
A versatile, fully automated double-focusing mass 
spectrometer with a superb Matsuda ion optics for
high sensitivity, high resolution, and wide mass range.

JMS-700(2)

MStation 

Scientific / Metrology Instruments
High Performance Double-Focusing Mass Spectrometer



1  | JMS-700 (2)  MStation

MStation: A Fully-Automated, High Performance,
Double-Focusing Mass Spectrometer with No Compromise

The MStation is a fully automated and computer controlled high resolution mass spectrometer. 
Ion source tuning and instrument optimization can be completed without operator intervention. 
This feature permits rapid changeover between experiments when acquiring data in either the high 
or low resolution mode.
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* H. Matsuda, High-Resolution High-Transmission Mass Spectrometer, Int. J. Mass Spectrom. Ion Processes, 66, 209-215 (1985)

The mass analyzer system consists of an ion optics system with a 1/5 image magnification ratio. This ion optics 
system, developed by the late Professor Hisashi Matsuda, Professor Emeritus of the Osaka University, allows for the 
use of a wide entrance slit while still focusing ions with optimal ion trajectories*. A high sensitivity ion source capable 
of operating at 10 kV permits high performance measurements with greater sensitivity and accuracy.
All higher-order aberrations are optimized, thus high resolution can be obtained without complicated adjustment of 
the mass analyzer elements or slits.

Superb ion optics

Magnetic Analyzer
Electric Analyzer

Detector

Ion Source

Q Lens 3

Q Lens 2

Q Lens 1

QQHQC ion optics of the MStation
   Q: Quadrupole lens
   H: Homogeneous magnetic field
   C: Cylindrical electric field

All the slits and ion focusing elements are controlled through the DAWin data system software and can be auto-tuned.
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The MStation employs a quadrupole doublet 
based lens system to optimize ion transmission 
and beam shape between the ion source and 
the magnetic sector. This quadrupole lens 
system permits the use of a wide entrance 
slit and therefore more ions are transmitted 
into the mass analyzer than on a conventional 
double focusing instrument design. The use of 
a 10 kV ion source in combination with a post-
acceleration conversion dynode-based ion 
detector allows for effective detection of either 
positive or negative ions.

High Sensitivity

A resolution exceeding 60,000 can easi ly 
be obtained with the MStation. Exact mass 
determination can be obtained over the entire 
mass range of the instrument when required. 
The main, intermediate, and collector slits are 
computer controlled by the action of a single 
program. This permits the selection of resolution 
by computer command at the direction of the 
operator, thus simplifying instrument operation.

High Resolution

The mass range reaches m/z 2,400 at an 
accelerating voltage of 10 kV. The mass range 
can be extended further by reducing the 
accelerating voltage.

Wide Mass Range

Performance

Observed Resolution = 70,000 (10 % Valley)

Glucagon
C153H225O49N43S
Mr =  3480.6 (mono isotopic)

Accel. Volt.: 7.0 kV

Accel. Volt.: 4.0 kV

[M+H]+

m/z 3481.6

12CH35Cl2
+

m/z 83.953355

12CD35Cl2
+

m/z 83.951808

[M+H]+

m/z 5730.6

FAB mass spectrum of glucagon

FAB mass spectrum of insulin (bovine)

Insulin (bovine)
C254H377N65O75S6

Mr = 5729.6 (monoisotopic)

High resolution EI mass spectrum of CDCl3/CH2Cl2 mixture
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The chemical ionization (CI) chamber option adds 
CI capability to the standard electron ionization 
(EI) source for soft ionization of volatile analytes.
The fast atom bombardment (FAB) ion source 
option adds fast atom primary beam gun to the 
instrument for soft ionization of polar, nonvolatile 
analytes.
The field desorption (FD) ion source option 
adds FD and field ionization (FI) capability to the 
instrument, permitting soft ionization of nonpolar, 
nonvolatile analytes.

The optional direct sample insertion unit is a 
conventional direct insertion probe with a glass 
crucible suitable for the analysis of solid and 
solution samples with EI or CI.
The desorption chemical ionization (DCI) option 
is a platinum filament direct exposure probe for 
the analysis of high boiling point and/or thermally 
labile analytes with EI or CI.
The field desorption probe is included in the 
optional FD ion source.

