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INTRODUCTION

In ionizing radiation measurements, scintillation counters which are combinations of scintillators and photomultiplier tubes

are used as most common and useful devices in detecting X-, alpha-, beta-, gamma-rays and other high energy charged
particles. A scintillator emits flashes of light in response to input ionizing radiations and a photomultiplier tube coupled to
a scintillator detects these scintillation lights in a precise way.

In high energy physics experiments, one of important apparatuses is a Cherenkov counter in which photomultiplier tubes
detect Cherenkov radiations emitted by high energy charged particles passing through a dielectric material.

To detect radiations accurately, photomultiplier tubes may be required to have high detecting efficiency (QE & energy
resolution), wide dynamic range (pulse linearity), good time resolution (TTS), high stablility & reliability, and to be
operatable in high magnetic field environment or at high temperature condition. A ruggedized construction is required
according to circumstances. On the other hand, several kinds of position sensitive photomultiplier tubes have been
developed and are used in these measurements.

This catalog provides a quick reference for Hamamatsu photomultiplier tubes, especially designed or selected for
scintillation counters and Cherenkov radiation detectors, and includes most of types currently available ranging in size
from 3/8" through 20" in diameter. It should be noted that this catalog is just a starting point in describing Hamamatsu
product line since new types are continuously under-development.
Please feel free to contact us with your specific requirements.
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Operating Characteristics

This section describes the prime features of photomultiplier tube
construction and basic operating characteristics.

1. GENERAL

The photomultiplier tube (PMT) is a photosensitive device con-
sisting of an input window, a photocathode, focusing electrodes,
an electron multiplier (dynodes) and an anode in a vacuum tube,
as shown in Figure 1. When light enters the photocathode, the
photocathode emits photoelectrons into vacuum by the external
photoelectric effect. These photoelectrons are directed by the
potential of focusing electrode towards the electron multiplier
where electrons are multiplied by the process of secondary elec-
tron emission.

The multiplied electrons are collected to the anode to produce
output signal.

Figure 1: Cross-Section of Head-On Type PMT
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2. PHOTOCATHODE

2.1 Spectral Response

The photocathode of PMT converts energy of incident light into
photoelectrons by the external photoelectric effect. The conver-
sion efficiency, that is photocathode sensitivity, varies with the
wavelength of incident light. This relationship between the photo-
cathode sensitivity and the wavelength is called the spectral re-
sponse characteristics.

Typical spectral response curves of the variation of bialkali pho-
tocathodes are shown on the inside of the back cover.

The spectral response range is determined by the photocathode
material on the long wavelength edge, and by the window mate-
rial on the short wavelength edge.

In this catalog, the long wavelength cut-off of spectral response
range is defined as the wavelength at which the cathode radiant
sensitivity drops to 1% of the maximum sensitivity.

2.2 Quantum Efficiency and Radiant Sensitivity

Spectral response is usually expressed in term of quantum effi-
ciency and radiant sensitivity as shown on the inside the back
cover.

Quantum efficiency (QE) is defined as the ratio of the number of
photoelectrons emitted from the photocathode to the number of
incident photons.

It's customarily stated as a percentage.

The equation of QE is as follows:

QE = Number of Photoelectrons X100 (%)
Number of Photons

Radiant sensitivity (S) is the photoelectric current from the photo-
cathode divided by the incident radiant power at a given wave-
length, expressed in A/W (ampere per watt).

The equation of S is as follows:

S= Ph(?toelectnc Currgnt (AW)
Radiant Power of Light

Quantum efficiency and radiant sensitivity have the following re-
lationship at a given wavelength.

QE = % x100 (%)

where A is the wavelength in nm (nanometer).

2.3 Window Materials
The window materials commonly used in PMT are as follows:

(1) Borosilicate glass

This is the most frequently used material. It transmits light from
the infrared to approximately down to 300nm.

For scintillation counting application, the low noise borosilicate
glass (this is called K-free glass) may be used. It contains very
little amount of potassium (K20 and “°K) which can cause un-
wanted background noise because of its radioisotopes.

(2) UV-transmitting glass

This glass transmits ultraviolet light well as the name implies,
and it is widely used. The UV cut-off wavelength is approximately
185nm.



(3) Synthetic silica

This material transmits ultraviolet light down to 160nm. Silica is
not suitable for the stem material of tubes because it has a differ-
ent thermal expansion coefficient from kovar metal which is used
for the tube leads. Thus, borosilicate glass is used for the stem.
In order to seal these two materials having different thermal ex-
pansion ratios, a technique called graded seal is used. This is a
technique to seal several glass materials having gradually differ-
ent thermal expansion ratios. Another feature of silica is superi-
ority in radiation hardness.

2.4 Photocathode Materials

The photocathode is a photoemissive surface with very low work
and high energy physics applications:

(1) Bialkali

This has a spectral response which fits the emission spectra of
most scintillators. Thus, it is frequently used for scintillator appli-
cations.

(2) High Temperature Bialkali

This is particularly useful at higher operating temperatures up to
175°C. Its major application is oil well logging. Also it can be op-
erated with very low dark current at the room temperature.

(3) Extended Green Bialkali

This is a variant of bialkali photocathode and has especially high
sensitivity in a green region. It's suitable for scintillating tile or
fiber calorimeters with wavelength shifters and for CsI(TI)
scintillators.

As stated above, the spectral response range is determined by
the materials of the photocathode and the window as shown in
Figure 20.

It is important to select appropriate materials which will suit the
application.

2.5 Luminous and Blue Sensitivity

Since the measurement of spectral response characteristics of a
PMT requires a sophisticated system and time, itisn't practical to
provide spectral response data on each tube. Instead, cathode
and anode luminous sensitivity data are usualiy attached.

The cathode luminous sensitivity is the photoelectric current from
the photocathode per incident light flux (10 to 102 lumen) from a
tungsten filament lamp operated at a distribution temperature of
2856K.

The cathode luminous sensitivity is expressed in the unit of pu A/
Im (micro amperes per lumen).

Note that the lumen is a unit used for luminous flux in the visible
region, therefore these values may be meaningless for tubes
which are sensitive out of the visible region (refer to Figure 2).
The cathode blue sensitivity is the photoelectric current from the
photocathode per incident light flux of a tungsten filament lamp at
2856K passing through a blue filter. Corning CS-5-58 filter which
is polished to half stock thickness is used for the measurement of
this sensitivity. This filter is a band-pass filter and its peak wave-
length of transmittance is 400nm.

Since the light flux, once transmitted through the blue filter, can
not be expressed in lumen, the blue sensitivity is usually repre-
sented in p A/lIm-b (micro ampere per lumen-blue).

The blue sensitivity is a very important parameter in the scintilla-
tion counting since most of the scintillators produce emission
spectrum in the blue region, and may dominate the factor of en-
ergy resolution.

These parameters of cathode luminous and blue sensitivities are
particularly useful when comparing tubes having the same or
similar spectral response ranges. Hamamatsu final test sheets
accompanied with tubes usually indicate these parameters.

Figure 2 : Typical Human Eye Response and Spectral
Distribution of 2856K Tungsten Lamp
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3. ELECTRON MULTIPLIER (DYNODES)

The superior sensitivity (high gain and high S/N ratio) of PMT is
due to a low noise electron multiplier which amplifies electrons in
a vaccum with cascade secondary emission process. The elec-
tron multiplier consists of several to up to 19 stages of electrodes
which are called dynodes.

3.1 Dynode Types

There are several principal types of dynode structures. Features
of each type are as follows:

(1) Linear focused type

Fast time response, high pulse linearity

(2) Box and grid type
Good collection efficiency, good uniformity

(3) Box and linear focused type
Good collection efficiency, good uniformity, low profile

(4) Circular cage type
Fast time response, compactness

(5) Venetian blind type
Good uniformity, large output current

(6) Fine mesh type

High immunity to magnetic fields, good uniformity, high pulse lin-
earity, position detection possible.

(7) Coarse mesh

Immunity to magnetic fields, high pulse linearity, position detec-
tion possible.

(8) Metal channel type

Compact dynode construction, fast time response, position de-
tection possible.

Also hybrid dynodes combining two of the above dynodes have
been developed. These hybrid dynodes are designed to provide
the merits of each dynode type.

4.  ANODE

The PMT anode output is the product of photoelectric current
from the photocathode and gain. Photoelectric current is propor-
tional to the intensity of incident light. Gain is determined by the
applied voltage on a specified voltage divider.

4.1 Luminous sensitivity

The anode luminous sensitivity is the anode output current per
incident light flux (10-° to 10° lumen) from a tungsten filament
lamp operated at a distribution temperature of 2856K. This is ex-
pressed in the unit of A/Im (amperes per lumen) at a specified
anode-to-cathode voltage with a specified voltage divider.

4.2 Gain (Current Amplification)

Photoelectrons emitted from a photocathode are accelerated by
an electric field so as to strike the first dynode and produce sec-
ondary electron emissions. These secondary electrons then im-
pinge upon the next dynode to produce additional secondary
electron emissions. Repeating this process over successive dy-
node stages (cascade process), a high gain is achieved. There-
fore a very small photoelectric current from the photocathode
can be observed as a large output current from the anode of the
PMT.
Gain is simply the ratio of the anode output current to the photo-
electric current from the photocathode. Ideally, the gain of the
PMT is defined as dn, where n is the number of dynode stage
and dis an average secondary emission ratio.
While the secondary electron emission ratio o is given by
0=A¢Ea
where A is constant, E is an interstage voltage, and a is a coeffi-
cient determined by the dynode material and geometric struc-
ture. It usually has a value of 0.7 to 0.8.
When a voltage V is applied between the cathode and the anode
of the PMT having n dynode stages, gain G becomes

crmer=u (%)}
:

Vun = K.Van

(n+1)%" (K : constant)

Figure 3: Example of Gain vs. Supply Voltage
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Figure 3 shows gain characteristics.

Since generally PMTs have 8 to 12 dynode stages, the anode
output varies directly with the 6th to 10th power of the change in
applied voltage. The output signal of the PMT is extremely sus-
ceptible to fluctuations in the power supply voltage, thus the
power supply should be very stable and exhibit minimum ripple,
drift and temperature coefficient. Regulated high voltage power
supplies designed with this consideration are available from
Hamamatsu.



5. ANODE DARK CURRENT

A small amount of output current flows in a PMT even when it is
operated in complete darkness. This current is called the anode
dark current. The dark current and the noise resulted from are
critical factors to determin the lower limit of light detection.
The causes of dark current may be categorized as follows:

(1) Thermionic emission of electrons

Since the materials of the photocathode and dynodes have very
low work functions, they emit thermionic electrons even at the
room temperature. Most of the dark current originates from the
thermionic emissions especially from the photocathode, and it is
multiplied by the dynodes.

(2) lonization of residual gases

Residual gases inside the PMT can be ionized by the flow of
photoelectrons. When these ions strike the photocathode or ear-
lier stages of dynodes, secondary electrons may be emitted, thus
resulting in relatively large output noise pulses. These noise
pulses are usually observed as afterpulses following the primary
signal pulses and may be a problem in detecting short light
pulses. Present PMT's are designed to minimize afterpulses.

(3) Glass scintillation

In case electrons deviating from their normal trajectories strike
the glass envelope, scintillations may occur and dark pulses may
result. To eliminate these pulses, PMT's may be operated with
the anode at high voltage and the cathode at the ground poten-
tial. Otherwise it is useful to coat the glass bulb with a conductive
paint connected to the cathode (called HA coating: see page 9).

