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The Mullard technical handbook system....

The Mullard Technical Handbook is made up of four sets of
Books, each comprising several parts:-

Book 1 (lightblue)  Semiconductor Devices
Book 2 (orange) Valves and Tubes
Book 3 (green) Components, Materials and Assemblies
Book 4 (purple or Integrated Circuits
dark blue)

Book 2, Valves and Tubes, comprises the following
parts:-

Part 1a Picture tubes and components

Part 1b Cathode-ray tubes

Part 1c  Monochrome tubes and deflection units
Part 1d Wirewound components for tv and monitors
Part2a Plumbicon camera tubes and accessories
Part2b Geiger-Muller tubes

Part 2c Vidicon and Newvicon camera tubes and
deflection units

Part3 Photo and electron multipliers

Part4a Tubes forr.f. heating

Part4b Transmitting tubes for communications
Part 40 High-power klystrons

Part4d Magnetrons



........a comprehensive data library

Most of the devices for which full data is given in these
books are those around which we would recommend equipment
to be designed. Where appropriate, other types no longer
recommended for new equipment designs but generally
available forequipment production, are listed separately. Data
sheets for these types may be obtained on request. Older devices
for which data may be obtained on request are also included in
the index of the appropriate part of each book.

Because the Technical Handbook system forms a
comprehensive data reference library the current Mullard Quick
Reference Guides should always be consulited for details of the
Mullard preferred range.

The data contained in these books is as accurate and up to date
as possible at the time of going to press. It must be understood,
however, that no guarantee can be given on the availability of the
various devices, or that their specifications may not be changed
before the next edition is published.

Each part is reviewed regularly, and revised and re-issued where
necessary. Revisions to previous data are indicated by an arrow in
the margin.

Requests for copies of Quick Reference Guides and individual
data sheets (please quote the type number) should be sent to:-

Technical Publications Department, Mullard Limited,
New Road, Mitcham, Surrey CR4 4XY. Telex 22194.

Prices and availability information for Mullard components
should be obtained from Mullard House, or from one of the
Mullard Distributors listed on the back cover.



U The Mullard Data Base

For the equipment designer,
technical information on
electronic components is
vital. Mullard market the
widest range of components
in the U.K., supported by a
comprehensive information
service — the Mullard Data
Base.

Brief details are given
here. For further informa-
tion and an order form,
please write to:-

The Technical
Publication Department,
Mullard Limited,

New Road, Mitcham,
Surrey CR4 4XY.

Regular Publications

Mullard Bulletin

A must for designers, this
bi-monthly, newspaper-style
publication briefly describes
new components and offers
further information on subjects
of interest.

Consumer Electronics

A review, in newspaper style,
published every four months.
Articles and features of
interest to those in the

consumer electronics industry,

with emphasis on television

technology and allied subjects.

Technical Publications,
Brochures, Leaflets
and Catalogues

Mullard publish hundreds of
publications on components
and their application.

Make sure your name is on
the mailing list for the Mullard
Bulletin, which describes and
offers new publications.

Prestel Too!

All Mullard publications can be

ordered directly via Prestel.
The Mullard Data Base

begins, on page 556201.




Electronic Components
and Applications

A quarterly technical journal
covering, in depth,
developments in electronics
based on the work of Philips,
Signetics and Mullard
laboratories. Please ask

for a sample copy and
subscription form.

Quick Reference Guide
All products marketed by
Mullard are listed alpha-
numerically and described
briefly in our Quick
Reference Guide.

Technical Data Service
This service provides detailed,
up-to-date information on the
characteristics and perform—
ance of Mullard components.

Subscribers to any or all of
the four handbook sections
receive all relevant hand-
books, looseleaf binders,
monthly mailings of new data
sheets, and new handbook
parts as they are published.

For those not wishing to
subscribe to the Data Service,
handbook parts can be pur-
chased individually.

Individual data sheets are
available free-of-charge, and
can be obtained by quoting
the type number.

Mullard Data Base:
Prestel 556201
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Supersedes December 1978 data GENERAL SAFETY
RECOMMENDATIONS

ELECTRONIC TUBES

1. GENERAL

When properly used and handled, electronic tubes do not constitute a risk to health or to the
environment.

However, certain hazards may arise and it is important that the following recommendations are
observed. Care should be taken to ensure that all personnel who may handle, use or dispose of these
products are aware of the necessary safety precautions.

Individual product data sheets may indicate if any of the specific hazards given in sections 2 to 9 are
likely to be present.

1.1 Breakage

If a tube is broken or otherwise damaged, precautions must be taken against the following hazards
which may arise:

- Broken glass or ceramics (see section 4). Protective clothing such as gloves should be worn.

- Contamination by toxic materials and vapours. In particular skin contact and inhalation should be
avoided.

1.2 Disposal -

These products should be disposed of in accordance with relevant legislation; in the United Kingdom
the Deposit of Poisonous Waste Act 1972 and the Control of Pollution Act 1974 apply. Most electronic
tubes contain toxic materials, therefore, particularly when disposing of large quantities, the advice

of the manufacturer’s service department should be sought.

1.3 Fire

Electronic tubes themselves do not present a fire hazard.

However, since most packaging materials are flammable, care should be taken in the disposal of such
materials; some of which will emit toxic fumes if burned.

If packaged tubes are involved in a fire, implosion may occur (see section 7), together with the
consequent release of toxic vapours and makerials.

2. X-RADIATION

All high voltage electronic tubes produce progressively more dangerous X-rays as the operating voltage
is increased. The tube envelope usually provides limited protection; however, further shielding may be
required in the equipment if the voltage exceeds 10 kV. Should such shielding be required to reduce
the X-ray dose rate to below the permitted limit of 0.5 mR/h, this will be indicated on the individual
data sheets.

Under some equipment fault conditions, the X-ray hazard may be considerably increased.

This hazard may be present only when the tube is energized.

3. RADIO FREQUENCY (R.F.) AND MICROWAVE RADIATION L —
Exposure to r.f. fields may be a hazard even at relatively low frequencies. Absorbtion of r.f. energy by
the human body is dependent on frequency. Although at frequencies below 30 MHz most energy

passes straight through the body with little heating effect it may still represent a hazard. At microwave
frequencies a power density above 1 mW/sq cm may comprise a definite hazard, particularly to the

eyes.
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GENERAL SAFETY
RECOMMENDATIONS

3. RADIO FREQUENCY (R.F.) AND MICROWAVE RADIATION (Continued)

For this reason care should be exercised when using r.f. and microwave tubes. All r.f. connectors and
cavities must be correctly fitted before operation so that no leakage of energy may occur and the r.f.
energy must be coupled efficiently to the load. It is particularly dangerous to look into open wave-
guide, coaxial feeders or transmitter antennae while the tube is energized.

Power klystrons must not be operated without a suitable load at the output and at any intermediate
cavities.

Screening of terminal insulators on some high power tubes may be necessary.

This hazard may be present only when the tube is energized.

4. BERYLLIUM OXIDE CERAMICS

The insulators of some microwave power tubes are made-of beryllium oxide. Beryllium oxide dust is
toxic if inhaled or if particles enter a cut or an abrasion. Avoid handling beryllium oxide ceramics; if
they are touched the hands must be thoroughly washed with soap and water. Do nothing to beryllium
oxide ceramics which may produce dust or fumes.

All tubes containing beryllium oxide are marked as such. Care should be taken upon eventual disposal
that they are not thrown out with general industrial waste. Devices requiring disposal may be handled
by the manufacturer’s service department. Users seeking disposal of tubes incorporating beryllium
oxide ceramics should first take advice from the manufacturer’s service department.

This hazard is present at all times from receipt to disposal of tubes.

5. CADMIUM COMPOUNDS

Cadmium compounds are toxic. In the event of accidental breakage, cadmium dust may be released.
Gloves should be worn and the dust should be mopped up with a damp cloth. On disposal the cloth
should be sealed in a plastic bag and the hands thoroughly washed with soap and water.

Controlled disposal of tubes containing cadmium compounds should be conducted in the open air or
in a well ventilated area.

Inhalation of cadmium dust must be avoided.

This hazard is present, if breakage occurs, at all times from receipt to disposal of tubes.

6. MERCURY

Mercury is a toxic substance, especially in the vapour phase. Should breakage occur, gloves should be
worn and all droplets brushed up as soon as possible and placed in an airtight container for disposal.
Afterwards the hands must be thoroughly washed with soap and water. Direct contact with the skin
should be avoided.

This hazard is present, if breakage occurs, at all times from receipt to disposal of tubes.

7. IMPLOSION — HANDLING OF TELEVISION PICTURE AND CATHODE RAY TUBES

All vacuum tubes store potential energy by virtue of their vacuum. The energy level is low in small
tubes but represents a hazard in the larger sizes of tubes.

Some modern tubes are provided with integral implosion protection which conforms to IECE5,
clause 18. With these tubes, no additional protection is needed. For those tubes without integral
implosion protection, precautions taken during manufacture reduce the possibility of spontaneous
implosion to a minimum. However, additional stresses due to mishandling may considerably increase
the risk of implosion. Implosions may occur immediately or may be delayed.

The strength of the glass envelope will inevitably be impaired by surface damage, such as scratches or
bruises (localized surface cracks caused by impact). When a tube is not in its equipment or original
packing, it should be placed faceplate downwards on a pad of suitable ribbed material which is kept
free from abrasive substances.

Under no circumstances should any attempt be made to move the bonded faceplate or integral
implosion protection band when fitted to a tube.

xii
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Stresses on the neck of the tube must be avoided. Handle by the recommended methods illustrated for
those tubes which have relatively small necks with large envelopes.

Fig.1 — Lifting tube from edge-down position.

Fig.2 — Lifting tube from face-down position.

Fig.3 — Lifting tube from face-up position.
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Tube on one edge

To lift a tube from the edge-down position, one hand should be placed around the parabolic section of
the cone and the other hand should be placed near (slightly below) the centre of the faceplate as shown
in Fig.1 UNDER NO CIRCUMSTANCES SHOULD ANY FORCE BE APPLIED TO THE NECK OF
THE TUBE.

Tube face-down

To lift a tube from the face-down position, the hands should be placed under the areas of faceplate
close to the fixing lugs (if fitted), at diagonally opposite corners of the faceplate as shown in Fig.2.

The tube must not be lifted from this position by the lugs themselves. UNDER NO CIRCUMSTANCES
SHOULD ANY FORCE BE APPLIED TO THE NECK OF THE TUBE.

Tube face-up

To lift a tube from the face-up position, the hands should be placed under the areas of the cone close

to the fixing lugs (if fitted), at diagonally opposite corners of the cone as shown in Fig.3. The tube must
not be lifted from this position by the lugs themselves. UNDER NO CIRCUMSTANCES SHOULD
ANY FORCE BE APPLIED TO THE NECK OF THE TUBE.

If the handling procedures for tubes prior to insertion in the equipment are such that there is a risk of
personal injury as a consequence of severe accidental damage to the tube, then it is recommended
that protective clothing should be worn, particularly eye shielding.

When fitted, lugs are primarily provided for fixing in equipment and must not be subjected to
excessive forces while the tube is being handled. Adequate protection must be provided if there is a
possibility of the tube falling as a result of failure of a lug or lugs.

8 HIGH VOLTAGE — TELEVISION PICTURE AND CATHODE RAY TUBES

Attention is called to the fact that a high voltage may be carried by the internal coductive coating
which is connected to the final anode connector and also by the external coating if not earthed, even
after a tube has been removed from equipment. Anyone handling such a tube may receive an electric
shock which, while generally not dangerous to the person, might cause an involuntary reaction
resulting in damage to the tube which might, for example, be dropped. When it is required to discharge
the tube capacitance, connection should be made via a resistor of not less than 10 k2 which is
capable of withstanding high voltages.

In equipment where the chassis can be connected directly to the mains, there is a risk of electric
shock if access can be gained to the metal rimband through the aperture at the front of the equipment.
In order to reduce the magnitude of the shock it is recommended that a 2 M2 resistor, capable of
withstanding peak voltages of e.h.t. values (as specified in IEC65, clause 14.1) is inserted between
rimband and the braided earth contact to the external coating. This safety arrangement will provide
substantial separation from the mains.

An appreciable capacitance is formed between the rimband and the internal conductive layer of the
tube. In the event of flashover, high voltages of low energy will be induced on the rimband. In order
to bypass these voltages, an extra-high-voltage low-inductance capacitor of a few nanofarads (in
compliance with IEC65, clause 14.2) should be inserted between the rimband and the braided earth
contact to the external coating.

9 STRONG MAGNETIC FIELDS

Some electronic tubes use permanent magnets in their operation. When handling or mounting such
tubes, a distance of at least 5 cm should be maintained between the magnet and any piece of magnetic
material to avoid mechanical shock to the magnet or to the glass or ceramic seals. For this reason it is
recommended that non-magnetic tools are used during installation, such as non-magnetic stainless
steel, brass, beryllium copper and aluminium. Furthermore, the user should be aware of the detrimental
influence of the strong magnetic field around the magnet on compass, electrical meters, watches and

Xiv
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other precision instruments.

Packaged tubes must be stored in such a way as to prevent a decrease of the field strength of the
magnets due to interaction with adjacent magnets. Unless otherwise stated on the data sheet, a
minimum distance of 15 cm should be maintained between the tubes.

The best protection for the tube is its original packing because this ensures an adequate spacing
between the tubes and ferrous objects, and moreover protects the tube against reasonable vibration
and shock. Despite this controlled spacing, magnetically-sensitive instruments such as compasses,
electrical meters, watches and other precision instruments should not be brought close to a bank of

packaged tubes.
UNPACKED PERMANENT MAGNET TUBES SHOULD NEVER BE PLACED ON STEEL BENCHES

OR SHELVES.
SAFETY RECOMMENDATIONS
SUMMARY
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Safety recommendations under the heading GENERAL (section 1) refer to all electronic tubes.
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SELECTION
GUIDE

Cylindrical tubes

counting rate max. max. max.
type sensitive  at 1072 mGy/h! sensitive plateau  plateau plateau dead background dose rate
number for *+97gs) length  threshold length slope  time  shielded range
o B8 % count/s mm TV \% %/ s count/min mGy/h
ZP1200 ° 28 40 400 200 0.04 90 10 10 —10?
zpP1201° ° 20 40 400 200 0.04 110 10 10 — 40
ZP1210 L] 110 140 400 100 0.15 200 70 3x10% —10
ZP1220 L] 180 240 400 100 0.15 210 90 2x10* -3
ZP1250 ° o 10% 0.5 420 80 0.40 10 1 1-3x10°
ZP1300 . 300? 8 500 100  0.30 11 1 10 —2x 10
ZP13013 ° 350° 8 500 100  0.30 13 1 10! —2x 10*
ZP1302° ° 3507 8 500 100  0.30 13 9 10" —2x10*
ZP1310 ° 16002 16 500 150  0.15 15 2 2x 102 —4x10°
zP13133 ° 16007 16 500 150  0.15 15 2 10? -3 x 10°
ZP1320 o e 9 28 500 150  0.08 45 12 3x107 —2x10%
zZpP1321? o e 9 28 500 150 0.08 45 12 3x10° —10?
ZP1330 o e 65 75 450 350 0.02 70 30 6x10% —10
Window tubes
counting rate max.  max. max.
type sensitive  at 102 mGy/h  window plateau  plateau plateau dead background dose rate
number for (H2Tes)t ¢/type  threshold length slope  time  shielded range
a B v count/s mm Y Y %/V us count/min mGy/h
ZP1400 e o 25 9c 400 200 0.04 90 10 10° - 10
ZP1401 e e O 25 9a 400 200 0.04 90 10 10 =10
ZP1410 o e O 32 198a 450 250 0.02 175 15 10° - 10
ZP1430 e e O 44 278a 450 250 0.04 190 25 6x10% -6
ZP1431 ® O 44 278¢c 450 250 0.04 190 25 6x10°% -6
ZP1441 e e © 16 19.8a 500 200 0.09 65 5 3x 10 —10?
ZP1442 ® O 16 19.8¢c 500 200 0.09 65 8 3 %1072 —10*
ZP1451 e e O 29 278a 500 250 0.07 60 9 103 — 20
ZP1452 ® © 29 278¢ 500 250 0.07 60 18 10 —20
ZP1470 ° o 38 24.1b 550 150 0.15 70 25 10 — 20
ZP1480 e O 24 17d 400 100 0.20 120 30 103 — 20
ZP1481 ® © 24 17d 400 100 0.20 120 30 10 —20
ZP1490 o o e 29 28a 450 250 0.05 30 15 10 - 20
Notes 1. 1R=8.69 mGy Window thickness (mg/cm?)
2. Counting rate at 10 mGy a: 1.5t02.0 d: 25t0 3.0
3. With compensating filter b:1.5t0 2.5 e: 25t 3.5
c:20t0 3.0 f: 3.5t04.0
2 June 1986



