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1 ОПИСАНИЕ И РАБОТА ПРИБОРА 

1.1 Назначение и область применения 
Дозиметр-радиометр Эксперт-М (далее прибор) предназна-

чен для измерения мощности амбиентного эквивалента дозы фо-
тонного (рентгеновского и гамма-) излучения (далее по тексту – 
мощности дозы гамма-излучения), для измерения плотности по-
тока бета-частиц и для оценки плотности потока альфа-частиц от 
загрязненных поверхностей. Прибор позволяет проводить оценку 
загрязнения бета-, гамма- и альфа-излучающими нуклидами проб 
воды, почвы, пищи, продуктов растениеводства, животноводства 
и т. п. и осуществлять оперативный поиск источников радиоак-
тивного излучения или загрязненных предметов. 

Прибор позволяет оценивать радиационную безопасность 
рабочих мест, жилища, местности, оценивать радиоактивное за-
грязнение реальных объектов, предметов, материалов и проб, в 
том числе денежных билетов и их упаковок. Прибор прост в об-
ращении, имеет всего два органа управления. Информация выво-
дится на четырехзначное цифровое табло. В приборе применен 
непрерывный режим измерения со сменой на табло значения из-
меряемой величины каждые 2 с, что удобно при оперативном 
контроле. В приборе имеется звуковая сигнализация - для обес-
печения поиска источника излучения по изменению частоты зву-
ковой сигнализации. 

Питание прибора осуществляется от элемента питания типа 
«Крона» (9 В).  
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1.2 Технические характеристики 
Технические характеристики прибора приведены в таблице 1. 
 
Таблица 1. 
Характеристика, единицы измерения Значение 

Диапазон измерения мощности дозы фотонно-
го излучения, мкЗв/ч (мкР/ч) 

от 0,10 до 100 
(от 10 до 10000) 

Основная погрешность измерения, % ±25 
Диапазон энергий фотонов при измерении 
уровня мощности дозы, МэВ 

 
от 0,04 до 3,0 

Энергетическая зависимость при измерении 
мощности дозы, %, в пределах 

 
±30 

Диапазон измерения плотности потока бета-
частиц от загрязненных поверхностей (по 
стронцию-90 - иттрию-90), част/(см2·мин) 

 
 

от 3 до 10000 
Нижний предел энергии регистрируемого  
бета-излучения, не выше, МэВ 

 
0,05 

Среднее значение собственного фона в режи-
ме «γ», мкЗв/ч (мкР/ч) 

0,08 
(8) 

Диапазон индикации плотности потока альфа-
частиц от загрязненных поверхностей (по 
плутонию-239), част/(см2·мин) 

 
 

от 102 до 105 
Нижний предел энергии регистрируемых  
альфа-частиц, не выше, МэВ 

 
3,0 

Анизотропия чувствительности для цезия-137 
и америция-241 в телесном угле 4π, % 

 
±40 

Время установления рабочего режима, мин,  
не более 

 
1 

Время смены показаний, с 2 
Время установления показаний, с 40 
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Продолжение таблицы 1. 
Характеристика, единицы измерения Значение 

Продолжительность непрерывной работы (при 
проведении измерений на уровне естественно-
го радиационного фона) (питание от элемента 
типа «Крона» (9 В), ч, не менее 

 
 
 

50 
Условия эксплуатации:         

- температура,°С 
-  влажность, % 

 
от минус 20 до +40
до 90 при 30°С 

Габаритные размеры, мм 240х78х75 
Масса (в т.ч. с аккумулятором) г, не более 500 (550) 
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1.3 Метод измерения 

В приборе в качестве детектора излучения применен торце-
вой газоразрядный счетчик с тонким входным окном. Поток гам-
ма-квантов, бета- или альфа-частиц преобразуется детектором в 
последовательность электрических сигналов. Эти сигналы фор-
мируются по длительности и амплитуде, а затем подаются на 
схему регистрации и индикации. 