(4) Ohmic leakage

Ohmic leakage resulting from insufficient insulation of the glass
stem base and socket may be another source of dark current.
This is predominant when a PMT is operated at a low voltage or
low temperature.

Contamination by dirt and humidity on the surface of the tube
may cause ohmic leakage, and therefore should be avoided.

(5) Field emission

When a PMT is operated at a voltage near the maximum rating
value, some electrons may be emitted from electrodes by strong
electric fields causing dark pulses. It is therefore recommended
that the tube be operated at 200 to 300 volts lower than the maxi-
mum rating.

The anode dark current decreases along time after a PMT is
placed in darkness. In this catalog, anode dark currents are
specified as the state after 30 minutes storage in darkness.

6. TIME RESPONSE

In applications where forms of the incident light are pulses, the
anode output signal should reproduce a waveform faithful to the
incident pulse waveform.

This reproducibility depends on the anode pulse time response.

(1) Rise Time (refer to Figure 4)

The time for the anode output pulse to rise from 10% to 90% of
the peak amplitude when the whole photocathode is illuminated
by a delta-function light pulse.

(2) Electron Transit Time (refer to Figure 4)

The time interval between the arrival of a delta-function light
pulse at the photocathode and the instant when the anode output
pulse reaches its peak amplitude.

(3) T.T.S. (Transit Time Spread) (refer to Figure 5)

This is also called the transit time jitter. This is the fluctuation in
transit time between individual pulses, and may be defined as
the FWHM of the frequency distribution of electron transit times.
T.T.S. depends on the number of incident photons. The values in
this catalog are measured in the single photoelectron state.

Figure 4 : Definition of Rise Time and Transit Time

DELTA-FUNCTION
LIGHT PULSE AT PHOTOCATHODE

TRANSIT TIME

Tt 90%

10%

RISE TIME

TPMOCO0041EA

Figure 5: Definition of T.T.S.
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(4) C.R.T. (Coincident Resolving Time)

This is one of the important parameters in high energy physics
applications and is defined as the FWHM of a coincident timing
spectrum of a pair PMT's facing each other when they detect
coincident gamma-ray emission due to positron annihilation of a
radiation source (¥Na). The scintillators used are CsF, BGO or
BaF2 crystals. These PMT's can be selected for special require-
ments.



These parameters are affected by the dynode structure and ap-
plied voltage. In general, PMTs of the linear focused or circular
cage structure exhibit better time response than that of the box-
and-grid or venetian blind structure.

Figure 6 shows typical time response characteristics vs. applied
voltage for types R2059 (51mm dia. head-on, 12-stage, linear-
focused type).

Figure 6 : Time Response Characteristics vs. Supply
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7. PULSE LINEARITY

The definition of the pulse linearity is proportionality between the
input light amount and the output current in the pulse operation
mode. When intense light pulses are to be measured, it's neces-
sary to know the pulse linearity range of the PMT.

In this catalog, typical values of pulse linearity are specified at
two points (2% and £5% deviations from linear proportionality),
as shown in Figure 7.

The two-pulse technique is employed in this measurement.
LED's are used for a pulsed light source. Its pulse width is 50ns
and the repetition rate is 1kHz.

The deviation from the proportionality is called non-linearity in
this catalog. The cause of non-linearity is mainly a space charge
effect in the later stages of an electron multiplier. This space
charge effect depends on the pulse height of the PMT output
current and the strength of electric fields between electrodes.
Even if the electrical charge is small, the pulse height of the PMT
output should be considered.

Figure 7 : Example of Pulse Linearity Characteristic

TPMHBO094ED

N LH 20
x 2%

| 5%

DEVIATION (%)
=1

-10

-20
100 10t 102 1038

OUTPUT CURRENT (mA)

The special voltage distribution ratios are designed to achieve
strong electric fields in the later stages of the electron multiplier.
Some types are specified with these special voltage dividers.

8. UNIFORMITY

Although the focusing electrodes of a PMT are designed so that
electrons emitted from the photocathode or dynodes are col-
lected efficiently by the first or following dynodes, some electrons
may deviate from their desired trajectories and collection effi-
ciency is degraded. The collection efficiency varies with the posi-
tion on the photocathode from which the photoelectrons are
emitted, and influences the spatial uniformity of a photomultiplier
tube. The spatial uniformity is also determined by the photocath-
ode surface uniformity itself.

In general, head-on type PMT's provide better spatial uniformity
than side-on type PMT's because of less limitations in the photo-
cathode to first dynode geometry. Tubes especially designed for
gamma camera applications have excellent spatial uniformity.
Example of spatial uniformity is shown in Figure 8.

Figure 8 : Example of Spatial Uniformity
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9. STABILITY

In scintillation counting, there are two relevant stability character-
istics for the PMT in pulse height mode operation, the long term
and the short term. In each case a *¥’Cs source (662 keV), and
an Nal(Tl) scintillator, and a multichannel pulse height analyzer
are used. PMT's are warmed up for about one hour in the dark
with voltage applied.

9.1 Long Term Stability (Mean gain deviation)

This is defined as follows when the PMT is operated for 16 hours
at a constant count rate of 1k cps:

n
> [P-PIO
Dgzl_l . 100 %)
n P

where P is the mean pulse height averaged over n readings, Pi is
the pulse height at the i-th reading, and n is the total number of
readings.

9.2 Short Term Stability

This is the gain shift against count rate change. The tube is ini-
tially operated at about 10k cps. The photo-peak count rate is
then decreased to approximately 1k cps by increasing the dis-
tance between the ¥’Cs source and the scintillator coupled to the
PMT.

9.3 Dirift and Life Characteristics

While operating a photomultiplier tube continuously over a long
period, anode output current of the photomultiplier tube may vary
slightly with time, although operating conditions have not
changed. This change is reffered to as drift or in the case where
the operating time is 10°% to 10* hrs it is called life characteristics.
Figure 9 shows typical life characteristics.

Drift is primarily caused by damage to the last dynode by heavy
electron bombardment. Therefore the use of lower anode current
is desirable. When stability is of prime importance, the use of
average anode current of 1pA or less is recommended.

Figure 9: Examples of Life
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10. ENVIRONMENT

10.1 Temperature Characteristics

The sensitivity of the PMT varies with the temperature. Figure 10
shows typical temperature coefficients of anode sensitivity
around the room temperature for bialkali and high temp. bialkali
photocathode types. In the ultraviolet to visible region, the tem-
perature coefficient of sensitivity has a negative value, while it
has a positive value near the longer wavelength cut-off.

Since the temperature coefficient change is large near the longer
wavelength cut-off, temperature control may be required in some
applications.

Figure 10 : Typical Temperature Coefficients of Anode
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10.2 Magnetic Field

Most PMTs are affected by the presence of magnetic fields.
Magnetic fields may deflect electrons from their normal trajecto-
ries and cause a loss of gain. The extent of the loss of gain de-
pends on the type of the PMT and its orientation in the magnetic
field. Figure 11 shows typical effects of magnetic fields on some
types of PMTs. In general, a PMT having a long path from the
photocathode to the first dynode are very sensitive to magnetic
fields. Therefore head-on types, especially of large diameter,
tend to be more adversely influenced by magnetic fields.

When a PMT has to be operated in magnetic fields, it may be
necessary to shield the PMT with a magnetic shield case.
(Hamamatsu provides a variety of magnetic shield cases.)



For example, the shield case, of which inner diameter is 60mm
and the thickness is 0.8mm, can be used in a magnetic field of
around 5mTesla without satulation. If a magnetic field strength is
more than 10mTesla, the double shielding method is necessary
for a conventional PMT, otherwise proximity mesh types should
be used. It should be noted that the magnetic shielding effect
decreases towards the edge of the shield case as shown in Fig-
ure 12. It is suggested to cover a PMT with a shield case longer
than the PMT length by at least half the PMT diameter.

Figure 11 : Typical Effects by Magnetic Fields Perpendicular
to Tube Axis

TPMOBO0017EB

T
|
A

7 1

28mm dia. /
SIDE-ON TYPE—!

1.0

R~

N
)
A N

——4— 19mm dia.

“ HEAD-ON TYPE
L (LINEAR-FOCUSED)
R\ TYPE DYNODE

,{‘ —
|
T

L=

0.1 I

1
T
1
T
1
1
[I
[
1
1
1
1
T

T

T

1 \
T

RELATIVE OUTPUT

T )

1 1| 51mm dia.

] | | HEAD-ON TYPE
" ‘- (BOX-AND-GRID)
]

TYPE DYNODE

0.01
-3 -2 -1 0 1 2 3

MAGNETIC FLUX DENSITY (mT)

Figure 12 : Edge Effect of Magnetic Shield Case

~ B LONGER thanr

/

ﬁ‘ T T T T T T T
I

'\ PHOTOMULTIPLIER TUBE

U L e
x D
©

5 1000 }

<

LL

o 100 |

=

&

d 10 |,

T

0 1

TPMOB0011EB

The proximity mesh made of non-magnetic material has been
introduced as alternate dynodes in PMT's. These types (see
page 20) exhibit much higher immunity to external magnetic
fields than the conventional PMT's. Also triode and tetrode types
(see page 20) are useful for applications at high light intensities.

11. VOLTAGE DIVIDER CONSIDERATION

11.1 General

Interstage voltages for PMT dynodes are usually supplied by a
voltage divider network consisting of multiple series resistors.
Schematic diagrams of typical voltage divider networks are illus-
trated in Figure 13. Circuit (a) is a basic arrangement and (b) is
for pulse operations. Figure 14 shows the response of a PMT
using the voltage divider (a) as a function of the input light flux.
The deviation from the linearity (over-response, region B) is
caused by an increase in dynode voltages resulting from the re-
distribution of the decreased voltage primarily between the last
dynode and the anode. As the input light level increases, the an-
ode output current begins to saturate at near the value of the
current flowing through the voltage divider (region C) due to the
effect of voltage losses in the last few stages. Therefore, the up-
per limit of dynamic range of the PMT is determined by the volt-
age divider current. To prevent this problem, it is suggested that
the voltage divider current be maintained at least 20 times the
anode output current required from the PMT.

Figure 13 : Schematic Diagrams of Voltage Divider Net-
works

(a) Basic arrangement for DC operation
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Figure 14 : Response of a PMT Using Voltage Divider (a)
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11.2 Decoupling (Charge Storage) Capacitors

Generally high output current is required in applications where
the input light is in the form of pulses. In order to maintain dynode
potentials at a constant value during pulse durations and handle
high peak currents, large capacitors are used as shown in Figure
13(b). The capacitor values depend on the output charge. If lin-
earity of better than 1% is needed, the capacitor value between
the last dynode and the anode should be at least 100 times the
output charge per pulse, as shown in the following formula:

et

C >100 (farads)

where | is the peak output current in amperes, tis the pulse width
in seconds, and V is the voltage across the capacitor in volts.
Hamamatsu provides socket assemblies incorporating voltage
divider networks. They are compact, rugged, and carefully engi-
neered to minimize electric leakage. (See page 52.)

12. CATHODE POTENTIAL

12.1 General

The general technique used for voltage divider circuits is to
ground the anode with a high negative voltage applied to the
cathode. This scheme eliminates the potential difference be-
tween the external circuit and the anode, facilitating the connec-
tion of such circuits such as ammeters or current to voltage con-
version operational amplifiers to the PMT.