SELECTION

X-ray sensitive tubes
counting rate max. max. max.
type sensitive  at 102 mGy/h! window plateau plateau plateau dead background dose rate
number for {+37¢s) ¢/type threshold length slope  time shielded range
a B v count/s mm \" Vv %/V us count/min mGy/h
ZP1600 6.0 — 20" 660 19.8e 1600 400 0.07 110 25 -
ZP1610 2.5 —40* - 7x18f - operating voltage 1550 V -
*keV
Cosmic ray guard tube
ZP1700 ° - - 800 400  0.03 1000 70 3x10* -3x10"!
High temperature tubes
counting rate max. max. max.
type sensitive  at 10> mGy/h! sensitive  plateau plateau plateau dead background dose rate
number for (*37iGs) length  threshold length slope  time  shielded range
a B v count/s mm Vv Vv %/V us count/min mGy/h
ZP1800 L] 190 419 700 150 0.08 75 28 2x10% -4
ZP1810 L] 13 51 650 250 0.08 75 25 3x10° —40
ZP1820 ° 110 203 450 250 0.06 100 65 3x10* -4
ZP1830 ° 170 313 450 250 0.06 100 100 2x10°% -2
ZP1840 ° 8 32 850 200  0.08 50 15 4x10° —10?
ZP1850 ® o 36 89 875 200 0.10 100 50 10° - 20
ZP1860 e o 80 22 875 200 0.10 100 75 4x10°% -4
Notes 1. 1R=8.69 mGy Window thickness (mg/cm’)
2. Counting rate at 10 mGy a: 1.5t 2.0 d:2.5t03.0
3. With compensating filter b: 1.56t0 2.5 e: 25t03.5
c: 20t 3.0 f: 3.56t04.0
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GEIGER-MULLER TUBES
CROSS REFERENCE GUIDE

ZP type no. 185 type no. MX type no. US type no.
ZP1200 18503 MX146 -
ZP1210 * 18520 MX120/01 -
ZP1220 18545 MX145 -
ZP1230*t - MX180 -
ZP1240*t - MX119 —
ZP1300 18529 MX163 -
ZP1310 18509 MX151 —
ZP1311*tt - MX189 -
ZP1311*tt — ZP1100 -
ZP1320 18550 MX164 -
ZP1330 18555 MX177 -
ZP1400 18504 MX147 -
ZP1410 18505 MX148 —
ZP1430 18526 MX 169 -
ZP1431 18506 MX149 -
ZP1441 18515 MX152 -
ZP1451 18536 MX 166 -
ZP1460* t 18546/01 MX167/01 -
ZP1470 - MX123 -
ZP1480 - MX168/02 -
ZP1481 - MX 168 —
ZP1500*t - ZP1083 -
ZP1501*t - ZP1080 -
ZP1520*t 18525 MX124/01 -
ZP1530*t - MX 142 -
ZP1600 18507 MX 159 —
ZP1610 18511 MX161 -
ZP1700 18518 MX155 -
ZP1800 - - 171G
ZP1810 - - 181G2
ZP1820 - - 78L
ZP1830 — — 79L
ZP1840 - - 560N
ZP1850 - - 90NB3
ZP1860 - — 912NB3

* data available on request
1t obsolete
Tt obsolescent



GEIGER-MULLER TUBES

CROSS REFERENCE GUIDE

185 type no. ZP type no. MX type no.  ZP type no. US type no.  ZP type no.
18503 ZP1200 MX119 ZP1240™t 171G ZP1800
18504 ZP1400 MX120/01 ZP1210 181G2 ZP1810
18505 ZP1410 MX123 ZP1470 78L ZP1820
18506 ZP1431 MX124/01 ZP1520%t 79L ZP1830
18507 ZP1600 MX142 ZP1530*t 560N ZP1840
18509 ZP1310 MX145 ZP1220 90NB3 ZP1850
18511 ZP1610 MX146 ZP1200 912NB3 ZP1860
18515 ZP1441 MX147 ZP1400
18518 ZP1700 MX148 ZP1410
18520 ZP1210 MX149 ZP1431
18525 ZP1520™t MX151 ZP1320
18526 ZP1430 MX152 ZP1441
18529 ZP1300 MX155 ZP1700
18536 ZP1451 MX159 ZP1600
18548 ZP1220 MX161 ZP1610
18546/01 ZP1460™t MX163 ZP1300
18550 ZP1320 MX164 ZP1320
18555 ZP1330 MX166 ZP1451

MX167/01 ZP1460*t

MX168 ZP1481

MX168/02 ZP1480

MX169 ZP1430

MX177 ZP1330

MX180 ZP1230"t

MX189 ZP1311%tt

ZP1080 ZP1501*t

ZP1083 ZP1500"t

ZP1100 ZP1311%tt

*

Tt obsolete
t1 obsolescent

data available on request




RADIATION
UNITS

RADIATION QUANTITIES AND UNITS

In previous issues of this handbook, the (exposure) dose rate has been given as rontgen/hr (R/hr),
but this unit is being phased out internationally.

Absorbed dose will be used in future, expressed in the new unit gray (Gy).
Absorbed dose is a measure of energy deposition in any medium by all types of ionizing radiation and
1 Gy =1J/kgin S| units

Since an exposure of 1 R results in an energy deposition of 869 x 10-° J/kg in air it follows that 1 R is
equivalent to 869 x 10 Gy or 8.69 mGy.

Consequently this handbook gives data for the counting rate as a function of the absorbed dose rate

in air as:
count/s and mGy/h
quantity old unit new unit relationship
1 R = produces in air
exposure & X . ions carrying a charge
dose rontgen no special unit of:
2.58 x 10"* C/kg
Trad = 107 J/kg
absorbed vad ra 1Gy = 1Jkg
dose gray = 100 rad
1mGy = 100 mrad
8 June 1986



GENERAL
G.M. TUBES

GENERAL INFORMATION
GEIGER-MULLER TUBES

Where appropriate, the terminology used conforms to the following publications:— IEC50-531, IEC100,

IEC151-25.

i GENERAL

1.1 Geiger-Miiller radiation counter tubes (G.M. tubes) are intended to detect alpha particles,
beta particles, gamma or X-radiation.

1.2 A G.M. tube is a gas-filled device which reacts to individual ionizing events, thus enabling them
to be counted.

1.3 A G.M. tube consists basically of an electrode at a positive potential (anode) surrounded by a
metal cylinder at a negative potential (cathode). The cathode forms part of the envelope or is
enclosed in a glass envelope. lonizing events are initiated by quanta or particles entering the tube
either through the window or through the cathode and colliding with the gas molecules.

1.4 The gas filling consists of a mixture of one or more rare gases and a quenching agent.

1.5 Quenching is the termination of the ionization current pulse in a G.M. tube. Effective quenching
in our tubes is determined by the combination of the quenching gas properties and the value of
the anode resistor.

2 The capacitance of a G.M. tube is that between anode and cathode, ignoring the capacitive
effects of external connections.

3 OPERATING CHARACTERISTICS

3.1.  Starting voltage
This is the lowest voltage applied to a G.M. tube at which pulses of 1 V amplitude appear across
the anode resistor. See fig.1.

3.2 Plateau
This is the section of the counting rate versus voltage characteristic (with constant irradiation),
over which the counting rate is substantially independent of the applied voltage. Unless other-
wise stated, the plateau is measured at a counting rate of approximately 100 count/s.

33 Plateau threshold voltage
This is the lowest voltage applied which corresponds to the start of the plateau for the stated
sensitivity of the measuring circuit. See fig.1.

3.4 Plateau length
This is the range of applied voltage over which the plateau extends. See fig.1.

3.5 Plateau slope
This is the change in counting rate over the plateau length, expressed in % per volt. See fig.1.

3.6 Recommended supply voltage

This is the supply voltage at which the G.M. tube should preferably be used. This voltage is
normally chosen to be in the middle of the plateau. See fig.1.
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OPERATING CHARACTERISTICS (continued)

3.7

3.8

Background
This is the counting rate in the absence of the radiation which the G.M. tube is intended to
measure.
Dead time
This is the time interval, after the initiation of a discharge resulting in a normal pulse, during
which the G.M. tube is insensitive to further ionizing events. See fig.4.
- plateau
2 | l‘— threshold voltage
s I starting
8 voltage
M__# ______
[ S S—— = __ |plateau slope
| | l
D8673A Vb1 Vb2 supply voltage
Fig.1
Plateau length: Vplateau = Vb2 — Vb1 \
Plateau slope (over the plateau length):
R TR 1 «100 %/V

0.5(N; +N;)  Vplateau

where N1 is the counting rate at V1, and
Ng is the counting rate at Vi
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Geiger-Miiller tubes GENERAL
G.M. TUBES

4. MEASURING CIRCUITS

4.1 The measuring equipment used to establish the G.M. tube data consists of the circuit given in the
data, an emitter follower with a pulse shaper, a limiting amplifier and a scaler.

4.2 Measuring circuit A

> +Vsupply
anode |
resust i stray
T capacitance
(<1pF)

e

» output
mec\sunng
resistor
R2 F c2
DB6BS A
(7273955.1)

Fig.2

Notes:

1. The input resistance and capacitance of the measuring equipment are represented by R2 and
C2 respectively.

2. When applying a rectangular pulse at 1 with the tube inserted but short-circuited, C2 should
be adjusted to give an undistorted pulse at 3. Under these conditions
R1 x (C1 + stray capacitance ) = R2 x C2.

.

4.3 Measuring circuit B

anode
resistor
R1

_5

|—> output

]
measurin
_cable _L resistor .
capacitance = R2
(= 60pF)
|
DB8686A
72 7 (7273954)
+Vsupply
Fig.3

Tapping the load resistor at 5 in fig.3 reduces the influence of a capacitive load.
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GENERAL
G.M. TUBES

5. NOTES

5.1 Resolution (resolving) time (of a counting system or a counter).
This is the minimum time interval between two distinct ionizing events which enables both to be
counted. .

5.2 Recovery time
This is the minimum time interval between the initiation of a normal size pulse and the initiation
of the next pulse of normal size. See fig.4.

5.3 Pulse amplitude
The pulse amplitude of a G.M. tube may be approximated by the equation:

P=bX (Vsupply - Vstarting)
where P = pulse amplitude

Ro " _—
b=——=%_ See measuring circuits o
R1+ Ry a specific percentage
1 . of the maximum signal
Vsupply = anode supply voltage minimum signal detected
by circuit

Vstarting = starting voltage

amplitude

|

|

|

|

|

|

|
, time
Fig.4 —> L rise time
— dead time
~—— resolution time ——

~————— recovery time ——— D560

5.4 Anode resistor
Normally the tube should be operated with an anode resistor of the value indicated in the
measuring circuit, or higher. Decreasing the value of the anode resistor not only decreases the
dead time but also the plateau length. A decrease in resistance below the limiting value may
affect tube life and lead to its early destruction.
The anode resistor should be connected direct to the anode connector of the tube to ensure
that parasitic capacitances of leads will not excessively increase the capacitive load on the
tube. An increase in capacitive load may increase the pulse amplitude, the pulse duration, the
dead time and the plateau slope. In addition the plateau will be shortened appreciably. Shunt
capacitances as high as 20 pF may destroy the tube, but lower values are also dangerous.

5.5 Maximum counting rate
The maximum counting rate is approximately 1/7 (r = dead time). For continuous stable
operation it is recommended that the counting rate is adjusted to a value in the linear part of
the counting rate/dose rate curve. In extreme cases the time constant RC (see fig.2) may
exceed the dead time of the tube. If this is so, C| may be omitted, thus reducing the RC
product. However, this could cause calibration problems in series equipment production if
the stray capacitances in individual instruments show wide variations.

12 June 1986



Geiger-Miiller tubes

GENERAL

G.M. TUBES

5.6

5.7

5.8

5.9

5.10

Tube sensitivity at extremely high dose rates.

At dose rates exceeding the recommended maximum, a G.M. tube will produce the maximum
number of counting pulses per second, limited by its dead time and the circuit in which it is
incorporated.

However, due to the characteristics of a specific circuit, the indicated counting rate may fall
appreciably, even to zero.

If dose rates exceeding 10 times the recommended maximum for window tubes, or 100 times
for cylinder tubes, are likely to be encountered, it is advisable to use a circuit that contin-
uously indicates saturation.

Dead time losses

After every pulse, the tube is temporarily insensitive during a period known as the dead time (7).

Consequently, the pulses that occur during this period are not counted. At a counting rate
of N count/s the tube will be dead during 100 X N X 7 % of the time, so that approximately
100 X N X 7% of the counts will be lost.

If, in an experiment, the inaccuracy must be < 1%, N shquld be less than 1/100 7 count/s.
Example: If 7= 20 us, an inaccuracy of 1% is reached at a counting rate of approximately
500 count/s.

Background

See definition under 3.7. The most important sources of background are:

1. Gamma radiation from the environment and from cosmic radiation.

2. Mesons from cosmic radiation.

3. Beta particles from contamination and impurities of the materials from which the
detector itself is made.

4. Spontaneous discharge or pulses in the detector and the counting circuit that do not
originate from radiation. -

From published experimental data the gamma contribution accounts for approximately 70%
of the background and a further 25% (approximately) is due to cosmic mesons. For the
majority of G.M. tube applications, the background may be reduced to an acceptable level
by shielding the tube with lead or steel. Thus most of the gamma contribution is eliminated.

The values given in the data in count per minute are derived from averages over a longer
duration.

Counting rate/dose rate curves

These are measured with the source perpendicular to the tube axis, at the recommended
supply voltage. The curves shown are typical and are measured at room temperature. Deviation
of approximately £ 10% may occur.

Current/dose rate curves

These are measured with the source perpendicular to the tube axis. The curves shown are
typical. Deviation of approximately £ 20% may occur.

Dead time curves

These represent the dead time (see 3.8 and fig.4) as a function of the supply voltage, measured
with pulsed X-radiation in the recommended circuit, unless otherwise stated. The curves shown
are typical. The maximum value is stated under OPERATING CHARACTERISTICS. Note that
a higher anode resistor results in a longer dead time.

June 1986
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GENERAL
G.M. TUBES

NOTES (continued)

512

5.13

—» 5.14

= 5.15

== 5,16:

Energy response curves

These represent the energy sensitivity as a function of the radiation energy, measured in the
recommended circuit and in the linear part of the counting rate/dose rate curve. The curves
shown are typical.

Polar response curves
These represent the relative sensitivity as a function of the angle of irradiation (as defined in
the drawing), measured in the recommended circuit. The curves shown are typical.

Environmental

Tubes are submitted to shock and vibration tests. The values which are given for each tube are
not limiting values.

Temperature

The temperature range over which the tubes work satisfactorily is given for each type. When
working at low temperatures it is recommended that the tube is operated in the first third of
the plateau.

Beta response.

This is measured using a point source (°°Sr/°°Y) in direct contact with the tube and an
extended source (°°Sr/°°Y, area 10 cm?) at a distance of 1 cm from the tube.

For the point source the response is expressed in counts per second per Becquerel (c/s/Bq).
For the extended source the response is expressed in counts per second per Becquerel/cm?
(c/s/Bgcm2), (One Becquerel is equivalent to one disintegration per second)

LIMITING VALUES

The limiting values of G.M. tubes are given in the Absolute Maximum Rating System in
accordance with |EC Publication 134.

Absolute maximum ratings are limiting values of operating and environmental conditions,
applicable to any electronic device of a specified type as defined by its published data, which
should not be exceeded under the worst probable conditions.

These values are chosen by the device manufacturer to provide acceptable serviceability of the
device. taking no responsibility for equipment variations, environmental variations and the
effects of changes in operating conditions due to variations in the characteristics of the device
under consideration and of all other electronic devices in the equipment.

The equipment manufacturer should design so that, initially and throughout life, no absolute
maximum value for the intended service is exceeded with any device under the worst probable
operating conditions with respect to supply voltage variation, equipment control adjustment
load variation, signal variation, environmental conditions, and variations in characteristics of
the device under consideration and of all other electronic devices in the equipment.

Note: When operated at a limiting value the tubes may not be expected to function in
accordance with the published operating characteristics. Under operating conditions where
limiting values coincide or are combined with extreme counting rates, the tubes may not
function in a typical way.

MOUNTING

G.M. tubes must not be clamped tightly in the vicinity of glass-metal seals. Great care must be
taken in handling and fixing thin walled tubes. Mica windows are extremely fragile and must
never be touched.

Low capacitance between anode and cathode is essential, i.e. the shortest possible connections
between anode terminal and load resistor must be made.
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Geiger-Miiller tubes GENERAL

G.M. TUBES

10.

