
 

 

 

 

 
 

MKS-05 ñTERRAò 

DOSIMETER -RADIOMETER  

 

 

Operating manual 





 

 
 

1 

CONTENTS 

 

1 DESCRIPTION AND OPERATION ................................................... 4 
1.1 PURPOSE OF USE ............................................................................ 4 
1.2 TECHNICAL SPECIFICATIONS ......................................................... 5 
1.3  DELIVERY KIT  ............................................................................ 17 
1.4 DESIGN AND PRINCIPLE OF OPERATION ....................................... 18 
1.5 LABELING AND SEALING ............................................................. 23 
1.6 PACKING ..................................................................................... 23 

2 PROPER USE ..................................................................................... 24 
2.1 OPERATING LIMITATIONS ............................................................ 24 
2.2 PREPARATION OF THE DOSIMETER FOR OPERATION ..................... 24 
2.3  USE OF THE DOSIMETER .............................................................. 29 

3 TECHNICAL MAINTɽNANCE ..................................................... 102 
3.1 TECHNICAL MAINTENANCE OF THE DOSIMETER ........................ 102 
3.2 VERIFICATION OF THE DOSIMETER ............................................ 105 

4 CERTIFICATE OF ACCEPTANCE ................................................ 116 

 



 
 

2 

 

5 PACKING CERTIFICATE .............................................................. 117 
6 WARRANTY ................................................................................... 118 
7 REPAIR ............................................................................................ 119 
8 STORAGE ........................................................................................ 120 
9 TRANSPORTATION ....................................................................... 121 
10 DISPOSAL ..................................................................................... 122 
ANNEX ɸ............................................................................................ 123 
ANNEX B ............................................................................................ 125 
ANNEX C ............................................................................................ 127 
ANNEX D............................................................................................ 128 
ANNEX E ............................................................................................ 129 
ANNEX F ............................................................................................ 130 
ANNEX G............................................................................................ 136 
ANNEX H............................................................................................ 138 
 

  



 

 
 

3 

This operating manual (hereinafter called the OM) is intended to 

inform the user about the principles of operation and rules of application 

of the MKS-05 ñTERRAò dosimeter-radiometer. The manual contains all 

information necessary for proper use of the dosimeter and full realization 

of its technical possibilities.  

 

The OM contains the following abbreviations and symbols: 

DE  - ambient dose equivalent; 

DER  - ambient dose equivalent rate. 
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1 DESCRIPTION AND OPERATION  

1.1 Purpose of use 

The MKS-05 ñTERRAò dosimeter-radiometer (hereinafter referred 

to as the dosimeter) is designed to measure ambient dose equivalent (DE) 

and ambient dose equivalent rate (DER) of gamma and X-ray radiation 

(hereinafter called photon ionizing radiation), and surface beta-particles 

flux density. 

The dosimeter is used in environmental research; as visual aids for 

educational establishments, for dosimetry and radiometry control at 

industrial enterprises; apartment, building, and construction control, the 

territory adjacent to them, household items, clothing, ground surface on 

household plots, vehicles. 
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1.2 Technical specifications  

1.2.1 Key specifications are presented in Table 1.1.  

Table 1.1 ï Key specifications 

Name 
Unit of 

measurement  

Standardized 

values according to 

technical 

specifications 

1 Measurement range of photon 

ionizing radiation DER 
ɛSv/h 0.1 ï 9999 

2 Main relative permissible 

error limit of photon ionizing 

radiation DER measurement 

with confidence probability of 

0.95 

% 

)10(

2
15

*
+

H#
,  

where )(H 10*#  is a 
numeric value of 

the measured DER 
in ɛSv/h 

3 Measurement range of photon 

ionizing radiation DE 
mSv 0.001 - 9999 
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Table 1.1 (continued) 

Name 
Unit of 

measurement 

Standardized values 

according to 

technical 

specifications 

4 Main relative permissible error 

limit of photon ionizing radiation 

DE measurement with 

confidence probability of 0.95  

% Ñ15 

5 Energy range of detected 

photon ionizing radiation 
MeV 0.05 ï 3.00 

6 Energy dependence of the 

dosimeter readings at photon 

ionizing radiation DER and DE 

measurement in the energy range 

of 0.05  to 1.25 MeV  

% Ñ25 
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Table 1.1 (continued) 

Name 
Unit of 

measurement 

Standardized 

values 

according to 

technical 

specifications 

7 Anisotropy of the dosimeter at 

gamma quantum incidence at solid 

angle of 30o to 150o relative to the 

main axis of the detector and from the 

side of the main measurement direction 

for: 
- 137Cs and 60Co isotopes 
- 241Am isotopes 

Note. Anisotropy charts are given in 

Annex A 

% 

 

 

 

 

 

 

°25 

°60 

8 Measurement range of surface beta-

particles flux density 
part./(cm2Ŀmin) 10 - 105 
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Table 1.1 (continued) 

Name 
Unit of 

measurement 

Standardized values according to 

technical specifications 

9 Main relative 

permissible error 

limit of beta-

particles flux density 

measurement with 

confidence 

probability of 0.95 

% 

bf

200
20+ ,  

where 
ɓű
 is a numeric value of 

the measured surface flux 

density in part./(cm2Ŀmin) 

10 Energy range of 

detected beta-

particles 

MeV 0.5 ï 3.0 

11 Measurement 

range of DE 

accumulation time  

h 9999 
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Table 1.1 (continued) 

Name 
Unit of 

measurement 

Standardized 

values 

according to 

technical 

specifications 

12 Resolution of DE 

accumulation time display in the 

range  

of 0 h  to 100 hrs  

of 100 hrs  to 9999 hrs  

- 

 

 

1 min 

1 hr 

13 Absolute permissible error 

limit at DE accumulation time 

measurement during 24 hrs 

min Ñ1 

14 Time of the dosimeter 

operating mode setting, not more 

than  

min 1 
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Table 1.1 (continued) 

Name 

Unit of 

measure-

ment 

Standardized 

values 

according to 

technical 

specifications 

15 Battery life (AAAx2 of 1280 mAĿh 

capacity) under + 20 ʦʉ temperature, natural 

background radiation and switched off 

display backlight, not more than  

hr 2000 

16 Unstable readings of the dosimeter for 6 

hours of continuous operation, not more than 
% 5 

17 Operating supply voltage of the dosimeter  V 3.0 

18 Additional permissible error limit at 
measurement of photon ionizing radiation DE 
and DER and surface beta-particles flux density 
in the supply voltage range of 3.2  to 2.4 V  