In scintillation counting, it's often impossible to use this tech-
nique, since the grounded scintillator is directly coupled to the
PMT.

In such cases, it's recommended that the cathode is grounded,
as shown in Figure 15, with a high positive voltage applied to the
anode.

Figure 15 : Cathode Ground Scheme
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Using this scheme, a coupling capacitor C is used to isolate the
high positive voltage applied to the anode from the signal, mak-
ing it impossible to obtain a DC signal output. If the count rate of

the PMT output pulses is high, this scheme may cause a base
line shift.

12.2 External Potential

If the input window or glass envelope near the photocathode is
grounded, slight conductivity of glass material causes a current
flow between the photocathode, which has a high negative po-
tential, and ground.

This may cause electrolysis of photocathode, leading to signifi-
cant deterioration.

Also this may cause noise resulted from the light flashes at the
above input window or glass envelope.

For these reasons, when designing a PMT housing with an elec-
trostatic or magnetic shield case, extreme care should be re-
quired.

12.3 HA Coating

When the anode ground scheme is used, bringing a grounded
metallic holder or magnetic shield case near the glass envelope
of PMT can cause electrons to strike the inner glass wall, result-
ing in the noise.

This problem can be solved by applying a black conductive paint
around the glass envelope and connecting it to the cathode po-
tential. Then PMT is wrapped with an insulating black cover, as
shown in Figure 16. This method is called HA coating.

Figure 16 : HA Coating
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13. SCINTILLATION COUNTING

13.1 General

Scintillation counting is one of the most common and effective
methods in detecting radiation particles. It uses a PMT coupled
to a scintillator which produces light by incidence of radiation par-
ticles.

In radiation particle measurement, there are two parameters that
should be measured. One is the energy of individual particle and
the other is the amount of particles. When radiation particles en-
ter the scintillator, they produce light flashes in response to each
particle. The amount of flash is proportional to the energy of the
incident particle and individual light flashes are detected by the
PMT. Consequently, the output pulses obtained from the PMT
contain information on both the energy and number of pulses, as
shown in Figure 17.



Figure 17 : Incident Particles and PMT Output
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By analyzing these output pulses using a multichannel analyzer
(MCA), pulse height distribution (PHD) or energy spectra, as
shown in Figure 18, are obtained. From the PHD, the number of
incident particles at various energy levels can be measured.

13.2 Energy Resolution

For the energy spectrum measurement, it's very important to
have a distinct peak at each energy level. This characteristic is
evaluated as the pulse height resolution or the energy resolution
and is most significant in the radiation particle indentification.
Figure 19 shows the definition of the energy resolution using
Nal(TI) scintillator and **’Cs y-ray source. It's customarily stated
as a percentage.

Figure 19 : Definition of Pulse Height Resolution
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The following factors determin the energy resolution.

(1) Energy conversion efficiency of the scintillator

(2) Intrinsic energy resolution of the scintillator

(3) Quantum efficiency of the photocathode

(4) Collection efficiency of photoelectrons at the first dynode

(5) Secondary emission yield of dynodes (especially first dy-
node)

The equation of the pulse height resolution is described as fol-
lows:

R(E)? = Rs(E)? + RP(E)?

where R(E) : energy resolution
Rs(E) : energy resolution of a scintillator
RP(E) : energy resolution of a PMT

RP(E)? is described as follows:

RE)? = 2352 &
NnNa 6-1
where N : mean number of incident photon
n : quantum efficiency
a . collection efficiency
o) : mean secondary emission yield of each dynode



To obtain a good energy resolution, it's important to use a good
scintillator having a high efficiency and a good intrinsic energy
resolution. It's also important to reduce a light loss between a
PMT and a scintillator. For this purpose, it's useful to couple them
with silicon oil having a refractive index close to that of the face-
plate window used in the PMT.

13.3 Emission Spectrum of Scintillator

The quantum efficiency of the PMT is one of the main factor of
the energy resolution. It's necessary to choose the PMT whose
spectral response matches the scintillator emission. Figure 20
shows PMT typical spectral response vs. emission spectra of
scintillators. For Nal(Tl), which is the most popular scintillator,
bialkali photocathode PMTs are widely used.

Borosilicate Glass

UV Glass

Synthetic Silica

Bialkali Photocathode

High Temp. Bialkali Photocathode
Extended Green Bialkali Photocathode

O@mEO®>®

13.4 Features of Scintillators

Figure 21 shows typical temperature responses of various
scintillators. These characteristics should be considered in the
actual operation.

Table 1 shows a summary of scintillator characteristics.

These data are reported by scintillator manufactures.

Figure 21 : Typical Temperature Response of Various

Figure 20 : Typical Spectral Response and Emission Scintillators
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Table 1: Summary of Scintillator Characteristics
Nal(Tl) BGO CsI(Tl)  Pure Csl BaF2 GSO: Ce  Plastic LSO PWO YAP
Density(g/cm?) 3.67 7.13 451 451 4.88 6.71 1.03 7.35 8.28 5.55
Lrad (cm) 2.59 1.12 1.85 1.85 2.10 1.38 40 0.88 0.87 2.70
Refractive Index 1.85 2.15 1.80 1.80 1.58 1.85 1.58 1.82 2.16 1.97
Hygroscopic Yes No Slightly Slightly Slightly No No No No No
Luminescence 410 480 530 310 325 430 400 420 470 380
(nm) 220 310
Decay Time 230 300 1000 10 630 30 2.0 40 15 30
(nsec) 0.9
Relative Light Output 100 15 45 to 50 <10 20 20 25 70 0.7 40
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14. METAL PACKAGE PHOTOMULTIPLIER TUBE

In general including, the development of more compact and por-
table equipment has continuously progressed. This has led to a
strong demand for miniaturization of highly sensitive photodetec-
tors like PMTs. However, it is difficult to miniaturize conventional
PMTs with glass envelopes and sophisticated electrode struc-
tures.

Accordingly, PMTs have been mainly used in high-precision pho-
tometric systems, while semiconductor sensors have been used
in general purpose, compact and portable equipments/applica-
tions. To meet the increasing needs for small photodetectors
with high sensitivity, Hamamatsu has developed subminiature
PMTs (R7400 series) using a metal package in place of the tradi-
tional glass envelope. These tubes have a size as small as semi-
conductor sensors, without sacrificing high sensitivity, and have
the high speed response offered by conventional PMTs. The re-
markable features of R7400 series are: smallest size, fast time
response, ability of low light level detection and good immunity to
magnetic fields.

Figure 22 : Cross Section and Top View of R7400
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R7400 is a subminiature PMT that incorporates an eight stages
electron multiplier constructed with stacked thin electrodes
(metal channel dynode) into a TO-8 type metal can package of
15 mm in diameter and 10 mm in height. The development of this
metal package and its unique thin electrodes have made the fab-
rication of this subminiature PMT possible. The electrode struc-
ture of the electron multiplier was designed by means of ad-
vanced computer simulation and electron trajectory analysis.
Furthermore, our long experience with micromachining technol-
ogy has achieved a closed proximity assembly of these thin elec-
trodes. Fig. 22 shows a cross section of the R7400 and Fig. 23
shows that of a metal channel dynode with simulated electron
trajectories.
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The R5900 series is another version of metal package PMT. It
incorporates 10 to 12 stages of metal channel dynodes into a
metal package of 28 mm x 28 mm square and 20 mm in height.
The prime features are similar to that of R7400 series, but its
effective area is 18 mm x 18 mm instead of 8 mm diameter of
R7400. The dimensional outline of R5900U is shown in Fig.24. In
this figure, "U" means a tube having an insulation plastic cover. It
is necessary to prevent electric shock with some insulation mate-
rial, because a metal package has a cathode potential voltage.

As the metal channel dynode is a sort of an array of small linear
focused dynodes, secondary electrons hardly go to the adjacent
dynode channel in a process of multiplication. It is possible to
make multi-anode PMTs utilizing this feature. R5900 series is
offering 6 various types of anode shapes as well as single chan-
nel type. These anode shapes are 4 (2 x 2), 16 (4 x 4) and 64 (8
x 8) matrix channels, 16 (1 x 16) linear channels as well as
crossed-plate of 4X + 4Y and 6X + 6Y. Fig.25 shows the anode
variation of the R5900 series. R5900 is for general scintillation
counting. M4, M16 and M64 are suitable for scintillating fiber
readout as well as RICH (Ring Image Cherenkov Counter), L16
is suitable for coupling with slit shape scintillators and ribbon-
shaped scintillating fiber bundle. In the case of C8 and C12, it's
possible to get position information by using a center of gravity
method. Those are suitable for compact PET and radiation imag-

ing.

Figure 23 : Cross Section of Metal Channel Dynode with
Electron Trajectories
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Figure 24 : Dimensional Outline of R5900U
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Figure 25 : Anodo Variation of R5900 Series
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15. FINE MESH PHOTOMULTIPLIER TUBE

In recent years, the demand for photodetectors to be operated in
strong magnetic fields has increased, especially in the field of
high energy physics. Conventional PMTs electron trajectories
are affected by magnetic fields. The gain of these PMTs is de-
creased under such conditions. Therefore, it is necessary for
these PMTs to either use a light guide to send signal light to a
region outside the magnetic field or to use a magnetic shield. The
light guide and its coupling to a PMT cause loss of light and dete-
rioration of the timing characteristics of the signal light. The use
of magnetic shield adds cost and energy loss for the next particle
detector.

PMTs using fine mesh dynodes, it's called Fine Mesh PMTs,
have been developed as photodetectors which can be operated
in high magnetic field over 1.5 Tesla. Other features are fast time
response and wide dynamic range. Fig.26 shows a cross section
of a Fine Mesh PMT and Fig.27 shows details of a fine mesh
dynode. Its mesh diameter is around 5 um and its pitch is ap-
proximately 13 pum.

When an electron hits on the upper part of the fine mesh dynode,
secondary electrons are emitted upward from the fine mesh dyn-
ode. Those electrons return to the same dynode and pass
through it to reach to next fine mesh dynode. This process is
repeated through the last dynode stage and finally electrons are
multiplied 10® or more. When magnetic field is set parallel to a
tube axis, the electron trajectories are affected by Lorentz's force
and electrons make spiral movement, since the electric field is
parallel to the tube axis. Its spiral diameter is determined by the
strength of magnetic field. When magnetic field is increased, the
number of electrons, which are emitted upward from the fine
mesh dynode and return to the same dynode, is increased, Due
to this effect, a tube gain is decreased.

Fine Mesh PMT consists of 15 to 19 stages of fine mesh dyn-
odes. Each dynode as well as the photocathode is set in close
each other. Tube diameters from 1" to 3" are available. Ex-
amples of magnetic field characteristics are shown in Fig. 30 to
Fig. 33 on page 37.