1.
1.1

11.2

Soldering to the anode pin or to the cathode wall may destroy the tube. Most types are
provided with a cathode lead or strap. This lead should be used for connection to the cathode.
Tubes with an anode pin are supplied with the appropriate connector (see fig.5). This must be
used.

|<—-— 16 -——»l

= O

D8587 7275123

Fig.5

STORAGE AND HANDLING

The tube should not be stored at ambient temperatures outside the limits given under the heading
LIMITING VALUES on the data sheets.

To prevent leakage between the anode and the cathiode, the tube should be dry and clean.
Condensation of water vapour may cause a short-circuit between anode and cathode.

OUTSIDE PRESSURE

In tubes provided with a mica window, the gas pressure outside the tube should neither be lower
than 35 kPa (=~ 25 cm Hg) nor higher than the atmospheric pressure (unless otherwise stated) and
changes in pressure should be gradual.

Care should be taken not to expose tubes with very thin envelopes to pressures substantially

higher than atmospheric. Also it should be noted that tubes should not be subjected to -
substantial changes in air pressure.

ENERGY DEPENDENCE

The sensitivity of G.M. tubes to gamma radiation is influenced considerably by the energy of the
radiation.

At energies above about 300 to 400 keV, the action of the tube is due to emission of electrons
from the cathode and the higher the atomic number of the cathode material the greater will be
the electron emission. Radiation with an energy of less than 300 to 400 keV is absorbed by the
gas filling, the absorption increasing as the energy decreases. This gives rise to the characterisitic
peak in sensitivity which occurs at about 60 keV, below which the sensitivity decreases rapidly
due to cut-off by the thickness or density of the cathode wall. By using an external filter a near
linear sensitivity can be obtained.

LIFE

Storage life

If stored in a cool dry place, free from continuous or severe vibration, there is hardly any
deterioration in the tube’s characteristics. A storage life of years is not unusual.

Warning: generally, life end of a G.M. tube is indicated by an increasing slope and a shorter -
plateau. For older tubes, operation is recommended at the first third of the plateau.

Operational life

The operational life of a G.M. tube is expressed in counts (discharges). Theoretically the quenching
gas, ionized during a discharge, should be re-combined between discharges. However, minute quan-
tities will be chemically bound, no longer taking part in the quenching process. This will lead to a
gradual reduction of the plateau length, and, for a given working voltage, to an increased counting
rate. This will culminate in a continuous state of discharge of the tube, rendering it useless.

Apart from the accumulated number of counts registered, the ambient temperature during opera-
tion is of prime importance to the life of the tube. At temperatures above 50 °C, changes in the
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GENERAL
G.M. TUBES

NOTES (continued)

gas mixture may occur, possibly reducing the total number of counts attainable. Short periods of
operation (not exceeding 1 h) up to approximately 70 ©C should not prove harmful, but life will
progressively decrease with increasing temperature.

Thus, depending on application and circumstances, the quenching gas could be exhausted in as
little as a few hours or theoretically last for many years.

For these reasons G.M. tubes cannot be guaranteed unconditionally for a specified period of time.

Exceeding the LIMITING VALUES
Soldering to the tube body or pin
Bending the anode pin

Touching the mica window

may destroy the tube

12. MAXIMUM BETA ABSORPTION (percentages)
source max. (8 in mica window (mg/cm?) in metal envelope (mg/cm?)
energy
MeV 2 4 40 60 100
42K 3.65 1 1 2 13 20 30
20y + 208k 2,27 1 3 3 23 32 48
32p 1.71 3 4 5 33 44 63
s9gr 1.46 3 4 5 40 51 70
24Na 1.39 3 5 6 41 53 73
109pg 1.00 4 6 8 54 68 85
36| 0.71 7 10 13 72 84 95
LaL) 0.61 8 11 15 77 90 97
22Na 0.54 8 13 17 81 92 98
4635¢ 0.36 15 22 27 94 99 100
$9Co 0.31 20 26 34 97 100 100
297¢ 0.29 21 30 37 99 100 100
45Ca 0.25 24 33 42 100 100 100
358 0.17 36 49 59 100 100 100
LR(e 0.16 39 51 62 100 100 100
3H 0.02 100 100 100 100 100 100
ZP1401 | ZP1400 | ZP1461 | ZP1320 | ZP1330 ZP1300
— ZP1410 | zP1431 ZP1850 ZP1310
Geiger-Miiller tube ZP1430 | zP1442 ZP1860

type numbers ZP1441 | Zp1452

ZP1451 | ZP1470

ZP1480

ZP14381
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ZP1200

GEIGER-MULLER TUBE

Halogen quenched v radiation counter tube.
QUICK REFERENCE DATA

Dose rate range 103 to 10?2

10 to 10
Plateau threshold voltage 400
Plateau length 200
Recommended supply voltage 500
Chrome-iron cathode 250

mGy/h
R/h

Y

\Y

Vv

mg/cm?

This data must be read in conjunction with General Information Geiger-Miiller tubes.

MECHANICAL DATA

Dimensions in mm

Fig.1 -
(A 10
- .3“0”_,‘ A | max [
25x0.13 ~—275 —’[ 6max
¥ 16
1 ) N
155 == i -
145 3 4 max
r L 1V anode ci
Cathode-strap T hace: icip
1
mgx D7654A
CATHODE e
Thickness 250 mg/cm?
Sensitive length 40 mm
Material chrome-iron
ENVIRONMENTAL (Manufacturer’s test conditions)
Shock (half sine wave 3 ms duration) - peak acceleration 392 m/s?
Vibration (50 Hz continues sine wave) - acceleration 245 m/s?
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathode i %) pF
TUBE WEIGHT 7 g -
June 1986 19



ZP1200

OPERATING CHARACTERISTICS (Ambient temperature =~ 25 °C)

Measured in circuit of Fig.2
Starting voltage

Plateau threshold voltage
Plateau length

Recommended supply voltage

Plateau slope

Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended

supply voltage

Dead time, at recommended supply voltage

max.

max.

max.

max.

max.

LIMITING VALUES (Absolute max. rating system)

Anode resistor
Anode voltage

Ambient temperature
continuous operating
storage

LIFE EXPECTANCY

Life expectancy at ~ 25 °C

MEASURING CIRCUIT

R1=10MQ
Ro =220 k&2
Ci1=1pF*

*See General Information (paragraph 5.5)

R1

R2

D7619
(72738686

min.
max.

max.
min.

max.

+Vsupply

p——> output

R1C1=R2 C2

Fig.2

325
400
200
500
0.04

90

4.7
600

+70

—40
+75

5x 10!°

< < <

<

%/V

count/min

us

MQ

oc
oc
oC

count

29
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J ZP1200

Geiger-Miiller tube
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ZP1200

M2627
— Iy = L ELe
(uA) +
VSUPD'V
- Vsupply= 500V
PRY
20 la
R = 10MQ 3=
4
10
74
P d
/
0 3
10-2 10~1 1 10 102 10 mG/h
Typical current as a function of dose rate (!37Cs)
M2539
— dead time
(us) -
1 ~~
80 pd <
/
/
/
¥
ya
y
60
4
recommended
operating range
4
40
300 400 500 600 Vsupp|y(V) 700

Typical dead time as a function of supply voltage
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ZP1201

GEIGER-MULLER TUBE

Halogen quenched +y radiation counter tube fitted in a filter. The energy response is flat to within
t2155% over the range 50 keV to 1.25 MeV referred to *37Cs (661 keV). The ZP1201 is an energy

compensated version of the ZP1200.
QUICK REFERENCE DATA

Dose rate range 103 to 40 mGy/h
104 to5 R/h
Plateau threshold voltage 400 \%
Plateau length 200 \
Recommended supply voltage 500 \%)
Chrome-iron cathode 250 mg/cm?
This data must be\(ead in conjunction with General Information Geiger-Miiller tubes.
MECHANICAL DA\TA Dimensions in mm
Fig.1 2.5x0.13—»
6 19.1
cathode i 18.7
25min strap TS ¥
le—— 16
l_ T 1.0
19.45 ( —l-
005 | ::—f ::‘“—'__;T_:D
l D anode clip
[}
| 46.8 h’l
45.2

j¢e————————————  58max M0978

note: cathode strap should be connected to the tube as shown
CATHODE (ZP1200)
Thickness 250 mg/cm?
Sensitive length 40 mm
Material chrome-iron
ENVIRONMENTAL (Manufacturer’s test conditions)
Shock (half sine wave 3 ms duration) — peak acceleration 392 m/s?
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathode 1.2 pF
TUBE WEIGHT 38 g
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ZP1201

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 OC)
Measured in circuit of Fig.2

Starting voltage

Plateau threshold voltage

Plateau length

Recommended supply voltage

Plateau slope

Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended
supply voltage

Dead time, at recommended supply voltage
LIMITING VALUES (Absolute max. rating system)
Anode resistor

Anode voltage

Ambient temperature
continuous operating

storage
LIFE EXPECTANCY
Life expectancy at = 25 °C

MEASURING CIRCUIT

Rq=10MQ
Rp = 220 kQ
Cq=1pF*

+Vsupply

R1

R2

D7619
(7273866)

R1C1=R2C2

Fig.2

*See General Information (paragraph 5.5)

max.

max.

max.

max.

min.
max.

min.
max.

325
400
200
500
0.04

10
110

4.7
600

+70
—40

+75

5x 10!°

Co il <<

%/V

count/min

us

MQ
\

oC
oc
oC

count
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Geiger-Muller tube
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ZP1201

M0979
20
_’ R T T T
+ | dt .—Vsupply_soov
4"’-
la Vsupply
(A) /
1 Y
R=10MS)
10
/
"
A
0 =
10~2 107 1 10 102 103 mGy/h
Typical current as a function of dose rate (*37Cs)
26 June 1986



Geiger-Muller tube ZP1201
M0981
relative
response
1.5
.
L/
4L INTN\ Pa
1.0 <
N
0.5
10 100 1000 energy (keV) 10000
Typical energy response relative to ! 37Cs
Y
0° M0982
30° -30°
60° —60°
1375
\
Vv
s 65keV
\ "
%° - -90°
150 % 100 50 0 50 100 150

[ =

Typical polar responses (normalised to 100% at 0°)
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ZP1210

GEIGER-MULLER TUBE

Halogen quenched v radiation counter tube. Also available in low background version ZP1210/01.

QUICK REFERENCE DATA

Dose rate range

Plateau threshold voltage
Plateau length

Recommended supply voltage
Chrome-iron cathode

3x10% to 10
4x 105 to 1
400

100

450

525

mGy/h
R/h

\Y

\%

Vv

mg/cm?

This data must be read in conjunction with General Information Geiger-Miiller tubes.

MECHANICAL DATA
Fig.1

metal cap

p.v.c. sheath

T\. N A
b JWE |-

170

— 12g —oL——— sensitive length i’l

Dimensions in mm «—

cathode — tinned

braided copper wire

10
8

anode — plain
braided copper wire

M2253  FeE—— 166

Tube must not be clamped within 30 mm of either end.
CATHODE
Thickness

Sensitive length
Material

ENVIRONMENTAL (Manufacturer’s test conditions)
Shock (half sine wave 3 ms duration) — peak acceleration
FILLING

CAPACITANCE

Anode to cathode

TUBE WEIGHT

- 100

525
140

chrome-iron

392

neon, argon, halogen

45
85

mg/cm?

m/s

pF

June 1986 29



ZP1210

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 °C)

Measured in circuit of Fig.2
Starting voltage

Plateau threshold voltage
Plateau length

Recommended supply voltage
Plateau slope

Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended

supply voltage

Dead time, at recommended supply voltage

LIMITING VALUES (Absolute max. rating system)

Anode resistor
Anode voltage

Ambient temperature
continuous operating

storage

LIFE EXPECTANCY
Life expectancy at =~ 25 °C

MEASURING CIRCUIT

27M0
330pF

2.7MQ0

D7678
(7273864)

+Vsupply

Fig.2

max.

max.

max.

max.
max.

min.
max.

max.

min.
max.

|-—-> output

350
400
100
450
0.15

70
200

2.7
500

+70

—40
+75

5x 10"’

€< <<

%/V

count/min.

us

MQ
Vv

oc

oC
oc

count

30
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Geiger-Miiller tube

ZP1210
105 M2247
count/s
- adh
4 recommended operating range s———— /V’
10 = —=c
V.
103
102
y
’
7
10
4
/
1
[10-4 10-3 102 10~ 1 10 mGy/h | 102
LUl 1o L it Lot toreeend ¢ prem
10-5 10-4 10-3 102 10" 1 Rh 10

Typical counting rate as a function of dose rate (137Cs)
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ZP1210

M2248
o 60
r50
r40 upply =450V LU
i iy p——
A
30
/
20
10
7/
]
0 3 - -
10~ 10- 1 10 102 mGy/h 103
Typical current as a function of dose rate (137Cs)
M1014
dead time
(us)
200
_
=
N
™
0 s recommended N
i - operating range = e
' e \
AN
N
100
50
300 400 500 Veupply(V) 600

Typical dead time as a function of supply voltage
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Geiger-Miiller tube

ZP1210

M2249

relative

response

Tt

=~

\
\
\
Y
\
A\
X
\
\
X

10

100 1000

Typical energy response relative to ! 37Cs

energy (keV)

10 000
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ZP1220

GEIGER-MULLER TUBE

Halogen quenched v radiation counter tube. Also available in low background version ZP1220/01. <=—

QUICK REFERENCE DATA

Dose rate range

Plateau threshold voltage
Plateau length

Recommended supply voltage
Chrome-iron cathode

2x10* to:3 mGy/h -

2x10% to3x 10! R/h

400 \Y
100 Vv
450 Y
525 mg/cm?

This data must be read in conjunction with General Information Geiger-Muller tubes.

MECHANICAL DATA
Fig.1

metal cap p.v.c. sheath

\ \
HIEE

270

e 122 ——L-—-—— sensitive length —‘:‘

Dimensions in mm «—

cathode — tinned
braided copper wire

10
8

anode — plain
braided copper wire

M2254 266

Tube must not be clamped within 30 mm of either end.

CATHODE
Thickness
Sensitive length
Material

ENVIRONMENTAL (Manufacturer’s test conditions)
Shock (half sine wave 3 ms duration) — peak acceleration

FILLING

CAPACITANCE
Anode to cathode

TUBE WEIGHT

100

525 mg/cm?
240 mm

chrome-iron

392 m/s?

neon, argon, halogen

10 pF
140 g
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ZP1220

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 °C)

Measured in circuit of Fig.2
Starting voltage

Plateau threshold voltage
Plateau length

Recommended supply voltage
Plateau slope

Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended
supply voltage

Dead time, at recommended supply voltage

LIMITING VALUES (Absolute max. rating system)
Anode resistor
Anode voltage

Ambient temperature
continuous operating

storage

LIFE EXPECTANCY
Life expectancy at ~ 25 °C

MEASURING CIRCUIT

D7678

M/ (7273864)

+Vsupply

Fig.2

max. 350
max. 400
100

450

max. 0.15
max. 90
max. 210
min. 2.7
max. 500
max. +70
min. —40
max. +75
5x 10'°

LB

<

%IV

count/min.
us

MQ

oc
oc
oc

count

36
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Geiger-Miiller tube

ZP1220

M2250
108 —
count/s
- —t"T

4 recommended Operating range  s—— T

10
'/
/
"4
108
Y
/
e
102
Z
.
/
10 bl
/7
g 4
to— 10-3 10-2 10~ 1 10 mGy/h |'102
I O O O T O A O W W O A W 1111 A W A1
105 10~4 10-3 10~2 10~1 1 R/Hh 10
Typical counting rate as a function of dose rate (! 37Cs)
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ZP1220

M2251

—e 60 60
15 - +
(HA)
50 Vsupply 50
T - -
40 » 40 - Vsupply=450V I
R =2.7M ] <[
30
F
20 v
7
/
y
10
0 2 3
10-3 10-2 10~ 1 10 102 mGy/h 10

Typical current as a function of dose rate (137Cs)

M2252

—= relative

response

P

B

10

100

1000

Typical energy response relative to 137Cs

energy (keV)

10 000
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ZP1300

GEIGER-MULLER TUBE

Halogen quenched + and high energy § (> 0.5 MeV) radiation counter tube.

QUICK REFERENCE DATA -—
Dose rate range 10! to 2 x 10* mGy/h
102 to 2x 103 R/h
Plateau threshold voltage 500 \%
Plateau length 100 \%
Recommended supply voltage 550 \
Chrome-iron cathode 80 to 100 mg/cm?

This data must be read in conjunction with General Information Geiger-Miiller tubes.

