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Specification of SHARAQ Spectrometer 

 
　　　Total Weight   About 500 ton 
　　　Momentum Dispersion (D)  5.8 m 
　　　Horizontal Magnification (Mx)  0.42 
　　　Momentum Resolution (1mm)      1/14700 
　　　Angular Resolution   < 1 mrad 
　　　Longitudinal Acceptance  ± 1.7deg  
　　　Spot Size 60mm×10mm (case: Dispersion matching mode) 
　　　Transverse Acceptance  ± 1deg 
　　　Solid Angle   2 msr 
　　　Spot Size 10mm×10mm 
　　　Transverse Acceptance  ± 2.4deg 
　　　Solid Angle   4.8 msr 
	

High-Resolution Beamline	 SHARAQ 
Spectrometer 

RI beams with spreads in angular and momentum are focused 
on the focal plane of SHARAQ. Beam position at the focal 
plane depends on only the momentum transfer of the reaction 
at the target (Dispersion matching mode). 

Beam  Trajectory  from  Beamline  to  SHARAQ 	

Focal Plane	Production Point of RI Beam	

URL: http://www.cns.s.u-tokyo.ac.jp/sharaq/index.html	

Target	



High-Resolution Beamline to achieve the high 
resolution in RI beam blurred   !SHARAQ to explore the nuclear world�

SHARAQ 
Spectrometer 

Construction of SHARAQ to measure nuclear 
reactions at the high resolution in RIKEN RIBF

Development of Tracking 
detector and DAQ System

At the RIBF, where SHARAQ was constructed, beams of 
various unstable nuclei are produced in large quantities using 
heavy-ion reactions, which are supplied to the experimental 
hall. RI beams have sizable momentum and angular spreads; the 
High Resolution Beamline was designed to reduce these 
spreads. The operation of the SHARAQ began at the end of 
FY2008. 	

High Resolution Magnetic spectrometer SHARAQ is an 
experimental device to create new quantum states and 
investigate their properties. Experiments are performed on 
exotic states, such as isovector spin monopole resonances   
and the tetra neutron system.     	

SHARAQ spectrometer is a device for making high-
resolution measurements (10,000) of the energy of unstable 
beams and the products created by secondary reactions. In 
2009, the SHARAQ spectrometer was constructed at the 
RIKEN RIBF facility by the University of Tokyo, RIKEN, 
and international cooperation. 	

Tracking detectors and a high-
speed DAQ system are newly 
developed to diagnose the 
trajectory of the quantum beam, 
resulting in more than 20 times 
better resolution than the original.	

High-Resolution Beamline	

Superconducting Ring 
Synchrotron (SRC) 

Isovector spin monopole states 
of 208Pb 	

Energy spectrum of 
tetra neutron system �
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A/Q spectrum of 57Sc	