Figure 26 : Cross Section of a Fine Mesh PMT
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Figure 27 : Details of a Fine Mesh Dynode
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Selection Guide by Applications

| Applications \

Examples of Applicable PMT

HIGH ENERGY PHYSICS

COLLISION EXPERIMENT

CALORIMETER

R4125, R7899-01, R5505 (H6152-70), R6427 (H7415), R580 (H3178-51),
R580-17 (H3178-61), R5946 (H6153-70), R329-02 (H6410), R1828-01 (H1949-51),
R2154-02,R5924 (H6617-70), R6504 (H8318-70) ,R6091 (H6559), R1250 (H6527)

TOF COUNTER

R1635 (H3164-10), R4124, R1450 (H6524), R3478 (H6612), R4998 (H6533),
R7899-01, R6427 (H7415), R1828-01 (H1949-51), R2083 (H2431), R5496, R4143 (H6525),
R1250 (H6527)

TAGGING DETECTOR

R1635 (H3164-10), R4124, R1450 (H6524), R3478 (H6612), H6568

TRACKING DETECTOR

R5900U-00-M4, R5900U-00-L16, H6568, H7546, H7260

RICH (Ring Image Cherenkov Counter)

R5900U-00-M4, H6568, H7546

THRESHOLD CHERENKOV COUNTER

R2256 (H6521), R5113 (H6522), R2059 (H3177-51), R1584 (H6528)

ANY USE in High Magnetic Field

R5505 (H6152-70), R5946 (H6153-70), R5924 (H6614-70), R6504 (H8318-70)

SOLAR NEUTRINO AND LONG BASELINE EXPERIMENT

| WATER CHERENKOV COUNTER \

R6594, R5912, R5912-02, R7081, R7081-20, R3600-02 (R3600-06), R7250

COSMIC RAY EXPERIMENT

GAMMA RAY TELESCOPE

R1635 (H3164-10), R2248, R4124, R2102, R6427 (H7415), R7056 (H7416), R7525

FLUORESCENCE DETECTER

R580 (H6178-51), R6231, R6232-01

AIRSHOWER DETECTOR

R1166 (H6520), R580 (H3178-51), R329-02 (H6410), R1828-01 (H1949-51), R6091 (H6559),
R1250 (H6527)

14

Models in blue are assembly type.




| Applications Examples of Applicable PMT
MEDICAL
R1306, R6231, R6232-01, R1307, R1538-01, R6233, R6234-01, R6235-01, R6236-01,
GAMMA CAMERA
R6237-01
COMPACT GAMMA CAMERA R5900U-00-C8, R5900U-00-C12, R2486-02, R3292-02, H6568 , H7546
ANIMAL PET R5900U-00-C8, R5900U-00-C12, R2486-02, R3292-02, H6568 , H7546

WHOLE BODY PET

R1635, R1450, R7899-01, R1548

SURGICAL PROBE

R1635 (H3164-10), R1166, R5900U-00-C8, R2486-02

LIQUID SCINTILLATION COUNTER

R331, R331-05

RADIATION MONITOR

SURVEY METER

R1635 (H3164-10), R647-01 (H3165-10), R1924A, R7899-01

AREA MINITOR

R1306, R6231, R329-02 (H6410). R4607-06, R1307, R6233, R877, R877-01

COMPACT PROBE

R1635 (H3164-10), R647-01 (H3165-10), R5611-01, R7375-01, R1924A, R7373-01,
R7354

2-D IMAGING MONITOR

R5900U-00-C8, R5900U-00-C12, R2486-02, R3292-02

ANY USE in HIGH TEMPERATURE

R4177-06, R3991-04, R1288-06

ANIY USE in SHOCK and VIBRATION

R4177-06, R5611-01, R3991-04, R1924A, R1288-06

Models in blue are assembly type.
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List Guide for Photomultiplier Tubes

o O (3) @O | Cathode Sensitivity Anode Sensitivity Maximum Rating @®|
Tube Type Rsel?sf)((:)trl;zle Outline SDII}/L?CSZS?E > o QEe Anod e?) © © Dark Anode to| Average
: Range (nm) Socket | ——— |Luminous| Blue | < Gain |Luminous| cyrrent | C@thode | Anode
Diameter No. No. at Peak| Cathode Volt Current
No. of Typ. | Typ. T Voltage Typ. Typ. oltage | Curren

Curve Code Stages yp: 9 Typ. | Max.
(HAMM) | (pAIm-b) | (%) (Vdc) (A/Im) | (nA) | (nA) | (Vdc) | (mA)

@ Spectral Response

The relationship between photocathode sensitivity and wave-
length of input light.

Curve code corresponds to that of spectral response curve on
the inside back cover.

(Refer to section 2 on page 2 for further details.)

® Outline No.

This number corresponds to that of PMT dimensional outline
drawing shown on later pages.
Basing diagram symbols are explained as follows:

BASING DIAGRAM SYMBOLS
All base diagrams show terminals viewed from the
base end of the tube.
Shortilndex
BiD DY :Dynode
Pin G(F) : Grid (Focusing Electrode)
ACC : Accelerating Electrode
K : Photocathode
P : Anode
Ke SH : Shield
Yy Flying IC : Internal Connection (Do not use)
Lead NC : No Connection (Do not use)
TPMOCO0068EB
© Socket
O mark A socket will be supplied with a PMT.
no mark A socket will be supplied as an option.
O Dynode

<Dynode Structure>
Each mark means dynode structure as follows:

LINEorL : linear focused
BOXorB : boxand grid

B&L box and linear focused
CcC circular cage

VB venetian blind

FM fine mesh

CMorM coarse mesh

MC metal channel
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<No. of Stages>

The number of dynodes used.
(Refer to section 3 on page 4 for further details.)

@ Cathode Sensitivity (Luminous)

The photoelectric current from the photocathode per incident
light flux from a tungsten filament lamp operated at 2856K.
(Refer to section 2.5 on page 3 for further details.)

@ cCathode Sensitivity (Blue)

The photoelectric current from the photocathode per incident
light flux from a tungsten filament lamp operated at 2856K pass-
ing through a blue filter which is Corning CS 5-58 polished to 1/2
stock thickness.

(Refer to section 2.5 on page 3 for further details.)

@ OQE (Quantum Efficiency)

The ratio of the number of photoelectrons emitted from the pho-
tocathode to the number of incident photons.

This catalog shows quantum efficiency at the peak wavelength.
(Refer to section 2.2 on page 2 for further details.)

@ Anode to Cathode Voltage

The voltage indicates a standard applied voltage used to mea-
sure characteristics. The number in circles corresponds to that of
the voltage distribution ratio on page 38 and 39.

© Gain (Current Amplification)

The ratio of the anode output current to the photoelectric current
from the photocathode.
(Refer to section 4.2 on page 4 for further details.)

@ Anode Sensitivity (Luminous)

The output current from the anode per incident light flux from a
tungsten filament lamp operated at 2856K.
(Refer to section 4.1 on page 4 for further details.)



(at 25°C)

Typical Time Response ® (14} Stability @ | Pulse Linearity @
. . Coincident Typical
R.'SG Tr?‘”s" Vsl Resolving | Pulse Height Long | Short ﬂ% iS% Type
Time | Time | Typ. Time (ns) |Resolution (%) o | e Deviation|Deviation Notes N
Typ. | Typ. [FWHM| _— | = —— Typ. | Typ. '
Scintillator |  Scintillator
(ns) | (ns) | (ns) (%) | (%) | (mA) | (MA)

® Anode Dark Current

The output current from the anode measured after 30 minutes
storage in complete darkness.
(Refer to section 5 on page 5 for further details.)

@® Maximum Rating

<Anode to Cathode Voltage>

The maximum anode to cathode voltages are limited by the inter-
nal structure of the PMT.

Excessive voltage causes electrical breakdown. The voltage
lower than the maximum rating should be applied to the PMT.

<Average Anode Current>

This indicates the maximum averaged current over any interval
of 30 seconds. For practical use, operating at lower average an-
ode current is recommended.

(Refer to section 9.3 on page 7 for further details)

® Time Response

<Rise Time>

The time for the anode output pulse to rise from 10% to 90% of
the peak amplitude.

<Electron Transit Time>

The time interval between the arrival of a delta function light
pulse at the photocathode and the instant when the anode output
pulse reaches its peak amplitude.

<T.T.S. (Transit Time Spread)>

This is the fluctuation in transit time among individual pulses, and
is defined as the FWHM of the frequency distribution of transit
time.

<C.R.T. (Coincident Resolving Time)>

This is defined as the FWHM of a coincident timing spectrum of a
pair PMT's. The scintillator used are BGO, BaF:2 or CsF crystals.
(Refer to section 6 on page 5 and 6 for further details.)

® Pulse Height Resolution (P.H.R.)

The P.H.R. is measured with the combination of an Nal(Tl) scin-
tillator and a **’Cs source as a standard measurement. If other
scintillators or y-ray sources are used, note is attached.

(Refer to section 13.2 on page 10 and 11 for further details.)

® Stability

<Long Term Stability (Mean Gain Deviation)>

This is defined as follows under the operation for 16 hours at a
constant count rate of 1k cps:

n
> [P-Pi

Dg = i=1 . 120 (%)

where P is the mean pulse height averaged over n readings, Piis
the pulse height at the i-th reading, and n is the total number of
readings.

<Short Term Stability>

This is the gain shift on count rate charge. The tube is first oper-
ated at about 10k cps. The photo-peak count rate is then de-
creased to about 1k cps by increasing the distance between the
187Cs source and the tube coupled to the Nal(Tl) scintillator.
(Refer to section 9 on page 7 for further details.)

® Pulse Linearity

Typical values of pulse linearity are specified at two points (2%
and +5% deviation points from linear proportionality).
(Refer to section 7 on page 6 for further details.)
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Photomultiplier Tubes

o O (3) @ | Cathode Sensitivity Anode Sensitivity
Spectral Dynode (5) (6) (7] () (9) (10}
DiTaLr:wt:tZr T'\)I/ETE RZ%Z%OFnSri) O#It(li)r?e Socket Struﬂe Luminous géﬂg atQPEc;\k é’;?ﬁgdtg Gain Luminous Clafrrekm
No.of | Typ. | Index Tvp. Supply Typ. Typ.
Curve Code Stages (CS5-58) Voltage Typ. Max.
(uAIm) | Typ. (%) (vdc) (A/lm) (nA) (nA)
10mm (3/8 inch) to 38mm (1-1/2 inch) Dia. Types

Oh |R1635  |300t0 650/A-D| @ |E678-1IN* LINE/ 8| 95 | 95 | 23 | 1250 (& | 11x10° | 100 1 50
RA868  |300to 650/A-D| @ |E678-12A |LINE/ 10| 95 | 95 | 23 | 1250 20 | 5.3x10° | 500 5 50

GM | R647-01 300 to 650/A-D| @ | E678-13A° LINE/ 10| 105 | 10.0 | 25 | 1000 1 | 1.4x10° | 150 1 2
RA124  |300to 650/A-D| © |E678-13A* LINE/ 10| 95 | 95 | 23 | 1000 29 | 1.1x10° | 100 2 15
R4177-06/300 to 650/A-E| @ |E678-13E*|LINE/ 10| 30 | 45 | 12 | 1500 4 | 5.0x10° 15 05 10

G |R1166  |300 to 650/A-D| @ |E678-12L* LINE/ 10| 105 | 105 | 26 | 1000 17 | 10x10° | 100 1 5
R1281-06/300 to 650/A-E| @ |E678-12L* |LINE/ 10| 30 | 45 | 12 | 1500 17 | 8.3x10° 25 05 10
R1450  [300to 650/A-D| @ |E678-12L* LINE/ 10| 115 | 11.0 | 27 | 1500 23 | 1.7x10° | 200 3 50
R3478  [300to 650/A-D| @ |E678-12L* LINE/ 8| 115 | 11.0 | 27 | 1700 (0 | 1.7x10° | 200 10 300
R3991-04/300 to 650/A-E| @ |E678-12A* | CC/ 10| 30 | 45 | 12 | 1500 2/ | 3.3x10° 10 0.1 10
R4125 |300to 650/A-D| @ |E678-12L* |LINE/ 10| 115 | 11.0 | 27 | 1500 8 | 8.7x10° | 100 10 50
R5325 |300 to 650/A-F| @ |E678-12L* LINE/ 6| 125 | 11.0 | 27 | 1500 (1) | 8.0x10° 1 1 10
R5611-01/300 to 650/A-D| @ |E678-12A* | CC/ 10| 90 | 105 | 26 | 1000 2/ | 5.5x10° 50 3 20