MECHANICAL DATA

Dimensions in mm «—

Fig.1
_.l I.——l x0.13
Cathode-strap 5.2
\U _ZE 4.8 16
mlin 10
8
#6.2 V 'ﬁ__*‘ :
max 1
7 ]
6 Anode -clip
6 max — 3max
D7076A

CATHODE -
Thickness 80 to 100 mg/cm?
Sensitive length 7 mm
Material chrome-iron
ENVIRONMENTAL (Manufacturer’s test conditions)
Shock (half sine wave 3 ms duration) — peak acceleration 392 m/s?
Vibration (560 Hz continuous sine wave) - acceleration 49 m/s?
FILLING helium, neon, halogen
CAPACITANCE
Anode to cathode 0.7 pF
TUBE WEIGHT 0.5 g -—
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ZP1300

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 °C)

Measured in circuit of Fig.2

Starting voltage max.

Plateau threshold voltage max.

Plateau length
Recommended supply voltage

Plateau slope max.

Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended

supply voltage max.
Dead time, at recommended supply voltage max.

LIMITING VALUES (Absolute max. rating system)

Anode resistor min.

Anode voltage max.
Ambient temperature

continuous operating max.

min.

storage max.

LIFE EXPECTANCY
—» Life expectancy at ~ 25 °C

MEASURING CIRCUIT

Ry =2.2MQ
Rg = 47 kQ
Cq=1pF*

+Vsupply

R1

p——> output

o)

R2

D761
(7273866)

R1C1=R2C2

Fig.2

*See General Information (paragraph 5.5)

400
500
100
550

0.3

2.2
600

+70

—40
+75

B x 10+

< € <

<

%/V

count/min

us

MQ

oc
oc
oc

count
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ZP1300
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Geiger-Miiller tube
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ZP1300

M0689
120
Ia
(uA)
100 E=s
supply P~
vsupply 550V
80
60
40 of
V4
20
0 3 4 6
1 10 102 10 10 10° mGy/h 10
Typical current as a function of dose rate (137 Cs)
M0881
dead time
(us)
15
10 = == =
recommended
operating range
5
0
400 500 600 VeupplyV) 700

Typical dead time as a function of supply voltage
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Geiger-Miiller tube ZP1300

M2258

relative
response

15

10

‘\

e
1

10 100 1000 energy (keV) 10 000

Typical energy response relative to !37Cs
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ZP1301

GEIGER-MULLER TUBE

Halogen quenched v radiation counter tube fitted in a filter. The energy response is flat to within -
+ 15% over the range 80 keV to 1.25 MeV referred to *37 Cs (661 keV). The ZP1301 is an energy
compensated version of the ZP1300. Also available with long life artificial background as ZP1302.
QUICK REFERENCE DATA -
Dose rate range 10! to 2 x 10* mGy/h
10 to 2 x 10° R/h
Plateau threshold voltage 500 \%
Plateau length 100 Vv
Recommended supply voltage 550 \%
Chrome-iron cathode 80 to 100 mg/cm?
This data must be read in conjunction with General Information Geiger-Miiller tubes.
MECHANICAL DATA — —25x03 Dimensions in mm
; cathode st
25min Cj:\ e
f 16
N ’
13.7 )
2435 :t:_f ) [—)
. 8 ;
" max anode clip
18max M0628
20.5
19.5
28.5 —
max
note: cathode strap should be connected to the tube as shown
CATHODE (ZP1300)
Thickness 80 to 100 mg/cm?
Sensitive length 8 mm
Material chrome iron
ENVIRONMENTAL (Manufacturer’s test conditions)
Shock (half sine wave 3 ms duration) — peak acceleration 392 m/s?
FILLING helium, neon, halogen
CAPACITANCE -
Anode to cathode 0.95 pF
TUBE WEIGHT 20 g
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ZP1301

OPERATING CHARACTERISTICS (Ambient temperature = 25 °C)

Measured in circuit of Fig.2

Starting voltage max. 400 V
Plateau threshold voltage max. 500 V
Plateau length 100 V
Recommended supply voltage 550 V
Plateau slope max. 03 %/V
Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al) at 550 V max. 1 count/min
Dead time at 550 V max. 13 us
LIMITING VALUES (Absolute max. rating system)
Anode resistor min. 22 MQ
Anode voltage max. 600 V
Ambient temperature max. +70 ©C
continuous operating min. —40 oC
storage max. +75 ©C
LIFE EXPECTANCY
—= Life expectancy at =~ 25 °C 5x10'°  count

MEASURING CIRCUIT

R1=22MQ
Ro=47kQ
Cq=1pF*

+Vsupply

R1

R2

R1C1=R2C2

D7619
(7273866)

Fig.2

*See General Information
(paragraph 5.5)
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Geiger-Miiller tube

ZP1301

106 M0820

count/s
recommended Operating range  cm——— il
10°
'
Y
10* d
V4
V.4
v
W
Y/
103 >,
V4
V4
A
102 D4
v 4
//
10 7
v 4
1
10~" 1 10 102 103 10°mGy/h | 110°
Rl L LI [ EER R L L LI
10~2 101 1 10 102 103 R/ 10%

Typical counting rate as a function of dose rate (*37Cs)
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ZP1301

l M0821
a
(kA) B +
1 Vsupply=550V 111
Vv /!
supply
80° I
R=22MQ
60
VA
J
40
20
P
7
0 i
1 10 102 103 10% 10°  mGy/h
Typical current as a function of dose rate (137Cs)
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Geiger-Miiller tube ZP1301
M0627

relative
response

1.5

A N
1.0 S
/
0.5 7
10 100 1000 energy (keV) 10 000
Typical energy response relative to ! 37Cs
0° M0624
30° -30°
1375 P
60° \ —60°
100keV
248keV
90° L \ \ -90°
150 % 100 50 50 100 150
Typical polar responses (normalised to 100% at 0°) -
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ZP1310

GEIGER-MULLER TUBE

Halogen quenched v and high energy § (> 0.5 MeV) radiation counter tube

QUICK REFERENCE DATA

=
Dose rate range 2x10?to4x 10° mGy/h
2x 10 to 5 x 10? R/h
Plateau threshold voltage 500 \%
Plateau length 150 A"
Recommended supply voltage 575 \%
Chrome-iron cathode 80 to 100 mg/cm?
This data must be read in conjunction with General Information Geiger-Miiller tubes.
MECHANICAL DATA Dimensions in mm
Fig.1
—’l i<— 1% 0.13
Cathode -strap Y
e — 9 16
5.2
| 48 n 20
* mlm
6.2 - = =
max
- /
f Anode - clip
6 max (< 17 — =3 max M0682
-4————16 et
CATHODE
Thickness 80 to 100 mg/cm?
Sensitive length 16 mm
Material chrome-iron
ENVIRONMENTAL (Manufacturer’s test conditions) -~
Shock (half sine wave 3 ms duration) — peak acceleration 392 m/s?
FILLING helium, neon, halogen
CAPACITANCE
Anode to cathode 1.2 pF
TUBE WEIGHT 0.7 g -
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ZP1310

OPERATING CHARACTERISTICS (Ambient temperature = 25 OC)

Measured in circuit of Fig.2
Starting voltage

Plateau threshold voltage
Plateau length

Recommended supply voltage
Plateau slope

Background (shielded with 50 mm Pb with

an inner liner of 3 mm Al), at recommended

supply voltage

Dead time, at recommended supply voltage

max.

max.

max.

LIMITING VALUES (Absolute max. rating system)

Anode resistor
Anode voltage

Ambient temperature
continuous operating

storage

LIFE EXPECTANCY
Life expectancy at =~ 25 °C

MEASURING CIRCUIT

Rq =22 MQ
Rp = 47 kQ
Ci= 1pF*

D7619

R1

R2

(7273866)

*See General Information (paragraph 5.5)

min.

max.

max.

min.

max.

+Vsupply

—— output

<2

R1C1=R2 C2

Fig.2

380
500
150
575
0.15

2.2
650

+70

—40
+75

5ix 1040

& g &

%/V

count/min
us

MQ

oc
oc
oc

count
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J L ZP1310

Geiger-Miller tube
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ZP1310

M069
— la R
(uA) +
Vsupply
200 Iy B
R =2.2MQ
150
P bt rY"
100 — Vsupply= 575V
50
0 -
1 10! 102 103 10* mGymn 108
Typical current as a function of dose rate (*37Cs)
M1012
— dead time
(us)
15
e = [
=t T .
10 recommended
le— operating —»
range
5
0
300 400 500 600 700 800 vsupp,y(v)

Typical dead time as a function of supply voltage

54 June 19861 (



Geiger-Miiller tube

ZP1310

M2260

relative
response

N\\

10

100 1000

Typical energy response relative to 137Cs

energy (keV)

10 000
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SUPERSEDES ZP1311 (OBSOLESCENT TYPE) ZP1313

GEIGER-MULLER TUBE

Halogen quenched + radiation counter tube fitted in a filter. The energy response is flat to within
+15% over the range 50 keV to 1.25 MeV referred to '37Cs (661 keV).
The ZP1313 is an energy compensated version of the ZP1310.

QUICK REFERENCE DATA

-——
Dose rate range 102 to 3x 103 mGy/h
107 to 4 x 10? R/h
Plateau threshold voltage 500 \Y
Plateau length 150 \%
Recommended supply voltage 575 \Y
Chrome-iron cathode 80 to 100 mg/cm?
This data must be read in conjunction with General Information Geiger-Miiller tubes.
MECHANICAL DATA Dimensions in mm <=—
Fig.1
[y —>J=—cathode-strap fe=———16
10 1x0.13 o1
min T b
@89 : : 1
iy Sk
anode clip
[ 22.7 —]
” 27 .4 9.5
25.8 75 ogs!
note: cathode strap should be connected to the tube as shown
CATHODE (ZP1310)
Thickness 80 to 100 mg/cm?
Sensitive length 16 mm
Material chrome-iron
ENVIRONMENTAL (Manufacturer’s test conditions) -
Shock (half sine wave 3 ms duration) — peak acceleration 392 m/s?
FILLING helium, neon, halogen
CAPACITANCE
Anode to cathode 2.0 pF
TUBE WEIGHT 7.0 g
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ZP1313

OPERATING CHARACTERISTICS (Ambient temperature =~ 25 °C)

Measured in circuit of Fig.2
Starting voltage

Plateau threshold voltage
Plateau length

Recommended supply voltage

Plateau slope

Background shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended

supply voltage

Dead time, at recommended supply voltage

LIMITING VALUES (Absolute max, rating system)

Anode resistor
Anode voltage
Ambient temperature

continuous operating
storage

LIFE EXPECTANCY
Life expectancy at ~ 25 °C

MEASURING CIRCUIT

R1=22MQ
Rp =47 k2
Cq=1pF*

+Vsupply

R2

R1C1=R2C2

D7619
(7273866)

Fig.2

*See General Information (paragraph 5.5)

max.

max.

max.

max.

max.

min.
max.

max.
min.

max.

380
500
150
575
0.15

22
650

+70

+75

5 X 10!°

T A

%IV

count/min
us

MQ

oc
oC
oc

count
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Geiger-Miiller tube

ZP1313

M0892

count/s

10°

recommended operating range

104

108

102

1

1

10-2

10-1

LI L |

Lot

]

LI

10

102

R

11

10% mGy/h

LOIO L

104

10-3

10-2

10~1

1 10

Typical counting rate as a function of dose rate (! 37Cs)

102 R/h

103

104
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ZP1313

150 M0893
R
I +
([JA) - e
125 Veupol IV, =550V
SUPpIY 7 supply
100 I - »
R =2.2MQ
75
/]
/.
50
/.
4
25
0 4
10 102 103 mGy/h 10
Typical current as a function of dose rate (*37Cs)
M2256
dead time
(us)
15
e s s
Pl
V
recommended
10 operating
range
5
0
300 400 500 600 700 800 900
Vsupply(V)

Typical dead time as a function of supply voltage

60
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Geiger-Miiller tube ZP1 313

M0964

1.6
relative
response

P .
1.0 [ 1 et
’ VA
/
0.5 /
10 100 1000 energy (keV) 10000
Typical energy response (side response) relative to ' 37Cs
00
M0965 -
30° —30°
//
60° —60°
N
1
B5ke 137¢s
90° [ | 1~ |1 —90°
150 % 100 60 0 50 100 150

LT+

Typical polar responses (normalised to 100% at 0°)
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ZP1313

— 0° M0966
30° —-30°
, o
60° —60
/ \
248keV_§- 60,
HAR
90° | —-90°
150 % 100 50 0 50 100 150
Typical polar responses (normalised to 100% at 0°)
62 June 1986



ZP1320

GEIGER-MULLER TUBE

Halogen quenched v and 8 (> 0.25 MeV) radiation counter tube.

QUICK REFERENCE DATA

Dose rate range

3x 103 to 2 x 10?

4x 10 to 20
Plateau threshold voltage 500
Plateau length 150
Recommended supply voltage 575
Chrome-iron cathode 32 to 40

mGy/h
R/h

v
Vv
\%
mg/cm?

This data must be read in conjunction with General Information Geiger-Miiller tubes.

MECHANICAL DATA

Dimensions in mm «—

Fig.1
10 _of
max _L
Cathode-
+ strap ["_ 16
$10 8.2
max 7.8
} ——l 5.L8 Anode-clip
I 2 1x0.13 max 6 D7088a
‘ 27
CATHODE —
Thickness 32 to 40 mg/cm?
Sensitive length 28 mm
Material chrome-iron
ENVIRONMENTAL (Manufacturer’s test conditions)
Shock (half sine wave 3 ms duration) — peak acceleration 392 m/s?
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathode 1.1 pF
TUBE WEIGHT 1.0 g -—
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ZP1320

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 °C)

Measured in circuit of Fig.2

Starting voltage
Plateau threshold voltage
Plateau length

Recommended supply voltage

Plateau slope

Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended

supply voltage

Dead time, at recommended supply voltage

max.

max.

max.

LIMITING VALUES (Absolute max. rating system)

Anode resistor
Anode voltage

Ambient temperature
continuous operating

storage

LIFE EXPECTANCY
Life expectancy at =~ 25 °C

MEASURING CIRCUIT

R1=4.7MQ
Rp = 100 kQ
Cq=1pF*

*See General Information (paragraph 5.5)

R1

R2

(7273866

—> +Vsupply

- C1

(—» output

22

N

R1C1=R2C2

Fig.2

380
500
150
575
0.08

12
45

2.2
650

+70

+75

5 X 10!°

=

<

%IV

count/min
us

MQ

oc
oc
9c

count
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J ZP1320

Geiger-Miiller tube
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ZP1320

M1155
S |
a
(uA)
supply
80
60 T Vsupply= 575V
40 i
P4
20
A
1
/
L
0
1 10 102 103 10 mGy/h 105
Typical current as a function of dose rate (!37Cs)
M2263
—* dead time
(us)
+r P— R=4 7
40 7 a\ﬂ@l_ .
/ [ ] .
/ recommended ™
/ le— operating —
4 range
30
——
~
~
~
20 T~ \h o
10
300 400 500 600 700 800 Vsupply(V)

Typical dead time as a function of supply voltage
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Geiger-Miiller tube

ZP1320
M2261
10.0
relative
response
1.5
/
i
5.0
I
\
2-5 \\
-
0
10 100 1000 energy (keV) 10 000

Typical energy response relative to !37Cs
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DEVELOPMENT DATA

This data sheet contains advance information and
specifications are subject to change without notice.

ZP1321

GEIGER-MULLER TUBE

Halogen quenched v radiation counter tube fitted in a filter. The energy response is flat to within
+22%% over the range 40 keV to 1.25 MeV referred to 137 Cs (661 keV). The ZP1321 is an energy

compensated version of the ZP1320.

QUICK REFERENCE DATA

Dose rate range 3x 102 to 10? mGy/h
4x10* to 10 R/h
Plateau threshold voltage 500 \%
Plateau length 150 \%
Recommended supply voltage 575 v
Chrome-iron cathode 32 to 40 mg/cm?