На дисплее постоянно отображается средняя частота им-
пульсов в единицах мощности дозы в режиме “γ” или плотности 
потока бета- и альфа-частиц в режиме “β”. Время установления 
показаний при постоянном значении уровня облучения составля-
ет около 40 с. На дисплее показания меняются каждые 2 с, по-
этому для повышения точности измерений при постоянной гео-
метрии «источник-прибор» необходимо в течение 10-20 с после 
установления показаний наблюдать за показаниями и определить 
их среднее значение. При изменении уровня излучения или рас-
стояния между источником и прибором показания сразу же начи-
нают изменяться и новое значение показаний устанавливается 
примерно через 40 с. Смена показаний через 2 с сокращает время 
поиска источника излучения. 

В приборе на каждый импульс счетчика вырабатывается 
звуковой сигнал, что позволяет определить тенденцию изменения 
уровня радиации, оценивая на слух среднюю частоту звуковых 
сигналов. 
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1.4 Общие сведения о конструкции прибора 

1.4.1 На верхней панели прибора (рисунок 1) расположены: 
- цифровое табло (дисплей); 
- органы управления - два переключателя. 
 

 
 

Рисунок 1. 
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1.4.2 Дисплей представляет информацию об измеряемой 
величине в цифровом виде (рисунок 1а, 1б): 

   
Рисунок 1а. 

 

 
Рисунок 1б. 

 
В случае разряда источника питания на дисплее непрерывно 

индицируются три точки (рисунок 2). 

 
Рисунок 2. 
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1  DEVICE DESCRIPTION AND FUNCTIONING 
 
1.1  Function and Application Range 
Expert-M Dosimeter (hereinafter referred to as the device) is 

meant for photonic (roentgen and gamma) radiation (hereinafter re-
ferred to as gamma radiation dose power) ambient equivalent power 
measuring, for beta particle flux density measuring and for alpha par-
ticle flux density estimation, such this flux being emitted from con-
taminated surface. The device gives the opportunity to estimate beta, 
gamma and alpha radiating nuclides contamination of water, ground, 
foodstuff, agricultural crop and livestock farming product etc. samples 
and to perform operative search of radioactive emission sources or of 
contaminated objects. 

The device maintains estimation of workplace, dwelling and 
ground radiation safety, radioactive contamination estimation as re-
gards real objects, items, materials and samples including paper 
money and its packing. The device is usable; there are only two con-
trols. Data is displayed on a four-digit indicator panel. Continuous 
measuring mode is used in the device and data showing measured 
values on the indicator panel is updated every 2 seconds; it is very 
handy for operative monitoring. The device has audio indication main-
taining search of radiation sources via audio signaling frequency 
change. 

The device power supply is maintained by a PP3 battery type 
battery (9 V).  
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1.2 Technical Characteristics 
 
1.2.1  The device has the following technical characteristics: 

 
Photonic radiation dose power measuring range in 
mcSv/hour (mcR/Hour) 

0.10-100 
(10-10000) 

Photon power range in dose power level measuring, 
MeV 

0.04-3.0 

Energy dependence in measuring of dose power, %, 
within the limits 

±30 

Beta particle flux density measuring range, this flux 
being emitted from contaminated surface (Strontium-90 
– Yttrium-90 particles), part./(cm2.min) 

3-10000 

Lower limit of registered beta radiation energy, not 
exceeding, in MeV 

0.05 

Basic error, in %, within the limits ±25 
Average value of the natural radiation background in γ-
mode, mcSv/hour (mcR/Hour) 

0.08 (8) 

Indication range for alpha radiation flux density, this 
flux being emitted from contaminated surface (Pluto-
nium-239 particles), part./(cm2.min) 

102-105 
(или 103-

106) 
Lower limit of registered alpha radiation energy, not 
exceeding, in MeV 

3.0 

Anisotropy of sensitivity for Cesium-137 and Ameri-
cium-241 in spatial angle 4π, in %,  within the limits 

±40 

Operating mode timing, in minutes, not exceeding 1 
Shift/ data timing, from 2/40 
Continuous function duration (for measuring performed 
at the natural radiation background level), in hours, not 
less than: 
         -    a PP3 battery  (9 V) 

 
 
 

50 
Operational conditions:          
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- Temperature,°С 
-  Humidity, % 

From -20 
up to +40  
Up to 90 at 
T 30°С 

Dimensions, in mm 240х78х75
Weight ( including accumulator), in g, not exceeding 500(550) 

 
 
1.3  Measuring Method 
An end-located gas-discharge counter with a thin detector win-

dow is applied in the device for radiation detection. Gamma quantum, 
beta or alpha particle flux is transformed by the detector into electric 
signal sequence. These signals are formed as per their duration and 
amplitude and then they are transmitted to registration and display 
circuit. 