% Ñ10 
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Table 1.1 (continued) 

Name 

Unit of 

measure-

ment 

Standardized 

values 

according to 

technical 

specifications 

19 Additional permissible error limit at 

measurement caused by ambient air 

temperature changes from - 20 to + 50 oC, 

per each 10 oC deviation from (20Ñ5) oC for 

all measured physical values 

% Ñ5 

20 Mean time to failure, not less than h 10000 

21 Average value of availability factor, not 

less than 
- 0.999 

22 Average operating life of the dosimeter 
till the first major repair, not less than   

h 15000 

23 Average service life of the dosimeter, not 
less than 

year 10 
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Table 1.1 (continued) 

Name 

Unit of 

measure-

ment 

Standardized 

values according 

to technical 

specifications 

24 Average shelf life of the dosimeter, 
not less than 

year 10 

25 Dimensions, not more than mm 55³26³120 

26 Weight, not more than kg 0.2 

1.2.2 The dosimeter displays the statistical error value of 
measurement result of photon ionizing radiation DER and surface beta-
particles flux density. 

1.2.3 The dosimeter measures photon ionizing radiation DER and 
surface beta-particles flux density until the specified statistical error is 
gained. 

1.2.3.1 The specified statistical error can be programmed by the user 
or determined by the dosimeter automatically depending on the radiation 
intensity.  
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1.2.4 For fast evaluation of photon ionizing radiation DER and 

surface beta-particles flux density, the dosimeter provides a ten-segment 

indicator of instantaneous value. The information is updated on the 

instantaneous value indicator each 500 ms. 

1.2.5 Threshold alarm system with three independent threshold 

levels is implemented in the dosimeter: 

- photon ionizing radiation DER; 

- photon ionizing radiation DE; 

- surface beta-particles flux density. 

1.2.5.1 Threshold level values of photon ionizing radiation DER in 

the range of 0 to 9999 ÕSv/h with discreteness of 0.01 ÕSv/h are 

programmed in the dosimeter. 

1.2.5.2 Threshold level values of photon ionizing radiation DE in the 

range of 0 to 9999 mSv with discreteness of 0.001 mSv are programmed 

in the dosimeter. 
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1.2.5.3 Threshold level values of surface beta-particles flux density 

in the range of 0 to 9999Ŀ103 part./(cm2Ŀmin) with discreteness of 

0.01Ö103 part./(cm2Ŀmin) are programmed in the dosimeter.  
1.2.5.4 The programmed values of the threshold levels are saved in 

the nonvolatile memory of the dosimeter, and are not changed when the 
dosimeter is turned on/off or the batteries are replaced. 

1.2.6 The dosimeter provides four alarm types about the 
programmed threshold levels exceeding: audio, vibration, vibration and 
audio, and visual. 

1.2.6.1 The dosimeter sends a two-tone audio signal and/or an 
intermittent vibration signal when the programmed threshold levels are 
exceeded.  

1.2.6.2 If the programmed threshold levels are exceeded the dosimeter 

provides visual alarm in the form of a measurement result blinking on the 

liquid crystal display, and periodic and subsequent (from left to right) 

highlighting of segments of a sound symbol (4) according to Figure 3. 

1.2.7 The dosimeter sends a short one-tone audio signal and/or a short 

vibration signal if gamma quantum or beta-particle gets to the detector. 
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1.2.8 The dosimeter stores up to 1200 measurement results of photon 

ionizing radiation DER or surface beta-particles flux density in its 

nonvolatile memory. For more convenient identification every 

measurement result is stored along with a three-digit number of 

measurement object, as well as with time and date of measurement. Time 

and date of measurement is received from the dosimeterôs clock, while 

the object number is entered by the user during saving. 

1.2.9 The dosimeter has the mode of clock, in which the current time 

in hours and minutes, as well as the current date, month and year are 

displayed on the LCD. 
1.2.10 The dosimeter has the mode of alarm clock. 
1.2.11 The dosimeter provides indication of low battery status. 

1.2.12 The dosimeter performs measurements under the following 

conditions: 

- temperature from ï 20 to + 50 ʦʉ;  

- relative humidity up to (95Ñ3) % at + 35 ʦʉ temperature; 

- atmospheric pressure from 84 to 106.7 kPa. 
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1.2.13 The dosimeter remains operable after the impact of the 

following external factors: 

- high frequency sinusoidal vibrations (with crossover frequency 

from 57 to 62 Hz) in the range of 10 to 55 Hz, 0.15 mm bias for frequency 

lower than the crossover frequency; 

- shocks with a shock pulse duration of 5 ms, a total number of 

shocks 1000Ñ10 and maximum acceleration of 100 m/s2; 

- shocks in shipping container with an acceleration of 98 m/s2, with 

a shock pulse duration of 16 ms (number of shocks - 1000Ñ10 in each 

direction), or equivalent shake tests; 

- exposure in shipping container to ambient air temperature  

from - 25 to + 55 oC and relative humidity up to (95Ñ3) % at + 35 oC; 

- photon ionizing radiation with exposure dose rate that corresponds 

to ambient DER up to 1.0 Sv/h during 5 minutes.  
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1.3 Delivery kit  
1.3.1 The delivery kit of the dosimeter consists of items and 

maintenance documentation presented in Table 1.2. 

Table 1.2 - Delivery kit of the dosimeter 

Type Item Quantity Note 

ɺɯʉʊ.412129.008-04 

MKS-05 

ñTERRAò 

dosimeter-

radiometer 

  

ɺɯʉʊ.412129.006-06 ʅɽ Operating manual 1 copy  

ɺɯʉʊ.412915.059 Package 1 pc.  

ENERGIZER 
Battery of AAA 

1.5 V type 
2 pcs. 

Analogs 

permitted 

 Leather case 1 pc.  
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1.4 Design and principle of operation 

1.4.1 Design of the dosimeter 

The dosimeter is designed as a flat square plastic body with  

rounded corners. 

