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1 Introduction 
 

Thank you for purchasing the NMReady-60!  This 60 MHz NMR spectrometer is a 

fully featured, pulsed Fourier transform (FT) NMR spectrometer.  The NMReady 

system is comprised of a temperature controlled permanent magnet, an electronic 

shimming system, a fully digital radio-frequency transmitter/receiver subsystem, 

digital data acquisition and signal processing, a suite of pre-programmed pulse 

sequences, a touch screen interface and ports for USB, Ethernet and VGA 

connections.  In order to minimize the spectrometer footprint and maximize its 

portability, the system is wholly contained within a compact, all-in-one enclosure.   

1.1 Benchtop NMR Spectrometers  
 

The principle difference between the NMReady benchtop spectrometer and the higher 

field superconducting magnets is that instead of relying on a magnetic field 

generated through super-cooled electrical wires, the NMReady uses carefully 

engineered permanent magnets.  Although this method affords a weaker magnetic 

field, the resultant medium field spectrometer is more robust and requires 

substantially less maintenance than the higher field super-conductor equivalents 

(e.g., weekly cryogen fills are unnecessary).   

1.2 Operation  
 

In some manners, use of the NMReady is similar to that of the cryomagnets.  For 

example, samples are prepared in standard 5 mm NMR tubes to a total sample 

volume of 0.7 mL in deuterated solvent (section 4.1).  Operation of the NMReady, 

however, is more intuitive than the interfaces of high-field magnets.  The NMReady 

is powered by a highly automated interface that reduces the complexity of system 

operation (discussed in detail in section 3), making NMR spectroscopy a truly 

OneTouch NMRTM experience instead of requiring the operator to be familiar with a 

series of two-letter mnemonics.  This interface provides the option for manipulation of 

basic parameters prior to data collection in additional to during the spectral work-up 

(section 5).  These simple manipulations will be easily recognized by experienced 

users and easy for new users to learn and adopt.   

1.3 Using this manual 
 

This document is intended to be used as a resource to facilitate the incorporation of 

the NMReady into routine laboratory use.  This manual contains: (i) instructions for 

initializing the NMReady (section 2); (ii) specific details of the operational features of 

the NMReady interface (section 3, 5, 6, 7); (iii) guidance for easy data acquisition 

(section 4); (iv) troubleshooting tips (section 9); and (v) answer to some frequently 

asked questions (section 10). 

 

Within the discussion of operational features, this manual will frequently refer to the 

use of buttons.  In an attempt to simplify the discussion, buttons will be referred to 

by name and highlighted by quotations and different font (e.g., „Go‟, „Status‟).   
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2 Getting Started 

2.1  What’s in the Box? 
 

Each NMReady system shipment includes the NMReady spectrometer, a power cable, 

a set of solvent reference samples (specific to each system and the solvents that were 

requested upon purchase), a sample warmer (see section 2.2.4), a broken sample 

removal tools (see section 9.1) and a quick-start guide to aid initial installation of the 

spectrometer.  In addition, a one-year, single site Mestrelab license of MNova NMR is 

included in every purchase, to facilitate advanced NMR spectra processing and 

manipulation.   
 

2.2  Installing the System 

2.2.1 De-crating the NMReady 
 

NMR spectrometers are very fragile.  In order to have a magnetic field homogenous 

enough for NMR applications, it requires the use of very precise mechanical and 

electronic measures.  To ensure that these systems are not damaged upon shipment, 

the NMReady is transported in a wooden crate and labeled as „fragile‟.  This helps to 

ensure that the unit is handled with care and that the instrument remains at the 

correct orientation.  

 

Inside the wooden crate is a black, hard plastic case that will be useful for storing or 

relocating the instrument.  It is recommended that two strong individuals lift this 

black case out of the wooden crate.  Although it has wheels, this case should NOT be 

rolled while the instrument is inside.  Instead, it should be carried to the desired 

location before the case is opened and the NMReady removed. 

 

2.2.2 Siting the NMReady 
 

To facilitate optimum performance of your new benchtop spectrometer, we have 

highlighted the following topics for your consideration:   

2.2.2.1 Choosing a location in your lab 
 

There are two environmental factors that can affect the performance the NMReady: 

1) temperature gradients; and 2) magnetic field interference.  To minimize these 

effects, the spectrometer should be located away from drafty areas (e.g., directly 

under air conditioning vents, open doors) and moving metal (e.g., elevators, machine 

rooms).  We recommend a distance of 1-2 m from large metal sources to ensure that 

there are no distortions in the magnetic field.   
 

2.2.2.2 Choosing a bench-top surface 
 

Even though other surfaces can be suitable, it is recommended that the NMReady 

rest on a wooden or cement benchtop.  Although the electronic shimming system can 

readily accommodate stationary metal, moving metal does pose a problem for 

homogeneity.  Subsequently, it is strongly suggested, that tables do not have movable 
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drawers and/or overhead shelves.  If this cannot be avoided, it is advised that the 

drawers not be used during data acquisition or shimming. 
 

2.2.2.3 Laboratory temperature specification 
 

It is recommended that the NMReady be located in a controlled laboratory 

environment.  More specifically, we suggest a temperature range of 18-26 °C (64-78 

°F) with a maximum hourly temperature variation of +/- 1 °C (2 °F).  The relative 

humidity should be within 20-70 %. 
 

2.2.2.4 Supplying power to the spectrometer 
 

The NMReady can be plugged directly into a standard power outlet.  However, for 

locations with frequent power fluctuations, it is advisable to get a uninterruptable 

power supply (UPS) to help maintain the longevity of the NMReady CPU.  If there is 

interference observed in the NMR data acquired at a specific location, plugging the 

spectrometer into a dedicated circuit (often identified by an orange-coloured power 

receptacle) may help.  
 

2.2.2.5  Supplying power to the spectrometer 
 

The NMReady is equipped with an Ethernet port (bottom, right-hand side of the 

spectrometer) and we highly recommend that it is sited in a location with Ethernet 

access.  This network connection enables: 1) remote access to the instrument (e.g., 
from a laptop); 2) data to be saved to a network folder (section 3.4.5.2); and 3) the 

ability to print directly to a network printer (section 3.4.5.3).   

 

Additionally, this network connection functions as the first line of defense for 

troubleshooting any problems that may arise with the NMReady.  By choosing to 

„Share your screen‟ with Nanalysis (see Section 3.5.2 for a detailed discussion), this also 

provides a means to: 1) diagnose problems; 2) fix any software related issues remotely 

to reduce the time the instrument is down; 3) perform software/firmware updates; 

and 4) perform proactive monitoring via the uploading of anonymous usage log files. 

 

 
 

The Internet features described above may require some changes to a facility‟s 

firewall.  It is important to note that all requested Internet connections are initiated 

from inside the facilities‟ firewall by the instrument and instrument users.  No 

connections are initiated from outside the firewall.  
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To aid the IT department in making the NMReady network accessible, please note 

that: 

1) The instrument obtains its IP address dynamically from the network using 

DHCP.  If a static IP address is required, please contact your account 

representative for instructions. 

2) The MAC Id of the instrument may be required for network security.  The 

MAC Id of the instrument can be provided by your sales representative. 

 

2.2.2.5 Proximity to other equipment in your lab 
 

Other pieces of laboratory equipment may be located near the spectrometer but one 

should be conscientious of the type and/or nature of the instrument.  Again, we 

recommend that large moving motors be located 1-2 meters away from the 

spectrometer to minimize interference with the magnetic field.   
 

