Specifications for a replacement console for the Bruker AM300 Nuclear Magnetic Resonance Spectrometer (PR # 193044)

I.    General

A. High Performance Digital Nuclear Magnetic Resonance Spectrometer (NMR) Console that shall be compatible with existing superconducting magnet, probes, filters, magic angle spinning control unit and X amplifier.   

II.    Magnet Control System

A. The system shall be compatible with 300MHz standard bore superconducting magnet, which is operating at field strength of 7.05 Tesla (300MHz)
 Magnet identification numbers are:  

a. Dewar number:  D101/52/484; 

b. Coil number:  BZH 82 30 80 D; 

c. Field: 7.05 Tesla; 

d. Current:  40.50A

B. A new helium level sensor shall be provided.

C. Existing shim stack shall be replaced with an upper shim stack that enables high flow rates for VT gas and includes integral sensors for shim and lock control.

D. A shim system shall be provided with a set of 20 orthogonal, low current shim gradients, ensuring excellent Bo homogeneity with minimal heat generation.

E. A unit controlling shim and digital lock shall be provided, which shall include but not be limited to:

a. Digital lock frequency generation

b. Digital quadrature lock receiver

c. Fast field adjustments with sample and hold

d. Flexible computer-controlled lock regulation system

e. Shim Control Board with ultra stable high precision, low noise shim current sources, capable of controlling 20 shim gradients.  

III.  Spectrometer cabinet

A. A rack mounted cabinet with rf shielding and full front access to all sub-assemblies and cabling shall be provided.

IV.  RF Section

A. The console shall be equipped with a 1H/19F linear array amplifier for 1H/19F observe and homo/heteronuclear 1H/19F decoupling with 

a. 100-Watt linear pulse power, 10-Watt linear CW, 0.8-Watt ultra linear stages.

b. All operations under computer control w/total dynamic excitation range >120dB.  

c. Amplifier stages capable of being assigned to the same channel (array operation) or to different channels, i.e. simultaneous high power 1H and 10W 19F.

B. Installer shall demonstrate that existing government owned operational 250W X amplifier can be pulsed from the console.

C. Preamplifiers shall be provided for 

a. 1H

b. 2H (for lock and observe)

c. Broadband

d. Control unit

e. Built in tune and match display

D. Quadrature detection receiving system shall be provided with high dynamic range, 22MHz intermediate frequency and inverse capability.

E. The console shall be capable of automated high-speed configuration of RF signals.

F. Frequency generators shall be provided.  

G. Pulse field gradient accessory shall be provided with a single channel ultra-stable power supply, integrated into the magnet control system, and with a single channel gradient amplifier (at least 10 Amp) for generation of gradients with up to 50 Gauss/cm.

H. A control unit for the pulse field gradient accessory shall be interfaced into the VME bus for simultaneous control of three magnetic field gradient channels with real time generation of gradient shapes.

   V.   Digital Acquisition Control System

A. The console shall contain a 100MHz RISC microprocessor with 16 Mbyte buffer memory capable of communicating with a host computer through a dedicated fast Ethernet link (100Mbit/sec) and RS-232 connections and.

B. The console shall be capable of ultra fast VME pulse programming with exact timing and full flexibility in data acquisition with 12.5 nanosecond resolution or better.

C. The console shall contain signal generation and frequency control units for F1 channel for generation of phase, amplitude and frequency direct digital synthesis which meets or exceeds these requirements:  

a. 0.01 degree phase settability

b. 0.005 Hz frequency resolution

c. 1 Mbyte wave form memory for programming of experimental sequences (including pulse shaping and composite pulse decoupling) that are executable synchronously or asynchronously

D. A receiver control unit, interfaced to the VME Bus, must be provided for acquisition of NMR data with over-sampling and digital filtering, providing 16 bit effective dynamic range for typical proton measurement conditions.  

E. A 16 bit digitizer shall be provided which is capable of simultaneous acquisition with up to 2 MHz sampling rate.

   VI.  Host Workstation

A. Host PC using Linux as the operating system

a. Processor:  Intel 1GHz Pentium III or better

b. Memory: at least 256 MB RAM

c. 19 inch color monitor

d. Hard drive with a capacity of at least 30 GB 

e. 3.5 inch Floppy drive

f. CD-ROM: 13X min/32X max 

g. Mid tower case

h. 10 base-T or 10/100 base-t Network Adapter

i. Keyboard with 104+ keys

j. System as delivered must include Xwindows and NFS capability and must include a C++ compiler

B. Software package for acquisition and processing of 1D, 2D and 3D NMR data.  

VII.  Documentation 

A.   Documentation describing the entire system shall be supplied.  Such documentation shall include, but not be limited to, schematics, technical descriptions, and installation, service, and operations manuals for all system hardware described above.  In addition, software documentation, including installation, user and reference manuals, shall be supplied.

VIII.  Installation


A.   Within one week after awarding of contract, a facilities planning guide shall be supplied, describing all of the physical, plumbing, electrical, environmental and safety requirements necessary for the installation of the console. A list of any special equipment and supplies required for installation and operation of the spectrometer shall also be supplied at this time. 

B.   Provided that the site preparation requirements of the manufacturer have been met, the console shall be installed by qualified personnel, and operating within the above stated specifications no later than one month after delivery.  Standard samples shall be provided for meeting specifications.  

C.   The manufacturer shall supply at least four days of NMR user training (either courses or on-site).