On the monitor average frequency of impulses in dose power 
units is displayed permanently in “γ” mode or beta and alpha particle 
flux density is displayed continuously in “β” mode. If value of irradia-
tion level is constant, then data settling time is about 40 seconds. Indi-
cation on the display is updated every 2 seconds; so in case positional 
relationship between the source and the device has constant geometry, 
it is necessary to monitor the indications during 10-20 seconds after 
the data settling and to determine their average value in order to im-
prove measuring accuracy. If irradiation level or distance between the 
source and the device change, indication starts changing immediately 
and the new value of indication settles after about 40 seconds. Change 
of indication every 2 seconds reduces the irradiation source search 
time. 

 
The device generates a sound signal in response to each counter im-
pulse; this function gives the opportunity to detect the radiation level 
change tendency evaluating average frequency of sound signals by 
hearing. 
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1.4 The Device Design General Data 
 
1.4.1 The following details are placed on the device top panel 

(Picture 1): 
 - Digital display; 
 - Controls – two switches. 
  

 
Picture 1 
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1.4.2 The display indicates the measured parameter in the digital mode  
(Pictures 1а, 1b): 

Picture 1а            

Picture 1b            
 
 
 If the power supply source is discharged three points are indi-
cated on the display continuously (Picture 2). 
 

 
Picture 2 
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If the measured value range upper limit is overcome, “1” is indicated 
in the senior digit on the display; all the other digits at that are not 
indicated (Picture 3). 

 
Picture 3 

 
 
1.4.3 Controls on the top cover (Picture 1): 

 - Power supply switch is placed on the left and it has two posi-
tions: “ON” and “OFF”; 

- Mode switch is placed on the right and it has two positions:  
“γ" – gamma radiation dose power measuring mode; 
“β” – beta particle flux density measuring mode or alpha parti-

cle flux density indication mode – related to the measuring method 
applied. 

1.4.4 The following details are placed on the back panel of the 
device (Picture 4): 
 - Detachable detector screen; 
 - Detachable cover of power supply compartment. 

1.4.5 Detachable screen is meant for energy dependence data 
equalizing in the course of various energy gamma radiation registra-
tion as well as for the detector screening against beta and alpha parti-
cles in “γ” measuring mode. 
 The screen is fixed by a latch. It is necessary to push the pro-
truding latch up at the point indicated in Picture 4 in order to detach 



Dosimeter Expert-M LLC “Axelbant” 
Operation manual www.betagamma.ru 

 

29 

the screen. When fixing the screen it is required to push the same latch 
down. 

1.4.6 The detachable cover of the power supply compartment 
maintains access to the power supply battery. In order to detach the 
cover it is necessary to push it up at the points indicated in Picture 4; 
in order to put the cover back it is required to push it down. 
 
 
 

 
 

 
Picture 4 
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2   MEASURING PROCEDURE 

 
2.1  Operational Restrictions and Safety Measures 
2.1.1 Protect the detector inlet window covered by a net be-

cause its damage leads to the counter breakage. 
2.1.2 It is prohibited to open the sealed compartment of the de-

vice in order to prevent contacting with high voltage in the detector 
power supply and breakage of the indicator circuit components. 

2.1.3 Keep the power supply compartment and power supply 
contacts clean. 

2.1.4 Replace discharge power supply batteries in good time. 
2.1.5 If radioactive substance is found on the device case, its 

background indications may increase. Check it by measuring the de-
vice background indications at another spot or in another room. 