The body (Figure 1) consists of the upper (1) and the lower (2) 

covers. The LCD (3) is located in the middle of the upper cover (2); two 

keys of control ï THRESHOLD (4) and MODE (5) are located to the left 

and to the right above the LCD. 
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Figure 1 ï Appearance of the dosimeter (top view) 
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Figure 2 - Appearance of the dosimeter (bottom view) 
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The battery compartment (1) and the window (3) for surface beta-
particles flux density measurement are located in the lower cover (7). The 
battery compartment (1) is closed with the cover (2) whereas the window 
of the detector (3) is closed with the filter cover (4), both of which are 
fastened due to the elastic capacities of the material. The filter cover (4) 
contains the metrological mark (5) showing the mechanical center  
of the detector. 

The control and indication keys of the dosimeter contain the 
corresponding inscriptions. The information table is drawn on the lower 
cover (7) of the device. (Figure 2) The polarity signs are indicated at the 
bottom of the battery compartment (1) for proper insertion of batteries. 

1.4.2 Basic operation of the dosimeter 
The dosimeter is a mono-block construction with: 
- the detector of gamma and beta radiation; 
- the printed-circuit board with the circuit of the anode voltage 
formation, the circuit of digital processing, control, and indication; 
- the batteries. 
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The gamma and beta radiation detector built on the basis of  

Geiger-Muller counter transforms radiation into the sequence of voltage 

pulses; the number of pulses per unit of time is proportional to the 

detected radiation intensity.  

The circuit of the anode voltage formation and the circuit of digital 

processing, control and indication provide:  

- generation and regulation of the detector anode voltage; 

- scaling and linearization of the detector counting response; 

- measurement of photon ionizing radiation DER and surface beta-

particles flux density by means of measurement of an average pulse 

frequency from the detector outlet; 

- measurement of photon ionizing radiation DE by means of 

measurement of a general number of pulses from the detector outlet; 

- measurement of DE accumulation time and real time; 

- operating modes control; 

- measurement results indication. 

The power for operation is supplied by two AAA batteries. 
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1.5 Labeling and sealing 
1.5.1 The upper cover of the dosimeter is inscribed with the name, 

the symbol of the device, the trademark of the producer enterprise, the 
ingress protection rating of the dosimeter, and the pattern approval mark 
of measuring instruments  

A serial number and a manufacture date are inscribed on the  
lower cover. 

1.5.2 Sealing is performed by the producer enterprise.  
The dosimeter is sealed with a special film seal located in the battery 

compartment. It covers the screw heads, whereas the screws fasten the 
lower cover. 

Removal of seals and repeated sealing is performed by the company 
in charge of repair and verification of the dosimeter.  

1.6 Packing 
The dosimeter kit (the device, the operating manual and the leather 

case) is delivered in the cardboard box. 
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2 PROPER USE 

2.1 Operating limitations 
Operating limitations are presented in Table 2.1. 
Table 2.1 ï Operating limitations 

Operating limitations Limitation parameters 

1 Ambient air temperature from - 25 to +55 ʦʉ  

2 Relative humidity 
up to 95 % at + 35 ʦʉ 
temperature, non-
condensing 

3 Photon ionizing radiation influence 
DER up to 1.0 Sv/h 
during 5 min 

Note. For operation in dusty environment or during atmospheric 
precipitations, the dosimeter should be placed into a special case. 

 
2.2 Preparation of the dosimeter for operation  
2.2.1 Scope and order of external examination 
2.2.1.1 Before using the dosimeter, unpack it and check if the 

delivery kit is complete. Examine for mechanical damages. 
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2.2.2 Rules and order of examination for operational readiness. 

2.2.2.1 Study the operating manual before putting the dosimeter into 

operation. 

2.2.2.2 Open the battery compartment and make sure the two 

batteries are inserted, connections are reliable, and there is no leakage of 

salts after durable storage of the dosimeter. In case there is a salt leakage, 

remove the batteries. Clean them, if possible, or replace, if not. Insert the 

batteries and close the battery compartment. 

 

2.2.3 Guidelines on switching on and testing the dosimeter 

2.2.3.1 Press shortly the MODE button to switch the dosimeter on. 

The dosimeter sends a short vibration-audio signal. The dosimeter enters 

the mode of photon ionizing radiation DER measurement, which is shown 

by ñɔò symbol and ñÕSv/hò unit of measurement.  

Note. If the low battery indication appears on the LCD (see 2.3.3.6), 

replace the batteries.  



 
 

26 

2.2.3.2 Press shortly the MODE button and make sure the dosimeter 
has entered the mode of indication of photon ionizing radiation DE 
accumulated value. ñɔò symbol and ñmSvò unit of measurement show that 
the dosimeter is in this mode. 

2.2.3.3 Press shortly the MODE button and make sure the dosimeter 

enters the mode of surface beta-particles flux density measurement. ñɓò 

symbol and ñmin)(

10
2

3

Öcm òunit of measurement show that the dosimeter is 

in this mode.  
2.2.3.4 Press and hold (circa 6 seconds) the MODE button until the 

dosimeter turns off. 
 
2.2.4 List of possible troubles and troubleshooting 

2.2.4.1 The list of possible troubles and troubleshooting is presented 

in Table 2.2. Troubles during use are recorded in Annex E of this OM. 
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2.2.4.2 In case of failure to eliminate the troubles presented in Table 
2.2, or if  more complicated troubles are detected, the dosimeter should be 
sent for repair to the manufacturer. 

 

Table 2.2 ï Possible troubles and troubleshooting 

Trouble Probable cause Troubleshooting 

The dosimeter 

does not switch 

on after the 

MODE button is 

pressed 

1 The batteries are 

discharged 

 

2 No contact between 

the batteries and the 

battery compartment 

clamps 

 

3 One of the batteries is 

out of order  

1 Replace the 

batteries 

 

2 Restore the 

contact between 

the batteries and 

the clamps 

 

3 Replace the 

defected battery 
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Table 2.2 (continued) 

Trouble Probable cause Troubleshooting 

Low battery 

indication is 

displayed on the 

LCD after the 

batteries have been 

replaced  

1 Poor contact between 

the batteries and the 

battery compartment 

clamps  

 

2 One of the batteries is 

out of order 

1 Clean out the 

contacts on the 

clamps and the 

batteries 

 

2 Replace the 

defected battery 

ñEr01ò message on 

the LCD of the 

dosimeter 

Gamma and beta 

radiation detector is out 

of order 

Send the 

dosimeter for 

repair to the 

manufacturer  
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2.3 Use of the dosimeter 

2.3.1 Safety measures during use of the dosimeter 

2.3.1.1 All works with the dosimeter shall be carried out in 

accordance with the requirements set out in the following documents: 

ñRadiation Safety Standards of Ukraineò (NRBU-97). State hygienic 

standards DGN 6.6.1-6.5.001-98, 

ñMain Sanitary Rules for Ensuring Radiation Safety of Ukraineò 

(OSPU-2005) DSP 6.177-2005-09-02 

2.3.1.2 Direct use of the dosimeter is not dangerous for the service 

personnel and is environmentally friendly. 

