TECHNICAL DATA SHEET

1. SUPER CONDUCTING MAGNET
SUPER CONDUCTING MAGNET 400/54 JJYHWS
GENERAL
The NM-04890SCMYWS is a self-shielding superconducting magnet (warm ship type) designed to be a component of the 400 MHz FT NMR System.
	SPECIFICATIONS 
Center magnetic field:
Field attenuation:
Room temperature bore diameter: Liquid helium
	9.39 T (for proton at 400 MHz) 4 Hz/h or less (for proton)
54 mm (nominal value)
Hold time:	365 days or more
Refill volume:	120 L


Liquid nitrogen	Hold time:	14 days or more
Refill volume:	63 L
0.5 mT position from the magnetic field center
Vertical direction: 1.00 m
Horizontal direction: 0.50 m
Ceiling height:
(Vibration Isolation Table: when NM-SB/J15L is used)
2.84 m or more
Outer diameter:	795 mm or less
SHIM COIL 40
GENERAL
The NM-71130SMC4 is a 400 MHz narrow-bore (DM) shim coil.
This unit is used in combination with a narrow-bore (DM) shim unit, and attached to the 400 MHz narrow-bore superconducting magnet to enhance the homogeneity and stability of the magnetic field.
SPECIFICATIONS 
Applicable magnet:	400 MHz narrow-bore superconducting magnet
Coil channel:	28 CH
Note: The specification of the entire system may be limited depending on the system configuration.
SPINNER HOUSING 40JY
GENERAL
The NM-04930HOU4JY "Spinner Housing 40JY" applies to a 400 MHz superconducting magnet (liquid-helium hold time: one year).

SPECIFICATIONS  VIBRATION PROOF TABLE 

· The spinner housing must have a length applicable to a 400 MHz superconducting magnet (liquid-helium hold time: one year).
· The spinner housing supplies air from an air source prepared separately and also performs the following two tasks when a probe for liquid-state NMR is used.
· Supports the Load/Eject operations for the sample.
· Supplies air for sample spinning to the probe and detects the sample spinning rate.
GENERAL
This unit is a hydraulic/pneumatic vibration proof table for the superconducting magnet (SCM) used for the FT NMR systems.
	SPECIFICATIONS
Vibration direction: Vertical direction:
Horizontal direction:
	Effective for 7.6 Hz or larger vibration (Resonance point exists at: 5.4 to 6 Hz) Effective for 3 Hz or larger vibration (Resonance point exists at:1.35 to 2 Hz)

	AIR ADAPTER UNIT SLP07
	



GENERAL
The NM-02850ACA is a kit for adapting an air supply source from air compressor to an FT NMR system.
	SPECIFICATIONS
Maximum Pressure: Maximum flow rate: Dew point:
Gas type:
Air outlet port:
	0.8 MPa
100 L/min
15 °C or less (under pressure)
Compressed air
8 mm dia. coupler x 2



2. 400MHZ SPECTROMETER
CONSOLE
GENERAL
The NM-70050G4 is a 400 MHz spectrometer that is the basic unit of the FT NMR system (1H observation frequency: 400 MHz).
SPECIFICATIONS
Standard frequency:	1H: 400 MHz
Stability:	0.1 Hz/h (2H internal digital lock used)

Channels:	HF: 1 CH, LF: 1 CH, Lock: 1 CH
Frequency band widths:
HF:	365 to 430 MHz
LF:	5 to 170 MHz
Note: The specification may be limited depending on the system configuration. Refer to the specification of the power amplifier included in the configuration. Spectrometer control computer
CPU:	Intel® Core' i7-4700EQ Processor
Memory:	8 GB
Hard disk drive:	1 TB
OS:	Microsoft® Windows® 10 loT Enterprise 2016 LTSB
Pulse controller (sequencer)
Time resolution of control:	5 ns 
Pulse width setting:
Minimum width:	5 ns
Step:	5 ns
Control method:	Multiple-pulse controller (multi-sequencer)
External input/output control:
Channels:	Input: 4 CH, Output: 6 CH
Signal level:	LVTTL
Radio frequency (RF) transmission/reception method:
Automatic switching between superheterodyne and direct
conversion (patented)
RF transmission control
Independent frequency source: Digitally mixed 4 tones/CH each (8 tones in total)
Frequency range:	5 to 1,300 MHz or more 
Frequency shift (offset):
Range:	Maximum 0 to 10 MHz or more
Step:	Minimum 0.001 Hz or less
Switching time:	20 ns or less
Switching interval:	Minimum 5 ns
Phase shift:
Range:	0 to 360°
Step:	Minimum 0.005° or less
Switching time:	20 ns or less
Switching interval:	Minimum 5 ns
Amplitude shift:
Range:	0 to 100%
Step:	Minimum 0.01% or less
Switching time:	20 ns or less
Switching interval:	Minimum 5 ns
Amplitude attenuation:
Range:	Maximum 0 to 79 dB or more
Step:	1 dB
Total amplitude range:	Maximum 159 dB or more (Minimum 0.01% step or less)
Digital-to-analog (DA) conversion:
Sampling rate:	800 Msps (MHz)
Resolution:	14 bit
Sequence memory:	2 GB