Zom™ | R1288-06/300 to 650/A-E| @ |E678-14C*|CC/ 10| 30 | 45 | 12 | 1500 2/ | 33x10° 10 0.1 10
R1924A [300to 650/A-D| (@ |E678-14C*|CC/ 10| 90 | 105 | 26 | 1000 2/ | 2.0x10° | 180 3 20
R4998  |300 to 650/A-D| ® |E678-12A* |LINE/ 10| 70 | 9.0 | 22 2250 (9 5.7x10° 400 100 800
R5380  |300 to 650/A-F| @ |E678-14C*|LINE/ 6| 125 | 11.0 | 27 | 1000 (3 | 6.0x10° | 0.75 1 10
R5505 [300 to 650/A-D| ® |E678-17A* FM/ 15| 80 | 95 | 23 | 2000 53 | 5.0x10° 40 5 30
R7899-01(300 to 650/A-D| @ |E678-12A* |LINE/ 10| 95 | 110 | 27 | 200 §§> SO | s | 2 | B
G| R3998-02/300 10 650/A-D] ® |E678-14C*|B&L/ 9| 90 | 105 | 26 | 1000 2 | 13x10° | 120 2 10
R6427 (30010 650/A-D| @ |E678-14C*|LINE/ 10| 95 | 110 | 27 |_j200 §?> a0 | e | 2 20
R7057 (16010 650/C-D| @ |E678-14C*|LINE/ 10| 95 | 110 | 27 | 200 2| 2040 | 101 4 30,
R7525 (30010 650/A-D] ® |E678-14C*|LINE/ 8 95 | 11.0 | 27 | 4290 B | 50407 1 251 S | do
Jomm RSB0 30010 650/A-D| @ |E678-12A% |LINE/ 10| 95 | 110 | 27 | jeo9 ss| <Toulees | e | <s | <t
R580-17 300 to 650/A-F| @ | E678-12A% |LINE/ 10| 125 | 110 | 27 | 1250 20 | 12400 | 180 [ 4 | 20

R980  [300to 650/A-D| @ |E678-12A* CC/ 10| 100 | 11.5 | 28 | 1000 20 | 3.5x10° 35 3 5
R3886  |300to 650/A-D| @ |E678-12A* CC/ 10| 90 | 105 | 26 | 1000 20 | 5.0x10° 45 3 5
R5330 |185t0 650/B-D| @ |E678-12A*|LINE/ 6| 95 | 11.0 | 27 | 1250 (20 | 1.0x10* | 0.95 2 15
R5946  |300 to 650/A-D| @ |E678-19D*|FM/ 16| 80 | 9.5 | 23 2000 G4 1.0x10° 80 5 30

Note:The data in square bracket <> is measured with tapered voltage distribution ratio. The number in circle at "@ Anode to Cathode Supply Voltage" corresponds to the
voltage distribution ratio on page 40 and 41.
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(at 25°C)

Maximum Rating @ | Typical Time Response ® ® Stability @ | Pulse Linearity @

Anode to| Average | Rise | Transit | T.T.S. | Typical

Cathode | Anode | Time | Time | Typ. Pulse | Long | Short | 2% | 5% Type
Voltage | Current | Typ. | Typ. |(FwHM)| Height | Term | Term |Deviation [Deviation Notes No.

Resolution

(vdc) | (mA) | (ns) | (ns) (ns) (%) (%) (%) | (mA) | (mA)
1500 0.03| 0.8 9 0.5 |23/BGO*1| 0.8 2.0 3 7 | SILICA(R2496) and UV(R3878) types are available. | R1635
1500 0.03| 1.0 11 0.7 |23/BGO*1| 0.8 2.0 2 5 R4868
1250 0.1 25 24 1.6 7.8 0.8 2.0 3 7 | SILICA(R760) and UV(R960) types are available. R647-01
1250 0.03| 1.1 12 0.5 8.1 0.8 2.0 2 5 R4124
1800 | 0.02| 2.0 20 - 12.0 2.0 2.0 8 13 | Flying Lead type (R4177-04) is available. R4177-06
1250 | 01 | 25 | 27 2.8 7.6 08 | 20 4 7 | SILICA(R762) and UV(R750) types are available. R1166
1800 | 0.02| 2.9 26 - 10.0 1.0 2.0 25 40 |Flying Lead type (R1281-04) is available. R1281-06
1800 0.1 1.8 19 0.76 7.8 0.8 2.0 4 8 R1450
1800 0.1 1.3 14 0.36 7.8 0.8 2.0 4 8 | SILICA(R2076) and UV(R3479) types are available. | R3478
1800 0.02| 1.0 13 - 11.0 2.0 2.0 2 5 R3991-04
1800 0.1 2.5 16 0.85 7.8 1.0 2.0 100 170 R4125
1800 0.1 1.2 9.5 - 7.8 1.0 2.0 80 120 | UV with 5-stage type (R5364) is available. R5325
1250 0.1 1.5 17 0.8 8.0 1.0 2.0 1 2 R5611-01
1800 0.02| 15 14 - 9.0 1.0 2.0 3 6 R1288-06
1250 0.1 1.5 17 0.9 7.8 0.5 2.0 30 50 |Flying Lead type (R1924A-01) is available. R1924A
2500 0.1 0.7 10 0.16 7.5 1.0 25 40 70 | SILICA type (R5320) is available. R4998
1800 0.1 1.6 12 - 7.5 1.0 2.0 80 120 R5380
2300 0.01| 15 5.6 0.35 9.5 2.0 2.0 180 250 | SILICA (R7494) and UV type (R5506) is available. R5505
1800 0.1 <%:g> <%> <8:$> 7.8 0.5 2.0 <13000> <15500> Glass Base type (R7899) is available. R7899-01
1500 | 0.1 | 34 | 23 3.0 75 1.0 | 1.0 8 10 | Flying Lead type (R3998-01) is available. R3998-02
2000 0.2 <i:;> <%g> <8:g> 7.8 0.5 2.0 <11000> <f500> UV type (R7056) is available. R6427
2000 | 0.2 <%:;> <ig> <8:g> 7.8 05 | 20 <11000> <13500> R7057
1750 | 0.2 <ij§> das| - 7.8 05 | 2.0 <11000> <135Oo> R7525
1750 | 0.1 <%:;> <28> <2:g> 7.7 05 | 05 <f500> <26000> R580
1750 | 01 <%:;> <4218> <§:8> .7 05 | 05 <14500> <26000> R580-17
1250 0.1 2.8 40 4.8 7.6 0.7 2.0 1 3 R980
1250 0.1 2.5 32 2.2 7.6 0.7 2.0 1 3 R3886
1600 0.1 2.5 25 - 7.7 1.0 2.0 80 120 R5330
2300 | 0.01] 19 | 72 | 035 | 95 | 20 | 20 | 350 | 500 [g- it pane L e A e ot | R5946

Note 1 : This data is measured with ?2Na source and BGO scintillator.
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o 6 (3] @ | Cathode Sensitivity Anode Sensitivity

RSpectral S\Iiyntide (5) (6) Q (5] (9) (10} Dark ®
Tube | Type €sponse | gytine TUCWUT® ) yminous| Blue | Q.E. | Anodeto : . arl
Diameter | No. FEGE) | Gy | SRR /f Typ. | S€NS. |atPeak| Cathode (_?am Lu_r: inous Current
No. o " | Index yp. yp.
Curve Code Stages (csssg) | TP Supply Typ- Max.
AIm) | TYP. | (%) Voltage (Aflm) (nA) (nA)

51mm (2 inch) to 508mm (20 inch) Dia. Types

SImM |R320-02 300 10 650/A-D| @ | E678-21A° |LINE/ 12| 90 | 105 | 26 | 300 [0 | G 1 200 1 BT 9.
R331-05 |300 to 650/A-D| @ |E678-21A*|LINE/ 12| 90 | 105 | 26 | 1500 @ 1.3x10° 120 18gpm | 25zpm
R1306  |300to 650/A-D| @ |E678-14V |BOX/ 8| 110 | 120 | 30 | 1000 5 | 2.7x10° | 30 2 20
R1828-01/300 to 650/A-D| @ | E678-21A°| LINE/ 12| 90 | 105 | 26 | 5200 i1 | 2940 | 180 | 30 | 4%
R1840 |300t0650/A-D @ |E678-14v |CM/ 10| 60| 80 | 20 | 120 4 | 170t 101 5 50
R2083  |300to 650/A-D| @ |E678-19F* |LINE/ 8 80 | 100 | 25 | 3000 i) | 25x10° | 200 100 800
R2154-02/300 to 650/A-D| @ |E678-14V |LINE/ 10| 90 | 10.5 | 26 | 1230 2 | 1O«OC - 90 4 B0 1 20
R4607-06|300 to 650/A-E| @ |E678-15B*|CC/ 10| 30 | 45 | 12 | 1500 @ | 3.3x10° | 10 3 50
R5496 (300 to 650/A-D| @ |E678-19E*|LINE/ 10| 80 | 100 | 25 | 2500 6 | 1.3x107 | 1000 | 100 800
R5024  |300 to 650/A-D @ - |FW/ 19| 70| 90 | 22 | 2000 % | 1.0x10' | 700 30 200
R6231  |300to 650/A-D| @ |E678-14V |B&L/ 8| 110 | 120 | 30 | 1000 7 | 2.7x10° | 30 2 20

60mm | R6232-01/300 to 650/A-D| @ - |B&L/ 8| 110 | 120 | 30 | 1000 7 | 2.7x10° | 30 2 20

%30 |R6504  |300 to 650/A-D] @ - |FW/ 19| 70| 90 | 22 | 2000 % | 1.0x10' | 700 50 300

"™ |R1307 |300t0 650/A-D @ |E678-14V |BOX/ 8| 110 | 120 | 30 | 1000 7 | 27x10° | 30 2 20
R2238  [30010650/AD| @ |E678-14v |CW/ 12| 60 | 80 | 20 | 1250 8 | SOAOTf 30 1 5| 39,
RA143  |300to 650/A-D] @ |E678-20A°|LINE/ 12| 80| 95 | 23 | 3299 .| S0dO | 400 | S0 | 500
R6001 30010 650/AD @ |E678-21A°| LINE/ 12| 90 | 105 | 26 | 3590 (o | _SOdO7 | 450 "1 10 - 60
R6233  |300t0 650/A-D| @ |E678-14V |B&L/ 8| 110 | 120 | 30 | 1000 7 | 2.7x10° | 30 2 20

e R877  |300t0 650/A-D| @ |E678-14V |BOX/ 10| 80 | 100 | 25 | 1250 (5 | 50x10° | 40 10 50
R1250 [300to 650/A-D @ |E678-20A°|LINE/ 14| 70 | 0.0 | 22 | 3000 1 1 AL | 200 | o | <o
R1512  |300to 650/A-D| @ |E678-14V |VB/ 10| 95 | 110 | 27 | 1500 (5 | 1.1x10° | 100 20 100
R1584 |185t0 650/B-D| @® |E678-20A*|LINE/ 14| 70| 9.0 | 22 | 2000 @ 1.4x107 1000 50 300
R6504 30010 650/A-D| @ |E678-20A%|BeL/ 10| 80 | 100 | 25 | 1300 ¥ | 30O [ 240 | 30 [ 500

