Rad Lab safety- Shielding- Dosimetry-Metrology
 

Shielding: 
I really like Steven's rolling personal shield. Shown is the apparatus I chose to achieve the same effect.
 

Also lead gloves, lead apron and lead-glass eyewear. Not all at once, but as needed. Having it handy is the ideal.
 

Vinyl covered lead sheets/blankets/curtains, lead bricks ( 26 lb. ea) and lead shot bags make for easy and effective temporary experiment shields. 
 

For neutron experiments, I use stacks of 1/2" thick HDPE (high density poly ethylene) and graphite plates, all 6" X 6".
These are for shielding and for moderation for the detectors.  
 

Eye and hand exposure is to be avoided especially, followed by gonad. Charts available on the internet.
 

Dosimetry: 
Pen dosimeters not a bad idea at all. When working at the cyclotron I wore two, plus a ring badge, a film badge and a TLD. 
Multiple technologies = redundancy.
 

Same with area monitors and neutron detectors. You can't be over instrumented, but you can sure be under instrumented.
 

Area monitor can be GM tube, pancake especially good, but back it up with an ion chamber. Alarming units are best, if available. 
 

Personal dosimeter = pen types for sure, I have 4 in an eyeglasses case for chest area, 4 more in a pager case for the belt area. Different ranges. Experimenting with Gamma Bubble Detectors in this role now.
Alarming personal dosimeter. I use Rados 60, many other types out there. Also I keep a PM1703GN ( gamma -neutron) on the belt. It's very sensitive and has a vibrator alarm. 
 

Experiment Metrology:
After all, measuring the results of an experiment is the whole reason for Home lab in the first place.
 

Basic premise for all metering: The *MORE SENSITIVE* the detector and the smaller the radiation field under test, the *MORE SHIELDING* is required on the detector setup. I use 2" of lead as a start.
 

Neutron detector can be He3 (state of the art, preferred), BF3 or B-10. All good, well documented. Definitely back up with a bubble detector. 
 

X-Ray detector can be GM tube ( pancake preferred), low energy sodium iodide scintillator, ion chamber, pressurized Argon etc. etc. When high Voltage is being used ( X-Ray tube, discharge tubes, plasma), ALWAYS back up with ion-chamber to catch those pulsed sources. Not needed if only isotopes are being used. 
 

 

Alpha-Beta-Gamma - determined by the experiment, but a pancake will detect them all. Use a single sheet of paper to eliminate Alphas, use a 1/2" piece of Plexiglas to eliminate Betas ( and Alphas too obviously). There is no end to the special detectors that can be used in an experiment, but a good old basic pancake can usually get the job done.
 

METERING UNITS: Dial type metering units are fantastic for watching trends, minor fluctuations etc. but a digital meter (scaler) is needed to tally pulses over a measured period of time for many experiments. There are a number of units out there that can do both.
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