Sequence data transfer method:SHIM UNIT DM

Streaming (without capacity limitation) (patented) RF reception control
Spectrum width:	50 Hz to 10 MHz
Detection method:	Digital QD (quadrature detection)
Automatic switching between undersampling and oversampling (patented)
Demodulation:	Frequency shift, phase shift (patented) 
Analog-to-digital (AD) conversion:
Sampling rate:	100 Msps (MHz)
Resolution:	16 bit
Data memory:	2 GB
Data length:	64 bit
Preamplifier
HF:	Low-noise GaAs amplifier
LF:	Low-noise wideband SiGe amplifier
Variable temperature
Range:	—170 to +250 °C
Setting accuracy:	0.1 °C
Control method:	Computer control
Note: The specification may be limited depending on the system configuration.
The variable temperature range at the sample measurement portion varies depending on the configuration of optional attachments.
Required power capacity
Spectrometer:	Single phase 200 to 240 V AC, 50/60 Hz, 20 A 
Note: Refer to the installation guide.
Note: The specification of the entire system may be limited depending on the system configuration.
GENERAL
The NM-71010SMUDM is a narrow-bore (DM) shim unit.
This unit is used in combination with a narrow-bore (DM) shim coil and installed into the FT NMR system to enhance the homogeneity and stability of the magnetic field generated from the superconducting magnet.
SPECIFICATIONS
Shims:	25
Zo, Zi, Z2, Z3, Zi, ZS, 4, X, Y,
XZ, YZ, X2, Y2, XZ2, YZ2, X2Z, Y2Z, X3, V3,
XZ3, YZ3, X2Z2, Y2Z2, X3Z, Y3Z
Coil channel:	28 CH
Note: The specification of the entire system may be limited depending on the system configuration.

400MHZ STANDARD POWER AMPLIFIERAUTO TUNING UNIT

GENERAL
The NM-71030SPA4 is a 400 MHz 2 channels HF, LF standard power amplifier for standard channels. This unit is installed into the FT NMR system (1H observation frequency: 400 MHz), and used to amplify the power of the RF transmission signals.
SPECIFICATIONS
Channels:	HF:1 CH, LF:1 CH
HF
Output frequency:	365 to 430 MHz
Maximum power output:	100 W (pulse), 10 W (CW)
Maximum pulse length:	300 ms
Maximum pulse duty:	10%
Rise/fall time:	100 ns
LF
Output frequency:	10 to 170 MHz
Maximum power output:	300 W (pulse), 30 W (CW)
Maximum pulse length:	300 ms
Maximum pulse duty:	10%
Rise/fall time:	100 ns (20 MHz or more)
Note: The specification of the entire system may be limited depending on the system configuration.
GENERAL
The NM-71190AT is an auto tuning unit. This unit is attached to the FT NMR system, and enables automatic tuning and matching of auto tune probes.
SPECIFICATIONS 
Number of dials driven:	6
Power:	Single phase 100 to 240 V AC ±5% (maximum 250 V), 50/60
Hz ±5%, 2 A
Note: The specification of the entire system may be limited depending on the system configuration.
3. PULSE FIELD GRADIENT
AXIS FIELD GRADIENT UNIT 30
GENERAL
The NM-71120PFG3 is a one-axis 30 A field gradient unit, which allows eaching up to 90G/cm.
This unit is installed into the FT NMR system, and used to perform PFG (Pulsed Field Gradient) measurements.