2" |R5912 130010 650/A-D| @ |E678-20A%|B&L/ 10| 70 | 9.0 | 22 | 1500 & | 1.0x107 | 700 50 700
R5912-02|300 to 650/A-D| @ |E678-20A"|B&L/ 14| 70 | 90 | 22 | 1500 2 | 1.0x10° | 70000 | 1000 | 5000

20 R7081 300 t0 650/A-D| @ |E678-20A|B&L/ 10| 80 | 10.0 | 25 | 1500 50 | 10x10" | 800 50 700
R7081-20{300 to 650/A-D| @ |E678-20A*|B&L/ 14| 80 | 100 | 25 | 1500 2 | 10x10° | 80000 | 1000 | 5000

SO0y | R3600-02/300 to 650/A-D| @ |E678-20A°|VB/ 11| 60 | 80 | 20 | 2000 ¥ | 1.0x10" | 600 200 1000
R7250  |300to 650/A-D| @ |E678-20A"|B&L/ 10| 60 | 80 | 20 | 2000 51 | 1.0x107 | 600 200 | 1000

NOTE : The data in square bracket <> is measured with tapered voltage distribution ratio. The number in circle at "@ Anode to Cathode Supply Voltage" corresponds to the
voltage distribution ratio on page 40 and 41.
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(at 25°C)

Maximum Rating @ | Typical Time Response ® (4] Stability @ | Pulse Linearity @

Anode to| Average | Rise | Transit | T.T.S. | Typical

Cathode | Anode | Time | Time | Typ. Iﬁu‘lsﬁt Long | Short | 2% | +5% Notes Type
Voltage | Current | Typ. | Typ. |(FWHM) Resill?xtion Term | Term |Deviation [Deviation No.
(vdc) | (MA) | (ns) | (ns) | (ns) (%) %) | %) | (MA) | (mA)

2700 | 0.2 <§:§3> <2‘g> aI. | 73 10 | 10 <11050> <23000> SILICA (R2256) and UV (R5113) types are available.| R329-02
2500 | 02 | 26 | 48 | 11 - - | - 15 | 30 |SILICA type (R331) is available. R331-05
1500 | 01 | 70 | 60 | - |6.3(85*3| 05 | 05 | 1 5 | K-FREE type (R1306-15) is available. R1306
s000 | 02 | 13 | 28 o2, | 18 10 | 10 | 290 | 200 | siLicA (R2059) and UV (R4004) types are available. | R1828-01
1500 | 01 | 20135, | DL ss o5 | 10 | 80 | 200 R1840
3500 | 02 | 07 | 16 | 037 | 7.8 1.0 | 2.0 | 100 | 150 |SILICA type (R3377) is available. R2083
1750 | 01 | 34| 3138 | e 05 | 05 | 0 | SO |Glass Base type (R3149) is available. R2154-02
1800 | 002 | 25 | 29 | - 10.0 20 | 20 | 1 5 R4607-06
3000 | 0.2 1.5 24 0.27 7.8 1.0 2.0 100 150 R5496
2300 01 | 25 | 95 | 044 | 95 20 | 20 | 500 | 700 |SILICA (R6609) and UV (R6608) types are available. | R5924
1500 | 01 | 50 | 48 | 11.7 |6.3(85)*3| 05 | 05 | 1 5 R6231
1500 | 01 | 60 | 52 | 122 |6.3(85)*3| 05 | 05 | 1 5 R6232-01
2300 | 0.1 2.7 11 0.47 9.5 2.0 2.0 700 | 1000 | UV type (R6505) is available. R6504
1500 | 01 | 80 | 64 | — |63(85*3| 05 | 05 | 1 5 | K-FREE type (R1307-07) is available. R1307
3000 | 02 | T8> | 36> <> | 78 10 | 10 | J30 | 280 | UV type (Rag85) is available. R4143
2500 | 02 | 5 | a0 | % | 78 10 | 10 | 20 1 0 R6091
1500 | 01 | 60 | 52 | 122 |6.3(85)*3| 05 | 05 | 1 5 R6233
1500 | 0.1 | 10.0 | 90 8.0 05 | 05 | 10 | 20 |K-FREE type (R877-01)is available. R877
2000| 01 | 90 | 82 | - 75 05| 10 | 5 | 20 R1512
3000 | 02 | 25 | 54 | 12 - - | — | 100 | 150 R1584
2000 | 01 <§:g> <ig> <i:g> — — _ <13000> <15500> RE594
1800 | 0.1 | 38 | 55 | 24 - - | - 20 | 40 R5912
2000 | 01 | 40 | 68 | 2.8 - - 40 | 70 R5912-02
1800 | 01 | 43 | 63 | 2.9 - - 20 | 40 R7081
2000 | 01 | 45 | 78 | 3.3 - - | - 40 | 70 R7081-20
2500 | 0.1 | 100 | 95 | 55 - - | - 20 | 40 R3600-02
2500 | 01 | 70 | 110 | 35 - - - 60 | 80 R7250

NOTE 2 : This data is a value of coincidence background noise.
NOTE 3 : This data in parentheses is measured with 5°Co source.
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o 0 (3] O | Cathode Sensitivity Anode Sensitivity
Spectral Dynode (5) (6) (7) (5) (0] (10)
D}I;\Lrjnz;eer T’\)llg'e RF;SQZO?:;) O&tli:e Socket Struﬂe Luminous SBGILA: atQP-Ez;\k ,?:r;c:ggdtg Gain Luminous Clai;knt
No.of | Typ. | Index Typ. | Voltage Typ. Typ.
Curve Code Stages (CS5-58) Typ. Max.
(WALm) | Typ. | (%) (A/Lm) (nA) (nA)
Metal Package Photomultipliers and Assemblies
#%T R7400U (300 to 650/A-D| @® | E678-12M |[MC/ 8| 70 | 8.0 | 21 800 (@ 7.0x10° 50 0.2 2
YPe  1R7400U-06/160 to 650/C-D| @ | E678-12M [MC/ 8| 70 | 80 | 21 800 (@ 7.0x10° 50 0.2 2
ggumafpe R5900U (300 to 650/A-D| @ | E678-32B |[MC/ 10| 70 | 8.0 | 20 800 9 2.0x10° 140 2 20
Type [X59000" 130010 650/A-D @ | E678-32B MC/ 10| 70 | 80 | 20 | 800 19 | 2.0x10° | 140 05 -
SO0 |300t0 650/A-D| @ | E678-32B |MC/ 10| 70 | 80 | 20 | 800 (7 | 4.0x10° | 280 0.2 2
Asse | 6568|300 to 650/A-D| P50 - MC/ 12| 70 | 80 | 20 | 800 @ | 3.3x10° | 140 1 -
H7546  |300 to 650/A-D| P51 - MC/ 12| 70 | 80 | 20 | 800 @ | 3.0x10° 21 0.2 -
H7260  |300 to 650/A-D| P51 - MC/ 10, 70 | 80 | 20 | 800 (7 | 20x10° | 140 0.2 2
Fine Mesh Photomultipliers
2" |R5505  |300t0 650/A-D) B | E678-17A° FM/ 15| 80 | 95 | 23 | 2000 5 | 5.0x10° 40 5 30
Em | R5046 30010 650/A-D| @ |E678-19D°|FM/ 16| 80 | 95 | 23 | 2000 & | 1.0x10° 80 5 30
Gn" |R5924  |300 to 650/A-D| @ - |FW/ 19| 70| 90 | 22 | 2000 5 | 1.0x107 | 700 30 200
foam |R6504  |300 t0 650/A-D| @ - |FM/ 19| 70 | 90 | 22 | 2000 & | 1.0x10" | 700 50 300
Square, Rectangular Shape Photomultipliers
G/ |R2248  |300 o 650/A-D @ |E678-1IN*|LINE/ 8| 95 | 95 | 23 | 1250 ® | 1.1x10° | 100 1 50
0oy |R2102  |300 to 650/A-D| @ | E678-13A*|LINE/ 10| 100 | 9.5 | 23 | 1000 14 | 1.0x10° | 100 1 15
Zun" |R2497  |300t0 650/A-D| @ | E678-12A |LINE/ 10| 115 | 110 | 27 | 1500 @ | 2.6x10° | 300 10 100
150 | R2604-01/300 10 650/A-D| @ | E678-12A [B&L/ 9| 90 | 105 | 26 | 1000 2 |  2.2x10° 20 2 10
60mm | R6236-01(300 to 650/A-D| @ ~  |B&l/ 8 110 | 120 | 30 | 1000 7 |  2.7x10° 30 2 20
7" | R6237-01/300 to 650/A-D| @ ~  |B&l/ 8 110 | 120 | 30 | 1000 7 |  2.7x10° 30 2 20
(1ouah| R1548 300 to 650/A-D] @ |E678-17A%|LINE/ 10| 80 | 95 | 23 | 1250 @ | 25x10° | 200 20 250
Hexagonal Shape Photomultipliers
60mm | R1538-01(300 to 650/A-D| @ |E678-14V |BOX/ 8| 110 | 12.0 | 30 | 1000 (5) | 2.7x10° 30 2 20
60mm | R6234-01(300 to 650/A-D| @ - B&L/ 8| 110 | 12.0 | 30 | 1000 7 | 2.7x10° 30 2 20
" | R6235-01(185 to 650/8-D] @ - B&L/ 8| 110 | 12.0 | 30 | 1000 7 | 2.7x10° 30 2 20
21t Shape Photomultipliers
G | R7375-01300 to 650/A-D| @ |E678-12A |CC/ 10| 90 | 105 | 26 | 1000 2/ | 11x10° | 100 3 20
2" | R7373-01/300 to 650/A-D| @ |E678-12A |CC/ 10| 90 | 105 | 26 | 1000 27 | 11x10° | 100 3 20
é?f,‘g) R7354 |300to 650/A-D| @ |E678-14C*|B&L/ 9| 80 | 9.5 | 23 1000 @3 1.5x10° 120 2 10
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(at 25°C)