2.3.1.3 The dosimeter contains no external parts exposed to voltages 

hazardous for life. 

2.3.1.4 The dosimeter meets the requirements of DSTU 7237:2011 

in terms of protection of people from electric shock according to safety 

class III in accordance with DSTU EN 60335-1:2017. 
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A protective jacket is used to prevent accidental contact with 

conductive parts.  

Ingress protection rating is IP20 according to DSTU EN 60529:2018 

standard.  

2.3.1.5 According to the requirements of fire safety, the dosimeter 

meets the requirements of the current fire safety regulations and current 

statutory documents. 

2.3.1.6 In case of contamination, the dosimeter should be 

deactivated. Wipe its surface by a gauze tampon moistened by standard 

decontaminating agent. 

2.3.1.7 Disposal of the dosimeter should be performed in compliance 

with the general rules, i.e. metal is recycled or melted, and plastic parts 

are dumped.  
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2.3.2 Operating modes of the dosimeter 
 

2.3.2.1 Operating modes of the dosimeter 
The dosimeter operates within the following modes: 

- photon ionizing radiation DER measurement; 

- indication of accumulated value of photon ionizing radiation DE; 

- surface beta-particles flux density measurement; 

- clock; 

- alarm clock; 

- viewing of measurement results stored in the nonvolatile memory. 

 

2.3.2.2 Operating submodes of the dosimeter 

Every operating mode of the dosimeter has its submodes. 

The mode of photon ionizing radiation DER measurement consists 

of the following submodes: 

- viewing specified statistical error; 

- saving measurement results in the nonvolatile memory; 
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- measurement restart; 

- programming new values of audio alarm threshold level and 

specified statistical error, and switching on/off audio signaling of detected 

gamma-quanta. 

The mode of accumulated value indication of photon ionizing radiation 

DE consists of the following submodes: 

- programming a new value of the alarm threshold level; 

- resetting the values of DE and DE accumulation time. 

The mode of surface beta-particles flux density measurement has the 

following submodes: 

- viewing the specified statistical error; 

- saving measurement results in the nonvolatile memory; 

- measurement restart; 

- programming new values of the alarm threshold level and the 

specified statistical error, and switching on/off audio signaling of detected 

gamma-quanta and beta-particles.  



 

 
 

33 

The mode of clock has the submode of time and date correction. 

The mode of alarm clock has the submode of programming the time 

of alarm triggering. 

The mode of measurement results viewing stored in the nonvolatile 

memory has the submode of measurement results clearing. 

 

2.3.3 Operation procedure of the dosimeter 

2.3.3.1 Dosimeter buttons 

The THRESHOLD (4) and the MODE (5) buttons are used to 

operate the dosimeter (Figure 1). 

The MODE button is used to switch on/off the dosimeter and change 

its operating modes. 

The THRESHOLD button is used to change the operating submodes 

of the dosimeter within one operating mode, as well as to correct the 

numeric values of the threshold levels and other parameters of the 

dosimeter operation. 
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2.3.3.2 Switching the dosimeter on/off 

Press shortly the MODE button to switch the dosimeter on. A short 

vibration-audio signal and symbols displayed on the LCD show that the 

dosimeter is on.  

Press the MODE button once again and hold it pressed for circa six 

seconds to switch the dosimeter off. 

2.3.3.3 General algorithm of the dosimeter operation control 

The general algorithm of the dosimeter operation control is carried out in 

the following way. 

After the dosimeter is switched on, it enters the mode of photon ionizing 

radiation DER measurement, which is shown by ñɔò symbol and ñÕSv/hò unit 

of measurement. Each short press of the MODE button switches the dosimeter 

from one mode to another one in the following order: 

- the mode of photon ionizing radiation DER measurement (it is set 

as the first one when the dosimeter is switched on); 

- the mode of accumulated value indication of photon ionizing 

radiation DE; 
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- the mode surface beta-particles flux density measurement; 

- the mode of clock; 

- the mode of alarm clock; 

- the mode of measurement results viewing stored in the nonvolatile 

memory (if such results exist). 

A short or a long press of the THRESHOLD button in any operating 

mode of the dosimeter changes the submodes of this operating mode. A 

detailed description of each operating mode of the dosimeter with its 

submodes is given below. 

2.3.3.4 Alarm type change 

The dosimeter provides the option to choose between three alarm 

types: audio, vibration and vibration-audio. Irrespective of the operating 

mode of the dosimeter a short press of the two buttons at a time (MODE 

and THRESHOLD) changes the alarm type and activates it for a short 

time. The alarm type is displayed on the LCD with ñAUDò and/or 

ñVIBRò symbols (6) (Figure 3).   
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Figure 3 ï LCD of the dosimeter 

(the mode of photon ionizing radiation DER measurement) 
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2.3.3.5 LCD backlight control  

Each press of any button of the dosimeter activates the LCD 

backlight for 6 seconds. Press the THRESHOLD button twice (time 

between presses should not exceed 0.5 s) to turn on a continuous LCD 

backlight. Press the THRESHOLD button twice once again to turn off a 

continuous LCD backlight. 

 

2.3.3.6 Batteries status control 

Irrespective of the chosen operating mode, the dosimeter carries out a 

non-stop control of batteries status. The control results are displayed on the 

LCD with a battery status symbol (7) (Figure 3), which consists of four 

segments. The number of blinking segments shows the level of batteries 

discharge. Blinking of three or four segments is accompanied by short audio 

and/or vibration signals. This means that the batteries should be replaced. 
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2.3.3.7 The mode of photon ionizing radiation DER 

measurement 

The mode of photon ionizing radiation DER measurement is entered 

automatically after the dosimeter is switched on. With a short press on the 

MODE button you can enter this mode from any other operating mode. 

