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LUDLUM MODEL 375P SERIES RADIATION 
DETECTOR SYSTEMS 

 
 

Image used with permission by Ludlum to the Association 
of State and Territorial Solid Waste Management Officials 
(ASTSWMO) 

 

Instrument Capabilities: Units Measured:  

• Detects gamma radiation 
 

• Sensitivity: 400 cps per µR/hr per detector 
• Range: 0.0 to 9999 kcps 

Instrument Use: 

Product Manual 
Video: Model 375P Overview  

Perform a pre-monitoring operability check on the Model 375P Detector System: 

Operational Check: 
• The operational check is to make sure that radiation detectors and electronics are working correctly. 

Ludlum Measurements suggests that an operational check be performed daily.  
• Use the radiation check source provided with the instrument to ensure proper alarm function. When the 

check source is not being used, store in a secure area. These sources contain very small amounts of 
radiation, they are “exempt” sources and pose very little risk, however it is important to handle them with 
care and respect.  
 

Follow these steps: 
1. Measure the background reading at the system. Background radiation will vary from site to site, so the 

system should be turned on, allowed to warm up for about a minute, and then the reading should be 

recorded.  

2. Hold the source up to the front part of the detector for approximately five seconds and then remove the 
source from the detector. 

3. The alarm should activate, causing the audio to sound and the lights to illuminate. Any remote alarm 
indicators should also be activated. (i.e. strobe or horn if applicable).  

4. Press any front-panel button, and all alarm indicators should activate, including any remote strobe or horn 
that is connected (if applicable). 

5. Repeat the procedure for the other detector if it was not triggered by the first test. 
 
 
 
 
 
 

https://ludlums.com/images/product_manuals/M375P-336_&_M375P-500_&_M375P-600_&_M375P-1000_&_M375P-2000_&_M375P-3500.pdf
https://ludlums.com/products/all-products/product/model-375#video


P a g e  | 2 

 

Response Status Indicators: 

• Status: green light indicates that the instrument is functioning properly; 
• Low Alarm: yellow light and slow beep (1 per second), can be set at any point from 0 to 9999; 
• High Alarm: red light and fast beep (4 per second), can be set at any point from 0 to 9999; 
• Detector Fail: red light and constant audible tone > 68 dB at 61 cm (2 ft), for conditions of detector overload, 

no count from detector, or instrument failure; 
• Low Bat: yellow light, indicates less than two hours of battery life remaining; 
• Overload: display reading of "–OL–" and audible FAIL alarm indicate detector saturation; 
• Overrange: display reading of "– – – –" and activated low and high alarms indicate that the radiation field 

being measured has exceeded the counting range of the instrument (or when dead time correction accounts 
for more than 75% of the displayed reading). 

Onsite Alarm point Calculation:  
 

 Since the radiation background varies by geographic region, the alarm point setting must be reset onsite. 
 

Use the following procedure to calculate the setting:  
1. Ensure the proper dipswitch settings are set. The fourth setting of the dipswitch, the 1/2SEC-2SEC switch is 

to the right, or on the 2SEC position. This setting, where the alarm is checked every 2 seconds, is the 
preferred setting to maximize sensitivity and to reduce false alarms.  

• The 1/2SEC setting should only be used if vehicle speed is not controlled or is over 15 mph (miles 
per hour).  

• If the 1/2SEC setting is used, then all alarm calculations below should use values based on ½ second 
measurements, not 2 seconds.  

2. Measure the background reading at the system. Background radiation will vary from site to site, so the 
system should be turned on, allowed to warm up for about a minute, and then the reading should be 
recorded.  

• Example: The Model 375P measures a background of 4 kcps. This is a sum reading from both 
detectors (assume that each detector measures half of this or 2 kcps) but note that the sigma alarm 
calculation (based on 2 seconds) is thus 4000 counts per detector.  

3. Know the conversion of background measurement to uR/hr. The sensitivity of the detector for the Model 
375P-1000 has been averaged over many detectors and is approximately 400 cps per uR/hr. 

• Example: Using the example above each detector measures 2 kcps at background, and thus 
measures 5 uR/hr at each detector.  

• Note that since the Model 375P-1000 detector has lead shielding on the back of the detector, it will 
normally read less background than a handheld detector like a Ludlum Model 19. 

4. Convert the 10 uR/hr alarm point to counts Assuming the sensitivity of the detector for the Model 375P-
1000 is 400 cps per uR/hr, then each detector should receive 4000 cps from a 10 uR/hr increase. 

• Example: Using the example above where each detector measures 2 kcps at background, we will 
then want the detector to alarm when the radiation level changes from 2 kcps to 6 kcps (4 kcps 
increase equaling a 10 uR/hr increase). More accurately, since the alarm is calculated over 2 
seconds, the detector should alarm when the 2 second background of 4000 counts rises to 12,000 
counts. 

5. Calculate the sigma setting for 10 microR above background “Sigma” is approximated by the square root of 
the background, and the alarm point is set at the number of these “sigmas” to activate the alarm. 

• Example: Sigma is, in this case, the square root of 4000, which equals 63 (rounding off). The number 
of sigma in 10 uR/hr above background is calculated by dividing 8000 counts (10 uR/hr) by 63 (the 
square root of 4000). The value is 8000/63, or 127 sigma. 
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6. Set the Sigma Alarm to the number calculated in the preceding step. Ensure that the top dipswitch 
CALMODE is set to the right and press the SIGMA ALARM button and the up and down arrow buttons to 
change the alarm point. When done, put the CALMODE switch back to the left. 

• Example: The amount calculated above was 127 sigma, so adjust the SIGMA ALARM level to 127. 
7. (Optionally) Adjust the sigma to allow for truck speeds higher than 6 mph. The sensitivity of the detector is 

lowered as speed increases. The sigma value must be lowered to compensate. The sigma setting is 
proportional to the square root of the ratio of the change of speed. The calculation above is appropriate for 
6 mph. To account for speeds up to 10 mph, the change is a ratio increase of 1.6. The square root of this 
value is 1.26. The sigma value should be lowered by factor of 1.26. 

• Example: Sigma was calculated to be 127, so it is reduced to a new value calculated as 127/1.26 or 
100 sigma if vehicle speeds are frequently 6-10 mph.  

8. Verify using supplied 10 microcurie check source. 
 

 
 