 
 

 2.2 The Device Preparation for Operation 
It is necessary to perform the following actions in order to prepare the 
device for operation:  
 - Power supply switch shall be put into OFF position; 
 - The power supply compartment cover shall be removed; see 
Picture 4 where the spots to be pushed up are shown; 
 - a PP3 battery shall be put in observing polarity of connection; 

- The power supply compartment cover shall be closed. The 
device is ready for operation 1 minute after switching it on by putting 
the power supply switch into ON position; 
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2.3 The Device Operation 
2.3.1 Gamma Radiation Dose Power Measuring 

It is required to implement the following actions for gamma radiation 
dose power measuring indoors or outdoors: 

- The working surface of the detector shall be covered by the 
screen pursuant to Para.4.1; 
 - The device shall be switched on; 
 - “γ” operation mode shall be set; 
 - The device shall be placed at the distance of at least 1 m from 
the floor (ground) and from any surrounding objects; 
 - N dose power value in mcSv/ hour shall be determined after 
40 seconds (or more). 
If more accurate measuring is required, n of Nγi device indication 
counts shall be registered and arithmetic average of Nγ dose power 
values in mcSv/ hour shall be calculated using the following formula: 

                           ∑
=

=
n

i
i nNN

1
/γγ                   (1) 

Recommended number of measuring is from 5 up to 10. If it is re-
quired to measure small values of the dose power more accurately 
(within the range from 0.1 up to 1.0 mcSv/ hour), it is necessary to 
deduct the value of the counter intrinsic radiation background correc-
tion from the device readings. This correction is equal to 0.5 of the 
device intrinsic radiation background value and at the average it 
makes 0.04 mcSv/ hour. 

 
 
2.3.2 Beta Particle Flux Density Measuring 

In order to measure density of beta particle flux emitted from the sur-
face of items contaminated by beta emitting radionuclides the follow-
ing actions shall be performed: 
 - The detector working surface shall be covered by a screen; 

-  “β” operational mode shall be set; 
 - The device shall be switched on; 
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- The device shall be placed at the distance of 3-5 mm from the 

measured object surface (see Picture 5); 40 seconds after that n of 
counts completed by the device with covered NзγI detector shall be 
registered (n from 5 up to 10) in part./ (cm2⋅min.), which is condi-
tioned by background gamma radiation and by gamma radiation of the 
item being checked; 

 

 
Picture 5 

 
 
 - Arithmetic average value of the device background readings 
showing its gamma radiation in “β"Nзγ mode shall be calculated in 
part./(cm2⋅min.) pursuant to the following formula:   

       n
n

i
зз i

/
1

∑
=

Ν=Ν γγ     (2)  

- The detector screen shall be detached and the device shall be 
placed on the same checking spot at the distance of 3-4 mm from the 
surface of the measured object again; 
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 - 40 seconds later m of the device indication counts (m from 5 
up to 10) with the open Noi detector shall be performed and arithmetic 
average value of the No device summarized readings based on beta 
and gamma radiation shall be calculated in part./(cm2⋅min.), pursuant 
to the following formula: 
    m 
   No = Σ Noi/m                (3) 
               i=1 
Nβ beta particle flux density shall be determined in part./(cm2⋅min.), 
this flux being emitted by the measured object contaminated by beta 
radiating nuclides pursuant to the following formula: 
   Nβ = Nо – Nзγ                                       (4) 
 

 
2.3.3 Alpha Particle Flux Density Indication  

The following actions are required to estimate (indicate) alpha radia-
tion flux density, this flux being emitted from the surface of objects 
contaminated by alpha emitting nuclides: 
 - The detector screen shall be detached;  
 - “β” operational mode shall be set; 
 - The device shall be switched on; 
 - The device shall be placed at the distance of 3-5 mm from the 
measured object surface (see Picture 5), and 40 seconds after that n of 
summarized Nсi device indication readings based on alpha, beta and 
gamma radiation (n from 5 up to 10) shall be registered in 
part./(cm2⋅min.); 
 - Average arithmetic value of those summarized Nс readings 
shall be determined in part./(cm2⋅min.), pursuant to the following for-
mula: 

                           n
n

i
сс i

/
1

∑
=

Ν=Ν                     (5) 

          
 - The device shall be located at the distance of 30-50 mm from 
the surface of the object being studied (in this way maintaining ab-
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sorption of alpha radiation by air layer), and m counts shall be per-
formed (m from 5 up to 10) суммарных показаний прибора от бета- 
и гамма-излучений, част./см2⋅мин, проходящих через этот слой 
воздуха - Nслi; 
 - Average arithmetic value of those summarized Nс readings 
shall be determined in part./(cm2⋅min.), pursuant to the following for-
mula:   

         m
m

i
слiсл /

1
∑

=

Ν=Ν      (6) 

 
Nпα alpha particle flux density in part./ cm2.min., this flux be-

ing emitted from the studied object surface, shall be determined pur-
suant to the following formula: 
        Nпα =(Nс - Nсл)⋅К∝ ,    (7) 

where К∝ is coefficient of sensitivity to alpha radiation (ap-
proximately 103).  