This data must be read in conjunction with General Information Geiger-Miiller tubes.
MECHANICAL DATA

Fig.1 ] 25x0.13

T cathode—strap

25 12.5 30—

: B min|
min 11.9
AR N IR Ji81 s
13.5 Iny
‘ T 1.04 anode clip
= 49.00
47.80
Pl 54 max S SIS & M2236

CATHODE (ZP1320)
Thickness 32 to 40 mg/cm?
Sensitive length 27 mm
Material chrome-iron
ENVIRONMENTAL (Manufacturer’s test conditions)
Shock (half sine wave 3 ms duration) — peak acceleration 392 m/s?
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathode 1.3 pF
TUBE WEIGHT 23 g

June 1986
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ZP1321

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 °C)

Measured in circuit of Fig.2
Starting voltage

Plateau threshold voltage
Plateau length

Recommended supply voltage

Plateau slope

Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended

supply voltage

Dead time, at recommended supply voltage

LIMITING VALUES (Absolute max. rating system)

Anode resistor
Anode voltage

Ambient temperature
continuous operating

storage

LIFE EXPECTANCY
Life expectancy at =~ 25 °C

MEASURING CIRCUIT

Ry =47 MQ
R = 100 k2
C1=1pF*

*See General Information (paragraph 5.5)

R1

R2

D7619
(7273866)

2'c2

Fig.2

max.,

max.

max.

max.
max.

min.
max.

max.
min.
max.

*+Vsupply

p——> output

R1C1=R2C2

380
500
150
575
0.08

15
55

2.2
650

+70

+75

5x 10!°

< € € <

%/V

count/min
us

MQ

oc

oc

count
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Geiger-Miiller tube

105

ZP13

21

M2237

g
U 11
i
count/s 1l I

Il "

10% recommended operating range s

108

A
y.d
102 /
A
10 /
Z
/]
1
10-3 10-2 10~1 1 10 102 mGy/h | 1108
i Rl Lirrnm bt orpeend oo ] Ll
104 10-3 10-2 10-1 1 10 R/ 102
Typical counting rate as a function of dose rate (37 Cs)
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ZP1321

M2255
= ] N g |y
o
P =
. Vsupply 575V [
4
30 7
VA
Vi
20
10 7
7
-t
101 1 10 102 103 10* mGy/h 105
Typical current as a function of dose rate (! 37 Cs)
M2239
. s
Al
dead time 2
(us)
¥
/
40
recommended
operating
range
30 — -
N
N2 200
20 1 L1
300 400 500 600 Vsupply(V) 700

Typical dead time as a function of supply voltage
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Geiger-Miiller tube

ZP1321

M2238
relative
response
1.5
Ve ”
1.0 NIVA a
N-n/
/
/
0.5
10 100 1000 energy (keV) 10 000

Typical energy response relative to ! 37Cs

June 1986
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ZP1321

00 M2240
30° -30°
600 / SN _600
/ |
g5kev X ]137¢,
\
/
90° —90°
150 (%) 100 50 0 50 100 150
00 M2241
30° -30°
60° —60°
1
60co
248keV
90° —90°
150 (%) 100 50 0 50 100 150

L=

Typical polar responses
(normalised to 100% at 0°)
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ZP1330

GEIGER-MULLER TUBE

Halogen quenched vy and § (> 0.3 MeV) radiation counter tube for use in damp
atmosphere.

QUICK REFERENCE DATA

and/or saline

Dose rate range : 6x 10 to 10

7x10° to 1
Plateau threshold voltage 450
Plateau length 350
Recommended supply voltage 625
Chrome-iron cathode 40 to 60

mGy/h
R/h

\%
\%
\

mg/cm?

This data must be read in conjunction with General Information Geiger-Miiller tubes.

MECHANICAL DATA

Dimensions in mm

Fig.1
20
min 14
[—2;)(0.13 "‘ —| £05 |-
! ? ; (5x) 2
N max 16
19 16.0 15.7 J I__‘

Cathéde max 157 15.3 =3 —
~strap ‘ v [} : Anode -

‘Anode & -8 clip

! 108 21
max 104 max {7275%4) D7655a
The cathode is covered with a corrosion resistant coating.
CATHODE
Construction cylindrical wall with strengthening ribs
Thickness between strengthening ribs 40 to 60 mg/cm?
Sensitive length 75 mm
Material chrome-iron
ENVIRONMENTAL (Manufacturer’s test conditions) -
Shock (half sine wave 3 ms duration) — peak acceleration 392 m/s?
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathode 4.0 pF
TUBE WEIGHT 9.0 g -
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ZP1330

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 °C)
Measured in circuit of Fig.2

Starting voltage max.
Plateau threshold voltage max.

Plateau length
Recommended supply voltage

Plateau slope max.

Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended

supply voltage max.

Dead time, at recommended supply voltage max.

LIMITING VALUES (Absolute max. rating system)

Anode resistor min.

Anode voltage max.
Ambient temperature

continuous operating max.

min.

storage max.

LIFE EXPECTANCY
Life expectancy at ~ 25 °C

BETA RESPONSE
Point source (°°Sr/?°Y) between ribs:
Extended source (°°Sr/?°Y) in direct contact:

MEASURING CIRCUITS
R =2.2 MQ

™~ ; ™

L | output

400
450
350
625
0.02

30
70

2.2
800

+70
—40
+75

5x 10!°

0.24
241

< < < <

%/V

count/min

us

M
\%

oc
oc
oc

count

c/s/Bq
c/s/Bq cm™2

+Vsupply

1/10R r———» output
D7676 R2 fCZ
# (7273865)
+Vsupply
07619 R1C1=R2C2
(7Z273866)
Fig.2 Manufacturer’s Fig.3 For optimum performance at very high
measuring circuit dose rates this circuit may be used

76
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Geiger-Miiller tube

ZP1330

5 M2265
10 .
counts/s
104 recommended operating range s———— AT
—
-
103 A4
4
102 A
10 4
/
1 Vs
104 10-3 10~2 10" 1 10 mGy/h |'102
Lt Lt Lo oot Lo 11 :
1058 1074 10-3 10-2 10~ 1 RMh 10
Typical counting rate as a function of dose rate (!37Cs)
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ZP1330

M226
la
(uA) +
250
Vsupply
200 .
R=2.2MQ2
150
A7V =625V
100 7 supply
Y.
7/
50 4
0 -3 2 1 2 3
10 10~ 10~ 1 10 104 mGy/h 10
Typical current as a function of dose rate (!37Cs)
M1011
100
v
dead time P4
(us) / %
!
50 ~
™ S
o
recommended
operating range
0
300 500 700 Vsupp|y(V) 900
Typical dead time as a function of supply voltage
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Geiger-Miiller tube ZP1 330

M2264

10.0

relative
response

7.5

5.0

\\

\
[
A

2.5

10 100 1000 energy (keV) 10 000

Typical energy response relative to !37Cs
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ZP1400

GEIGER-MULLER TUBE

End window halogen quenched (3 and +y radiation counter tube.

QUICK REFERENCE DATA

Dose rate range

Plateau threshold voltage
Plateau length

Recommended supply voltage
Chrome-iron cathode

Mica window (9 mm diameter)

103 to 10?
10" to 10
400

200

500

250

2.0t0 3.0

mGy/h
R/h

\%

Y

\
mg/cm?
mg/cm?

This data must be read in conjunction with General Information Geiger-Miiller tubes.

MECHANICAL DATA
Fig.1

20
™ min _'l
2.5x0.13 i
Cathode
—strap

15
¥

Ba7ii Anode

WINDOW
Thickness
Useful diameter
Material

CATHODE
Thickness
Sensitive length
Material

ENVIRONMENTAL

Shock (half sine wave 3 ms duration) - peak acceleration

Vibration (50 Hz continuous sine wave) - acceleration

FILLING
CAPACITANCE

Anode to cathode

TUBE WEIGHT

43 = 10
40 max [
l«—— 27.5 —+‘ 6 max
v ; ;
[ _A_Kh_—‘* 17
I *mux
U | 1
12 |
max
2.0t0 3.0
9
mica
250
39
chrome-iron
392
245

neon, argon, halogen

14
7.0

Dimensions in mm «—
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ZP1400

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 OC)

Measured in circuit of Fig.2

Starting voltage max. 325 Vv
Plateau threshold voltage max. 400 \
Plateau length 200 \Y
Recommended supply voltage 500 A"
Plateau slope max. 0.04 %/V
Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended
supply voltage max. 10 count/min.
Dead time, at recommended supply voltage max. 90 us
LIMITING VALUES (Absolute max. rating system).
Anode resistor min. 4.7 MQ
Anode voltage max. 600 v
Ambient temperature
continuous operating max. +70 oc
min. —-40 oC
storage max. +75 oC
LIFE EXPECTANCY
Life expectancy at ~ 25 °C 5X10!° count
—» BETA RESPONSE
Point source (°°Sr/?°Y) 0.25 c/s/Bq
Extended source (°°Sr/°°Y) 0.42 c/s/Bq cm™2
MEASURING CIRCUIT +Vsupply
Rq=10MQ
Ro =220 kQ R1
Cqy=1pF* \
———> output
R2 2'c2
7619 R1C1=R2C2
(72738686)
Fig.2
*See General Information (paragraph 5.5)
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J ZP1400

Geiger-Miiller tube
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ZP1400

| | M2627
— " A
(nA) +
Vsupply
- vV = SOOV‘
R = 10MQ % e dheed
/
10
V4
7/
7/
0 1
10-2 10! 1 10 102 108 mG/h
Typical current as a function of dose rate (*37Cs)
M2539
—= dead time
(us)
-
s ~~—
80 > .
A
/
/
4
i
4
60
L
recommended
operating range
4
40
300 400 500 600 Vgyppiy (V) 700

Typical dead time as a function of supply voltage
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ZP1401

GEIGER-MULLER TUBE

End window halogen quenched «, § and + radiation counter tube.

QUICK REFERENCE DATA

Dose rate range

Plateau threshold voltage
Plateau length

Recommended supply voltage
Chrome-iron cathode

Mica window (9 mm diameter)

103 to 102 mGy/h
10 to 10 R/h
400 \%
200 \%
500 \%
250 mg/cm?
1.5t02.0 mg/cm?

This data must be read in conjunction with General Information Geiger-Mdiller tubes.

MECHANICAL DATA Dimensions in mm <—
Fig.1
o 43 10
20 40 max [+
min —'I
F;XO.H ' 275 '_—>] 6max
(OAN =y 4
155 A 17
Cathode 145 ! max
-strap v 1 ‘
Anode-clip
D877 Anode 12 e
max
WINDOW
Thickness 1.5t 2.0 mg/cm?
Useful diameter 9 mm
Material mica
CATHODE
Thickness 250 mg/cm?
Sensitive length 39 mm
Material chrome-iron
ENVIRONMENTAL -—
Shock (half sine wave 3 ms duration) - peak acceleration 392 m/s?
Vibration (560 Hz continuous sine wave) - acceleration 245 m/s?
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathode 13 pF
TUBE WEIGHT 7.0 g
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ZP1401

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 °C)

Measured in circuit of Fig.2
Starting voltage

Plateau threshold voltage
Plateau length

Recommended supply voltage

Plateau slope

Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended

supply voltage

Dead time, at recommended supply voltage

max.

max.

max.

max.

max.

LIMITING VALUES (Absolute max. rating system).

Anode resistor
Anode voltage

Ambient temperature
continuous operating

storage

LIFE EXPECTANCY
Life expectancy at ~ 25 °C

MEASURING CIRCUIT

R1=10MQ
Ro = 220 k2
Ci=1 pF*

*See General Information (paragraph 5.5)

min.

max.

max.

min.

max.

R1C1=R2C2

Fig.2

325
400
200
500
0.04

10
90

4.7
600
+70

_40
+75

5x 10!°

C< <

%/V

count/min

us

MQ

oc
oc
°c

count
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J L ZP1401

Geiger-Miiller tube
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ZP1401

. M2627
la
(uA) +
Vsupply |
| — VSUppW: 500V
20 BT
R = 10MQ B2 s dhwi
/
‘V
10 y.
V4
4
/
/
!
0 0 2 3
10-2 10~! 1 10 10 10 mG/h
Typical current as a function of dose rate (37 Cs)
M2539
— dead time
(us) i
80 - ]
/'
Vil
/
¥
4
4
60
L
7 4
recommended
operating range
40
300 400 500 600 Vsupply(v) 700
Typical dead time as a function of supply voltage
88 June 1986




ZP1410

GEIGER-MULLER

TUBE

End window halogen quenched «, § and v radiation counter tube.

QUICK REFERENCE DATA

-
Dose rate range 103 to 10 mGy/h
10% to 1 R/h
Plateau threshold voltage 450 \%
Plateau length 250 \
Recommended supply voltage 575 \%
Chrome-iron cathode 910 mg/cm?
Mica window (19.8 mm diameter) 1.56t0 2.0 mg/cm?
This data must be read in conjunction with General Information Geiger-Miiller tubes.
MECHANICAL DATA L5 12 Dimensions in mm
- P ——
Fig.1 41 max
-—— 30 —
25 3
™1 ’] <2
P R
259 227 O L
249 217 } L @
| 1 —?

WINDOW
Thickness

Useful diameter

Material

CATHODE
Thickness
Sensitive length
Material

ENVIRONMENTAL (Manufacturer’s test conditions)

‘A Anode-clip
1 5max

max
1.5t02.0 mg/cm?
19.8 mm
mica
910 mg/cm?
37 mm

chrome-iron

_—

Shock (half sine wave 3 ms duration) - peak acceleration 392 m/s?

FILLING neon, argon, halogen

CAPACITANCE

Anode to cathode 25 pF

TUBE WEIGHT 34 g -—
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ZP1410

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 ©C)

Measured in circuit of Fig.2

Starting voltage max. 350 \%
Plateau threshold voltage max. 450 \%
Plateau length 250 \
Recommended supply voltage 575 \%
Plateau slope max. 0.02 %/V
Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended
supply voltage max. 15 count/min.
Dead time, at recommended supply voltage max. 175 us
LIMITING VALUES (Absolute max. rating system)
Anode resistor min. 2.2 MQ
Anode voltage max. 700 \%
Ambient temperature
continuous operating max. +70 oC
min. —40 oC
storage max. +75 oC
LIFE EXPECTANCY
Life expectancy at ~ 25 °C 5 X 10!° count
MEASURING CIRCUITS
R=10MQ
*+Vsupply
10kQ=R1
L |—> output
1/10R — output
07676 220kN=R2 fcz
” (7273865)
+Vsupply
e R1C1=R2C2
Fig.2 Ma?UfBFturt?f'S Fig.3 For optimum performance at very high
measuring circuit dose rates this circuit may be used
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Geiger-Miiller tube ZP1410
10° M2540
counts/s
104 recommended operating range s———— P r":"
/"
7
b
103 —t—tt1
7.4
4
v
102 4
Z.
-
q
Y
10 b
H—
17
’H
"o 10-3 10-2 10-1 1 10 mGy/h |h02
Lo 1 paat
10-% 10—4 10-3 10-2 10~! 1 R/h 10

Typical counting rate as a function of dose rate (!37Cs)
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ZP1410

M2541
— dead time
(us)
300
recommended
operating range
200
T
- == [
Ve
v
100 7
’I
0
300 400 500 600 700 800 v,upp,y(v)
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ZP1430

GEIGER-MULLER TUBE

End window halogen quenched «, § and +y radiation counter tube.

QUICK REFERENCE DATA

o—
Dose rate range 6x10% t06 mGy/h
7%x10*° to 7 x 107 R/h
Plateau threshold voltage 450 \%
Plateau length 250 \%
Recommended supply voltage 575 Y
Chrome-iron cathode 980 mg/cm?
Mica window (27.8 mm diameter) 1.51t0 2.0 mg/cm?
This data must be read in conjunction with General Information Geiger-Mdller tubes.
MECHANICAL DATA Dimensions in mm
Fig.1 L5 1
B 41 — mgx [
*——30) —»
20
min o] 125 5 haed
P;xo.aa _T ; 19 l ™2
ththode i ] 16
-strap 'l
34 309 N S 3 - =
‘. 33 299 A ] 65
Anode 4_4 Anode-clip
) L Smax
iy b o
WINDOW
Thickness 1.51t02.0 mg/cm?
Useful diameter 27.8 mm
Material mica
CATHODE
Thickness 980 mg/cm?
Sensitive length 37 mm
Material chrome-iron
ENVIRONMENTAL (Manufacturer's test conditions) -
Shock (half sine wave 3 ms duration) - peak acceleration 392 m/s?
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathode 3.5 pF
TUBE WEIGHT 51 g -
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ZP1430

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 °C)
Measured in circuit of Fig.2

Starting voltage max. 37 V
Plateau threshold voltage max. 450 V
Plateau length 250 \"
Recommended supply voltage 575 V
Plateau slope max. 0.04 %/V
Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended
supply voltage max. 25  count/min
—» Dead time, at recommended supply voltage max. 230 pus
LIMITING VALUES (Absolute max. rating system)
Anode resistor min. 47 MQ
Anode voltage max. 700 V
Ambient temperature
continuous operating max.. +70 ©C
min. —40 ©C
storage max. +75 ©C
LIFE EXPECTANCY
Life expectancy at ~ 25 °C 5X10'°  count

MEASURING CIRCUIT

Ry =10 MQ
Ry = 220 kQ
Ci=1pF*

+Vsupply

R1

R2

D719
7273866)

R1C1=R2C2

Fig.2

*See General Information (paragraph 5.5)
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Geiger-Miiller tube ZP1 430

i M2542
counts/s
recommended operating range s ot
- P g rang Eat:
=
174
V1
103 d Ag
Z
Z
»
102 yd
2
£
y
¥
A
V]
10 af
£z
%
/
i =il
t)—“ 10-3 10-2 10-1 1 10 mGy/h | 102
Ao L il LI L rrretn Lo 4o g
1075 1074 10-3 10-2 10~ 1 RMh 10

Typical counting rate as a function of dose rate (37Cs)
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ZP1430

M2543
— 250
dead time
(us)
— —
T~y
200 =
~
N
™
3
b ~
recommended
operating range [
150
~
100
400 500 600 700 Vsupply(V) 800
Typical dead time as a function of supply voltage
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ZP1431

GEIGER-MULLER TUBE

End window halogen quenched 8 and v radiation counter tube.