To measure photon ionizing radiation DER, direct the dosimeter with 

its metrological mark ñ+ò (5) (Figure 2) towards an object under 

examination. The filter cover (4) should cover the window with the 

detector located behind it (hereinafter called the window of the detector).  

In this mode, the dosimeterôs LCD displays the following 

information (Figure 3): 

- statistical error (1) of the measurement result (8); 

- ñɔò symbol (2) ï an indication of the measured radiation type;  

- instantaneous value indicator of radiation intensity (3); 
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- sound symbol (4) (if audio signaling of detected gamma quanta is 

switched on); 

- alarm clock symbol (5) (if the alarm clock is on); 

- alarm type symbol (6); 

- battery status symbol (7); 

- measurement result (8); 

- measurement unit (9); 

- current time (10); 

- threshold level of alarm triggering (11). 

As soon as the measurement is started, the measurement results of 

photon ionizing radiation DER (8) and the statistical error values (1) that 

correspond to these results begin to be generated on the LCD.  
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If the DER measurement results exceed the alarm threshold level 

(11), the dosimeter sends a two-tone audio signal and/or an intermittent 

vibration signal, which depends on the chosen alarm type. Measurement 

results start blinking on the LCD of the dosimeter. Periodic and gradual 

(from left to right) highlighting of the sound symbol segments (4) serves 

as an indication of the threshold level exceeding as well (Figure 3). 

The ten-segment indicator of instantaneous value (3) is used for fast 

evaluation of photon ionizing radiation intensity. The integration time 

during measurement of the instantaneous intensity value and the time of 

information update on the instantaneous value indicator are equal to 

500 ms.  
The instantaneous intensity value is displayed in pseudo-logarithmic 

scale. The first segment of the indicator becomes highlighted when the 

intensity corresponds to 2 cps pulse rate from the Geiger-Muller counter.  
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The greater photon ionizing radiation DER, the more scale segments 

start to be highlighted from left to right. The scale becomes fully 

highlighted when the intensity equals to 2900 cps pulse count rate from 

the Geiger-Muller counter. DER is about 1000 ÕSv/h in this case. 

The sound symbol (4) means that audio signaling of detected gamma 

quanta is on. If signaling is on, the sound symbol is displayed on the LCD 

and each detected gamma quantum is followed by a short audio and/or 

vibration signal, which depends on the chosen alarm type.  

Audio signaling of detected gamma quanta is switched on and off in 

the submode of alarm threshold level programming. 
Photon ionizing radiation DER is measured in the following way. As 

soon as the measurement is started, the LCD of the dosimeter begins to 

display the measurement results and the statistical error values that 

correspond to these results.  
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In the process of measurement, the statistical error of each next 

measurement result becomes smaller, and in some time it reaches the 

specified statistical error. If this error is reached, a part of statistical 

information starts to be rejected while the measurement process 

continues. Therefore, all the following measurement results have the 

statistical error, which is equal to or less than the specified one. 

The dosimeter can automatically determine the specified statistical 

error depending on the radiation intensity (Annex B). The user can also 

do that in the submode of alarm threshold level programming. A blinking 

ñ%ò symbol means that the user determined the statistical error. 

If the specified statistical error is determined automatically by the 

dosimeter, its value is blinking on the LCD until it remains greater than 

the value of the main relative permissible error limit of photon ionizing 

radiation DER measurement (Table 1.1).  
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If the specified statistical error is determined by the user, its value is 

blinking on the LCD until it remains greater than the value of the specified 

statistical error. 

While the statistical error value keeps exceeding 99 %, the LCD 

displays the ñʧʧ%ò symbols. 

Press the THRESHOLD button in the mode of photon ionizing 

radiation DER measurement to view the value of the specified statistical 

error. The value of the specified statistical error is displayed on the LCD 

(Figure 4) while the THRESHOLD button is being pressed and held down 

(but not longer than 3 s). A zero value display means that the dosimeter 

determined the specified statistical error automatically depending on the 

radiation intensity. 
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Figure 4 ï LCD of the dosimeter  

(viewing the value of specified statistical error)   
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If the THRESHOLD button is being held down for more than three 

seconds, the LCD displays the ñArchò symbols (Figure 5). Thus it 

becomes possible to proceed to the submode of measurement result saving 

in the nonvolatile memory. 

 
Figure 5 ï LCD of the dosimeter (start of the submode of measurement 

result saving in the nonvolatile memory) 
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If you keep holding the THRESHOLD button, the ñArchò symbols 
will disappear from the LCD, and the measurement will be restarted during 
the next two seconds (Figure 6). 

 
Figure 6 ï LCD of the dosimeter (measurement restart) 
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If you keep holding the THRESHOLD button, then during the next 

two seconds the dosimeter will proceed to the submode of new values 

programming of the alarm threshold level and the specified statistical 

error, and switching on/off audio signaling of detected gamma-quanta 

(Figure 7). A stripe (1) ñmovingò across the instantaneous value indicator 

and blinking of the low-order digit (2) of a new threshold level serve as 

an indication of this submode. Then release the THRESHOLD button. 

When a digit is blinking, it means that its value can be programmed. 

Use the THRESHOLD button to set the required value of the blinking 

digit. Successive short presses and releases of the THRESHOLD button 

change this value per unit. A long press of the THRESHOLD button starts 

automatic change of this value, which is stopped after the button  

is released.  
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Figure 7 ï LCD of the dosimeter  

(the submode of alarm threshold level programming) 
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A short press of the MODE button fixes the value of the digit (it stops 

blinking) and allows presetting the value of the next digit, which starts blinking 

at that. Other digits are programmed likewise. 

As soon as all digits of the new threshold level are programmed, the LCD 

of the dosimeter displays the specified statistical error (Figure 8). Its low-order 

digit is blinking, which means that its value can be programmed. Program the 

new value of the specified statistical error in a similar way to programming the 

new value of alarm threshold level. By presetting a zero value, you switch on 

automatic determination of the specified statistical error by the dosimeter 

depending on the radiation intensity. 

As soon as all digits of the new value of the specified statistical error are 

programmed, the sound symbol starts blinking on the LCD of the dosimeter. 