Maximum Rating @ | Typical Time Response @® @ Stability @ | Pulse Linearity @

Anode to| Average | Rise | Transit | T.T.S. | Typical +206 | +5%

Cathode | Anode | Time | Time | Typ. Pulse | Long | Short |peyiation Deviation Notes Type
Voltage | Current | Typ. | Typ. |(FWHM) R(rsillﬂ?iton Term | Term | 1yn | Typ. No.
(Vdc) | mA) | (ns) | (ns) | (ns) (%) (%) | (%) | (mA) | (MA)
1000 | 0.1 | 0.78 | 54 | 023 - - - 15 | 30 | UV type (R7400U-03) is available. R7400U
1000 | 0.1 0.78 5.4 0.23 - - - 15 30 R7400U-06
900 0.1 1.40 8.8 0.26 - - - 30 60 UV type (R5900U-03) is available. R5900U
900 0.1 1.20 8.8 0.32 - - - 2 4 | Each data is measured with 1 channel. ORgg,S&U
900 | 0.1 | 060 | 88 | 0.18 - - - 08| 1.2 T
900 0.014| 0.83 8.8 0.30 - - - 0.5 1 | Assembly with Divider Network H6568
900 0.018 | 1.50 8.8 0.30 - - - 0.3 | 0.6 | Assembly with Divider Network H7546
900 0.1 0.60 8.8 0.18 - - - 0.6 | 0.8 | Assembly with Divider Network H7260
2300 | 0.01 1.5 5.6 0.35 9.5 2.0 2.0 180 250 | SILICA (R7494) and UV type (R5506) is available. R5505
2300 | 001 | 19 | 72 | 035 | 95 | 20 | 20 | 350 | 500 |FeriCA LRI and WY (RO ) pes are e o | R5o46
2300 | 0.1 2.5 9.5 0.44 9.5 2.0 2.0 500 700 | SILICA (R6609) and UV (R6608) types are available. | R5924
2300 | 0.1 2.7 11 0.47 9.5 2.0 2.0 700 1000 | UV type (R6505) is available. R6504
1500 | 0.03 0.9 9.0 0.6 23/BGO*1 0.8 2.0 3 7 R2248
1250 | 0.1 2.5 24 2.2 8.1 0.8 2.0 3 7 R2102
1800 | 0.1 2.4 22 0.7 19/BGO*1 | 0.5 2.0 15 20 R2497
1500 | 0.1 5.0 40 - 8.0 0.8 2.0 8 10 R2604-01
1500 | 0.1 6.0 52 122 |6.3(8.5)*3| 05 0.5 1 5 R6236-01
1500 | 0.1 6.0 52 122 |6.3(8.5)*3| 05 0.5 1 5 R6237-01
1750 | 0.1 1.8 20 1.0 20/BGO*1 | 0.7 2.0 10 15 | Flying Lead type (R1548-02) is available. R1548
1500 | 0.1 8.0 60 - 6.3(8.5*3| 0.5 0.5 1 5 R1538-01
1500 | 0.1 6.0 52 12.2 | 6.3(8.5)*3| 0.5 0.5 1 5 R6234-01
1500 | 0.1 6.0 52 12.2 6.3(8.5*3| 0.5 0.5 1 5 R6235-01
1250 | 0.1 15 17 0.8 8 1.0 2.0 1 2 R7375-01
1250 | 0.1 2 19 11 7.8 0.5 2.0 1 3 R7373-01
1500 | 0.1 11 33 4.5 8 1.0 2.0 8 10 R7354

NOTE 1 : This data is measured with 22Na source and BGO scintillator.

NOTE 3 : This data in parentheses is measured with *’Co source.
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Dimensional Outlines and Basing Diagrams

For Photomultiplier Tubes
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o o
~ @ S @ 3 x
o Ic f ovi 8 ic t v g %
© SHORT PIN SHORT PIN 5]
IC: Internal Connection (Do not use)
12 PIN BASE
JEDEC
No. B12-43
WMW .
| A —F —
M R s0se0s 2 I
% R7056 | 7255 * <
S R7057 | 285+ 0.8 L4PINBASE &
14PINBASE & 9285 9373205
TPMHAO430EA TPMHAO450EB TPMHAO121EA
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® R580-17

@ R980

@ R3886

43921 93841
+ FACEPLATE 534 MIN 4380207
FACEPLATE SSANIN. [ - FACEPLATE n
$34 MIN. (® TEMPORARY BASE REMOVED
______ — A ——
- = PHOTO- —
protocathooe | CATHODE CATODE
| .
! 5
o
‘ 3
HA COATING o % ~ N
E— | 3 g %
£ 8 =
- 1 (®BOTTOM VIEW
H - P DY10
12 PIN BASE t
JEDEC ]
No. B12-43 g
al Z
5|
12 PIN BASE Q|
4 4 JEDEC
UUMMUU No. B12-43
$37.3+05 .
$37.3+05 ? ‘
12PIN BASE
JEDEC No.B12-43 | 87.3£05 |
TPMHAOL16EA TPMHAO228EA TPMHAOL04EA
vs0s1 953.0+15
» FACEPLATE
FACEPLATE #\"27‘&.‘ = | L #46 MIN.
PHOTOCATHODE /--“--- PHOTO-
CATHODE
HA COATING ~ —
g
~
! SHORT PIN HA COATING H
B SHORT PIN
% *CONNECT SH TO DY5
19 PIN BASE =
2
LIGHT
TIGHT SHIELD
T
>
<
21 PIN BASE H
3
TPMHA0243EC TPMHA0123ED
$53.0+ 15 $51.0+0.5
FACEPLATE 946 MIN. FACEPLATE __$46 MIN. DY7 DY8
>r‘.“
o f(\?‘\ PHOTO- 7
| CATHODE
)
PHOTO- S
CATHODE
ol o
o~ + é
o < =
B [
HA COATING SHORT PIN 14 PIN BASE [
- *CONNECT SH TO DY5 JEDEC
No. B14-38
T TITI [ $56.5 £ 0.5
% 5+0.
<
=
21 PIN BASE o
3
TPMHAQ072EB TPMHAO00B9EC
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(Unit : mm)

@ R1828-01

@ R1840

#53.0£15 $51.040.5 TEMPORARY BASE
FACEPLATE $46 MIN. W ® REMOVED
FACEPLATE
Y : PHOTO-
PHOTO- CATHODE
CATHODE % o
g8
SEMIFLEXIBLE o
LEADS L J
| S U -
HA COATING % % - 2
S = ® BOTTOM VIEW
S| g 2
- © P DY9
o AT
956.5 + 0.5
20 PIN BASE 14PIN BASE
JEDEC V JEDEC No.B14-38
No. B20-102 MU L‘ LL}J P UUJ
$52.5 MAX.
TPMHAO064EC TPMHAQ095EA
$53.0£15 NC NCNC 0510505
) .0x0.
FACEPLATE $46 MIN.
‘ FACEPLATE | ¢46 MIN.
— ‘ DY7 DY8
PHOTO- / PHOTO- /—:‘ B
CATHODE CATHODE
~
+
< SHORT PIN
HA COATING - &
3 % DY1 K
Q<
= =
~
14 PIN BASE i
] JEDEC
19 PIN BASE A L No. B14-38
SMA =
CONNECTOR @ m H mu H m
956.5+ 0.5
TPMHA0185EC TPMHA0296EB
952+1 oae1
+
PABMN. ., #46 MIN
FACEPLATE FACEPLATE e c Ic1c
—|— j— | | DY10
T N e n
PHOTO-
PHOTOCATHODE CATHODE :
: ‘
o
8
i o~
‘ H AcC t K
]
T — | ! & SHORT PIN
g HA A
15 PIN BASE a SHORT PIN COATING
i
4
s
19 PIN BASE -
g
TPMHAO003EC TPMHAO168EC

27



(Unit : mm)

#52+1 $51.0£05
DY18
FACEPLATE M‘ oY1 4 FACEPLATE | 946 MIN.
| *
»
PHOTO- ‘ PHOTO- 7
CATHODE ! ~ CATHODE
g 3
n
HA COATING o
| + <
w 14 PIN BASE g =
y DYS JEDEC ©
% DY3py1 K NO. B14-38 =
0.7 E Bottom View
—
SEMIFLEXIBLE MHMM Hm
LEADS 0.7/
#56.5+ 0.5
#31
TPMHAO333EB TPMHAO388EA
#5905 +0.5 6641
$51 MIN.
FACEPLATE #\:»55 MIN. FACEPLATE \L—,‘
|
‘
PHOTO- ___‘____
CATHODE / . ~
+
HA COATING ‘ 2
)
PHOTOCATHODE o L ‘
o
x| & L‘J ; DY5pyapyy K
< 2
s
=
« SEMIFLEXIBLE :
bl LEADS $0.7 / 9 Bottom View
SEMIFLEXIBLE uj
LEADS Z 438
s
(=}
<
TPMHAO300EA TPMHAO336EA
$76.0+ 0.8
$76.0+ 0.8 I TEMPORARY BASE
DY7 DY8 $70 MIN. ®
FACEPLATE $70 MIN. FACEPLATE REMOVED
\ T onoro. |
PHOTO- —— T ————— P
DY12
{ CATHODE
—7-—F-—- CATHoDE @ @ @y
| 4
o
PHOTO- \ 2|
™| 0
CATHODE ‘ Rl
i SEMIFLEXIBLE LJ
6515+ 15 Q% DY1 K LEADS
‘ N [
14 PIN BASE < 3 =
JEDEC | - <
No. B14-38 | H
e
‘ ® BOTTOM VIEW
| T
/

IR

$56.5+05

28

$56.5 + 0.5

TPMHAOO78EA

14PIN BASE
JEDEC No. B14-38

TPMHAO076EB



(Unit : mm)

@ R4143 @ R6091

9770215 27621
T FACEPLATE
FACEPLATE 965 MIN. ‘ 665 MIN.
R ——
PHOTO- PHOTO-
CATHODE CATHODE
~
+H
o & SHORT PIN
::J é *CONNECT SH TO DY5
gl =
o
&
HA
COATING
Bz 103 ¥
%
<
— 21 PIN BASE z
bt
$53.5 MAX.
20 PIN BASE
JEDEC No. B20-102
TPMHAO0112EB TPMHAO0285EA
@ R6233 @ R877,R1512
$76.0+0.8 91330415
FACEPLATE $70 MIN %‘
y — DY7 DY8
PHOTO-
CATHODE ol % EACEPLATE b
$515+15 H o 3
14 PIN BASE gl = CATioDE ek
JEDEC = Q $53.5 MAX. 3|
No. B14-38 -
14 PIN BASE
JEDEC
MH’H H‘Hm No. B14-38 '
‘ 956.5+ 0.5 i
$56.5 + 0.5

TPMHAO389EA TPMHAQ074EA

@® R1250 ® R1584

913342 913342

9120 MIN. ¢ 120MIN.
FACEPLATE

FACEPLATE

PHOTO-
CATHODEA PHOTOCATHODE
HA COATING /
o
H -
2l 9 2
& o al @
8 I
g
HA COATING
20 PIN BASE
JEDEC
No. B20-102 20 PIN BASE
JEDEC No. B20-102
¢ 52.5MAX.
TPMHAO0018EB TPMHAO0187EB
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(Unit : mm)

@ R6594

@® R5912,R5912-02

9128+2

9110 MIN.

PHOTOCATHODE

9202+ 5
$190 MIN.

INPUT WINDOW

DY3 s s
< FOcus3 FOCUS2 )
é DYL K % FOCUS3 by « Focus2
5
3 (Bottom View) g % (Bottom View)
o = R5912
N k=
N
p NC DY14
20PIN BASE ‘
JEDEC No. B20-102
e mml w PUM 20-PIN BASE
JEDEC No. B20-102 | t
52.5 MAX. $52.5 MAX. (Bottom View)
R5912-02
TPMHAO373EB TPMHA0261EC
@ R7081,R7081-20 @ R3600-02
) 508 + 10
) $252.5¢ 5.0 ) 6460
) #220 MIN
N DY10 IC DY8
o FOCUS1 !
S 8
: H|
3 o %
& g 8 %
8 DY14 e
e ® Ne DY12
8
J
0 PIN BASE
EDEC No. B20-102 P
w
3
R7081-20
TPMHAO399EA TPMHAO0092EB
20PIN BASE
JEDEC No.B20-102
’ 508 + 10
SN
N
N
S
\
\
FOCUS1 K
ol
R
s
ER

20PIN BASE
JEDEC No.B20-102
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(Unit : mm)

@® R7400U,R7400U-03

@ R7400U-06

INSULATION COVER (l

115+04 4003
0502 ‘ ‘ 5+1
H ‘ o GUIDE MARK SHORT PIN
P bl
s 3
<
3|23 —=
589 _
R
ER —
S Zer

5.1
10.2

Bottom View

SHORT PIN
(cy

DY8 )
IC: Internal Connection

INSULATION COVER

12.8+05 4.0£03
5+1
9 GUIDE MARK SHORT PIN
3 12-90.45

s z<F kS

3 =

989

@ Z9

5 €3

g =3

PHOTOCATHODE 5.1
$8 MIN.