2.2.3 Powering up the system for the first time 
 

Once the location of the NMReady has been designated, the first step is to plug the 

system directly into the main power.  If the machine is plugged in, the sound of the 

fan will be immediately evident.  To initiate the power-up sequence of the CPU, press 

the silver button on the right-hand side of the instrument and wait for the software 

to load.  

2.2.4 Temperature Stabilization 
 

The NMReady magnet operates at a set-point temperature (~30 °C).  Depending on 

the initial temperature of the system when it was powered up, it may take upwards 

of an hour for the system to reach temperature and stabilize internally.  The magnet 

temperature is monitored throughout this procedure, and displayed on the screen so 

its progress can be tracked. 

 

In an effort to ensure that the internal magnet temperature is not perturbed once it 

has stabilized, we have also included a sample warmer.  It is advised that samples 

are warmed for 1-2 minutes prior to introduction into the magnet to prevent 

temperature gradients effects. 

 

2.2.5 Initializing the system 
 

Once the temperature of the magnet is stable, the installation process can be 

initiated.   

1) From the user interface, select „Setup‟ (This is located at the bottom of three 

panels on the right-hand side of the main touchscreen and will be discussed 

further in section 3.4).   

2) From the options at the top of the screen, select the „Service‟ tab. 

3) Once this tab is highlighted, a series of four tabs will be evident.  Select the 

„Scripts‟ tab. 

4) From the buttons in this section, select „Site Installation‟ 
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This automatic protocol is lengthy, requiring a minimum of two hours (the precise 

duration depends on how many solvents the spectrometer was pre-programmed 

with).  System initialization consists of signal optimization, solvent configuration and 

extensive shimming procedures.  Once this script has reached completion, the 

spectrometer is ready for use. 

 

There is no need to remain in front of the spectrometer for the duration of the 

installation process.  However, the software will need some prompting after each 

solvent has been calibrated or the standard reference sample may need to be 

changed, so the process will require intermittent supervision.   
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3 The Nanalysis User Interface 

3.1 Main Screen 
 

The main screen of user interface of the NMReady has three controls for data 

acquisition: 

1) The  button is used to start an experiment.  

2) The  button is used to select the appropriate solvent before an 

experiment can be run.  Alternatively this menu will display a solvent name, if 

a solvent (e.g., ) was selected since the last time the instrument 

powered up.  

3) The experiment configuration panel can be expanded or collapsed by 

selecting the blue plus sign/minus sign toggle ( / ).  

 
There are also three panels that provide control over the system: 
 

1) The panel (see section 3.2) displays information about the system 

(e.g., internal temperatures, frequency drift, linewidth at half height).  It 

also provides easily accessible automatic shimming procedures.  

2) The  panel provides access to the data library that has been saved 

directly to the NMReady.  For more information please refer to section 3.3. 

3) Finally, the  panel provides access to more advanced control options 

(e.g., advanced experiments, shimming and system maintenance).  This 

will be discussed further in section 3.4. 

 

Two other important functions can also be accessed from the main screen: the help 

screen and standby shim.  The blue box with a white question mark ( ) in the 

bottom right hand corner is available in every screen (further detailed in section 3.5).  

Standby shim ( ) is only accessible from the top left-hand corner of the home 
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screen.  This functions as a powerful automatic means to perform constant system 

calibration and maintenance even when NMReady is not being used.   

 

3.1.1 Solvent Selector 
 

The first time the NMReady is power up, or after the system has been restarted, a 

solvent must be selected.  As the instrument is not correctly calibrated until a solvent 

is chosen, the „Go‟ button will be greyed out until this is completed.  

 
A solvent is selected and/or changed by way of a drop down menu that will become 

evident when selecting the solvent menu.  Each NMReady is pre-programmed with 

the solvents directly requested by an institution.  This solvent list can be augmented 

to include any deuterated solvent by adding a solvent from the system tab (section 

3.4.4) or simply calling your Nanalysis representative and requesting a solvent list 

update. 
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After solvent selection, the system will prompt a colour-coded (i.e., blue, yellow or 

pink) shim standard to be inserted into the magnet (see section 7.1 for more 

information).  These solvent references were included, in duplicate, in the case the 

NMReady was delivered in.  Once the correct reference standard is in the 

spectrometer, the appropriate configuration files are automatically loaded and the 

NMReady performs internal system tests (e.g., lock, receiver gain, auto-shim).  The 

progress of the solvent selection can be monitored over the course of the automated, 

approximately two minute long procedure.  A notification window will confirm that 

the solvent change was successful.   

 
If running a series of samples in the same solvent, the solvent does not need to be re-

selected between each sample.  The machine will remain sufficiently calibrated until 

the „Status‟ panel provides a warning to suggest that an updated shim is required (this 

is d in section 3.2) to ensure optimal performance.  

 

3.1.2 Experiment Configuration 
 

The experiment configuration panel is the primary access point for setting 

experimental parameters.  It is comprised of three stages that can be altered to 

reflect the skill level of the user: 
 

1) If only  is selected, the NMR operator only has the option of hitting .  

This can be beneficial for saving time and/or confusion with novice users.  

2) If the experiment configuration window is expanded, the number of scans 

can be easily changed on the panel. 

3) For more advanced users, the scan calculator ( ), which also became 

accessible when the experiment configuration window was expanded, can 

be used to change: spectral width, number of points, scan delay and the 

number of scans.  This will be discussed further in section 3.1.2.3. 

 

The experimental panel also displays the specifics of each experiment: duration, 

spectral width and time per scan.  If these basic parameters are not sufficient and the  
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 user requires more advanced parameter manipulation, these can be accessed 

through the „Setup‟ panel and the „System‟ tab (see section 3.4.5 for further 

information). 

 

3.1.2.1 Number of Scans 
 

When the experiment configuration window is expanded, the number of scans can be 

changed directly from this panel.  Increasing the number of scans improves the 

signal-to-noise ratio (SNR) of samples with low concentrations.  The number of 

transients an experiment will run for a given data acquisition can be manipulated by 

either: 1) the pre-set drop down menu (shown below); or 2) manually entering the 

number of scans on the keyboard ( ).  If more transients are selected than are 

required, the data acquisition can be cancelled at any time.  This halts data collection 

at the number of transients the experiment has already run.   

 

3.1.2.1.1 Drop Down Menu 
 

A drop down menu containing pre-set numbers (in multiples of fours, as is consistent 

with traditional phase cycling) will appear when the „number of scans‟ button is 

pressed.  To select the number of scans, simply select the desired number.   

 
 

3.1.2.1.2 Keypad 
 

If a specific number of scans is required and cannot be found on the drop down menu, 

any number of scans (to a maximum of 999 999 999) can be manually entered.  To 

configure the experiment with the desired number of transients, touch the keypad 

button adjacent to the „number of scans‟ drop down menu ( ), manually entered 

the desired number into the calculator that pops up, and then touch „Enter‟. 

3.1.2.2 The Scan Calculator  
 

The scan calculator enables further customization of three additional parameters 

that govern the quality of the data collected: spectral width, number of points and the 
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scan delay.  These vital parameters control the duration and quality of data 

measured.  As not all parameters are compatible (e.g., an insufficient number of 

points for a wide spectral width), the scan calculator provides information of the 

active scan time, the digital resolution, the time per scan, and the total time (see 

section 3.1.2.3.5 for more information).  If the chosen parameters provide inadequate 

digital resolution, for example, these values will be highlighted in orange.  

