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Construction and characterization of the Central Neutron Detector for CLAS12

The Central Neutron Detector

Detector assembly

The mechanical structure

Conclusion and future work

In the nDVCS reaction more than 80% of the neutrons will be emitted at an angle bigger than 40° and so will be localized in the central region The CND construction started in December 2013 at the Institut de Physique Nucléaire d'Orsay. We assembled 21 blocks and tested, with cosmic rays, 17 of them out of the 24 of the final design. For all the tested blocks we measured a time resolution σ TOF better than 160 ps thus satisfying the requirements, in terms of time properties, needed to perform the desired hadron physics experiment.

At the present time we are organizing the shipping that is planned for spring 2015. The installation will take place one year later and the experiment will start on 2017

Test and characterization of the CND

The main constrains for the design of the CND are : • Limited space available (10 cm of total thickness) • Strong magnetic field (5 T) • Good time resolution (σ150 ps to ensure n/γ beta separation between 0.2 and 1 GeV) Three layers barrel of 73, 70 and 66 cm-long scintillators.

One end of the scintillator is connected to a long light guide while the other end is glued to a "U-turn" light guide that redirects the light in the neighbor bar. Approximately 1 week of work to assemble one block Three positioning tools for the gluing procedure

Step 1

Step 2

Step 3

Step 4

The wrapping procedure has to be very careful to respect the keep-in volumes and clearance requirements 

  of CLAS12 It is crucial to have a dedicated n detector in the central region of the apparatus Once each block has been fully characterized with cosmic rays it is positioned in the structure to test the stability and the strength of the final CND assembly. So far we installed 16 blocks in the structure

  The light is collected on PMTs all placed upstream Operations needed to assemble one block:  Gluing• between fish tail, long and short light guides • between light guide and scintillator • between two scintillator bars and the U-turn light guide  Wrapping• with Al foil • with black tape  Assembling three layers of scintillator couples with foam for correct positioning

  photoelectrons