QUICK REFERENCE DATA
Dose rate range 6x10° to6 mGy/h
7x10% to7x 10! R/h

Plateau threshold voltage 450 \%
Plateau length 250 \%
Recommended supply voltage 575 \Y
Chrome-iron cathode 980 mg/cm?
Mica window (27.8 mm diameter) 2.0t0 3.0 mg/cm?

This data must be read in conjunction with General Information Geiger-Miiller tubes.

MECHANICAL DATA

Dimensions in mm

L5 12
Fig.1 T W T max [T
30 »>
20
- 38 -
j Al
Cathode
-strap | T 9 I—— 16
3% 309 A B
33 299
6.5
Anode l — "} Anode-clip
'y  —d L 5max
oty b o
WINDOW
Thickness 2.0t0 3.0 mg/cm?
Useful diameter 27.8 mm
Material mica
CATHODE
Thickness 980 mg/cm?
Sensitive length 37 mm
Material chrome-iron
ENVIRONMENTAL (Manufacturer’s test conditions) -
Shock (half sine wave 3 ms duration) - peak acceleration 392 m/s?
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathode 35 pF
TUBE WEIGHT 51 g -
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ZP1431

OPERATING CHARACTERISTICS (Ambient temperature =~ 25 OC)

Measured in circuit of Fig.2
Starting voltage

Plateau threshold voltage
Plateau length

Recommended supply voltage
Plateau slope

Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended
supply voltage

Dead time, at recommended supply voltage

LIMITING VALUES (Absolute max. rating system)

Anode resistor
Anode voltage

Ambient temperature
continuous operating

storage

LIFE EXPECTANCY
Life expectancy at ~ 25 °C

—= BETA RESPONSE

Point source (°°Sr/°0Y)
Extended source (°°Sr/?°Y)

MEASURING CIRCUIT

Ry =10 MQ
R = 220 kQ2 R
Ci=1pF*

R2

D7619
(7273866)

*See General Information (paragraph 5.5)

Fig.2

+Vsupply

R1C1=R2C2

max.

max.

max.

max.

min.

max.

max.

max.

375
450
250
575
0.04

25
190

4.7
700

+70

+75

5.X 10*°

0.32
2.05

«c €€ <

%/V

count/min

us

M

°c
oc
oc

count

c/s/Bq
c/s/Bq cm?
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Geiger-Miiller tube

ZP1431

105 M2542 -
counts/s
1 recommended Operating range e——— LI
]
17
//
103 >
2z
7
V1
/1
102
4
'/
-
10 =t -
—=
Yy
/]
1 l
10-4 10-3 102 10! 1 10 mGy/h | 1102
e opoveeemd o boroeent foreietu Lo 1t
10-5 104 10-3 10-2 10~ 1 RMh 10
Typical counting rate as a function of dose rate (137Cs)
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ZP1431

250 M2543
dead time
(us)
-— T —
200 =
-~
\\

recommended

operating range [
150

‘
100
400 500 600 700 Vv (V) 800
Typical dead time as a function of supply voltage
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ZP1441

GEIGER-MULLER TUBE

End window halogen quenched «, 8 and v radiation counter tube for measurement of low levels of

radiation in combination with a guard counter tube, e.g. ZP1700.

QUICK REFERENCE DATA

Dose rate range

3x 102 to 10?

3x10* to 10
Plateau threshold voltage 500
Plateau length 200
Recommended supply voltage 600
Chrome-iron cathode 910
Mica window (19.8 mm diameter) 1.51t0 2.0

mGy/h
R/h

Vv

Vv

Vv
mg/cm?
mg/cm?

This data must be read in conjunction with General Information Geiger-Miller tubes.

MECHANICAL DATA
Fig.1

Dimensions in mm

> 8 |=
o rgﬁ'\ 25, < - 13
25x013 9 max
| o]
Cathode~ 259 227 ¥ Vo235
strap 249 217 =='—4—: , max
Anode L ‘ —_max }
e 125 ’ 12 '
“*min~  “max
30
WINDOW max
Thickness 1510 2.0
Useful diameter 19.8
Material mica
CATHODE
Thickness 910
Sensitive length 12
Material chrome-iron

ENVIRONMENTAL (Manufacturer’s test conditions)
Shock (half sine wave 3 ms duration) - peak acceleration

FILLING
CAPACITANCE
Anode to cathode
TUBE WEIGHT

392

neon, argon, halogen

1.0
14

!-— 16 —-1
S e

Anode-clip

m/s?

pF

June 1986

101



ZP1441

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 °C)

Measured in circuit of Fig.2
Starting voltage

Plateau threshold voltage
Plateau length

Recommended supply voltage

Plateau slope

Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended

supply voltage

Background in anti-coincidence circuit

with guard counter tube ZP1700 (shielded)

with 100 mm Fe and 30 mm Pb), at

recommended supply voltage, Fe outside
Dead time, at recommended supply voltage

LIMITING VALUES (Absolute max. rating system)

Anode resistor
Anode voltage

Ambient temperature
continuous operating

storage

LIFE EXPECTANCY
Life expectancy at =~ 25 °C

MEASURING CIRCUIT

Ry =4.7 MQ
Ro =100 kQ
C1=1pF*

R1

R2

D7613
(7273866)

*See General Information (paragraph 5.5)

max. 350 V
max. 500 V
200 V
600 V
max. 009 %/V
max. 5 count/min
max. 1.2 count/min
max. 65 us
min. 22 MQ
max. 700 V
max. +70 ©°C
min. -40 ©C
max. +75 ©°C

5x 10'°  count

+Vsupply

———= output

=£c2

R1C1=R2C2

Fig.2

102
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Geiger-Milller tube ZP1441
M2544
10° e
counts/s et
L
recommended operating range  s————
104
4
103
4
’f
102
7
/.
t‘/

10 :

7

7
1

10-3 10-2 10- 1 10 102 mGy/h | 103

Lrrent boeoeel borroanmoroeeeeng o1 Lt
10-4 103 10-2 10~1 1 10  R/h 102
Typical counting rate as a function of dose rate (137Cs)
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ZP1441

0 M2545
dead time
(us)
recommended
100 operating range
by
] -
=
50 B T~
=
0
400 500 600

700 Vgyppiy (V) 800

Typical dead time as a function of supply voltage
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ZP1442

GEIGER-MULLER TUBE

End window halogen quenched § and v radiation counter tube.
QUICK REFERENCE DATA

S—
Dose rate range 3x 103 to 10? mGy/h
3x10% to 10 R/h
Plateau threshold voltage 500 \%
Plateau length 200 \%
Recommended supply voltage 600 v
Chrome-iron cathode 910 mg/cm?
Mica window (19.8 mm diameter) 2.0t0 3.0 mg/cm?
This data must be read in conjunction with General Information Geiger-Muiller tubes.
MECHANICAL DATA Dimensions in mm
Fig.1 18 e
35
* min 255 il 13
25x013 19 max
T T \ 1 7 r— 16 —QI
Cathode - 259 227 v ¥ 235
strap 269 217 4_: , max
Anode l ¢ —_max } l Anode-clip
D8715 12 5 *
A 12
“min™  “max |
30
max
WINDOW
Thickness 2.0t0 3.0 mg/cm?
Useful diameter 19.8 mm
Material mica
CATHODE
Thickness 910 mg/cm?
Sensitive length 12 mm
Material chrome-iron
ENVIRONMENTAL (Manufacturer’s test conditions) -—
Shock (half sine wave 3 ms duration) - peak acceleration 392 m/s?
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathode 1.0 pF
TUBE WEIGHT 14 g -
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ZP1442

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 °C)
Measured in circuit of Fig.2

Starting voltage

Plateau threshold voltage

Plateau length

Recommended supply voltage

Plateau slope

Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended
supply voltage

Dead time, at recommended supply voltage
LIMITING VALUES (Absolute max. rating system)
Anode resistor

Anode voltage
Ambient temperature

continuous operating

storage

LIFE EXPECTANCY
Life expectancy at ~ 25 °C

—» BETA RESPONSE
Point source (?°Sr/?0Y)
Extended source (°°Sr/?°Y)

MEASURING CIRCUIT

+V. |
Rq = 4.7 MQ PPy
R2=100kﬂ R1
C1=1pF*

p—> output

22

R2

R1C1=R2C2

D7619
(7273866)

Fig.2

*See General Information (paragraph 5.5)

max.

max.

max.

min.

max.

max.
min.

max.

5 X

350
500
200
600
0.09

65

2.2
700

+70

+75

1010

0.41
1.13 !

< < I

<

%/V

count/min

us

MQ
Y

oc

oc
o¢

count

c/s/Bq
c/s/Bq cm2
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Geiger-Miiller tube ZP1442
105 M2544
counts/s et
recommended operating range e
10%
1’4
103
I4
102
4
/7
¥
0 . |
7
-
1 3 2 1 3
10~ 10~ 10~ 1 10 102 mGy/h |ho
L toveinb e poeeeedororronml 1o
10—4 10-3 10-2 10~! 1 10 R/ 102

Typical counting rate as a function of dose rate (137 Cs)
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ZP1442

150 M2645
dead time
(us)
recommended
100 operating range
Sy
50
0
400 600
Typical dead time as a function of supply voltage
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ZP1451

GEIGER-MULLER TUBE

End window halogen quenched «, 8 and + radiation counter tube for measurement of low levels of

radiation in combination with a guard counter tube, e.g. ZP1700.

QUICK REFERENCE DATA

Dose rate range 102 t0 20

10* t0 2
Plateau threshold voltage 500
Plateau length 250
Recommended supply voltage 625
Chrome-iron cathode 980
Mica window (27.8 mm diameter) 1.51t0 2.0

mGy/h
R/h

\%

\

\%
mg/cm
mg/cm?

2

This data must be read in conjunction with General Information Geiger-Mdller tubes.

MECHANICAL DATA

Dimensions in mm

Fig.1 i 5 5’ 10 3
< min Ly 197 “' _" max [*
1
Cathode -strap, 34 309 ¥ J 32
33 299 by max
l 10 10 ;
— Anode-clip
max & \
Anode )
D874
4—17'5—>’ <12 5
min max
WINDOW 3L
e
Thickness max 1.5t0 2.0 mg/cm?
Useful diameter 27.8 mm
Material mica
CATHODE
Thickness 980 mg/cm?
Sensitive length 16 mm
Material chrome-iron
ENVIRONMENTAL (Manufacturer’s test conditions) -
Shock (half sine wave 3 ms duration) - peak acceleration 392 m/s?
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathode 14 pF
TUBE WEIGHT 22 g -
August 1985 109



ZP1451

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 °C)

Measured in circuit of Fig.2

Starting voltage max. 375 V
Plateau threshold voltage max. 500 V
Plateau length 250 V
Recommended supply voltage 625 V
Plateau slope max. 0.07 %/V
Background (shielded with 50 mm Pb with

an inner liner of 3 mm Al), at recommended

supply voltage max. 9 count/min
Background in anti-coincidence circuit

with guard counter tube ZP1700 (shielded)

with 100 mm Fe and 30 mm Pb), at

recommended supply voltage, Fe outside max. 2 count/min
Dead time, at recommended supply voltage max. 60 s
LIMITING VALUES (Absolute max. rating system)
Anode resistor min. 4.7 MQ
Anode voltage max. 750 V
Ambient temperature

continuous operating max. +70 ©C

min. —-40 ©C
storage max. +75 ©OC

LIFE EXPECTANCY
Life expectancy at ~ 25 °C

MEASURING CIRCUIT

Ry =10 MQ
Rg = 220 kQ
Cq=1pF*

5x 10'°  count

+Vsupply

R1

— output

)

R2

R1C1=R2C2

D7613
(7273866)

Fig.2

*See General Information (paragraph 5.5)
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Geiger-Miiller tube

ZP1451

105 M2546 -

counts/s
i recommended Operating range se—— - AT
10
4
103
5.4
4
102
w4
7
9
7
10 V4
.4
"
P2
1
10—4 10-3 102 10~ 1 10 mGy/h [h0?
Liitm Lo LU b rreemm 1oreraiu AR
1075 1074 103 10-2 101 1 R/ 10
Typical counting rate as a function of dose rate (137 Cs)
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ZP1451

M2547
——»dead time
(us)
~
60 ~
R s
\\70/140
™~
40
~
4.7,
20—
20
recommended
operating range
0
400 500 600 supply(V)

Typical dead time as a function of supply voltage
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ZP1452

GEIGER-MULLER TUBE

End window halogen quenched § and v radiation counter tube.
QUICK REFERENCE DATA

Dose rate range 10-3 to 20 mGy/h
104 to 2 R/h
Plateau threshold voltage 500 \%
Plateau length 250 \%
Recommended supply voltage 625 \%
Chrome-iron cathode 980 mg/em?
Mica window (27.8 mm diameter) 2.0to0 3.0 mg/cm?

This data must be read in conjunction with General Information Geiger-Miiller tubes.
MECHANICAL DATA Dimensions in mm
Fig.1 1 40 e

—————
min 25 13
Iy > - *( X -

jz. 3I.9 — _\ LJ ]2 !——16—-‘

Cathode -strap
33 299 1] by 10 X @‘
10 cli
l l ._quj l Anode-clip
D8714 Anode = J ¥
4—17:5~>’ - 12 -
min max

WINDOW kIA

. max 2
Thickness 2.0t0 3.0 mg/cm
Useful diameter 27.8 mm
Material mica
CATHODE
Thickness 980 mg/cm?
Sensitive length 16 mm
Material chrome-iron
ENVIRONMENTAL (Manufacturer’s test conditions)
Shock (half sine wave 3 ms duration) - peak acceleration 392 m/s?
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathode 1.4 pF
TUBE WEIGHT 22 g
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ZP1452

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 °C)

Measured in circuit of Fig.2
Starting voltage

Plateau threshold voltage
Plateau length

Recommended supply voltage
Plateau slope

Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended
supply voltage

Dead time, at recommended supply voltage

LIMITING VALUES (Absolute max. rating system)

Anode resistor
Anode voltage

Ambient temperature
continuous operating

storage

LIFE EXPECTANCY
Life expectancy at =~ 25 0C

—BETA RESPONSE

Point source (°°Sr/?°Y)
Extended source (°°Sr/?°Y)

MEASURING CIRCUIT

Ry=10MQ
Rg = 220 kQ
Cy=1pF* R1

R2

07618
(7273866)

*See General Information (paragraph 5.5)

Fig.2

+Vsupply

R1C1=R2C2

max.
max.

max.

max.

max.
min.

max.

5 X

375
500
250
625
0.07

18
60

4.7
750
+70

—40
+75

1010

0.38
2.27

< << <L

%/V

count/min
us

MQ
\
oc

oc
oc

count

c/s/Bq
c/s/Bq cm-?

114
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Geiger-Miiller tube

ZP1452

e

5 M2546

10 i o
counts/s

recommended Operating range  em——— sl
10?
4
A
108
£z
7
V4
o
U
102 4
Z
b
V]
/
10 == 4
7
A
A
1
10-4 10-3 1072 10~ 1 10 mGy/h |[ho?
LU rinie oo @ oo foreeend 1o 111
10~° 1074 10-3 102 107! 1 R/h 10
Typical counting rate as a function of dose rate (27 Cs)
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ZP1452

M2547
—e dead time
(us)
-~
60 =
NS
\’c =7
\QM_Q
N
)
40 =
Iy, \ S
™
~<_ p
5 Q’Q
T —
Pt e
20 —
recommended
operating range
0
400 500 600 700 800 900 vsupp,y(v)

Typical dead time as a function of supply voltage
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ZP1470

GEIGER-MULLER TUBE

End window halogen quenched {3 and v radiation counter tube.