 

 
 

3.1.2.2.1 Spectral Width 
 

The spectral width (in ppm) is the range of frequencies over which NMR signals are 

detected.  In current versions of the software, the spectral width can be selected from 

a drop down menu.  This window is defaulted to start at -1 ppm and scan to a 

maximum of spectral width plus one (e.g., 12 ppm will display -1–13 ppm with a 

midpoint of 6).  This is sufficient for the majority of users.  However, it is possible to 

choose the center point of the spectral point and scan further upfield.  For 

information about this please contact your Nanalysis representative.  

 

 
 

3.1.2.2.2 Number of Points 
 

The „# points‟ controls the number of data points acquired by the spectrometer and are 

measured as binary multiples of 1024.  There needs to be enough points to define 

each peak by an absolute minimum of three points.  Increasing the number of points 

will increase the digital resolution (as each peak is defined by an increasing number 

of points) but will also increase the scan time.  For SW = 12 ppm, 2K is usually 
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satisfactory, but care should be taken to ensure that important structural 

information is not lost due to an insufficient number points.  

 

 
 

3.1.2.2.3 Scan Delay 
 

The scan delay is a user adjustable delay to allow for adequate relaxation between 

scans without „wasting‟ too much time.  The drop menu is preset to range from 1-20 

sec, but can be altered if required.  If precise integrations are not required, usually a 

1 second delay is sufficient. 

 

 
 

3.1.2.2.4 Number of Scans 
 

This button replicates the function offered on the experiment configuration panel.   
 

3.1.2.2.5 Experiment Summary 
 

The active scan time accounts for the time in which the spectrometer generates, 

acquires and detects the signal.  The length of this process is dependent upon the 

spectral width, the number of points and the zero filling factor. 

 

The digital resolution is the number of hertz per digital point.  The digital resolution 

is the spectral width (in Hz), divided by the total number of digital points, (i.e., the 

sum of number of acquisition and zero filling points).  Finer digital resolution enables 

greater definition of fine features.  If the parameters chosen do not allow sufficient 

digital resolution, this value will be highlighted in orange.  

 

The time per scan is the amount of time required for the NMReady to complete a 

single scan.  This includes the active scan time, processing overhead time and the 

delay time.  One scan is a single acquisition of an NMR spectrum. 
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The total duration, as described above, is the estimated time for data acquisition if 

ran to completion with the preset parameters.  

3.1.3 Standby Shimming  
 

The standby shimming button maintains optimal line shape over extended idle 

periods.  This operation is addressed in detail in section 7.3. 

 

3.2 Status Panel 
 

The „Status‟ panel is the first of three side panel buttons located on the right side of the 

main operating system window and is visible from most operating screens.  At a 

glance the system status provides information as to whether the spectrometer is 

operating normally ( ) or requires adjustments ( ).  

 

3.2.1 System reporting 
 

To learn about the status of the instrument or determine the nature of a warning 

that may appear, select from the right side panel.   

 

 
 

This screen is used to monitor system performance by monitoring main parameters, 

and to suggest any maintenance that may be required to fine-tune its performance.  

Please note that a warning does not necessarily mean that the instrument is not 

functioning normally.  It is standard to regularly tune/shim an NMR spectrometer 

due to fluctuations in room temperature and the electromagnetic environment (e.g., 
change in room temperature; a nearby device turns on/off).  At the present time, this 

screen offers: 1) a means by which various performance metrics can be tracked; and 

2) advice on operations required to ensure that the instrument continues to run 

optimally.   
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The following five sections highlight the types of warnings that may appear in the 

status window and the system parameters that are reported within the „Status‟ 

window.  

 

3.2.1.1 Temperature 
 

The NMReady tracks the temperatures of: 1) the radio frequency (rf) board; 2) the 

magnet; and 3) the ambient temperature within the enclosure.  Fluctuations are 

expected within the RF board and the enclosure, but the magnet temperature should 

remain constant.  Although the spectrometer, particularly the magnet, is well 

insulated, rapid or extreme temperature fluctuations will affect the resolution and 

overall performance of the instrument.  Inconsistencies in performance can often be 

correlated to temperature, so these values are logged and monitored to provide the 

user with an accurate view of the situation.   
 

 

3.2.1.2 Drift 
 

Drift can be a problem for spectrometers based on permanent magnets.  To 

counteract broadening effects that drift can induce in spectral lines, Nanalysis 

introduced special procedures to minimize this variable.  However, there is still some 

drift within the Larmor frequency. This does represent a measure of the performance 

of the frequency locking mechanism, so this variable is also monitored. 
 

 

3.2.1.3 Line Width 
 

The line width (in Hz) represents the width (at half height) of the NMR signal in the 

shim standard.  This resolution provides information about the type of J-coupling 

resolution that is possible for a sample.  If this value exceeds the recommended 

threshold that is required for suitable resolution, the value will turn orange and a 

warning will appear. 
 

 

3.2.1.4 Versions 
 

In case of service, this information contains specific software and firmware version 

numbers that can be monitored by Nanalysis.  
 

 

3.2.1.5 Communications 
 

The NMReady is network capable through an Ethernet connection.  As discussed in 

section 2.2.2.5, we highly recommend that this is connectivity is used.  The 

communications section reports the protocols that are used by the NMReady (e.g., 
VPN over Ethernet). 
 

 

3.2.2 Recommendations 
 

As aforementioned, when a warning appears on the „Status‟ button, the NMReady will 

provide a recommendation to improve the overall performance of the instrument.  

These are based on numerous measurements of system parameters and performance 

characteristics.  The most common warning is the suggestion of an updated auto-
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shim.  Remember that if this appears after three or four hours, it is important that 

the shims be touched up.  However, if it is the end of undergraduate laboratory 

experiment for example, and there is insufficient time to complete this task, it is not 

vital that this be addressed immediately.   

 

3.2.3 Auto-shimming 
 

Shimming is an electronic procedure used to modify a magnetic field to accommodate 

for any inconsistencies in the homogeneity.  To simplify the procedure, the NMReady 

is equipped with three pre-set shimming procedures: quick, medium, and full.  Each 

represents an increasingly comprehensive adjustment of the instrument‟s internal 

magnetic field.   
 

3.2.3.1 Quick 
 

It is recommended that a quick shim be completed every 2-4 hours.  This makes very 

basic adjustments to the first order, linear gradients of the magnetic field.  This type 

of auto-shim typically takes about 4 minutes. 
 

3.2.3.2 Medium 
 

This is pre-set shim profile meant to optimize the first and second order shim 

gradients.  It is recommended that a medium auto-shim be completed once every 8-10 

hours and typically requires about 10 minutes to reach completion.   
 

3.2.3.3 Full 
 

Finally, a full shim does a full electronic tune-up.  More specifically, all the shims 

gradients, down to the fourth order, are optimized.  This takes approximately 20 

minutes to complete.  A full auto-shim will be requested by the system status 

function; however as part of routine system maintenance it should be performed after 

extended periods of instrument inactivity unless the instrument was left in standby 

(see section 7.3).  