 
 
2.3.4 Research and Checking Of Items or Samples Con-

taminated By Radioactive Nuclides 
Research and Checking of items or samples to detect radioactive con-
tamination shall be performed in order to detect certain objects (for 
example, construction materials, paper money etc.) or samples (of 
ground, foodstuff, agricultural products etc.) contaminated by ra-
dionuclides. These works shall result in sorting of checked objects or 
kinds of products in accordance with the permissible normative levels 
of radioactive contamination accepted for the latter. 
Measurements related to the said works shall take into account speci-
ficity and physical characteristics of the checked objects as well as the 
tasks appearing while arranging such checking.  
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3  TECNICAL MAINTENANCE 

3.1 Operation and Transportation Safety Measures 
3.1.1 Before starting the device operation it is necessary to 

read this Operation Manual attentively. It is prohibited to open or to 
repair the device for the Customer operating it because there is high 
voltage maintaining the counter power supply inside it, namely, about 
400 V. So if repair is required it is expedient to send the device to the 
manufacturer or to employ persons who know the device circuit and 
design well. 
But in order to maintain radiation hygiene it is recommended to pro-
tect the device against destruction or loss and to open the holder cover 
only in the course of maintenance works. 

3.1.2 While preparing the device for transportation by any 
postal service or by means of transport it is required to switch it off 
and to take the autonomous power supply source (the battery) out 
of it in order to avoid accidental triggering of the device which 
generates sound signals at that.  

 
 
3.2 Technical Maintenance Procedure 
The device technical maintenance is performed in order to 

maintain its operating capacity during the service life term; it shall be 
performed by persons working with the device taking into account 
safety measures in accordance with Para.3.1. 
Preventive works performed in the course of technical maintenance 
include package contents checking, visual examination of the device 
appearance and its serviceability checking. The device package con-
tent checking is to be completed by comparing its compliance with 
Para. 4.1. While examining the device appearance it is required to 
check absence of chippings and cracks on the device case, of mica 
turbidity on the counter inlet window as well as safe securing of 
switches.  
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4  TECHNICAL CERTIFICATE DATA 

 
4.1  Package Contents 
 

No. Description Number of 
pieces 

1 EXPERT-M Dosimeter 1 
2 PP3 battery  1 
3 Operation Manual 1  

 
 4.2 Service Life and Guarantee Liabilities 
Average device service life until complete overhaul is at least 6 years. 
Upon expiration of the said term further utilization of the device is 
possible after complete overhaul performed by the Manufacturer. The 
set service life after complete overhaul is fixed by the Manufacturer in 
the warranty service coupon issued for repair. 
The Manufacturing Plant address is given in Para. 4.3. 
The Manufacturing Plant guarantees serviceability of the device pro-
vided the Customer follows operation rules described herein. 
The device guarantee service life is 24 months from the date of pur-
chase (if it was sold to the Customer through the distribution net-
work). The Manufacturing Plant performs guarantee, post-guarantee 
and complete overhaul. The Manufacturing Plant address is given in 
Para. 4.3. 
The device guarantee repair term is not included into the set guarantee 
service life term. Claims are not accepted and guarantee repair is not 
performed in the following cases: the Customer’s negligent device 
handling, the detector inlet window, indicator and the device case 
damage or if the device seals are broken. 
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4.3 To Be Filled In By the Manufacturing Plant 

 

EXPERT-M Dosimeter, Manufacturer’s Number______________ ,  

was acknowledged serviceable. 

 

Manufacturing Date                                         

 

Seal 

                                

The Manufacturing Plant Address: 

LLC “Axelbant” 

125367, Moscow, Gabrichevskogo str., 10-4-396. 

 

 

To be filled in by the trading Company: 

 

  Manufacturing Date                                         

 

  Seller                                          

 

  Stamp 

 
 


