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Hall A experiment E02-013 a measurement of the neutron electric form factor
Gn

E at high momentum transfer, is scheduled to run from 24 February 2006 until
08 May 2006. This experiment will use:

• the standard Hall A beamline

• modified polarized3He target, main modification being the new target cham-
ber, as described in the polarized target section of Hall A OSP

• the BigBite dipole magnet as described in a new OSP for BigBite and the
E02-013 COO

• the new BigBite detector package, as described in this document.

• the new BigHand large area neutron detector, as described inthis document
and in the OSP for BigHand movement.

The new hazards introduced by the additional equipment in the Hall are out-
lined in the next few sections.

Polarized 3He target
The hazards associated with the polarized3He target include flying glass and

high intensity noise associated with target cell explosions. To deal with these haz-
ards of cell rupture, face-shielding and hearing protection are required of anybody
who is exposed to the target cell. Only trained personnel areallowed to handle
cells, and gloves and a long sleeve shirt or lab coat are required. A barricade will
be placed around the target area. Warning signs will be posted when the target is
in place and the target enclosure is open. If the target enclosure is closed, only
hearing protection is required in the target area and warning sign will be posted.
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The new target Chamber
The new target chamber of the polarized3He target system poses several po-

tential safety hazards that include: hazards associated with confined spaces, Oxy-
gen Deficiency Hazards, hazards due to exposure to laser light, hot surfaces, ra-
diation, and magnetic field, and flammable gas hazards.These hazards can be
potentially lethal; only authorized, trained personnel listed in the polarized
3He target section of the hall A OSP are allowed to enter the target chamber.

As outlined in Jefferson lab EH&H manual Appendix 6160-T4, the target en-
closure falls into the category of Permit-Required ConfinedSpaces when the target
is in the operational mode.NO ONE is allowed to enter the target enclosure
when the target is in the operational mode. When the target is in this mode a
tool is required to open the door or plastic panels of the enclosure in order to enter
it. Laser is interlocked with the door and the plastic panels. Furthermore, there
will be warning signs around the enclosure prohibiting entry into the enclosure.

When entry into the enclosure is required for some reason, the procedures
outlined in the target OSP must be followed to ensure that thehazards inside
the target chamber are mitigated to a level that will qualifythe enclosure as a
Ventilated confined space, as outlined in Jefferson lab EH&Hmanual Appendix
6160-T2: Ventilated Entry Procedure.

Only authorized personnel listed in the polarized 3He target section of
the hall A OSP are allowed to enter the target chamber using this ventilated
Entry Procedure.

The safety hazards associated with the target chamber include:

• Potential for an ODH situation due to the presence of glass reference cell
connected to H2, 3He, and N2 gas cylinders located outside the enclosure.
The ventilated Entry Procedures outlined in the target OSP will mitigate this
risk.

• Exposure to high-power laser light: The laser area is completely sealed with
optics box, windows and doors on the target magnet. All enclosures can
only be opened with a tool. In addition, a laser interlock system is designed
to turn off lasers if any enclosure is opened (with the exception during laser
alignment procedure when the whole hall will be designated as laser area).
The laser safety control is described in detail in the LSOP, everyone entering
the target enclosure should be laser trained, should read, understand, sign
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the LSOP and be approved by the polarized3He target laser safety officer J.
P. Chen.

• Local flash fire hazard due to the presence of H2. The gas system used for
the E02-013 reference cell will have a bottle of scientific grade hydrogen
gas attached which contains 80 SCF of gas, making this a Class0 system,
whose associated risk is a small local flash fire. The presenceof this hazard
requires that combustibles and ignition sources shall be minimized within
10 feet.

• After beam on target, the target area could have radiation hazard. RADCON
or ARM should determine the radiation level and declare safeto enter before
anybody goes near the target area.

BigBite dipole magnet
The potential hazards associated with the BigBite dipole magnet include elec-

trical (the power supply has a maximum output current of 1050A at 250 V), mag-
netic (the central magnetic field is of the order of 1 Tesla), and fire (associated with
high current power supply). These hazards are described in detail in the BigBite
OSP. The BigBite magnet should always be turned off when workis being done in
the immediate area around the magnet or when the BigBite spectrometer’s angle
is being changed by the technical staff. Further information about static magnet
fields can be found in Chapter 6440 of the Jefferson Lab EH&S manual.

BigBite Detector Package
The BigBite detector package contains following detectors:

• Multi-Wire Drift Chambers (MWPC) for particle tracking

• A trigger scintillator plane

• Pre-shower and total-shower detector for particle identification

BigBite wire chamber package consists of three MWDC, located immediately
behind the BigBite dipole. The gap between two Chambers is approximately
35 cm. The active area of the first chamber is 35 cm x 140 cm. The active area
of the second and the third chambers is 50 cm x 200 cm. The chamber will oper-
ate with a pre-mixed gas mixture of 50% Argon and 50% Ethane kept just above
atmospheric pressure. This flammable gas mixture is supplied by the Hall A Wire
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Chamber Gas System (HAWGS). This is the standard gas supply system used for
the Hall A detectors. The operation and safety of this systemis documented in
HAWGS operations manual:

http://hallaweb.jlab.org/document/HAWGS/HAWGSOpMan.html
The operational voltage for these MWDC are around 2000 V, supplied with a
maximum current limit of less than 100µA.

The pre-shower and total shower detectors consist of 243 lead-glass blocks
coupled to shielded photo-multiplier tubes, operated at voltages around 2000 V.

The hazards associated with the BigBite detector package include flammable
gas hazard due to the potential for small leaks of the 50% Argon and 50% Ethane
mixture from the MWDC and high-voltage hazard due to MWDC andphoto-
multiplier tube power supplies, power lines and connectors. Only experts au-
thorized by experiment spokespersons are allowed to work onand/or make any
modifications to the detectors or the high voltage settings.

The presence of flammable gas in the BigBite wire chambers classifies it as a
class 0 flammable gas system. The following safeguards must be taken to miti-
gate the hazards associated with this class 0 system in addition to the safeguards
already implemented on the Hall A Wire Chamber Gas System

1. Appropriate warning signs will be placed around the area.

2. Combustibles and ignition sources should be avoided within 10 feet.

3. Gas leaks from the chambers have been measured to be less than 5 liters/hour
from any one chamber.

4. Ventilation above one air change per hour will be maintained in the area of
the BigBite wire chambers.

5. No welding will not be allowed within 35 feet.

Only Jack Segal or someone designated by him is authorized toset the gas
flow rates. The read-back of the gas flow rates will be displayed using EPICS
variables. If the experiment personnel observe anything unusual with gas flow
rate read-backs, they must contact the technician on call.

The total flow rate to the chambers will be set at 20 liters/hour. The exhaust
gas will be released into Hall A. Clear warning signs will be placed around the
location of the exhaust.
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BigHand: Large area neutron detector
The BigHand neutron detector weighs 80 tons and is about 6.5 mtall. It con-

sists of alternating layers of steel plates and thick plastic scintillator bars arranged
in cassettes which are supported by a steel cage. The large size and the weight of
this detector pose obvious safety hazards. Only the Hall A technical staff is al-
lowed to move the BigHand detector. The movement of the detector is covered in
the OSP PHY-05-009. Any work on the BigHand detector has to becoordinated
through the Hall A work coordinator Ed Folts.

The BigHand package contains a lead wall for shielding purposes. The lead is
painted to minimize the health hazard due to accidental ingestion or inhalation of
lead particles. Note, however, that no work is planned that would require access
to the lead itself.
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