4.2.8. NMR Instrument

4.2.8.1. Device Requirements

	Requirement
	Vendor Response
	Vendor Description
	Weight / type of parameter

	Minimum one device instance.
	State number of devices*
	
	

	Highly stable and advanced spectrometer with the following hardware:

· RF transmitter

· Receivers for observation

· Transmitter and receiver for 2H-lock

· RF power amplifier

· Head amplifier chassis (RF power monitor, preamplifier)

· Intelligent controller

· Variable temperature controller

· Spectrometer controller system

(i) Processor for controlling spectrometer

(ii) Spectrometer controller

(iii) Acquisition processor

(iv) 
(v) Sequencer


	Yes/No*
	
	

	500 MHz self-shielded Super Conducting Magnet with 11.74 Tesla magnetic field and nominal value of 54mm bore diameter
	Yes/No*
	
	

	Highly sensitive 5mm autotunable probe for liquid samples equipped with a coil generating z-gradients and operating at sample temperature from -100 to 150 (C or wider
	Yes/No*
	
	

	Dual Frequency Synthesizer
	Yes/No*
	
	

	10A Field Gradient System
	Yes/No*
	
	

	Shimming System, including shim controller, shim driver and shim coil
	Yes/No*
	
	

	Auto Tuning Unit for HF and LF channels
	Yes/No*
	
	

	Air Compressor with Air Dryer
	Yes/No*
	
	

	Standard NMR Sample Kits
	Yes/No*
	
	

	Low temperature equipment to run experiments below room temperature to -100 (C
	Yes/No*
	
	

	
Modern spectrometer hardware architecture to allow for all up-to-date NMR experiments to be performed
	Yes/No*
	
	

	Multiple sequencers for carrying out synchronous and asynchronous control of each RF channel must able to be included.
	Yes/No*
	
	

	2 RF channels must be available as standard.
	Yes/No*
	
	

	3 MHz offset band range with the minimum phase step of 0.01° and minimum amplitude step of 0.01dB must be available. The shaped pulse accuracy should be at least 15 bits or better.
	Yes/No*
	
	

	
Shimming for at least 28 channels must be provided
	Yes/No*
	
	

	Software for No-D (No-Deuterium) NMR measurement and processing 
	Yes/No*
	
	

	
Measurement and data processing system including 3D DOSY (Diffusion Ordered Spectroscopy) must be available as standard
	Yes/No*
	
	


4.2.8.2. Technical Specifications – Spectrometer 
	Weight / type of parameter
	Vendor Response
	Vendor Description
	

	The standard frequency for the 1H must be 500 MHz with the stability of at least 0.1 Hz/h or better when the 2H internal lock is used.
	Yes/No*
	
	

	The High Frequency Transmission Control

(a) Frequency Range:
10 to 500 MHz     

or broader
(b) Offset Frequency

(i) Minimum Step:  0.01 Hz

(ii) Switching Time
: ≤ 200 ns

(c) Phase Shift Range: 0° to 360°

(d) Full range of amplitude: 139 
                     dB (0.01 dB steps) 

(e) Attenuation  

Range

: 0 to 79 dB (1 dB steps)

(f) Switching time
: ≤ 200 ns 
(g)  Phase and amplitude

(h) 16 bit quadruple phase and amplitude control

· Minimum Phase Step ≤ 0.01°

· Minimum Amplitude Step ≤ 0.1%

(i) Switching time
: ( 100 ns
	State technical capabilities*
	
	

	High-Frequency Power Amplifier

(a) High-Band Power Amplifier (HF)

(i) Frequency Range: 470~ 500MHz or broader
(ii) Maximum Output: 100 W (Pulse), 10 W (CW)

(iii) Pulse Rise/Fall Time: 175 ns

(b) Low-Band Power Amplifier (LF)

(i) Frequency Range: 10~ 220MHz or broader
(ii) Maximum Output: 300 W (Pulse), 20 W (CW)

(iii) Pulse Rise/Fall Time: 150 ns

(c) Pulse Controller

(i) Time Resolution: 20 ns

(ii) Pulse Timer Control: By Multiple Pulse Controller 
	State technical capabilities*
	
	

	
(a) 
(b) 
	
	
	

	

Shim system with at least 28 low current and low heat dissipation shim gradients must be provided
	
State number of gradients
	
	20/b

	The variable temperature should be in the range of -140 to +180°C by computer control with the setting step of 0.1°C or better.
	State temperature control range
	
	

	
The spectrometer with an independent built-in spectrometer control  computer having its own processor, memory and HDD for data storage is preferred. The computer should communicate with a client computer (workstation) through network protocol.
	