Thus, it becomes possible to switch on/off audio and/or vibration signaling of 

every detected gamma quantum. Successive short presses of the THRESHOLD 

button switches the alarm on/off. Each press of the THRESHOLD button 

changes the sound symbol status, and, correspondingly, switches the alarm on 

or off. The highlighted unblinking sound symbol shows that signaling is on, and 

the dark one shows that it is off.   
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Figure 8 ï LCD of the dosimeter 

(the submode of alarm threshold level programming) 
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A short press of the MODE button after audio signaling of every 

detected gamma quantum has been switched on or off, fixes all 

programmed values in the nonvolatile memory of the dosimeter. It also 

finishes the submode of new values programming of alarm threshold level 

and specified statistical error, as well as switching on/off audio signaling 

of detected gamma-quanta. 

If the programmed values are fixed, a new value of the threshold 

level blinks three times on the LCD, and the dosimeter returns to the mode 

of photon ionizing radiation DER measurement. 

 

Important ! If the submode of new values programming of alarm 

threshold level and specified statistical error, as well as switching on/off  

audio signaling of detected gamma-quanta is paused for more than 30 s 

(the user presses no buttons of the dosimeter), the dosimeter automatically 

returns to the mode of photon ionizing radiation DER measurement.  

All changes made in the submode of new values programming will  

be cancelled. 
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Note. A zero value of the threshold level makes the alarm inactive. 

To save the measurement result of photon ionizing radiation DER in 

the nonvolatile memory, press and hold the THRESHOLD button in the 

measurement mode until the ñArchò symbols are displayed on the LCD 

(Figure 5). Then release the THRESHOLD button. Switching to the 

submode of measurement result saving should be confirmed by a short 

press of the MODE button. Press shortly the THRESHOLD button to 

cancel the action. If the buttons are not pressed for 30 s, the dosimeter 

automatically returns to the mode of photon ionizing radiation DER 

measurement. 

If the ñFULLò symbols are displayed on the LCD of the dosimeter 

instead of the ñArchò symbols (Figure 9), there is no free space in the 

nonvolatile memory of the dosimeter, and, correspondingly, the next 

measurement results cannot be saved.  
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Figure 9 ï LCD of the dosimeter 

(start of the submode of measurement result saving ï no free space in 

the nonvolatile memory)  
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To clear the space in the nonvolatile memory, delete its saved 

measurement results. Measurement results can be cleared in the 

measurement results viewing mode (2.3.3.12 of the OM). 

The ñArchò symbols (1) on the LCD of the dosimeter are an 

indication of the submode of measurement result saving (Figure 10). In 

this submode the LCD displays the measurement result (1) and the 

measurement object number (3) that will be saved in the nonvolatile 

memory. The nonvolatile memory status is displayed on the instantaneous 

value indicator (4). If the nonvolatile memory contains no data, only the 

first segment is highlighted on the indicator. If the memory is full, all 

segments are highlighted.  

The low-order digit of the object number is blinking and shows that 

its value can be programmed. Use the THRESHOLD button to set the 

required value of the blinking digit. Successive short presses and releases 

of the THRESHOLD button change this value per unit. A long press of 

the THRESHOLD button starts automatic change of this value, which is 

stopped after the button is released. 
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Figure 10 ï LCD of the dosimeter 

(the submode of measurement result saving of photon ionizing  

radiation DER) 
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A short press of the MODE button fixes the value of the digit (it 

stops blinking) and allows presetting the value of the next digit, which 

starts blinking at that. Other digits are programmed likewise. 

As soon as the third (last) digit is programmed, the DER 

measurement result, the measurement object number, and the date and 

time of measurement are saved in the nonvolatile memory. If the 

information is saved, the measurement value being saved blinks three 

times on the LCD of the dosimeter, and it returns to the mode of photon 

ionizing radiation DER measurement. 

Important ! If  the submode of measurement result saving is paused 

for more than 30 s (the user presses no buttons of the dosimeter), the 

dosimeter automatically returns to the mode of photon ionizing radiation 

DER measurement without saving the measurement result. 
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2.3.3.8 The mode of indication of photon ionizing radiation DE 

accumulated value 

This mode can be entered from any other operating mode of the dosimeter 

with the help of a short press of the MODE button.  

This mode follows the mode of photon ionizing radiation DER measurement. 

The LCD of the dosimeter displays the following information in the mode 

of indication of photon ionizing radiation DE accumulated value (Figure 11): 

- ñɔò symbol (1) ï an indication of the measured radiation type; 

- DE current value (5); 

- dimension (6); 

- threshold level of alarm triggering (7); 

- DE accumulation time (8); 

- alarm clock symbol (2) (if the alarm clock is on); 

- alarm type symbol (3); 

-  battery status symbol (4). 
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Figure 11 ï LCD of the dosimeter (the mode of indication of photon 

ionizing radiation DE accumulated value) 
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The accumulated value of photon ionizing radiation DE, DE 

accumulation time and DE threshold level are displayed in this mode. The 

process of photon ionizing radiation DE accumulation starts right after the 

dosimeter is switched on, and it is performed in all operating modes, 

except for surface beta-particles flux density measurement. When the 

dosimeter is turned off, photon ionizing radiation DE value and DE 

accumulation time are saved in the nonvolatile memory of the dosimeter. 

DE value and DE accumulation time can be set to zero in the 

corresponding mode, which is described below. 

DE accumulation time can be displayed on the LCD in two formats. 

As long as DE accumulation time does not exceed 100 hours, it is 

displayed in the ñHH:MMñ format, where HH stands for hours, and MM 

stands for the value of minutes of DE accumulation time. The values of 

hours and minutes are separated with the unblinking ñ:ò symbol.  
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As soon as DE accumulation time exceeds 100 hours, it is displayed 

in the ñHHHHò format, where HHHH stands for the value of hours of DE 

accumulation time. The ñ:ò symbol is absent. 

The dosimeter sends a two-tone audio signal and/or an intermittent 

vibration signal when the measured DE value of alarm threshold level is 

exceeded, depending on the chosen alarm type. The DE value starts 

blinking on the LCD of the dosimeter. A periodic and subsequent (from 

left to right) highlighting of segments of the sound symbol also show that 

the threshold level has been exceeded. 

To proceed to the submode of a new value programming of alarm 

threshold level, press and hold the THRESHOLD button until a stripe (1) 

is displayed on the LCD (Figure 12) that is ñmovingò across the 

instantaneous value indicator. The new threshold level with a blinking 

low-order digit (2) should also appear on the LCD. 
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Figure 12 ï LCD of the dosimeter 

(the submode of the new value programming of alarm threshold level) 

  



 
 

62 

When a digit is blinking, it means that its value can be programmed. 

