual at all. It is enough to press the “gears” icon TWICE (http://www.inmr.net/tour/page_04.html). You have to press it twice because a 2-dimensional spectrum requires two Fourier Transforms. When you reach the frequency domain, the gears icon becomes dimmed and the other icons are enabled. Can you see the spectrum? If you can’t see the white background, reduce the amplification (minus key). If, instead, everything is white, press the plus key. Initially, the phase is not corrected. iNMR features both automatic and manual 2-D phase correction. The explanation on the manual is longer than necessary (http://www.inmr.net/Help3/pgs/phase.html). In most cases, it will be sufficient to open the Phase Correction module and move the sliders until all the peaks are in absorption mode. If you can do it in 1D, you can do it in 2D too. When finished, proceed with the baseline correction.
PROBLEMS WHICH CAN ARISE: The options in the FT dialogs are initially set by the program. If they are incorrect, you will either see two or four times more signals than expected, or the correct number of signals displayed in a bizarre order. If this happens, it is necessary to reload the data (command: “File > Reload”) and then go into the FT dialogs and change the options. This is one instance where it would be really useful to read the corresponding pages of the manual cited above. If you still can’t find the right settings by yourself, you can call the customer support. Occasionally, you may find the situation where the order of the signals is correct but the ppm values are systematically wrong. In this case, all you have to do is to calibrate the frequency scale.
• Spin systems
In the old days of CW-NMR, before the advent of super-conducting magnets, a fully resolved spectrum was the exception rather than the rule. Even in the case of resolved multiplets, care was required when measuring chemical shifts and coupling constants, because the effects of strong coupling had to be taken into account. Nowadays, it is still possible to find cases that require a rigorous quantum-mechanical treatment and iNMR provides the algorithms for the task. In addition, a highly sophisticated interface shields you from direct contact with the math formulas, thus ensuring your work is enjoyable, trouble-free and productive. As was the case those days, iNMR creates a synthetic spectrum from a user-supplied set of chemical shifts and coupling constants (scalar and dipolar). By comparing the theoretical spectrum with the experimental spectrum (and fitting the theoretical spectrum to the experimental one), the parameters are validated and refined. Although no previous experience in quantum chemistry is required, you won’t be able to understand this part of iNMR if you don’t know the basic principles of NMR. There is also no excuse for not reading the few pages of the manual dedicated to this subject! The interface consists of two additional windows that are attached to a standard iNMR window. A sheet contains the table where you define the relations between the spins and between the parameters. This table appears when you create a new simulation (command “New Spectrum”) or whenever you need it (“Define Systems”). An interactive list of parameters appears on a sidebar. To compare the simulation with the experimental counterpart, you use the Overlay manager already mentioned. Chemical shifts can be adjusted by simply clicking and dragging. Couplings, magnetic field and other parameters can be changed with two small arrows (it’s similar to setting a clock). The challenging part is the initial creation of the table(s), because it requires planning. You must decide the number of different systems and number of independent parameters to declare. It is never necessary to simulate the whole spectrum, also because of the computer limitations. Every additional nucleus slows down the program by an order of magnitude. Working with 8 nuclei is already painful, and working with more than 10 almost impossible. You can, however, introduce approximations.
While the interface is so simple that most users prefer manual fitting, iNMR also includes two alternative approaches for solving a spectrum mathematically. You can either minimize the difference between the theoretical and experimental frequencies, or the difference between all the experimental points and the simulated plot (the so called “total line-shape fitting”). You have 3 different weapons incorporated into the same interface.
• Dynamic NMR
The simulation of spectra subject to chemical exchange, in the equilibrium condition, is more demanding than a static simulation. The Hilbert space, where isolated spin systems are simulated, is not sufficient and the problem must be defined in the larger Liouville space. You are again shielded from these complexities- all you have to do is to switch on/off the menu option “Simulate > Dynamic”. In detail, first you define two or more spin systems as in the previous paragraph. All the systems must contain the same number of nuclei. The nucleus marked “A” in the first system can exchange only with the “A” nucleus of another system and so on. When you switch on the dynamic option, iNMR creates new parameters, corresponding to the kinetic constants. If there are only two systems, a single constant is created, if there are three systems three constants are created, if there are four systems six constants are created etc. The constants are all set to zero, initially. You can and should define equalities among them, according to the principle that only the minimum number of independent parameters must be declared.
To become really productive in this field, experience and observation are necessary. The manual and the web site provide enough information presented in such a concise way that a single day of diligent study is all that’s required to almost make you into an expert.  
• Conclusion
The more well-known a program is (just think of MS Office or Adobe Photoshop) the more difficult it becomes to find anybody who really knows it all. Similarly, the more you get to know iNMR, the more difficult it will be to remember all its functions, and this is normal. The purpose of this overview is not to convince you to learn the manual by heart nor to show you that iNMR contains everything you will ever need. At its inception, iNMR contained just the scaffolding, but grew from there. And the story continues. You may be the next person to ask for additional modifications. Another possibility, somewhat neglected thus far, is the creation of a community of iNMR users around the world, linked together by the iNMR forum. If you feel you are able to explain the features and uses of iNMR better than this overview does, or can translate parts of it into your own language, please do so and we will be grateful to you.  By doing so, you will be helping your colleagues around the globe.