State if spectrometer meets the requirements
	
	30/a

	Secure data collection and storage.
	Yes/No*
	
	


4.2.8.3. Technical Specifications - Self-Shielded Super-Conducting Magnet (SCM) 
	Requirement
	Vendor Response
	Vendor Description
	Weight / type of parameter

	Standard magnetic field: 11.74 T with the nominal value of 54mm bore diameter
	Yes/No*
	
	

	The holding time of liquid He must be at least 110 days or longer.
	Yes/No*
	
	

	The holding time for liquid N2 is at least 17 days or longer.
	Specify the holding time
	
	10/a

	Low drift field rate less than 5Hz 
per hour
	Yes/No*
	
	

	Liquid He and liquid N2 level probes, liquid He transfer line and vibration proof base must be provided.
	Yes/No*
	
	


4.2.8.4. Technical Specifications - NMR Probe
	Requirement
	Vendor Response
	Vendor Description
	Weight / type of parameter

	500 MHz auto-tunable 2-channel 5mm probe with Z-axis Gradients
	Yes/No*
	
	

	The probe must be able to observe any nucleus in the frequency range from 50 MHz (15N) to 200 MHz (31P) in the low frequency channel, and 1H and 19F in the high frequency channel. Automatic change of both observation and irradiation nuclei must be under full computer control for tuning and matching. The probe must be suitable for both direct and indirect detection experiments with optimum sensitivity. The probe must be fitted with shielded Z-axis pulse field gradient coil and must allow variable temperature experiments in the range of -100 to 150 (C. The probe uses a deuterium internal lock system.
	Yes/No*
	
	

	Tube size: 5mm OD
	Yes/No*
	
	

	Resolution: 1H Line width < 0.5 Hz, (Chloroform in Acetone-d6, spinning)
	Yes/No*
	
	

	Line shape: < 6/12 Hz (Chloroform in Acetone-d6 at 0.55% and 0.11%, spinning)
	Yes/No*
	
	

	Side bands: < 1% (4 scans, 1H)
	Yes/No*
	
	

	Sensitivity: all measurements are single scan using Wilmad standard sample tubes (Nucleus, S/N, Sample)

1H, at least 700:1, 0.1% Ethyl benzene in CDCl3

13C, at least 300:1, 10% Ethyl benzene
	
Specify the ratio

Specify the ratio
	
	10/b
10/b

	Variable temperature range: -100 to +150 (C
	Yes/No*
	
	

	Output of pulsed-field gradient: Approximately 0.3 T/m at 10 A setting.

 Maximum field gradient intensity 0.9 T/m.                                                            
	Yes/No*
	
	


4.2.8.5. Technical Specifications – Data System

	Requirement
	Vendor Response
	Vendor Description
	Weight / type of parameter

	
a. 
b. 
c. 
	
	
	

	Acquisition processor: 32 bits word length with 64 MB Memory
	Yes/No*
	
	

	
1) 
2) 
3) 
	
	
	

	
(i) 
(ii) 
Operating System of client computer (workstation) is Windows 7 (English or Czech)

	
Specify type of operating system
	
	20/a

	Standard program for spectrometer and data processing must include:

· Variable Temperature Control

· Acquisition Control

· Data processing and Data printout

· Autotune control

· Network support

· Digital filter function

· Shaped pulse function

· Automatic phase correction for 1D and 2D

· PDF output

· DOSY-related programmes including 3D-DOSY should be included as standard

· Automatic measurement and processing software for Non-Deuterium solvents 

· 
· Unlimited number of the data processing software licenses should be available free of charge.
	Yes/No*
	
	


4.2.8.6. Installation and Training

	Requirement
	Vendor Response
	Vendor Description
	Weight / type of parameter

	The supplier must install and commission the system immediately after the system delivery. System installation must be carried out by factory trained engineers. 
	Yes/No*
	
	

	Comprehensive training on the operation and maintenance of the system must be provided on-site by experienced and qualified experts from the principal.
	Yes/No*
	
	

	A full set of operator instruction manuals in English or Czech must be included.
	Yes/No*
	
	

	The cryogenic supplies such as the liquid He, liquid Nitrogen, gas He and gas Nitrogen will be supplied by the customer for installation. Regulation valves, capillaries and connection to central or local gas sources will be supplied by vendor.
	n/a
	
	