SPECIFICATIONS 
Axes (channels):	Z axis (1 CH)
Maximum output current:	±30 A
Maximum pulse length:	10 ms
Maximum pulse duty:	3%
Rise/fall time:	40 us
Output intensity resolution:	16 bit
Time resolution of control:	5 ns
Minimum pulse width:	80 ns
Control method:	Current output enable/disable control
Note: The specification of the entire system may be limited depending on the system configuration.
4. MAIN TRIPLE RESONANCE PROBE
400MHZ FG/ROHFX DIGITAL AUTO TUNE PROBE
NOTICE 
This document describes the specifications of a probe that is designed to be attached to an FT NMR system.
Please note that specification values for ECZL series vary from those for the other series and that some specification values vary depending on the instrument to which the probe is attached.  If this probe is attached to an already installed instrument other than one of the applicable instruments, note that the guaranteed sensitivity values must be determined separately.
GENERAL
The NM-80008HFXS 400MHZ FG/ROHFX Digital Auto Tune Probe is designed for 1H, 19F, and multinuclear NMR observation using a 5 mm sample tube in the FT NMR system. This probe also enables multinuclear observation with 1H irradiation, multinuclear observation with 19F irradiation, and multinuclear observation with 19F and 1H simultaneous irradiation. In addition, it also allows 1H observation with 19F irradiation, 19F observation with 1H irradiation, and 1H/19F observation with multinuclear irradiation.
Moreover, measurement using a pulsed magnetic field gradient is also possible.
By using the optional Auto Tuning Unit (sold separately), you can tune the probe for multiple nuclei, automatically switch between single mode (1H or 19F) and dual mode (1H and 19F), and perform continuous measurement with double resonance (such as 13C{1H}) and triple resonance (such as 13C{1H, 19F}).
SPECIFICATIONS 
Sample tube O.D. (nominal):	5 mm
Nuclei for observation and irradiation:
1H, 19F, 31P to 15N, 39K, 1o9Ag
NMR lock nucleus:	2H 
1H line shape of chloroform (spinning)
Peak width at half height:	0.5 Hz or less
Peak width at 0.55% height:	6 Hz or less

Peak width at 0.11% height:
Spinning side band:	1% or less for 1H
1H line shape of chloroform (not spinning)
Peak width at half height: Peak width at 0.55% height: Peak width at 0.11% height:

12 Hz or less
0.8 Hz or less 8 Hz or less 16 Hz or less

Sensitivity:
210 or higher for 13C (10% ethylbenzene in the sample tube equivalent to 555-PPT made by
Wilmad, one scan)
190 or higher for 13C (ASTM in the sample tube equivalent to 555-PPT made by Wilmad, one
scan)
100 or higher for 31P (0.0485M TPP, one scan)
30 or higher for 15N (90% formamide, one scan)
500 or higher for 1H (0.1% ethylbenzene in the sample tube equivalent to 555-PPT made by
Wilmad, one scan, single resonance)
550 or higher for 19F (0.05% TFT, one scan, single resonance)
250 or higher for 1H (0.1% ethylbenzene in the sample tube equivalent to 555-PPT made by
Wilmad, one scan, dual resonance)
380 or higher for 19F (0.05% TFT, one scan, dual resonance)
	90° pulse width:
Variable temperature range: Gradient magnetic field output:
	12 is or less for 13C at 80 W
18 is or less for 31P at 50 W
21 vs or less for 1-5N at 150 W
7 is or less for 1H at 30 W (single resonance) 9 is or less for 19F at 30 W (single resonance) 14 vs or less for 1H at 30 W (dual resonance) 12 vs or less for 19F at 30 W (dual resonance) —100 to +150°C


Approximately 0.3 T/m (at 10 A setting) Approximately 0.9 T/m (at 30 A setting)
Gradient magnetic field duty cycle at room temperature:
Max. 2 % (at 10 A setting) Max. 0.4 % (at 30 A setting)
Pulse duration of the gradient magnetic field current at room temperature:
Max. 20 ms (at 10 A setting) Max. 10 ms (at 30 A setting)
5. WORKSTATION & SOFTWARE
WORKSTATION 
PC for data processing and data sharing with power and capacity adapted to the quoted solution (minimum configuration according to the latest available parameters: 24" monitor, 32 GB RAM, 1 TB SSD HDD, Windows 10/Windows 11, printer).
SOFTWARE

The 'Delta NMR' software allows the acquisition, processing and analysis of 1D, 2D, 3D and 4D data, including COZY, NOESY, HSQC, HMBC, DOSY, classical proton decoupling or broadband proton

experiments. Psyche type or broadband proton of the Psuche or Zangger-Sterk type, modulated pulses, selective excitations, combined experiments of the HSQC-TocSy, HMBC-Noesy type on all current nuclei such as 1H, 13C, 19F and 31P, as well as data sampled with non-uniform sampling (NUS), "nD Fast", "pureshift" methods and quantitative NMR (qNMR).
It is a point-and-click graphics software that allows automatic operations such as pulse calculation, spectra manipulation, and automatic decisions on how to perform subsequent experiments during acquisition Datas. Different automation mechanisms and pulse sequences can be easily created depending on requirements. It has a library of more than 900 experiments and methods for any analytical study. Complete and up-to-date pulse sequence and system user manuals are included.
Pulse sequences and standard parameter files can be edited. New developments by NMR methodology laboratories can be implemented with JEOL application support.
Delta software includes a comprehensive suite of Good Laboratory Practice (GLP) system test protocols that can be run via a remote connection.
The spectrometer can be controlled remotely. Also, secure remote maintenance is available for all equipment. The user client requires remote monitoring (viewing mode) of his instrument for an initial diagnosis. If applicable, the user customer, in agreement with his IT department, authorizes JEOL after-sales service to take control of his equipment for a more precise definition of the diagnosis (engineer mode).
Additional processing licenses are free.
6. SPINNERS
5MM SAMPLE HOLDER 8 SET
GENERAL
The NM—SCH5D 5 mm Sample Holder 8 Set is a set of rotor holders used with the auto sample changer for the FT NMR systems.
SPECIFICATIONS 
Number of rotor holders:	8
Sample tube
Diameter:	5 mm outer diameter
Length:	178 to 203 mm
Note: Sample tubes are optional attachments.
7. AIR DRYER
DRYED AIR
GENERAL
The NM-05500DRY AIR DRYER is a membrane air dryer that delivers air from the compressor in the FT NMR system with an even lower dew point.