The optional linked scan unit enables the analysis 
of high-energy collision-induced-dissociation 
(HE-CID) product ions formed in the first field free 
region (1st FFR; region between the ion source 
and the first quadrupole lens). Measurement of a 
product ion mass spectrum (with B/E = constant 
linked scan), a precursor ion mass spectrum (with 
B2/E = constant linked scan), and a constant 
neutral loss mass spectrum is possible.

Optional Ion Sources

Optional Direct Inlet Probes

Tandem Mass Spectrometry by means of Linked Scan 

Versatility

The JEOL FAB gun with its unique design allows focusing and deflection 
of the neutral fast atom beam and fully controlled through the PC based 
DAWin data system.

FAB product ion mass spectrum of the [M-H]- ion of glycochenodeoxycholic 
acid 3-sulfate (GCDCA-3S) acquired with B/E = constant linked scan 

A variety of ionization and sample introduction techniques are available as options.
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The DAWin, the instrument control and data acquisition software for the MSation, 
includes a highly sophisticated auto-tuning function for all available ion sources.

The DAWin can automatically optimize the instrument parameters and achieve the 
requested mass resolving power. When the desired resolution is entered, slits are 
automatically adjusted and the required resolving power is obtained. The achieved 
mass resolution can be easily confirmed in the Ion Monitor window. The Ion 
Monitor window also displays the peak shape and intensity in real time.

Optimizing Sensitivity

Adjusting Resolving Power

Fully Automated Instrument Tuning

Confirm the process and the result of the 
auto-tuning in the Tuning Report window.

Click the start button to initiate 
the auto-tuning process.

Set the desired mass resolution.

Confirm the achieved mass resolution 
in real time.
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Installation RequirementsStandard Configuration

Major Optional Attachments

Installation Layout

* Specifications subject to change without prior notice.

Power and Grounding 

For MStation basic unit

 Power: Three-phase 200 V (190 to 210 V) 

  AC, 50/60 Hz, 50 A (average: 45 A)

 Grounding: exclusive for the basic unit with

  resistance 100 Ω or less

 (The length of the power cable to the switchboard is 10 m.)

For Data System including the Acquisition Processor Unit

 Power:  Single phase 100 V (95 to 105 V)  

  AC, 50/60 Hz, 15 A

Cooling Water

 Pressure: 0.11 to 0.25 MPa

 Flow rate: 10 to 12 L/min

 Temperature: 20 to 22 ℃
 Faucets: 2 x 14 mm O.D.

 Drains: 2 x 14 mm O.D.

Installation Room

Floor space 3.5 x 4.0 m or more

Entrance: 1.8 (W) x 2.0 (H) m or wider

External vibration: X, Y and Z directions

Amplitude: 6 µm or less (at 5.0 to 10 Hz)

  25 µm or less (5 Hz or less)

Acceleration: 0.024m/s2 or less  (at 10 Hz or higher)

Variable magnetic field: 2 x 10-7 T or less

Static magnetic field: 5 x 10-5 T or less

Temperature: 20 to 27℃
Temperature fluctuation: Within ±3 ℃ /day, and within ±1 ℃ /h

Humidity: 30 to 70 % (no condensation)

Total weight: Approx. 3.0 tons

Heat dissipation

 Total: Approx. 49,800 kJ/h (max.)

 To cooling water: Approx. 22,600 kJ/h 

 To air: Approx. 27,200 kJ/h

MStation Basic Unit

・Standard sample inlet

・EI ion source

・QQHQC double-focusing mass analyzer

・Post-acceleration ion detector

・Vacuum evacuation system

Gas chromatograph

GC/MS interface

Acquisition processor unit

Personal Computer

System program

MS-23060CI CI Chamber

MS-DCI15A DCI Probe

MS-22070DIP Direct Sample Insertion Unit

MS-FAB15A FAB Ion Source

MS-FD15A FD Ion Source

MS-LS15 Linked Scan Unit
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