3.3 Results Panel  
 

The „Results‟ panel is accessible from the right-hand side of the main screen.  This 

button provides access to the library of spectral data that was saved directly on the 

NMReady.  Data within this library is either of the form .jdx (which can be opened 

and further processed on most NMR processing programs including the NMReady) or 

a .png (an image file that cannot be further processed).  Please note that, based on 

the file type, only the relevant buttons will be enabled (e.g., the „Export to USB‟ and „Eject 

USB‟ will remained greyed out until a USB key is connected to the system). 
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3.3.1 File listing 
 

The results section is comprised of an alphabetical listing (ascending or descending, 

depending on which direction the arrow on the right-hand side of the name bar is 

pointing) of the files currently stored on your NMReady.  Once a file is selected, some 

file properties will be displayed at the bottom of the screen.  These include: full 

filename, type of spectrum (1H/19F, T1, T2 etc.), when the file was acquired, the solvent 

selected and the Larmor frequency of the NMReady.  Touching the filename in the 

list also allows you to perform the operations described below. 
 

3.3.2 Load 
 

Once files saved in the .jdx format are highlighted, they can be re-loaded into the 

NMReady data processing screen by selecting „Load’.  Image files cannot be loaded 

back into the NMReady data processing software for further manipulation. 
 

3.3.3 Export 
 

Data files of either the .jdx or the .png format can be exported.  These files can then 

be accessed on an external computer, and the .jdx files can be further manipulated on 

third party software such as Mestrelab‟s Mnova.   
 

3.3.3.1 Network Export 
 

To setup a network upload folder please select the „Setup‟ Panel, select the „System‟ tab 

and input the relevant information (see section 3.4.5 for further instruction).   
 

3.3.3.2 USB Export 
 

To export a file to a USB drive, first insert the drive to render the „Export to USB‟ and 

„Eject USB‟ keys active.  Next, select the desired file and touch the „Export to USB‟ button.  

At this time each file must be exported individually.  Once all the desired data files 

have been exported, it is important the USB key be properly ejected by choosing the 

„Eject USB‟ button to ensure that the files are not corrupted in the data transfer.   
 

3.3.4 Rename 
 

File names can be corrected or renamed by selecting this button.  After selecting this 

button, a touch keyboard will pop-up to allow the new name to be entered. 
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3.3.5 Delete 
 

The NMReady is powered by a fully-functioning Linux Ubuntu system; this means 

that the spectrometer can store a great deal of data before it has reached its storage 

capacity.  However, it is advisable to occasionally maintain this library to ensure the 

instrument working well.  To delete any file type, touch the file name and then this 

button.  Once a file is deleted it cannot be recovered. 

 

3.4 Setup Panel  
 

The „Setup‟ panel is the third control panel on the right-hand side of the main screen.  

This panel contains access to powerful functions that control the workings of the 

NMReady and is not limited to parameters that affect data collection.  Therefore, it is 

recommended that this screen should be operated by only selected site administrators 

so changes can be regulated.  If there is concern about certain users‟ access to this 

panel, it can be restricted with a PIN to only allow trained local administrators 

access to this screen (section 3.4.1).   

 

3.4.1 Service Tab 
 

The „Service‟ tab contains very powerful operations that govern the configuration of the 

NMReady and is primarily intended for use by Nanalysis service personnel.  It can be 

restricted by PIN access separately from the „Setup‟ panel to prevent unauthorized 

users from accessing this screen.   

 

 
 

There are four different screens that can be accessed here: 

1) „General‟ – provides access to the configuration files that govern how 

experiments are run.  Its primary purpose is to aid customer service.  

2) „Scripts‟ – affords: (i) diagnostic information on the NMReady; (ii) options for 

advanced shimming protocols; and (iii) the initial installation procedure 

discussed in section 2.2.5.  

3) „Update‟ – simplifies the software and firmware updates.  Nanalysis will 

provide instruction on how and when to perform maintenance through this 

tab (it is shown above).  
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4) „Set-up‟ – allows a local administrator to set-up and/or change the PIN that 

limit access of the „Setup‟ and/or „Service‟ options to authorized users.  

 
 

3.4.2 Auto-shim Tab 
 

If the predefined shimming routines found within the „Status‟ panel are not flexible 

enough, or do not afford the desired results, advanced users can perform specified 

tune-ups to specific shim gradients.  The custom auto-shim is performed by: 1) 

choosing the gradient to be tuned (e.g., z0, x, y, z); and 2) pressing start.  All gradients 

selected will appear in the „shims currently selected‟ box, along with the approximate 

time the shim set will take so the selection can be reviewed before selecting the „Start’ 

button. 

 

 
 

 

3.4.3 Manual Shim Tab 
 

This screen allows manual manipulation of the electronic gradients for each shim 

profile.  Please note that manual shimming can be a complex procedure for those not 

familiar with routinely adjusting the field gradients and is not recommended for 

novice users.  Subsequently, the window loads with a warning to inform users that 

any changes made in this screen can be detrimental to the performance of the 

NMReady. 
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Manual shim adjustments can be made on the instrument by selecting: 1) the 

appropriate shim set; and then 2) a shim from that set.  The active gradient can be 

altered in electronic field adjustments of 1, 10, or 100.  The effect that increasing or 

decreasing the shim can be viewed actively on the inset spectrum image and 

resultant 1, 5 and 50% line widths.  Please remember that it is advisable that after 

any adjustment of higher order shims is completed, a simple touch-up of the linear (x, 

y and z) shims be performed.  If attempting a manual shim and are unable to produce 

an acceptable line shape, the system can be reverted to the most recently saved shims 

by selecting „Reload‟.  
 

 
 

It is recommended that the solvent specific reference sample be used for manual 

shimming.  However, expert operates confident on their manual shimming prowess, 

can shim directly on their sample..  
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3.4.4 Shim History Tab 
 

This screen displays a chronological list of the most recent medium and full shims 

that were applied to the magnetic field of the NMReady.  Both auto and manual 

shims are included in the list.  To re-apply an old shim set, select the desired entry in 

the list and touch the ‘Load Shims‟ button.  It is rare that access to the shim history is 

required.  However, in case of: 1) a bad manual shim; 2) difficulty shimming the 

instrument; or 3) leaving the instrument in standby (section 7.3) with the wrong 

reference sample, this is helpful to reset the system to known working values.  

 

 

 

3.4.5 System Tab 
 

The system tab contains a number of settings that control the operation of the 

instrument for all users: these include: 1) „General‟; 2) „Networking‟; 3) „Date/Time‟; 4) 

„Solvent‟; and 5) „Printers‟.  We recommend that only advanced users or local 

administrators make adjustments to the default parameters on this page.  

 

 

3.4.5.1 General 
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The „General‟ tab provides access to the default parameters that load upon solvent 

selection for the NMReady.  By altering these parameters and hitting „save‟ the pre-

loaded parameters can be changed for each individual solvent. 
  

3.4.5.1.1 Number of Points 
 

As discussed in section 3.1.2.1, changing the number of points affects the digital 

resolution of the data obtained.  If the default parameters the NMReady came pre-

programmed with are inadequate, they can be changed within this tab.   
 

3.4.5.1.2 Zero Filling 
 

Zero filling the data prior to processing increases the digital resolution of the 

spectrum.  The integer value of the zero filling constant represents the number of 

multiples of the number of points (e.g., if number of points is 1024 then setting zero 

filing to 1 will process 2048 points, setting it to 3 will process 4096 points).  If this 

value is changed and the result saved within this tab, it will apply to all solvents 

programmed on the NMReady. 
 