	SPECIFICATIONS
Gas type:
Input pressure:
Inlet flow:
Outlet flow:
Atmospheric dewpoint:
Dimensions:
Mass:
	Compressed air
0.65 MPa
55 L/min or more (at 0.65 MPa)
40 L/min or more (at 0.65 MPa)
-35 °C
Length 0.5 m
Approximately 270 g



8. CRYOGENS TRANSFER LINE
9. LOW TEMPERATURE UNIT WITH LIQUID NITROGEN
10L DEWAR
GENERAL
The NM-51740DW10 consists of a liquid nitrogen vessel of the Dewar kit, which controls the temperature of a NMR probe in the FT NMR system.
SPECIFICATIONS 
Metal Dewar (non magnetic) vessel:	Volume 10 L (nominal value)
10L DEWAR HEATER S
GENERAL
The NM-51770DHS10 consists of a heater and related accessories of a Dewar kit, which controls the temperature of a NMR probe in the FT NMR system.
SPECIFICATIONS 
A combined use with the NM-51740DW10 enables you to operate this heater as the 10 L Dewar (nominal value) kit.
10.LOW TEMPERATURE UNIT WITHOUT LIQUID NITROGEN
The low temperature calorific unit of the "Air Jet Cooler" type brings the air which controls the temperature of the sample to a temperature of up to -40°C at the system outlet and equipped with the appropriate dryer and tubing.
11.BACKUP SECOND PROBE
400MHZ 5MM FG/TH AUTO TUNE PROBE
NOTICE

The specifications for this auto tune probe apply when the probe is used with an FT NMR system. Some specifications may differ depending on the system that you use. If you install this probe in an NMR system other than an ECA, ECX and ECS system after the installation of this NMR system, consult us about the guaranteed sensitivity of the probe.
SPECIFICATIONS FOR NM-03510TH5 400 MHZ 5 MM FG/TH AUTO TUNE PROBE 
GENERAL
This probe is installed in an FT NMR system, and enables the system to ob-serve 1H and multiple nuclei by irradiating 1H nucleus in the sample in a 5 mm sample tube under a pulsed field gradient. Using this probe in combination with an optional automatic tuning unit, you can set the system for automat-ically tuning to match each nucleus.
SPECIFICATIONS 
Sample tube outside diameter:	5 mm (nominal)
Observation nucleus:	39K, w9Ag, "N to 31P, 19F, 11-I
Irradiation nucleus:	1H
NMR lock nucleus:	2H
1H line shape of chloroform when spinning:
FWHM 0.45 Hz
Peak width at 0.55% 6 Hz Peak width at 0.11% 12 Hz
Spinning sideband:	1% for 1H observation
Sensitivity:	280 for 1H (0.1% ethylbenzene, one scan)
· 190 for 13C (ASTM, one scan)

90° pulse width:(' 200 for 13C, ASTM, one scan, with [NM-51720CPA40]
30 for 15N (90% formamide, one scan)
· 120 for 31P (0.0485M TPP, one scan)
· 15 i_ts for 1H at 30 W
· 10µs for "C at 80 W 20 i_ts for "N at 120 W
· 15 i_ts for 31P at 50 W
-100 to +150 °C
Approximately 0.3 T/m (at 10 A setting)

Variable temperature range: Gradient magnetic field output: Gradient magnetic field duty
cycle:	2% maximum (at 10 A setting)
Gradient magnetic field current
pulse duration:	20 ms maximum (at 10 A setting)
12.CRYOGENS FOR INSTALLATION 
The cryogenic and gaseous fluids required for the installation included.

13.ADDITIONAL SET OF SPINERS
Additional set of rotors/spinners (8 pcs) "SNM-SCH5D 5 MM SAMPLE HOLDER 8 SET" Included. Temperature range of the spinners is from -100°C up to +150°C.
