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  SSRL  Memorandum



Date:
Sept. 9, 2005
     To:

Sayed Rokni, RSO and ES&H

From:
Jeff Corbett, SSRL
     Cc:
J. Liu, A. Prinz, I. Evans, R. Hettel
   Subj: 
Operation of Synchrotron Light Monitor (SLM)
This request is to seek the approval of the operation of the SPEAR3 Synchrotron Light Monitor (SLM) beamline from the radiation safety perspective.

Operation of the beam line utilizes the synchrotron radiation from bending magnet 4BD1 at the end of injection section straight in the ring. An in-alcove, water-cooled ‘cold finger’ will intercept the median-plane x-ray component of the beam. The visible/UV component is then reflected at 9-deg incidence off a Rh-coated Silicon mirror (M0) before propagating through the ring lateral wall, beam pipe, and into a lead-lined experimental table-top box inside Bldg. 120, Room 101. The photon beam exiting the box contains <10mW visible and near-UV components.
There are four main radiation safety issues:

1. The SLM beam line shielding design protects against electron beam losses (normal and abnormal losses in ring chamber and mis-steered losses in SLM line), the x-ray component in the SR beam, and gas bremsstrahlung. The design is compliant with 5-W injection beam and 500-mA stored current. 

2. The beam line is open at all times, including injection. An electron beam deflection system (which utilizes three permanent magnets) has been installed near the beginning of the SLM line to mitigate any potential hazard associated with mis-steered electron injection beam entering the SLM line. 
3. There is an interlocked lead safety shutter located upstream of the experimental box. The radiation shield box and shutter are administratively locked with the SSRL master key as well as the box cover is interlocked to the SPEAR3 RF system with the standard SSRL hutch protection hardware system (HPS).
4. Beamline heat load protection: components upstream of mirror are properly LCW-cooled (though there are no personnel hazards if burn-through occurs) and components downstream of mirror have no burn-through issues due to its low power (~10 mW).
Thorough studies and qualified peer review have been performed for relevant issues:

a) Radiation hazards (Liu and Rokni, RP 02-01 Rev. 2, 09-06-05)

b) Ray-trace and shielding design (Ringwall, SSRL-NOTE-M408, Rev. 2, 09-08-05)

c) Ray-trace peer review and response (A. Prinz, A. Ringwall)

d) Electron clearing magnet system peer review and response (J. Safranek, A. Ringwall, J. Corbett)

To date, the complete SLM line has been installed including all apertures, collimators, electron clearing magnets, cold finger, M0 mirror and vacuum components. The in-alcove shielding (~150 2x4x8 inch Pb bricks) is in place and is scheduled for minor modifications as per recommendations from the ray-trace review of A. Prinz. All in-alcove shielding components will be listed in the SPEAR3 BAS. Final out-of-alcove shielding components will be installed prior to the SPEAR3 ring start-up in Nov. 2005. 

Regarding operation of the beam line, it is understood that area control, radiation commissioning survey, and dose monitoring will be conducted in accordance the BAS/BLA procedures to be worked out by Ian Evans and responsible RP. Operators of the SLM line will also be trained.
Please find enclosed supporting documents for the radiation safety review. We have covered all aspects of the work from the point of view of radiation hazards, mitigation and controls. 
Supporting Documents
1. ‘Executive Summary of SLM Radiation Review’ – a top-level review for staff who do not have time to read ~150 pp of supporting documents.

2. ‘Radiation Safety Design for SPEAR 3 SLM Beamline’, (RP Note 02-01 by Liu and Rokni) - a detailed study of radiation transport calculations and shielding design criteria for all forms of ionizing radiation hazards associated with the SLM beam line.

3. ‘SPEAR 3 Synchrotron Light Monitor, Radiation Report #1’ (SSRL-ENG-408 by Ringwall) - detailed beam and radiation tray-trace studies associated with electron beam loss showers, Compton scattering of primary synchrotron-radiation beam and scattering of GB.

4. Permanent Magnet System  Review, Safranek et al
5. Ray Trace Review, Prinz, et al