3.4.5.1.3 Pulse Width 
 

The pulse width is the time (in microseconds), that RF power is applied to the sample 

in each scan.  The 90-degree pulse width is determined in the nutation experiment 

(see section 3.4.6.3) and written to system memory.  An operator can change the 

pulse width by setting the value (up to a maximum value of 4x90 degree pulse width).  

To convert the pulse width to a pulse angle: divide chosen pulse width by the 90° and 

multiply by 90). 
 

3.4.5.1.4 Receiver Gain 
 

The receiver gain controls the attenuation of the receiver circuit.  The initial receiver 

gain is set in this panel but the NMReady is configured to automatically adjust the 

auto-gain for each data acquisition.   
 

3.4.5.1.5 Apodization 
 

Apodization results in a spectral smoothing and overall line broadening.  It is 

achieved by applying a mathematical function to raw FID data.  The function can 

take many forms, the most common of which is exponential.  The apodization factor 

(in Hz), can be positive, which gives an overall smoothing of the spectrum (at the 

expense of broadening the peaks) or, negative that affords a narrowing of the peaks 

(but also increases the noise).   

 

Typical line broadening settings are 0-1 Hz.  This can also be changed post data 

collection (see section 5.4.1 for more detail).  
 

3.4.5.1.6 Digital Filter Factor 
 

The digital filter factor is another form of apodization that can be used to increase 

resolution by narrowing the peaks.  In doing so, this also adds more noise to the 

baseline and lowers the intensity of the signals of interest.  The value of this constant 

usually ranges from 0-1, with typical values between 0.95-1.00. 
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3.4.5.1.7 Sleep Timer 
 

The „Sleep timer‟ sets the length of time the CPU will remain lit after the touchscreen 

becomes idle.  The system does not require that the sleep timer be used, but it is a 

power conservation method.  At any time the screen has gone to sleep, touching the 

screen will turn the system back on.  
 

3.4.5.1.8 Filename Base 
 

This field specifies the base filename that is automatically loaded in the data 

processing window when attempting to save spectral data (as either a .jdx or a .png).  

If no base name is desired, this can be left blank, and file names will start with the 

date the data was obtained.  
 

3.4.5.1.9 Reporting 
 

For operator convenience, the „General‟ tab also reports the digital resolution, total 

number of points, active scan time and the acquire time that result from the 

parameter adjustments made on this page. 
 

3.4.5.2 Network 
 

As discussed in section 2.2.2, connecting NMReady to a network enables: 1) access to 

a network folder; 2) access to a network printer; 3) software updates; and 4) customer 

service and support.  The steps for connecting NMReady to a network are as follows: 

1) Create a shared folder on your local network for storing NMR spectra. Grant 

user access to the shared folder as required. 

2) Create a specific account on your local network for use by the instrument. 

Ensure the account only has access to the spectra folder. 

3) Fill in the shared folder location and network credentials on this sub-tab 

(„Network share‟ is for the absolute path of the shared network drive.  „Username‟ is 

for the account used by the NMReady and the „Password‟ provides the access to 

the network folder.) 

4) Try out the connection with the Test button 

Please contact your network administrator for assistance with establishing a network 

connection for you NMReady. 
 

3.4.5.3 Date / Time 
 

This tab enables the date and time of the NMReady be changed depending on the 

time zone your institution is in.  

3.4.5.4 Solvents 
 

If a user requires augmentation of the solvent list, this tab provides access to the 

solvents that the NMReady currently supports.  One can scroll through the 

comprehensive list on the left hand side, select the desired solvent and choose “Add 

Solvent”.  To ensure that this correctly adds to the solvent drop down menu (section 

3.1.1) the NMR must be restarted.  To restart, click on the silver button on the right-

hand side of the NMReady, chose „Restart‟ and wait for the CPU to reboot itself.   
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3.4.5.5 Printers  
 

The printer can be set up by pressing „„Add Printer‟, choosing the desired network 

printer and selecting „Add‟.  Again, to ensure the printer is properly configured, the 

NMReady must be restarted after printer installation.  To restart, click on the silver 

button on the right-hand side of the NMReady, chose „Restart‟ and wait for the CPU to 

reboot itself.   
 

3.4.6 Experiments Tab 
 

The NMReady is configured to acquire one dimension NMR data.  However, it can 

also perform nutation experiments (to establish the 90-degree pulse width); and 

acquire relaxation data (i.e., T1 and T2 experiments).  These pre-programmed 

experiments aid routine analysis of fundamental NMR parameters. 

3.4.6.1 Longitudinal Relaxation, T1 
 

The spin-lattice relaxation time (T1), alternatively called the longitudinal relaxation 

time, refers to the time required for a sample to return to thermal equilibrium along 

the magnetization vector after it has been perturbed with an rf pulse.  In other 

words, it is the time required to reestablish full magnetization of the sample.  

Accurate knowledge of the T1 time can assist the experimenter in setting the optimal 

pulse angle for rapid recycling and/or the recycle delay between pulses especially in 

cases where accurate integrations are required.  The NMReady T1 experiment uses 

an inversion recovery pulse sequence, which is a 180 degree pulse, followed by a Tau 

delay, then a 90 degree pulse.    

 

 
 

The 90 degree pulse time is displayed as ‟90 Pulse‟, which can be changed in the 

Nutation experiment window.  The „Tau Stop‟ time should be much longer than the 

expected T1 for the sample.  The number of points should be chosen to allow 

sufficient points with acceptable granularity but the distribution can be specified (i.e., 
linear logarithmic).  The spectral parameters (i.e., spectral width, number of points, 

number of scans and delay) can be changed by selecting „Parameters‟.  Note that it is 

important the delay between scans should be at least 5 or 6 times greater than the 

expected T1 value to allow accurate data to be obtained.   
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The NMReady uses a simplified T1 profile measurement that is measures the T1 for 

the signal of largest intensity, so if this does not meet your need the spectral window 

should be chosen to center on the desired peak and exclude any larger peaks.  
 

3.4.6.2 Transverse Relaxation, T2 
 

The spin-spin relaxation time (T2), also referred to as the transverse relaxation time, 

refers to the time required for a sample to establish thermal equilibrium in the 

transverse plane after it has been perturbed by an rf pulse.  The T2 can assist the 

experimenter in parameter selection, particularly as it is related to the line width 

and number of points required for optimal data.  The NMReady T2 experiment uses a 

spin-echo pulse sequence, which is a 90 degree pulse, followed by a Tau delay, then a 

180 degree pulse.    

 

 

 
 

To execute a T2 experiment, select a „Tau stop‟ time that is longer than expect for the 

T2 value and a short „Tau Start‟ time to establish an accurate base.  The 90 degree pulse 

time is displayed as ‟90 Pulse‟, which can be changed in the Nutation experiment 

window.  The number of points can be specified but the data will be collected with a 

linear distribution.  Spectral parameters should be specified in the scan calculator 

accessible on the main page.  This T2 profile measurement, like the T1 equivalent, 

uses a simplified T2 profile measurement and is therefore only effective for the most 

intense resonance within a spectral window, so the window should be set accordingly.  

The cursor will display the calculated T2 time and that time can be entered in the T2 

Time box by using the number pad adjacent to the T2 Time box. 
 

