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(Brief description of work being performed)

The fast detector project utilizes a laser polarimeter the test setup of which is taking place in room 1-99 of Physics.  We are expecting to use a green laser class IIIB (max laser power of 50mW).  Another laser from Coherent, with a laser radiation in the Infra-red (=1.3m) class IIIB (max laser power of 200mW) is also in the possession of our group and may be used in physics for tests.  If so we will seek an approval prior to their installation and operation. The main experiment is using an electron beam of 50MeV and is located at the ATF (bldg 820).
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I.
PROJECT DESCRIPTION
A.
Project description and approach:

The aim of the first phase of this project is to make a fast detector capable of detecting a beam of particles with an ultra-fast rise time, in an easy and a non-destructive way.  A laser polarimeter is utilized which senses the electric field created by a charged beam when passing by an electro-optic crystal.  By using the Kerr effect we observe the ellipticity induced change in the laser amplitude escaping the analyzer by a fast photo-detector. For most part the laser light will be enclosed in the fiber and the crystal, being exposed only immediately after the laser and before the photo-detector.  The trained people will use the room for tests, and storage of equipment relevant to the project.  Low voltage (less than 10V) and low current fast pulsers may be used for calibration.  All the optical surfaces will be regularly cleaned with ethyl alcohol or acetone.

B.
Describe the Apparatus and the operating conditions and maintenance procedures that will be used. List Special Equipment (X-ray generators, lasers, radioactive sources, etc.) that will be used during the project:

The apparatus used are the laser, a low voltage (less than 10V) pulser, voltmeters, photo-detectors, oscilloscopes and other electronic devices.

The setup consists of a laser, two polarizers to polarize and analyze the light, the crystal which is the sensing device and fibers to bring the laser light to the crystal and take it out for analysis.  After the analyzer there is a photo-detector and then an oscilloscope.

The duration of the tests at times is expected to require the laser to be on without the users being in the room.

The laser is an OMNICHROME(532-50GS) Ar ion laser capable of delivering a maximum of 50mW in the 514.5nm wavelength.  It does not require gas bottles in the room.  The other laser is a solid state IR laser with a maximum of 200mW in the 1310nm wavelength.

The maintenance requirements only involve the cleaning of the optical surfaces with ethyl alcohol or acetone and occasional laser tuning.

C.
Describe the expected duration of the experiment and the experiment termination or decommissioning procedures, including disposal of hazardous materials, that will be necessary to return the laboratory to a condition suitable for other projects:
This project received an LDRD funding for two years starting Fall 1998.  The de-commissioning procedures include the dismantling of the setup and storage of the laser, and other optical equipment.  There are no special needs during this stage.

II.
CHEMICALS INVOLVED IN THE PROJECT MSDSs for commercial products can be obtained from the vendor, or through the BNL CMS Database http://www.sep.bnl.gov/cms/.
A.
List all chemicals (including solvents, resins, epoxies, etc.) and estimate the quantities of each that will be used during the year.

Ethyl Alcohol 1 liter/year. Acetone 1 liter/year.

B.
List any chemicals that require special precautions. 

None.

III.
ENVIRONMENT Review the project from the perspective of the environment, including air emissions, waste water discharge, hazardous and solid waste, etc. Include radioactive and non-radioactive waste streams.

A. Waste Disposal Identify the quantities and disposal methods of the products and waste materials involved in the project.  

There is going to be only the regular wastes in the approved fashion.

B. Waste Minimization Plan Waste minimization measures must be part of the review.

Only minimal amounts of waste are generated by this project. New materials are evaluated for their impact on the waste stream. Non hazardous alternatives are used wherever possible.

C. Environmental Threshold/Priority Determination Fill in the following tables. “Per Run” means each time the experiment is run. Do not include radioactive "calibration" sources.

EPA Threshold Determination Criteria
Yes
No

Does the experimental process result in the generation of hazardous, mixed, or radioactive waste in excess of 1000 cc’s per run?

X

Does the experimental process require a point source air permit?

X

Does the experimental process involve the use of ammonia, or ammonia compounds, in excess of 50 grams of ammonia per run?

X

Does the experimental process involve the use of copper, or copper compounds, in excess of 4 grams of copper per run?

X

Does the experimental process involve the use of silver, or silver compounds, in excess of 0.4 grams of silver per run?

X

Does the experimental process involve the use of zinc, or zinc compounds, in excess of 2.7 grams of zinc per run?

X

Does the experimental process involve the use of mercury, or mercury compounds, in excess of 5 milligrams of mercury per run?

X

Does the experimental process involve the use of PCBs in any quantity?

X

Does the experimental process involve the use of pesticides in any quantity?

X

Does the experimental process involve the use of more than 0.5 mCi of tritium per run?

X

Does the experimental process involve the use of more than 0.07 mCi of C-14 per run?

X

Does the experimental process involve the use of more than 0.02 mCi of P-32 per run?

X

Does the experimental process involve the use of more than 0.3 mCi of S-35 per run?

X

Does the experimental process involve the use of any other radioactive isotopes? List isotope and activity used per run.



X

EPA Priority Determination
Yes
No

Will the experimental process utilize any acutely toxic materials, as identified in ESH Standard 6.2.0, Appendix 2 (G)(1)?

X

Will the experimental process utilize any of the following materials, in any amount?

X

Mercury

X

1,1,1-Trichloroethane

X

Trichloroethylene

X

Perchloroethylene

X

Carbon Tetrachloride

X

Polychlorinated Biphenyls (PCBs)

X

Ethylenedibromide

X

Pesticides

X

Strontium-90

X

Tritium

X

D.
Outline any anticipated environmental problems and their resolution.

None.

IV.
INDUSTRIAL HYGIENE

A.
Experiment-specific. List requirements, such as, sprinkler system, fire blankets, interlocks, room postings, laser approvals, etc.

The room has been certified before for operating the same laser (i.e. the required interlocks exist).  We will receive the laser safety approval before we operate it again. When the laser is in operation, the room and laser interlocks must be tested semiannually. These tests will be documented in a logbook located in the room near the laser.

B.
Chemical Safety. List protective equipment required, such as safety glasses, face shields, breathing apparatus, gloves, etc.

Laser protective goggles.
C.
Radiation.  Radiation Work Permits, shielding requirements, radiation monitoring, ALARA review, etc.

None.

D.
Emergency procedures. List any immediate actions and precautions necessary in an emergency. 

None.

V.
PERSONNEL AND TRAINING

A.
The following individuals are assigned to this project.


NAME
LIFE NO.

Y. Semertzidis
20304

R. Larsen (retired)
L6555

D. Nikas 
N5577

B.
The following training has been identified as required courses for this project (All BNL employees and visitors are required to take GET):

Laser Safety IND011

Hazard Communication IND200

GET V001

D. Describe any required experiment-specific training.  Attach a copy of written exam, if used.

None.

VI.
FEEDBACK AND COMMENTS

None.
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