QUICK REFERENCE DATA

Dose rate range

Threshold voltage

Plateau length

Recommended supply voltage

Chrome-iron cathode

Mica window thickness (24.1 mm diameter)

103 to2x 10
10 to 2

550

150

600

690
1.5t02.5

mGy/h
R/h

Y

\%

\")
mg/cm?
mg/cm?

This data must be read in conjunction with General Information Geiger-Miiller tubes.

MECHANICAL DATA

Dimensions in mm «—

Fig.1 505
4.55
cathode—wall anode—lug
metal /
35.15 3.0
[ 1.5 [
3465 W RO.S / 2_.{6
426.1 25.6
g 25! - 9527 #5871
231 —f
window l
1 ™ __,l 6.5
a9 [
kg
s 46.3
45.7
gg D7067
WINDOW
Thickness 1.5t02.5 mg/cm?
Effective diameter 241 mm
Material mica
CATHODE
Thickness 690 mg/cm?
Sensitive length 26 mm
Material chrome-iron
ENVIRONMENTAL (Manufacturer’s test conditions) -
Shock (half sine wave 3 ms duration) - peak acceleration 392 m/s?
FILLING neon, argon, halogen
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ZP1470

CAPACITANCE
Anode to cathode 5.0 pF
—e TUBE WEIGHT 63 g

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 °C)
Measured in circuit of Fig.2

Starting voltage max. 500 Y
Threshold voltage max. 550 \%
Plateau length min. 150 \Y
—e Recommended supply voltage (mid-plateau) 625 \%
Plateau slope max. 0.15 %/V
Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended
supply voltage max. 25 count/min
Dead time, at recommended supply voltage max. 70 us
LIMITING VALUES (Absolute max. rating system)
Anode resistor min. 2.7 MQ
Anode voltage max. 700 \"
Ambient temperature max. +70 oc
continuous operating min. —-40 oC
storage max. +75 ocC
LIFE EXPECTANCY
Life expectancy at ~ 25 °C 5x 10'° count
— BETA RESPONSE
Point source (°°Sr/?°Y) 0.35 c/s/Bq
Extended source (°°Sr/?°Y) 2.44 c/s/Bq cm™2
—= MEASURING CIRCUITS +Vsupply

R1

2.7M0 \

330pF

— output

2.7M0

p—— output

R2 2'c2
V ./ :7;1537:“\
+Vsupply o819 R1C1=R2C2
(7273866)
Fig.2 Manufactuer’s Fig.3 For optimum performance at very high
measuring circuit dose rates this circuit may be used
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Geiger-Miiller tube ZP1470
105 M0899
i -
i i
count/s ||
Il
recommended Operating ranQe e————————— 171
104
'/
’!
Pe
108 >
V4
Z
y
A
/
102 = —==cc —aa
)
Y
/]
10 ~
II
’
V]
1 L
10—4 10-3 10~2 10~ 1 10 mGy/h |02
IR R i 111l L LA
1075 104 10-3 102 10! 1 RhA 10

Typical current as a function of dose rate (! 37Cs)
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ZP1470
M0900
—i 60 ) T L
a + -
(uA)
50
Vsupply
40 ! B
R=27MQ  °

I

1

30 1

7

20
10 4
»
e 3 3 4
10~ 101 1 10 10 10° mGy/h 10
Typical current as a function of dose rate (137Cs)
M2552
—e 200
dead time \
(us) 1
1
150
\
\ recommended
\ operating range
N
)
100
A\,
N
-
I~
50 e
0
500 600 700 Vsupply(V) 800
Typical dead time as a function of supply voltage
June 1986
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ZP1480

ZP1481
GEIGER-MULLER TUBE
End window halogen quenched 8 and + radiation counter tubes.
QUICK REFERENCE DATA
Dose rate range 103 to2x 10 mGy/h
10% t0 2 R/h
Plateau threshold voltage 400 \
Plateau length 100 v
Recommended supply voltage 450 \%
Chrome-iron cathode 2000 mg/cm?
Mica window (17 mm diameter) 2.5t0 3.0 mg/cm?

This data must be read in conjunction with General Information Geiger-Miiller tubes.

MECHANICAL DATA
ZP1480

Fig.1

3

Nimensions in MM «—

jf¢——————— 70max —————fe— 50
== Ghmax ———"

anode

'i/

=
' $23.9
: 23.1
L

!

P.V.C. sheath over this length

N

cathode

M1009 ] 1g le— leads—nickel ¢ 0.3
ZP1481 |le—————— 80max —
< 76
S 295 _ ]
27'5105 anode
“los™ :
$23.9 ) e27 [ NEN
23.1 ﬁl 26 ———
. =l B)--

M1010

P.V.C. sheath over this lengthJ
|

10
g

cathode

B2A base except
for omission of groove

The ZP1481 may be used with socket type number MX199/SOCKET

June 1986
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ZP1480

ZP1481

WINDOW

Thickness 2.51t0 3.0 mg/cm?
Useful diameter 17 mm
Material mica

CATHODE

Thickness 2000 mg/cm?
Sensitive length 38 mm
Material chrome-iron

—= ENVIRONMENTAL (Manufacturer’s test conditions)

Shock (half sine wave 3 ms duration) — peak acceleration 392 m/s?
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathade 35 pF
—» TUBE WEIGHT ZP1480: 74 g
ZP1481: 76 g

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 °C)

Measured in circuit of Fig.2

Starting voltage max. 350 \%
Plateau threshold voltage max. 400 A"
Plateau length 100 \%
Recommended supply voltage 450 \Y
Plateau slope max. 0.2 %/V
Background (shielded with 50 mm Pb with

an inner liner of 3 mm Al), at recommended

supply voltage max. 30 count/min
Dead time, at recommended supply voltage max. 120 us
LIMITING VALUES (Absolute max. rating system)
Anode resistor min. 2.7 MQ
Anode voltage max. 500 \%
Ambient temperature

continuous operating max. +70 oC

min. —-40 oc

storage max. +75 oC
LIFE EXPECTANCY
Life expectancy at ~ 25 °C 5x 10!° count
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Geiger-Miiller tubes

ZP1480

ZP1481
MEASURING CIRCUIT
\\ 27MQ
° 330pF
J }—> output
2.7MQ
D7678
V/ 172738641
+Vsupply
Fig.2
0902
10° o -
count/s
" recommended operating range  e———— L~
10
i
'd
/f
108 A
7
b
Y/
102
4
I
/]
10 =
10~4 10-3 1072 101 1 10 mGy/h [102
L LRoinn ¢ ran e AR
1078 104 1073 10~2 10-1 1 Rh 10
Typical counting rate as a function of dose rate (137Cs)
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ZP1480
ZP1481

M0903
60

. Vupply =450V

R=2.7MQ2

30

10

10-2 10! 1 10 102 103 mGyh 10*
Typical current as a function of dose rate (!37Cs)

150 M1016
-

recommended
dead time operating range

(us)

100

e

300 400 500 VaupplyV) 600

Typical dead time as a function of supply voltage
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

ZP1490

DEVELOPMENT SAMPLE DATA

GEIGER-MULLER TUBE

End window halogen quenched «, § and +y radiation counter tube for measurement of low levels of

radiation.

QUICK REFERENCE GUIDE

Dose rate range

Plateau threshold voltage
Plateau length
Recommended supply voltage

Background (shielded with 50 mm Pb
with an inner liner of 3 mm Al)

Chrome iron cathode
Mica window (28 mm diameter)

max.

103 to 20 mGy/h
10* to 2 R/h

450 \%

250 \

575 VvV

15 count/min.

900 mg/cm?

1.51t02.0 mg/cm?

This data must be read in conjunction with General Information Geiger-Miiller tubes.

MECHANICAL DATA
Fig.1

Ll“r%?n—’l
T

2.5x0.1

cathode
—strap

anode

M2366

WINDOW
Thickness
Useful diameter
Material
CATHODE
Sensitive length
Material

FILLING
TUBE WEIGHT

e
33.5
max

L

e 16 5

6

max

[

Dimensions in mm

12
max

<3

5

=l
—

1 16
& gl
6

__IH

T anode—clip
5
max
max
1.5t0 2.0 mg/cm?
28 mm
mica
8 mm

chrome-iron

neon, argon, halogen

20 g
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ZP1490

OPERATING CHARACTERISTICS (Ambient temperature =~ 25 OC)
Measured in circuit of Fig.2

Starting voltage max. 370 \%
Plateau threshold voltage max. 450 \%
Plateau length 250 Vv
Recommended supply voltage 575 \Y
Plateau slope max. 0.06 %/V
Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al) max. 15 count/min
Dead time, at recommended supply voltage max. 55 us
LIMITING VALUES (Absulute max. rating system)
Anode resistor min. 4.7 MQ
Anode voltage max. 700 \%
Ambient temperature
continuous operating max. +70 oC
min. —-40 oc
storage max. +75 oc
LIFE EXPECTANCY
Life expectancy at ~ 25 °C 5 X 101° count
MEASURING CIRCUIT
Rq1=4.7 MQ
Rp =220kQ
Cq1 =1pF*
+Vsupply
R1
— output
R2 = {7
07619 R1C1=R2C2
(7273866)
Fig.2
*See General Information (paragraph 5.5) Graphs will be published in due course
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ZP1600

GEIGER-MULLER TUBE

End window halogen quenched X-ray counter tube.
QUICK REFERENCE DATA

Energy range

Wavelength range

Plateau threshold voltage

Plateau length

Recommended supply voltage
Chrome-iron cathode

Mica window (19.8 mm diameter)

6.0 to 20
0.06 to 0.2
1600

400

1800

910
251035

keV

nm

Vv

\Y

\%
mg/cm?
mg/cm?

This data must be read in conjunction with General Information Geiger-Miiller tubes.

MECHANICAL DATA

Dimensions in mm

Fig.1 ug 2 -
20 {25 > 4»3
min 19 2
’;;x 013 A.l rwg»
e T ju
Cathode 1 — 16 y
Zstrap 259 227 ¥, ¥ ]
249 247 i
0 l \_ ‘ ! Anode-clip
08713 Riiode T 1 5max
—
max
WINDOW
Thickness 25t03.5 mg/cm?
Useful diameter 19.8 mm
Material mica
CATHODE
Thickness 910 mg/cm?
Sensitive length 107 mm
Material chrome-iron
ENVIRONMENTAL (Manufacturer’s test conditions) -
Shock (half sine wave 3 ms duration) — peak acceleration 392 m/s?
FILLING argon, halogen
Gas pressure® 80 kPa
CAPACITANCE
Anode to cathode 2.8 pF
TUBE WEIGHT 65 g -
*Caution, transport by air to be in a hermetically sealed container.
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ZP1600

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 °C)
Measured in circuit of Fig.2

Starting voltage

Plateau threshold voltage
Plateau length

Recommended supply voltage
Plateau slope

Background (shielded with 50 mm Pb with
an inner liner of 3 mm Al), at recommended
supply voltage

Dead time, at recommended supply voltage

LIMITING VALUES (Absolute max. rating system)
Anode resistor
Anode voltage

Ambient temperature
continuous operating

storage

LIFE EXPECTANCY
Life expectancy at = 25 °C

MEASURING CIRCUIT
R =47 MQ

LJ |—> output

1/10R

D7676
(7273865)

+Vsupply

Fig.2

max.
max.

max.

max.

max.

min.

max.

max.
min.

max.

1450
1600

400
1800
0.07

25
110

4.7
2000

+70

+75

1010

Ll <

<

%/V

count/min

us

MQ

o¢
Q¢
oc

count

128
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Geiger-Milller tube ZP1600
D7095
200
dead time
(us)
recommended
- operating range
150 s S
l‘ ~ -~
v RN
/ N
g N
ey
100 ]
s
50
0
1400 1500 1600 1700 1800 1900 Vsupply (V) 2000

Typical dead time as a function of supply voltage
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ZP1610

GEIGER-MULLER TUBE

Side window organically quenched X-ray counter tube.

QUICK REFERENCE DATA

Energy range 2.5t040 keV
Wavelength range 0.03t0 0.5 nm
Operating voltage range 1500 to 1800 Y

Chrome-iron cathode

Mica window (7 x 18 mm) 2.0t0 2.5 mg/cm?

This data must be read in conjunction with General Information Geiger-Mduller tubes.

MECHANICAL DATA
Fig.1

24max
cathode

x
25 H |
won AN 22 —
section N, 23.3 =
X—X
L | L
23.7 18 |e~

1 1max
anode—cllp

L—m——l

Dimensions in mm =—

12max
Sle—— 75 g 37
max 73 max
| M0686
WINDOW x
Thickness 2.0t0 2.5 mg/cm?
Dimensions 7 x18 mm
Material mica
CATHODE
Sensitive length 67 mm
Material chrome-iron
ENVIRONMENTAL (Manufacturer’s test conditions) -
Shock (half sine wave 3 ms duration) -- peak acceleration 392 m/s?
FILLING xenon and organic vapour
Gas pressure 40 kPa
CAPACITANCE
Anode to cathode 2,0 pF
TUBE WEIGHT 89 g -
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ZP1610

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 ©C)

Measured in circuit of Fig.2

Recommended supply voltage (note 1) 1550
Geiger threshold voltage min. 1900
Operating voltage for pulse amplitude

where Vp = 1 mV (note 2) 1460 to 1540
Operating voltage for pulse amplitude

where Vp = 10 mV (note 2) 1690 to 1770
Energy resolution (notes 2 and 3) see page 3 max. 22
LIMITING VALUES (Absolute max. rating system)
Anode voltage max. 1850
Ambient temperature

continuous operating max. +50

min. -20
storage max. +50

MEASURING CIRCUIT

R1=22kQ
Rp =100 k&2
Ry
. :[
V |
/)
RI1”
O‘VSWPUI-f-
076730 =
Fig.2
NOTES

1. For maximum tube life, the supply voltage should be kept as low as possible.

2. For Mn Ka radiation (5.9 keV)

3. P = average pulse height, AP = width of pulse height at half maximum value.

%

oc
oc
oc

132
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Geiger-Miiller tube

ZP1610

D7674.(7207589)

Energy resolution: Mn K g radiation(59keV)
Channel width .1V
Amplification  :68000x
7 =1550v
Count/min Sy
4000
I
I
1
3000
1
| \ !
2000 T
|
1
1000 i
\
J
I
/
v N\
0 -
30 40 50 fP |70 80 ov
pocilin)

Typical energy tesolution curve
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J

GEIGER-MULLER TUBE

Halogen quenched cosmic ray guard counter tube for low background measurements in combination
with radiation counter tube ZP1441 or ZP1451 in an anti-coincidence circuit.

QUICK REFERENCE DATA

Dose rate range 3x10%t03x 10! mGy/h
4x10°t03x 10 R/h
Plateau threshold voltage 800 Vv
Plateau length 400 "
Recommended supply voltage 1000 v
Chrome-iron cathode 760 mg/cm?

This data must be read in conjunction with General Information Geiger-Mdller tubes.

MECHANICAL DATA 7% Dimensions in mm
Fig.1 max -

—g—

-—]104—

T | — cmhodeI
50 4x013 >|f=
min

AN 3

D7675e7275126)
CATHODE AND ANODE
Thickness 760 mg/cm?
Material chrome-iron
ENVIRONMENTAL (Manufacturer’s test conditions) *—
Shock (half sine wave 3 ms duration) — peak acceleration 392 m/s?
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathode 8.0 pF
TUBE WEIGHT 186 g -
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ZP1700

OPERATING CHARACTERISTICS (Ambient temperature = 25 °C)

Measured in circuit of Fig.2

Starting voltage

Plateau threshold voltage

Plateau length

Recommended supply voltage

Plateau slope

Background (shielded with 100 mm Fe with

an inner liner of 30 mm Pb), at recommended

supply voltage, Fe outside
Dead time, at recommended supply voltage

LIMITING VALUES (Absolute max. rating system)

Anode resistor
Anode voltage

Ambient temperature
continuous operating

storage

LIFE EXPECTANCY
Life expectancy at ~ 25 °C

MEASURING CIRCUITS

max. 650 \%
max. 800 \Y
400 \)
1000 \%
max. 0.03 %/V
max. 70 count/min
max. 1000 us
min. 10 MQ
max. 1200 \%
max. +70 ocC
min. —40 oC
max. +75 oC
5x 10'° count

For use as a guard counter tube in an anti-coincidence in combination with ZP1441 or ZP1451, see

Fig.3.