3.4.6.3 Nutation 
 

The nutation macro takes a series of spectra, defined by a selected number of points, 

and plots them to determine the optimal 90-degree pulse width (in microseconds).  To 

run an accurate nutation experiment the parameters should be chosen that the „End 

Width‟ is at least twice the expected 90-degree pulse width (as the 180-degree null is 

used as the point of reference) and a „Start Width‟ short enough to allow for an accurate 

base.  The „Number of Points‟ should span the time space between the start and end 

widths without introducing granularity into the analysis curve.  It is advisable to 

repeat the process to ensure accuracy and to vary the End Width to ensure complete 

coverage of the range of pulse widths.  



NMReady User’s Manual 

24 
Copyright 2014 Nanalysis Corp. 

 

 
 

The average 90-degree pulse on the NMReady varies, due to a variety of conditions, 

between 20 and 30 microseconds.  Once you are satisfied with the nutation null point, 

simply divide the displayed value by 2 and enter the 90-Pulse by selecting the 

number pad adjacent to the display box. 

 

3.5 Help  
 

The Help Panel is always present in the bottom right-hand corner of the user 

interface.  It can be used to offer assistance for proper operation of the NMReady, as 

well as for identifying and rectifying issues that may arise during routine use.  Once 

selected, the operator will note that there are two tabs: the Users‟ Guide and the 

Customer Service Agent.  
 

3.5.1 User’s Guide 

3.5.1.1 Contents 
 

This inline user's guide is in every window and is content specific.  In other words, 

the information contained on the user guide depends upon the screen the operator is 

viewing and the specific parameters/options that are active.  
 

3.5.1.2 FAQs 
 

This list contains a compilation of typical questions asked by most new users. 

 

3.5.2 Customer Service Agent 
 

If the instrument is network-connected (section 3.4.5.2), as is highly recommended, a 

customer service agent can be requested.  By selecting this button, the operator is 

giving access and control of the spectrometer directly to Nanalysis.  This is useful for 
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a speedy resolution of any typical software related issues, and if necessary, can 

service as a basic training tool.   

 

To effectively use this screen: 
 

1) Contact Nanalysis (via phone (1.800.NMR.HELP) or email) and request 

customer service 

2) As instructed by Nanalysis, press „Share my screen‟.  This will provide 

Nanalysis with access to the NMReady.  This icon ( ) will be 

present in the top right-hand corner of the screen.  

3) When you want to end the help session, press „Stop sharing’( ). 

 

For those concerned about privacy, please note that Nanalysis cannot access your 

spectrometer unless the „Share my screen‟ button is activated.  The duration Nanalysis 

is connected to the spectrometer „Stop sharing‟ will remain in the top right-hand corner.  

To terminate the connection at any time, simply press „Stop sharing‟. 
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4 Running a Spectrum 
 

4.1 Sample Preparation 
 

Given the inherently lower sensitivity of a 60 MHz spectrometer versus a higher field 

instrument, it is recommended that samples be prepared at higher concentrations 

than NMR users may be accustomed to.  It has been found that samples prepared at 

concentrations of 0.25 M and above have acquisition times that are similar to 

experiments run at high field.  We have found that 0.7 mL is the optimal sample 

volume to obtain the best results.   

 

4.2 NMReady Operation 
 

Once the spectrometer has been fully initialized, the NMReady was suitably 

shimmed on the correct solvent and the experimental parameters have been set (all 

as procedures described in section 3), the only remaining step is to insert a sample 

and press the „Go’ button.  We don't call it One-touch-NMR for nothing!   

 

Please note that it is recommended that the sample be „pre-heated‟ in the sample 

warmer for 1-2 minutes prior to introduction into the NMReady (see section 2.2.4).  

 

Once the „Go‟ button has been pressed, the spectrometer will begin to acquire the 

data.  This includes a quick lock and automatic receiver gain and before the NMR 

pulse protocol begins.  The first scan will be presented (post Fourier transform) on 

the screen and the spectrum will be updated with S/N improvements every additional 

four scans.  If more scans were selected than are required, the experiment can be 

halted at by pressing the „Cancel‟ button.   

 

The final data will appear in the main panel of the screen ready for analysis, saving, 

or exporting. 
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5 Data processing 
 

Once the data collection has completed, the data is displayed on the main panel of the 

screen.  The NMReady is equipped with basic NMR processing software to aid 

structural elucidation, reaction monitoring or composition quantification. 

 

 

 
 

5.1 Visual Appearance 
 

NMReady has the capability to change the size of the viewing area, change the scale 

that the chemical shift is reported at and to toggle a grid for easy identification of 

time series data. 

5.1.1 Full Screen 
 

The two-headed arrow in the lower right-hand corner of the data display area can 

be used to toggle to full screen mode if it is necessary to increase the viewing area for 

data processing. 
 

5.1.2 ppm / Hz Toggle 
 

A spectrum can be viewed with the chemical shift displayed in ppm (parts per 

million) or in Hz.  This toggle button is located in the upper right corner of the screen.  

The spectrum defaults to ppm because these chemical shift values are independent of 

the field strength that the spectrum was acquired.  However, coupling constant 

determination is simplified when viewed in Hz (see section 5.3.4 for more 

information).    
 

5.1.3 Grid Toggle 
 

A grid can be turned on/off by pushing the Grid button in the upper right hand corner 

of the screen. 
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5.2 Adjust 
 

The „Adjust’ menu enables: 1) baseline adjustment; 2) spectrum phasing; and 3) 

spectrum referencing.  These adjustments are beneficial because they improve the 

accuracy of integrations that are determined afterwards.   
 

5.2.1 Baseline 
 

Nanalysis software employs a robust auto-baseline correction that can be done 

automatically by selecting „Auto‟ or manually (using the „up‟ and „down‟ arrows).  If 

attempted manual corrections do not improve the baseline, the „Reset‟ function 

restores the original baseline settings. 
 

5.2.2 Phasing 
 

The NMReady has onboard tools to adjust the spectrum.  The „Phase‟ enables phasing 

of the spectrum, either automatic ( ) or manual with the onscreen controls.  

This can be reset to cancel all adjustments and return the observed spectrum to its 

original form. 

 

 

 
 

When phasing manually, the reference point of the phasing is the midpoint of the 

spectrum.  The zero and first order phases of the spectrum can be adjusted using the 

sliders on-screen by dragging the cursor or tapping the slide rail.  Tapping is 

recommended because it offers slightly finer control over the adjustment.  These 

adjustments can be made „Coarse‟ and „Fine‟ to regulate the amount of correction made 

for each tap or slide.   
 

5.2.3  Reference 
 

The NMReady monitors the deuterium channel to lock at the beginning of each scan 

to ensure that there is minimal drift.  This process affords reasonably accurate 

chemical shifts.  However to ensure that the observed chemical shifts are precise, 

they can be further referenced upon workup if desired.   
 

Touching the button brings up 2 options to set the chemical shift (or  

reference).  If a mistake is made during referencing, pressing, „Clear Ref‟ restores the 

original chemical shifts determined by the NMReady. 
 

5.2.3.1 Keypad 
 

To use the „Keypad‟ to set a reference, simply touch the reference peak (e.g., 
trimethylsilylchloride (TMSCl) ppm), and then press the „Keypad‟ button.  A 

calculator will pop up on the screen and the appropriate chemical shift should be 
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entered manual.  If you have difficulty selecting the peak of interest you can go to 

view mode, select the „Cursor‟ function (section 5.3.4) and return to reference.  The 

cursor functions are persistent between the screens and the „Nudge‟ and „Snap to peak‟ 

functions can be used for peak selection. 
 