Use the THRESHOLD button to set the required value of the blinking 

digit. Successive short presses and releases of the THRESHOLD button 

change this value per unit. A long press of the THRESHOLD button starts 

automatic change of this value, which is stopped after the button is 

released.  

A short press of the MODE button fixes the value of the digit (it 

stops blinking) and allows presetting the value of the next digit, which 

starts blinking at that. All other digits are programmed likewise. 

A short press of the MODE button after the last digit has been 

programmed, fixes a new value of the alarm threshold level in the 

nonvolatile memory of the dosimeter. If it has been fixed, a new value of 

the threshold level blinks three times on the LCD, and the dosimeter 

returns to the mode of indication of photon ionizing radiation DE 

accumulated value and DE accumulation time. 
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Important ! If the submode of a new value programming of alarm 

threshold level is paused for more than 30 s (the user presses no buttons 

of the dosimeter), the dosimeter will automatically return to the mode of 

indication of photon ionizing radiation DE accumulated value. All 

changes made in the submode of the new value programming will be 

cancelled. 

Note. A zero value of the threshold level makes the alarm inactive. 

In order to proceed to the submode of DE and DE accumulation time 

values resetting, simultaneously press and hold the THRESHOLD and the 

MODE buttons until ñCLrò and ñdOSEò symbols appear on the LCD of 

the dosimeter (Figure 13). 
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Figure 13 ï LCD of the dosimeter 

(the sumbode of DE and DE accumulation time values resetting) 
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To cancel resetting, shortly press the THRESHOLD button once 

again or do not press the buttons during 30 s (the dosimeter will 

automatically enter the mode of indication of photon ionizing radiation 

DE accumulated value and DE accumulation time). 

To confirm resetting of DE and DE accumulation time values, 

shortly press the MODE button. The ñCLrò symbols that blink three times 

on the LCD of the dosimeter, and return of the dosimeter to the mode of 

accumulated value indication of photon ionizing radiation DE mean that 

the values have been set to zero. 

Important ! If the submode of DE value and DE accumulation time 

resetting is paused for more than 30 s (the user presses no buttons of the 

dosimeter), the dosimeter will automatically return to the mode of 

indication of photon ionizing radiation DE accumulated value  

without resetting. 



 
 

66 

2.3.3.9 The mode surface beta-particles flux density 

measurement 

This mode can be entered from any other operating mode of the 

dosimeter with the help of a short press of the MODE button. This mode 

follows the mode of measured value indication of photon ionizing 

radiation DE and DE accumulation time. 

At first measure gamma background DER (to enable its further 

automatic subtraction), and then measure surface beta-particles flux 

density. To do this, place the dosimeter in the mode of DER measurement 

(filter cover covers the window of the detector) over the surface that 

should be examined for beta-particles flux density, and wait for the 

measurement result of gamma background DER with the required 

statistical error. Press shortly the MODE button twice. This will store the 

measured value of gamma background DER and switch the dosimeter 

from photon ionizing radiation DER measurement mode to surface beta-

particles flux density measurement mode.  
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To measure surface beta-particles flux density, remove the filter 

cover from the window, located opposite the detector, direct the dosimeter 

with the window in parallel to the examined surface and place it as close 

as possible. 
In the mode of surface beta-particles flux density measurement the 

dosimeterôs LCD displays the following information (Figure 14): 
- statistical error (1) of the measurement result (8); 
- ñɓò symbol (2) ï an indication of the measured radiation type;  
- indicator of instantaneous value (3); 
- sound symbol (4) (if audio signaling of registered gamma quanta and 

beta-particles is switched on); 
- alarm clock symbol (5) (if the alarm clock is on); 
- alarm type symbol (6); 
- battery status symbol (7); 
- measurement result (8); 
- dimension of measurement result (9); 
- current time (10); 
- threshold level of alarm actuation (11).  
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Figure 14 ï LCD of the dosimeter 

(the mode of surface beta-particles flux density measurement) 
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As soon as the measurement is started, the surface beta-particles flux 

density measurement results (8) and the statistical error values (1) that 

correspond to these results begin to be formed on the LCD. 

If the flux density measurement results exceed the alarm threshold 

level (11), the dosimeter sends a two-tone audio signal and/or an 

intermittent vibration signal, which depends on the chosen alarm type. 

Measurement results start blinking on the LCD of the dosimeter. Periodic 

and gradual (from left to right) highlighting of the sound symbol segments 

(4) serves as an indication of the threshold level exceeding as well. 

The ten-segment indicator of instantaneous value (3) is used for fast 

evaluation of intensity of photon ionizing radiation and beta-particles 

flux. The integration time during measurement of the instantaneous 

intensity value and the time of information update on the instantaneous 

value indicator are equal to 500 ms.  

The instantaneous intensity value is displayed in pseudo-logarithmic 

scale. The first segment of the indicator becomes highlighted when the 

intensity corresponds to 2 cps pulse rate from the Geiger-Muller counter.  
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The greater the intensity, the more indicator segments start to be 
highlighted from left to right. The scale becomes fully highlighted when the 
intensity equals to 740 cps pulse rate from the Geiger-Muller counter. Beta-
particles flux density is about 45Ö103 part./(cm2Ömin) in this case if gamma 
background is not increased. 

The sound symbol (4) means that audio signaling of registered gamma 
quanta and beta-particles is on. If signaling is on, this symbol is displayed on 
the LCD, and each registered gamma quantum or beta-particle is followed by a 
short audio and/or vibration signal, which depends on the chosen alarm type. 

Audio signaling of registered gamma quanta and beta-particles is 
switched on and off in the submode of alarm threshold level programming. 

Surface beta-particles flux density is measured in a similar way to photon 

ionizing radiation DER measurement. As soon as the measurement is started 

the LCD of the dosimeter begins to display the measurement results and the 

statistical error values that correspond to these results. In the process of 

measurement, the statistical error of each next measurement result becomes 

smaller, and, in some time, it reaches the specified statistical error.  
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If this error is reached, a part of statistical information starts to be rejected while 

the measurement process continues. Therefore, all following measurement results 

will have the statistical error, which is equal to or less than the specified one. 

The dosimeter can automatically determine the specified statistical error 

depending on the radiation intensity (Annex C). The user can also do that in the 

submode of alarm threshold level programming. A blinking ñ%ò symbol means that 

the user determined the statistical error. 