R=10 MQ

R1=Rp =10 MQ

-0 *+Vsupply 1
\ +vsupply2
110 R2
outer
tub
\ & ube —>output
R2
— output R1
> output )
inner
1/10R tube
1/10 R1
D7676
/] (7273865)
+Vsupply D7701 (7276141) &
Fig.2 Fig.3
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Geiger-Miiller tube ZP1700

M0901

108 -

count/s
measured with 1.07mg Ra in Pb
capsule and 2mm methacrylate filter
104
Z
f",
108 g
Z |
7
"
/
102 d
Uy
/
10 =
=t
4
v
y
1
[10—5 10-4 10-3 10-2 10-1 1 mGy/h |10
I R N el R
10-6 10-5 10-4 10-3 1072 10°" R/ 1

Typical counting rate as a function of dose rate
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ZP1800

GEIGER-MULLER TUBE

Halogen quenched v radiation counter tube for use at temperatures up to 200 ©C. The temperature
response is flat to within 8% over the range —40 ©C to +200 ©C.

QUICK REFERENCE DATA

Dose rate range 2x10%to 4 mGy/h
2x 10 to 5 x 10! R/h
Plateau threshold voltage 700 V
Plateau length 150 v
Recommended supply voltage 178 \%

Chrome-iron cathode, platinum plated

This data must be read in conjunction with General Information Geiger-Miiller tubes.

MECHANICAL DATA Dimensions in mm (and inches)
Fig.1

'

¥ =¥ 1
8.6 (0.34in) 99.5 $10.4
7.9 (0.31in) (0.37) (0.41in)
L ¥
77/
19.8 23.8
— (0.78in) re—  (0.93in) —>

483

(19in) -

max

tube must not be clamped within 80mm of either end M2693
CATHODE
Thickness 0.5 mm
Sensitive length 419 mm
16.5 inches

Material chrome iron, platinum plated
FILLING neon, argon, halogen

CAPACITANCE
Anode to cathode 11 pF

TUBE WEIGHT 57 g
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ZP1800

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 °C)

Measured in circuit of Fig.2

Starting voltage

Plateau threshold voltage

Plateau length

Recommended supply voltage

Plateau slope

Background (shielded with 50 mm Pb with

an inner liner of 6 mm Al), at recommended

supply voltage
Dead time, at recommended supply voltage

LIMITING VALUES (Absolute max. rating system)

Anode resistor
Anode voltage
Ambient temperature

continuous operating
storage

LIFE EXPECTANCY

Life expectancy at ~ 25 °C

MEASURING CIRCUIT

.

15pF

o

+V supply

Fig.2

max.

max.

max.

max.

min.

max.

50k$2

630
700
150
775
0.08

25
75

850

+200
—40

+150

1010

output

M2698

< < <

%/V

count/min

MS

MQ
\

oc
oc
oc

count
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Geiger-Muller tube ZP1 800
2642
10°
counts/s -
AT
recommended operating range smm———
104
L
Mg
103 gl
A
102
£
/
/
A
//

10 =

4

4
1

10-4 10-3 1072 101 1 10 mGy/h |h02

I O T A A | I W A1 A

10-° 10—4 103 1072 10! 1 R/ 10

Typical counting rate as a function of dose rate (127Cs)
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ZP1800

M2641

20

15

0
10-4 10-3 102

Typical current as a function of dose rate (137 Cs)

10~! 1

10 mGy/h

M26

102

dead time

(us)

60

A

recommended
operating range

50

40

30
600 700

Typical dead time as a function of supply voltage

800

unmv(

V)

900
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Geiger-Muller tube ZP1 800

\

M2643

40

relative
response

30

20 \

\\
L

10 100 1000 energy (keV) 10 000

Typical energy response relative to !137Cs
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ZP1810

GEIGER-MULLER TUBE

Halogen quenched v radiation counter tube for use at temperatures up to 200 ©C. The temperature
response is flat to within 8% over the range —40 ©C to +200 ©C.

QUICK REFERENCE DATA

Dose rate range 3x 10 to 40 mGy/h
3x10%to5 R/h
Plateau threshold voltage 650 Vv
Plateau length 250 \
Recommended supply voltage 775 v

Chrome-iron cathode

This data must be read in conjunction with General Information Geiger-Miiller tubes.

MECHANICAL DATA Dimensions in mm (and inches)
Fig.1

64.3 (2.51in)

A B e, i
3.8 (2.50
¢7.1(0.28in) 63.8 ( in) ——'—’1

effective length

6.9 (Of”") 508 (2] — "
|
| $7.6 (0.30in)
|

: J/iR |
I /Z/ 7.4 (0.29in)
r/

P e " 1 B

4

ground strap $7.49 (0.295in)

1.27 x 127 x 0.10 7.24 (0.285in)

(0.050in x 5in x 0.004in)

103 (4.03in)
! max
! 110n(’4a.35in) M2694
tube must not be clamped within 20mm of either end
CATHODE
Thickness 0.5 mm
Sensitive length 51 mm
2 inches

Material chrome iron, platinum plated
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathode 3 pF
TUBE WEIGHT 10 g
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ZP1810

OPERATING CHARACTERISTICS (Ambient temperature =~ 25 °C)

Measured in circuit of Fig.2
Starting voltage

Plateau threshold voltage
Plateau length

Recommended supply voltage
Plateau slope

Background (shielded with 50 mm Pb with
an inner liner of 6 mm Al), at recommended
supply voltage

Dead time, at recommended supply voltage

LIMITING VALUES (Absolute max. rating system)
Anode resistor
Anode voltage

Ambient temperature
continuous operating

storage

LIFE EXPECTANCY
Life expectancy at ~ 25 °C

MEASURING CIRCUIT

N

15pF

[ 5MQ

+V supply

Fig.2

max.

max.

max.

max.

max.

min.

max.

max.
min.

max.

50k 2

630
650
250
775
0.08

25
75

900

+200
—40

+150

1010

output

M2699

< € € <

%/V

count/min

us

MQ
\"

oc

oc

count
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Geiger-Miiller tube ZP1810
105 M2646
counts/s
- S
4 recommended operating range  s——— //
10
/
v
108
Y
7
/
102
-
4
10
e

'I

”
1

10-3 10-2 10~ 1 10 102 mGy/h |03

e o Lo e R |

104 10-3 10-2 10~ 1 10 R/ 102

Typical counting rate as a function of dose rate (137Cs)
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ZP1810

M2645

(uA) +

25 v

supply

a =
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ZP1820

GEIGER-MULLER TUBE

Halogen quenched v radiation counter tube for use at temperatures up to 100 °C. The temperature
response is flat to within 10% over the range —40 ©C to +100 ©C.

QUICK REFERENCE DATA

Dose rate range 3x10% to 4 mGy/h
3x10°% to4x 10! R/h
Plateau threshold voltage 450 Vv
Plateau length 250 \%
Recommended supply voltage 575 Vv

Chrome-iron cathode

This data must be read in conjunction with General Information Geiger-Miiller tubes.

MECHANICAL DATA Dimensions in mm (and inches)
Fig.1
12.! -
(0.47in) plastic cap
cathode pin
/] -
’
e=f=—C—]] $15.9
(0.62in)
de 11 = i
ano
C 12.7
pn = o5 [*—
—»] 635 |g Lo 279 0000
(2.5in) (11in)
368
- (14.5in)
tube must not be clamped within 60mm of either end M2690
CATHODE
Thickness 0.25 mm
Sensitive length 203 mm
8 inches
Material chrome iron
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathode 6 pF
TUBE WEIGHT 34 g
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ZP1820

OPERATING CHARACTERISTICS (Ambient temperature = 25 °C)
Measured in circuit of Fig.2

Starting voltage max.
Plateau threshold voltage max.

Plateau length
Recommended supply voltage

Plateau slope max.

Background (shielded with 50 mm Pb with
an inner liner of 6 mm Al), at recommended

supply voltage max.
Dead time, at recommended supply voltage max.

LIMITING VALUES (Absolute max. rating system)

Anode resistor min.

Anode voltage max.
Ambient temperature

continuous operating max.

min.

storage max.

LIFE EXPECTANCY
Life expectancy at ~ 25 °C

MEASURING CIRCUIT

\ 10MQ

3
10°pF 900k
1M

+V supply

Fig.2

400
450
250
575
0.06

65
100

10
700

+100

-40
+75

1010

output

M2697

< < <

%/V

count/min

us

M
\

oc
oc
°c

count

152
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Geiger-Miiller tube

ZP1820
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ZP1820
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ZP1830

GEIGER-MULLER TUBE

Halogen quenched v radiation counter tube for use at temperatures up to 100 °C. The temperature

response is flat to

within 10% over the range —40 ©C to +100 °C.

QUICK REFERENCE DATA

Dose rate range 2x10% to 2 mGy/h
2x10% to2x 10! R/h
Plateau threshold voltage 450 \%
Plateau length 250 \%
Recommended supply voltage 675 \%

Chrome-iron cathode

This data must be

read in conjunction with General Information Geiger-Mdiller tubes.

MECHANICAL DATA Dimensions in mm (and inches)
Fig.1
12.1 e
(0.47in) plastic cap
cathode pin
/]
) }
= $15.9
(0.62in)
/e C— ) )
anode ]/
in 12.7
3 (0.5in)
63.5 - 342.9 |
(2.5in) s (13.5in) —=
432
- (17in)
tube must not be clamped within 75 mm of either end M2691
CATHODE
Thickness 0.25 mm
Sensitive length 313 mm
12.3 inches
Material chrome iron
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathode 8 pF
TUBE WEIGHT 45 g
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ZP1830

OPERATING CHARACTERISTICS (Ambient temperature = 25 °OC)
Measured in circuit of Fig.2

Starting voltage max.
Plateau threshold voltage max.

Plateau length
Recommended supply voltage

Plateau slope max.

Background (shielded with 50 mm Pb with
an inner liner of 6 mm Al), at recommended

supply voltage max.
Dead time, at recommended supply voltage max.

LIMITING VALUES (Absolute max. rating system)

Anode resistor min.

Anode voltage max.
Ambient temperature

continuous operating max.

min.

storage max.

LIFE EXPECTANCY
Life expectancy at ~ 25 °C

MEASURING CIRCUIT

\ 10MQ

3
. 10°pF 900k

MQ

+V supply

Fig.2

400
450
250
575
0.06

100
100

10
700

+100
—40

+75

1010

output

M2697

< K € g

%/V

count/min

us
MQ
\Y
oC

oC
oc

count
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Geiger-Miiller tube

ZP1830
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ZP1830
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ZP1840

GEIGER-MULLER TUBE

Halogen quenched v radiation counter tube for use at temperatures up to 175 ©C. The temperature
response is flat to within 5% over the range —20 ©C to +175 ©C.

QUICK REFERENCE DATA

Dose rate range

Plateau threshold voltage
Plateau length

Recommended supply voltage
Chrome-iron cathode, platinum plated

4 x 107 to 102

5x 10 to 10
850
200
950

mGy/h
R/h

This data must be read in conjunction with General Information Geiger-Miiller tubes.

MECHANICAL DATA
Fig.1

Dimensions in mm (and inches)

121
(0.47in) [*— plastic cap
cathode pin
M /1 :
’
= $15.9
(0.62in)
'=IF=:I - ¥
anode 1/
in 12.7
¢ (0.5in)
» 635 Il& gt 233 S —————
(2.5in) (9.18in)
& 330
(13in)
tube must not be clamped within 15mm of either end M2692
CATHODE
Thickness 1.2 mm
Sensitive length 32 mm
1.2 inches
Material chrome iron, platinum plated
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathode 25 pF
TUBE WEIGHT 14 g
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ZP1840

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 ©C)

Measured in circuit of Fig.2
Starting voltage

Plateau threshold voltage
Plateau length

Recommended supply voltage
Plateau slope

Background (shielded with 50 mm Pb with
an inner liner of 6 mm Al), at recommended
supply voltage

Dead time, at recommended supply voltage

LIMITING VALUES (Absolute max. rating system)
Anode resistor
Anode voltage

Ambient temperature
continuous operating
storage

LIFE EXPECTANCY
Life expectancy at ~ 25 °C

MEASURING CIRCUIT

N

max.

max.

max.

max.

max.

min.

max.

max.
min.

max.

1mMQ

15pF

825
850
200
950
0.08

15
50

1050
+175

—40
+125

10°

l-—————» output

0.1MHz

+V supply

Fig.2

M2700

< < <

<

FIAY

count/min

MS

MQ
\Y

oc
oCc
oc

count
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Geiger-Miiller tube

N\

ZP1840
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ZP1840
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Geiger-Miiller tube

ZP1840
g

10 M2657
. |
relative \
response \
7.5 ‘\
|
\
Y
° I |
\
\
\

2.5 \
5
010 100 1000 energy (keV) 10 000

Typical energy response relative to !37Cs

June 1986 163






ZP1850

GEIGER-MULLER TUBE

Halogen quenched § and 4 radiation counter tube for use at temperatures up to 75 ©C. The
temperature response is flat to within 7% over the range —35 ©C to +75 ©C.

QUICK REFERENCE DATA

Dose rate range 10-% to 20 mGy/h
10 to 2 R/h
Plateau threshold voltage 875 Vv
Plateau length 200 \
Recommended supply voltage 975 \%

Chrome-iron cathode

This data must be read in conjunction with General Information Geiger-Miiller tubes.

MECHANICAL DATA Dimensions in mm (and inches)
Fig.1
bakelite cap 115.9 .
l (4.56in) anode pin
916
(0.62in)
N
T — ] 127 12.1 (0.47in) max includes _,] neutral
(0.5in) 0.76 (0.03in) allowance for solder current
139 cathode
(5.5in) | PN 2695
tube must not be clamped within 30mm of either end
CATHODE
Thickness 30 - 40 mg/cm?
Sensitive length 89 mm
3.5 inches
Material chrome iron
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathode 4 pF
TUBE WEIGHT 15 g
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ZP1850

OPERATING CHARACTERISTICS (Ambient temperature ~ 25 OC)
Measured in circuit of Fig.2

Starting voltage max.
Plateau threshold voltage max.

Plateau length
Recommended supply voltage

Plateau slope max.

Background (shielded with 50 mm Pb with
an inner liner of 6 mm Al), at recommended

supply voltage max.
Dead time, at recommended supply voltage max.

LIMITING VALUES (Absolute max. rating system)

Anode resistor min.

Anode voltage max.
Ambient temperature

continuous operating max.

min.

storage max.

LIFE EXPECTANCY
Life expectancy at ~ 25 °C

MEASURING CIRCUIT

.

3
10°pF 900k

™M

+V supply

Fig.2

825
875
200
975

0.1

50
100

1075

+75
-35

+75

figee

output

M2701

€ <

<

%/V

count/min

us

M2
\%

oc
oc
oc

count
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Geiger-Miiller tube ZP1 850
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ZP1850
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ZP1860

GEIGER-MULLER TUBE

Halogen quenched 8 and 7 radiation counter tube for use at temperatures up to 75 ©C. The
temperature response is flat to within 7% over the range —35 ©C to +75 °C.

QUICK REFERENCE DATA

Dose rate range 4x10%to 4 mGy/h
5x 10° to4 x 10! R/h
Plateau threshold voltage -, 875 \
Plateau length 200 \"
Recommended supply voltage 975 Vv

Chrome-iron cathode

This data must be read in conjunction with General Information Geiger-Mdiller tubes.

MECHANICAL DATA Dimensions in mm (and inches)
Fig.1

2
bakelite cap cathode wall 30 — 40mg/cm

length between ribs 178 (7in) anode pin
$16
(0.62in)
T 12.7 fa— 12.1 (0.47in) max includes
(0.5in) 0.76 (0.03in) allowance for solder
s 289
' (11.37in) = ca‘p'}?,demm
tube must not be clamped within 50mm of either end
CATHODE
Thickness 30 — 40 mg/cm?
Sensitive length 220 mm
8.7 inches
Material chrome iron
FILLING neon, argon, halogen
CAPACITANCE
Anode to cathode 6 pF
TUBE WEIGHT 20 g
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ZP1860

OPERATING CHARACTERISTICS (Ambient temperature = 25 °C)
Measured in circuit of Fig.2

Starting voltage max.
Plateau threshold voltage max.

Plateau length
Recommended supply voltage

Plateau slope max.

Background (shielded with 50 mm Pb with
an inner liner of 6 mm Al), at recommended

supply voltage max.
Dead time, at recommended supply voltage max.

LIMITING VALUES (Absolute max. rating system)

Anode resistor min.

Anode voltage max.
Ambient temperature

continuous operating max.

min.

storage max.

LIFE EXPECTANCY
Life expectancy at =~ 25 °C

MEASURING CIRCUIT

N

3
10°pF 900k0

1M

+V supply

Fig.2

825
875
200
975

0.1

75
100

1075
+75

-35
+75

1010

output

M2701

<< <<€

%/V

count/min

MS

MQ
\

oc
oC
oc

count
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Geiger-Miiller tube ZP1860
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ZP1860
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Geiger-Miiller tube ZP1860
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