5.2.3.2 From Solvent 
 

This function automatically corrects the observed chemical shifts to the 

predetermined position described in the configuration file for the loaded solvent. 

 

5.3 View Menu 

5.3.1 Zoom Width   
 

To zoom into a specific chemical shift range along the x-axis of a spectrum, push „Zoom 

Width‟ and then touch the screen on either side of the area you want to zoom into. 

5.3.2 Zoom Height   
 

To adjust the height of the displayed peak(s), first press the „Zoom Height’ button 

(vertical zoom) and then touch the screen above the peak that you want to extend. 

How far above the peak you touch will determine the extent of the vertical zoom. 
 

5.3.3 Show All 
  

The „Show All’ button restores the original size of the spectrum. 
 

5.3.4 Cursor 
 

Touching the „Cursor’ toggle button places a cursor on the screen, adjustable by touch.  

The cursor can be used to quickly ascertain the position of a resonance or, by 

switching to Hz mode, used to quickly determine coupling constants. 
 

 

 
 

The „Cursor’ function also has „Snap to Peak’ and „Nudge’ functions that are presented as 

CD player style controls at the top of the spectrum display.  The „Nudge’ function shifts 

the cursor position left and right by small amounts using the “Forward” and 

“Reverse” buttons.  The ‘Snap to Peak’ (left or right) function is enabled using the 

“Previous Track” and “Next Track” buttons of the control display. 
 

To assist in determining coupling constants, the „Cursor’ function has a dual cursor 

display.  The dual cursor display is enabled with the delta button and the „X1‟ and „X2‟ 

toggle button alternately locks the position of one or the other of the dual cursors for 

fine adjustment. 
  

5.3.5 Integrate 
 

Touching the integrate button shows the automatically generated integrals of the 

peaks in the current spectrum.  The integrals give 'area under the curve' information 
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and can be used to determine relative concentrations of protons in the moieties of the 

sample at analysis.  Moving the threshold up not only reduces the intensity of the 

peaks included, but it also reduces the sensitivity.  In other words, if there is a broad 

peak that is not smooth, moving the threshold up, allows the peak pick to look 

exclusively at the maximum point.  

 

  

 
 

5.3.6 Peaks 
 

Touching the peaks button places a list of all detected peaks on the screen.  The peak 

list can be used for comparative purposes or to measure coupling constants. 

 

 
 

 

5.4 Process 
 

The „Process’ functions enable dynamic changes to be applied to the spectrum during 

processing.  Depending on the complexity of the spectrum and the quality of the data 

the spectrum can be smoothed (apodization) or enhanced (zero-filling).   
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5.4.1 Apodize L/B 
 

Line broadening increases the “smoothness” of the lines, so for a well resolved 

spectrum, increasing this number can improve the look of the spectrum.  However, 

this smoothening also results in line broadening and can therefore reduce the 

resolution (see following figures).  Care should be taken that a spectrum in not over 

apodized so that the fine structure of the structure can still be determined.  This is 

illustrated in the two figures below showing the sample processed at 0.2 Hz line 

broadening and 4.0 Hz line broadening. 

 

 
 

 
 

 

5.4.2 Zero Fill 
 

Increasing the zero filling enhances the digital resolution of the spectrum.  Enhanced 

digital resolution will make feature-to-feature measurements more accurate.  

Increased zero filling is recommended for accurate coupling constant determination.   
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6 Saving and Exporting Data 
 

After data processing is complete, the data can be saved (as either a .jdx or a .png, 

section 3.3) directly to the NMReady, exported to a network folder or printed to a 

network printer.   

6.1 Save 
 

Push  to save the spectral data associated with your experiment as a .jdx file.  

The resultant file is saved on the instrument and is accessible directly from the 

„Results’ panel (section 3.3) and can be reloaded for further processing or exported to 

third-party NMR processing software. 
 

6.2 Screenshot 

Push to capture the current screen as a .png image file.  The image file is also 

saved directly to the instrument and is accessible from the „Results’ screen but can only 

be exported for later inclusion in a report, for example, it can no longer be processed. 
 

6.3 JDX export 
 

Push to export the current spectrum directly to a USB drive or a predefined 

network folder (see section 2.2.2.5) instead of saving it directly to the spectrometer.  
 

6.4 Print 
 

Push to send the current spectral image (including integrations and peaks) to a 

suitable network printer.  The image will print in a frame and will be accompanied by 

experimental parameters.  In order to ensure that your peak picks and integrations 

are accurate, ensure that the threshold is positioned correctly for each spectrum. 
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7 Shimming on NMReady 

7.1 Solvent specific reference samples 
 

Instead of shimming on every sample, Nanalysis has researched the preparation of 

solvent specific reference samples for the NMReady that aid the high throughput of 

samples.  These samples include a solute whose signal is well characterized and 

suitable for efficient shimming.  The reference sample is used to calibrate the 

instrument in a timely fashion. 

 

The NMReady is preset with basic shimming protocols (e.g., quick, medium and full 

see section 3.2.3) and more advanced auto-shim (section 3.4.2) and manual shim 

(section 3.4.3) options.   
 

7.2 Saving Shims 
The system shims are saved after each medium and full auto-shim whether 

performed manually or through the „Standby‟ shim function. 
 

7.3 Standby Shimming 
 

The NMReady has a Standby Shimming protocol that can be used to maintain 

optimal line shape through times when the instrument is not being used.  The 

Standby Shimming button   is in the upper left of the main screen of the 

instrument. Pushing the button will prompt the user to ensure that the appropriate 

solvent reference standard is in the instrument.  It is vital that the correct shim 

standard be in the instrument, otherwise the electronic field of each system will be 

greatly disrupted.  This protocol simply follows the recommend intervals for each 

shim (section 3.2.3 e.g., quick every 3 hours, medium every 8 hours, full every 12 

hours).  

 

Suggested times for using Standby Shimming are: lunchtime, overnight, weekends, 

during holidays and through work periods when the NMReady will not be required 

for an extended period of time.  Once standby shim is engaged, it can be exited at any 

time but simply pushing the „stand-by‟ button a second time. 
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8 Hardware Description 
 

The NMReady system is comprised of a temperature controlled permanent magnet, 

an electronic shimming system, a fully digital radio-frequency transmitter/receiver 

subsystem, digital data acquisition and signal processing, a suite of pre-programmed 

pulse sequences, a touch screen interface and ports for USB, Ethernet and VGA 

connections.   The basic connectivity is shown below. 

 

 

8.1 Magnet 
 

The external magnetic field is generated from precisely engineered Neodymium-Iron-

Boron (NdFeB) based permanent magnet fitted into a cylindrical Halbach array.  The 

resultant spectrometer is 60 MHz because this magnetic field is 1.4 T. 
 

8.2 RF and Digital Data Acquisition Electronics 
 

The NMReady uses state of the art digital electronics and proprietary designs and 

methods to achieve a compact NMR spectrometer. 
 

8.3 Lock System 
 

The NMReady uses a frequency agile deuterium lock system. 
 