If the specified statistical error is determined automatically by the dosimeter, its 

value is blinking on the LCD until it remains greater than the value of main relative 

permissible error limit of surface beta-particles flux density measurement (Table 

1.1). If the specified statistical error is determined by the user, its value is blinking 

on the LCD until it remains greater than the value of the specified statistical error. 
While the statistical error value keeps exceeding 99 %, the LCD displays the 

ñʧʧ%ò symbols. 

Press the THRESHOLD button in the mode of surface beta-particles flux 

density measurement to view the value of the specified statistical error.  

The value of the specified statistical error is displayed on the LCD (Figure 15) while  
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the THRESHOLD button is being pressed and held down (but not  

longer than 3 s). A zero value display means that the dosimeter 

determined the specified statistical error automatically depending on the 

radiation intensity. 

 
Figure 15 ï LCD of the dosimeter 

(viewing the value of specified statistical error) 
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If the THRESHOLD button is being held down for more than three 

seconds, the LCD displays the ñArchò symbols (Figure 16). Thus, it 

becomes possible to proceed to the submode of measurement result saving 

in the nonvolatile memory. 

 
Figure 16 ï LCD of the dosimeter (start of the submode of measurement 

result saving in the nonvolatile memory) 
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If you keep holding the THRESHOLD button, the ñArchò 

symbols will disappear from the LCD, and the measurement will be restarted 

during the next two seconds (Figure 17). 

 
Figure 17 ï LCD of the dosimeter (measurement restart) 
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If you keep holding the THRESHOLD button, then during the next 

two seconds the dosimeter will proceed to the submode of new values 

programming of alarm threshold level and specified statistical error, and 

switching on/off audio signaling of registered gamma-quanta and beta-

particles (Figure 18). A stripe (1) ñmovingò across the instantaneous value 

indicator and blinking of the low-order digit (2) of a new threshold level 

serve as an indication of this submode.  

Operation with the dosimeter in this submode fully complies with 

the operation in a similar submode of the photon ionizing radiation DER 

measurement mode. 

To save the measurement result of surface beta-particles flux density 

in the nonvolatile memory, press and hold the THRESHOLD button in 

the measurement mode until the ñArchò symbols are displayed on the 

LCD (Figure 16). Then release the THRESHOLD button. 
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Figure 18 ï LCD of the dosimeter 

(the submode of alarm threshold level programming) 
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Proceeding to the submode of measurement result saving should be 

confirmed by a short press of the MODE button. Press shortly the 

THRESHOLD button to cancel the action. If the buttons are not pressed 

for 30 s, the dosimeter automatically returns to the mode of surface beta-

particles flux density measurement. 

If the ñFULLò symbols are displayed on the LCD of the dosimeter 

(Figure 19) instead of the ñArchò symbols, there is no free space in the 

nonvolatile memory of the dosimeter, and, correspondingly, the next 

measurement results cannot be saved. To clear the space in the nonvolatile 

memory, delete its saved measurement results. Measurement results can 

be cleared in the viewing mode (2.3.3.12 of the OM). 
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Figure 19 ï LCD of the dosimeter 

(start of the submode of measurement result saving ï no free space in 

the nonvolatile memory)  
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The ñArchò symbols (2) on the LCD of the dosimeter are an 

indication of the submode of measurement result saving (Figure 20). In 

this submode the LCD displays the measurement result (1) and the 

measurement object number (3) that will be saved in the nonvolatile 

memory. The nonvolatile memory status is displayed on the instantaneous 

value indicator (4). If the nonvolatile memory contains no data, only the 

first segment is highlighted on the indicator. If the memory is full, all 

segments are highlighted. 

Operation with the dosimeter in this submode fully complies with 

the operation in a similar submode of the photon ionizing radiation DER 

measurement mode.  
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Figure 20 ï LCD of the dosimeter 

(the submode of measurement result saving of surface beta-particles  

flux density) 
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2.3.3.10 The clock mode 

This mode can be entered from any other operating mode of the 

dosimeter with the help of a short press of the MODE button. This mode 

follows the mode of surface beta-particles flux density measurement. 

In the mode of clock the dosimeterôs LCD displays the following 

information (Figure 21): 

- alarm clock symbol (1) (if the alarm clock is on); 

- alarm type symbol (2); 

- battery status symbol (3); 

- time (4); 

- day (5); 

- month (6); 

- year (7). 
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Figure 21 ï LCD of the dosimeter 

(the clock mode) 
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To proceed to the submode of time and date correction, press and hold 
the THRESHOLD button until a stripe (1) ñmovingò across the 
instantaneous value indicator appears on the LCD, and the digits of minutes 
(2) start blinking (Figure 22). 

 

 
Figure 22 ï LCD of the dosimeter 

(the submode of time and date correction ï time programming) 
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When digits are blinking, it means that their values can be 

programmed. Use the THRESHOLD button to set the required value of 

the digit. Successive short presses and releases of the THRESHOLD 

button change this value per unit. A long press of the THRESHOLD 

button starts automatic change of this value, which is stopped after the 

THRESHOLD button is released.  

A short press of the MODE button fixes the values of the minute 

digits (they stop blinking) and allows presetting the values of the hour 

digits, which start blinking at that. The hour digits are programmed with 

the help of the THRESHOLD button in a similar way to the minute digits 

programming. 

A short press of the MODE button fixes a new time value in the 

dosimeterôs memory. The new time value blinks three times on the LCD 

of the dosimeter to show that it has been fixed. A year is then displayed 

on the LCD (Figure 23).  
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Figure 23 ï LCD of the dosimeter 

(the submode of time and date correction ï year programming) 
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When the low-order digits of the year are blinking, it means that their 

values can be programmed. They are programmed with the help of the 

THRESHOLD button in a similar way to the minute digits programming. 

The year value can be set within the limits from 2010 to 2099. 

A short press of the MODE button fixes a new value of the year in 

the dosimeterôs memory. The new value of the year blinks three times on 

the LCD of the dosimeter to show that it has been fixed. The date (1) and 

month (2) are then displayed on the LCD (Figure 24). When the month 

digits are blinking, it means that their values can be programmed. They 

are programmed with the help of the THRESHOLD button in a similar 

way to the minute digits programming. 
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Figure 24 ï LCD of the dosimeter 

(the submode of time and date correction ï date programming) 

  