8.4 Shim System 
 

Nanalysis‟ NMReady-60 uses a proprietary shim system that allows for first, second, 

third and fourth order gradients to be shimmed in an orthogonal manner.  
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8.5 Specifications, Recommendations and Guidelines 
 
 

Specifications 

 

Frequency 60 MHz Sensitivity 30:1 1% Ethylbenzene, 

single scan 

Magnet Permanent, cryogen free Resolution 50%: <1.4 Hz, 1%<20 Hz 

Stray field 5 G confined within enclosure Power 100-240 VAC, 50-60 Hz 

Nuclei 1H, 19F, 1H/19F switchable Weight 53 lbs 

Lock 2H Dimensions 9.5 x 11 x 17” 

Sample Standard 5 mm NMR tubes User Interphase Built-in Touchscreen 
 

Recommendations and Guidelines 
 

Operating 

Temperature 

18-26oC Additional Processing 

Software 

MNova 

Temperature 

Fluctuations 

+/- 1 oC per hour  

Power 

 

Dedicated outlet 

Location Avoid vibrations and 

moving motors 
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9 Maintenance and Troubleshooting 

9.1 Removing a broken NMR tube 
 

If a tube is broken in the spectrometer and cannot be removed by grasping the broken 

end and extracting it: 
  

1) Unscrew the NMR tube guide.  This may expose a sufficient length of tube 

that is intact and can be used for tube extraction.  In this event, grasp the 

tube end and pull up carefully in a linear motion to remove the tube 

completely.   

 
2) If a sufficient length of tube is not exposed for top site extraction, then a tube 

removal tool can be used.  In this case, with two people, power down the 

NMReady, carefully tip the instrument onto its back to expose a hole in the 

bottom.  Carefully insert the removal tool (see images below) and push the 

tube out the top, taking care to minimize solvent spillage inside the magnet. 

3) If the bottom of the tube has shattered and the inside of the magnet has been 

covered with the sample.  Turn off the CPU, and flush it with minimal 

amounts of cold iso-propanol.    
 

Please note that broken NMR tubes can be sharp and could hold remnants of 

dangerous materials.  Please exercise caution when removing broken NMR tubes by 

using appropriate tools and/or personal protection equipment.  
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10 Frequently Asked Questions 

10.1 General Queries 

10.1.1 Haven’t benchtop NMR machines been around for years? 
 

Benchtop NMR relaxometers have been around for years, but high-resolution 

spectrometers for the benchtop are in their infancy.  In a proton NMR spectrum of 

molecules in solution, it is very often desirable to resolve signal peaks that may only 

be separated by a few Hz (less than 1 ppm at an operating frequency of 60 MHz), and 

this is not possible with the magnets that are used in commercial low-resolution 

spectrometers and relaxometers.   
 

10.1.2 Is the NMReady spectrometer really a true benchtop NMR spectrometer? 
 

Yes.  The NMReady‟s resolution is better than 23 ppb (parts per billion).  That‟s less 

than 1.4 Hz at a 60 MHz operating frequency.  This allows the NMReady to resolve 

structural features of the sample at analysis as typified by typical 3JH-H in organic 

molecules, an absolutely essential requirement for use in many applications. 
 

10.1.3 How does it work? 
 

The NMReady is, for the most part, a conventional Fourier-transform NMR 

spectrometer.  It contains all of the usual NMR spectrometer components including a 

magnet, shim system, pulse sequencer, RF transmitter and coil, low-noise digital 

receiver, digital data acquisition, processing and display system and deuterium field 

locking.  So, what is different exactly?  It is just that everything is smaller and 

packed into a single enclosure.  Instead of a superconducting magnet, we use a 

compact, ambient temperature permanent magnet.  The digital systems signal 

generation, receiving, and processing are miniaturized and we use a touchscreen 

computer for control and data display and management.  All of the components are 

packaged in a single enclosure.  
 

10.1.4 How stable is the NMReady? Can I use signal averaging to improve the 
signal-to-noise ratio? 

 

The NMReady uses a deuterium lock to stabilize the transmitter position in the 

magnetic field.  In addition, the magnet system is stabilized by a series of mechanical 

and electronic temperature controllers and through sophisticated software means.  

The result of this coupled system is the ability to signal average for as long as is 

required (see section 3.1.2.1 for more information). 
 

10.1.5 Can I look at flowing samples? 
 

The design of the NMReady magnet is amenable to a flow system.  However, we do 

not currently support a flow probe. 
 

10.1.6 Should I leave the spectrometer running overnight? 
 

For best performance it is recommended to leave the spectrometer powered on at all 

times.  Leaving the unit powered on keeps the NMR magnet at an optimal 

temperature which is very important for its operation.  If the unit is turned off 
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overnight the magnet will cool down and possibly take hours the next day to heat up 

and shim to the target resolution / line-width.  We recommend leaving the 

instrument in power save mode (section 3.4.5.1.7) and in standby shim (section 7.3).  
 

10.1.7 What is the stray field of the instrument? Is it safe?  
 

The technology used to engineer the magnet affords a strong magnet with a 

minimized external field.  Regardless, there is a slight axial stray field (above and 

below the magnet) but the field is completely contained within the sides.  To date, we 

have yet to experience, or be informed of any cases, where watches, hard drives or cell 

phones were adversely affected by the stray field.   
 

10.1.8 It’s called Nuclear Magnetic Resonance.  Does it produce dangerous nuclear 
radiation? 

 

No!  The term nuclear refers to the involvement of atomic nuclei.  There is NO 

relation to the radioactive decay of unstable nuclei (which can release high-energy 

subatomic particles and radiation).  No radioactivity of any kind is produced or used 

during an NMR experiment. 
 

 

10.2 Sample Handling and Data Acquisition 

10.2.1 How do I put a sample in the NMReady? 
 

The NMReady uses standard 5mm NMR tubes (3mm tubes are also available upon 

request).  There is no air, no sample spinners, or are no additional sampling 

requirements so the tube glides directly into the magnet bore until it is located in the 

in the coil and then the operator will feel resistance. 
  

10.2.2 Is it necessary to use the sample warmer?  
ts  

The short answer to this question is no, it is not necessary.  It is, however, strongly 

recommended.  NdFeB magnets can be effected by temperature, so to prevent line 

broadening due to temperature gradients, we recommend that the sample equilibrate 

to the same temperature as the magnet for 1-2 minutes prior to introduction into the 

magnet OR it sit for 5 minutes in the magnet before acquiring NMR data on the 

sample.  
 

10.2.3 What experiments can I do? 
 

The NMReady contains a general-purpose programmable pulse sequencer with 20 ns 

time resolution.  The sequencer-controlled RF oscillator has 32-bit frequency 

resolution, 14-bit phase resolution and 10-bit amplitude. The pulse program can 

contain up to 128 pulses.  The NMReady is configured with a standard 1D 

experiment, a nutation experiment for pulse calibration, and standard T1 and T2 

measurement sequences that include an analysis routine onboard the NMReady 

computer. 

10.2.4 What happens if I break a tube? 
 

See section 9.1.  
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10.2.5 How do I start an experiment? 
 

Starting an experiment on NMReady couldn‟t be easier, just press the „Go‟ button and 

you are on your way.  The commonly changed acquisition parameters are easily set in 

the Scan Calculator if the defaults are not suitable for your needs.   
 

10.2.6 What concentration should I make my samples? 
 

Because of the inherently lower sensitivity of a low field instrument we recommend 

making sample concentrations higher than you would for a higher-field instrument.  

Typically we recommend 0.25 M, not because the instrument can‟t detect lower, but 

because with a concentration this high data acquisition times are comparable to high 

field.  If you are sample limited but not time limited, lower concentrations are fine 

but they just require more signal averaging. 

10.3 Data Analysis and Management 
This section is under development 

10.4 Applications 
This section is under development 

 