Side View Bottom View

DYS

SHORTPIN DY3
IC)

SHORT PIN
(cy

DYs
IC: Internal Connection

1.0 PITCH K : Photocathode

Dy : Dynode (Dy1-Dy10)
P’ : Anode (P1-P16)
NC : No Connection

Top View

TPMHA0298ED

DY6 DY6
(Do not use) (o not use)
TPMHAO411EB TPMHAQ410EB
@ R5900U,R5900U-03 @ R5900U-00-M4
24 MAX. . 4 MAX.
15 2.54 PITCH
[030.0£0.5
wof wf 2 " [125.7+0.5
ol o £ 1 ' R 2.54 PITCH
| B I | i [H8MIN.
el & e - S 1 ‘
S| Wl « ! .
™ N o I i i !
O o O— \ 4. pApaane
N " i
< Py
INSULATION PHOTOCATHODE 30-90.45 s ] u
COVER 4 MAX.
0.20 PHOTOCATHODE  29-40.45,
i i i INSULATION
Side View Bottom View COVER
Top View Side View Bottom View
K : Photocathode
Dy :Dynode
c © P :Anode
ic ic CUT : Short Pin
P IC CUT: Short Pin IC  :Internal Connection
ic IC IC: Internal Connection (Don't Use)
ic i (Don't Use)
Basing Di
e Li\ i asing Diagram
JTTTTT
IS,
EELELE
3 53
TPMHAQ347EC TPMHAQ297EF
Basing Diagram
24MAX. | | 4 MAX K DyﬁPlSPilP‘Q 1;7 P5 Dy7
1 MAX| 2.54 PITCH Dy9
EFFECTIVE ) 990 Q)
AREA - - /o P3
— N1 @ g o
f P1
i |3 K %/
| LR =
B st | [~ NC
L . W oy
30-90.45, Dyl
PHOTOCATHODE
Dy8 P12 P10 P8 P6 P4 Dy5 K
INSULATION
<9 COVER
Basing Diagram
Side View Bottom View
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(Unit : mm)

@ R2248

@ R2102

@ R2497

0 [
o 1 =
+ 1 1 & 9
0 3|
= i L PR
T s
: ‘ 926.0+0.5
S =
9.8+04 g c %“(MW
© ; ® TEMPORARY BASE REMOVED
= 13505
MIN. FACEPLATE
FACEPLATE S+ 10 MIN. PHOTOCATHODE
Tt [~
PHOTOCATHODE [ . PHOTOCATHOD &
! 2 E
|| = 8
! o ~
‘ € i SHORT PIN
i h (® BOTTOM VIEW
‘ P DY10
mmm SEMI-FLEXIBLE
LEADS
%
<§( A
11 PIN BASE — ®-mnn - -
]
S Mmj 12 PIN BASE g
JEDEC
Ic W K g No.B12-43 a Z|
13PINBASE = 5|
SHORT PIN = E
TPMHAQO9BEA TPMHAQO96EA TPMHAQ105EB
$37.4+0.7
: 1
s (=]
HIE ! 3
) 1 - 10|
L I 3
{
S;:;IL & TEMPORARY BASE T
FACEPLATE : | REMOVED
FACEPLATE
PHOTOCATHODE e
|
0
=
‘ H
1 o
$38x1 ©
‘ % PHOTOCATHODE/ =
s N
- I E 951.5+15 g ®
® | B %
SEMIFLEXIBLE =
DY9
LEADS ‘ P ! jud
12 PIN BASE . UJJ z
JEDEC z E
No. B12-43 = SEMIFLEXIBLE E
S LEADS
¢37.3+05
TPMHAOO94EE TPMHAO304EA
|
[ 1
I ‘ I
| ‘ | o 1
| 1 g S
T ~12¢s HE:
I i il S e 1
| |
| Jr |
[ S S
T
FACEPLATE ‘
76015 ————=0 —
RS
70 MIN. PHOTOCATHODE
FACEPLATE
p2 DY10pyg
~
W
3 R
PHOTOCATHODE, 4
°
L=
x| &
<
= c t ok
@
2 ﬂ.m—}— SHORT PIN
g |
s P
SEMIFLEXIBLE El 17 PIN BASE g
LEADS t =
a
TPMHAO305EA TPMHAOO62EA
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(Unit : mm)

@ R1538-01

@ R6234-01

+

7\{
60 MIN.
67.5+0.6

_ TEMPORARY BASE
@ REMOVED

pye PY7 pvsg
()

59.5+0.5

67.5+0.6

FACEPLATE
________ . FACEPLATE
® BOTTOM VIEW
PHOTOCATHODE DY7 DY8
/ :
n
3
PHOTOCATHODE, g'
9515415 | % &
SEMIFLEXIBLE ‘ H
LEADS .
=
- . SEMIFLEXIBLE s
® g LEADS Bl
! w0
2 3
14 PIN BASE ‘
JEDEC No.B14-38, m H U H U m
JEDEC No.B14-38/ ¢
// TPMHAO085EB TPMHAO302EA
Y $56.5+0.5
TEMPORARY BASE
REMOVED
ROt1 18607
ES FACEPLATE
e
A
Y
-
PHOTOCATHODE, x| &
— %l e
76.0%15 HI
FACEPLATE 70 MIN. ESLA EIJ—;LEXIBLE b
4
' =
w0 2
PHOTOCATHODE, o
S
N
x| &)
g N
=
el
E4
=
SEMIFLEXIBLE ?
LEADS, r
TPMHAO303EA TPMHAO459EA
TEMPORARY BASE
$25.4+0.5 REMOVED 628.540.5
R13+1 FACEPLATE 5 25 MIN
b | ]
5 \ ‘ z
n BS ! =
PHOTOCATHODE o p ' S
o [ I D J
X ¢ 5
o
§ 3 NC oK
SEMI-FLEXIBLE SHORT PIN
LEADS LJ \
|
z
£ ANTII
3
14 PIN BASI B
IR ;
®
JE— 3
TPMHAO460EA TPMHAO416EA
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Typical Gain Characteristics

e 10mm (3/8") Dia. and Metal Package Types e 13mm (1/2") Dia. Types
108 TPMHBO095EC 108 TPMHBOO096EC
R4868
10’ ,/ 10’
/
/7
R5900U / -
10° /|, / 1/ Y 10° R647-01 )
)’ V4 Il’ / /| /- /1
/ /I 5 \I/ 7/
/)L | R2102 /
% 10° / / / /'\ L <zf 10° /
& L7, R1635/R2248=H ) 74 >
/, II VA /- —H I,I; /-
& 74
/' 7 /(‘r R4177-06
10 (=AAA 10" BZA < Ra124 =
V4 V4 V4
,I /
/
10° / R7400U 10° /
Ill’
102 102 /
300 500 700 1000 1500 2000 500 700 1000 1500 2000 25003000
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
e 19mm (3/4") Dia. Types e 19mm (3/4") Dia. Types
103 TPMHBO097EC 108 TPMHBO098EC
10’ 107
R1166 4
/ 7
6 y/ [/ 3 /
10 /. = 10 R1450 7
- 7 / 7
[ - VAV A /AN 4
B} R5611-01 -1 /) / P
Z
I 10° / 7 Z 0 /| R3478
) 77 77 O 5. =
/ V4 — |
/| / R4125 /,’/' R5325
mAVAN7. 94N ot L B
S — /S~ R1281-06 7 -
/ 7/ | 7 Pl
YA ‘ 4 o
7 /| /| “Ra99L-04
10° LA 10° _~
IIIII III - =
,/I // i
10 / 10°
500 700 1000 1500 2000 25003000 500 700 1000 1500 2000 25003000
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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e 25mm (1") Dia. Types e 28mm (1-1/8") Dia. Types

OB TPMHBO099EC OB TPMHBO100ED
— 1
R7899-01
R1548 S R4998 T R3998-02
10’ I A, 10' /=7
R2497 T A aF / &> )
ARy 4 L/ y 4
10° / 9 Ay 10° re427 /| /|,
R1924AT——FA—H# 2 SVeray.
- / ‘I 4 /I ,I / ™
4 pd y.ARVAW.ay.4
pa / A > Sdve R7525
2 10 / § ) R5505 Z /
© 2 ;/ = 1’; E— o I/I LA
/ / / / 7
// /// /; _ / 4
10° p/4 )y 284> R5380 10° y 4
A F7— K~ ; S A R7057
/A 4 | 7
v/ vy R1288-06 7
/7 74
3 74
10 =7 10°
Z
74 y4
4 l'
10° A 10°
500 700 1000 1500 2000 25003000 500 700 1000 1500 2000 2500 3000
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
e 38mm (1-1/2") Dia. Types e 38mm (1-1/2") Dia. Types
08 TPMHBO101EB 108 TPMHBO0102ED
7 10’
10 R2604-01
7 R3886 é/ /
Y/
10° // 10° y /| /
I; 7 7
| /
// 1 7/
- R580-17 / o z . /| \Rogo |/
< 10 7 < 10 7/ £
(O] ;’I’ o I/ y 4
/ &
// R5946
10* ’/ P 10* —
7 77 /7
/// N /7/ //
R5330
o A e /
7 ~ II
,/
//
102 102 /
500 700 1000 1500 2000 2500 3000 500 700 1000 1500 2000 2500 3000
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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e 51mm (2") Dia. Types e 51mm (2") Dia. Types

g TPMHBO104EC

STPMHBOlOBED
10 10 S===
y EE=s
/7 R5924 /
R331-05 /
7 Y / 7
10 5 10 R2154-02
R329-02 /
HH /
/’ [[TITT] /;, //
s R5496 6 L/
10 R1306 287 10 VAW
7 7, /4 7 7
/ R6231 Am /
V //l '/ — %/ v
z // Y /’\ z // /) R2083
< 10° == R4607-06 < 10° 2
O II II / ‘II / o II II ; ’I 7
/ 1/ / L / 1/
AR/ & VAVAw &/ 4
10 L/ /,‘{/ 10 L AL S ,/ ‘| Ris40
=z 777 =/ A
/) &y
/
4 4
10° 4r / 10° 7 4 /| R1828-01
;l’ V4 I/ I, I” /
VAW 4 V4
/ / /
/ / //
10° 107 /4
500 700 1000 1500 2000 250030003500 500 700 1000 1500 2000 250030003500
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
e 60mm and 64mm (2.5") Dia. Types e 76mm (3") Dia. Types
108 TPMHBO105EC 103 TPMHBO106EF
R6504 y
10’ 3 10 R6233 /
R1538-01 R6235-01
§ g R6237-01
™ /
10° p ARy, 10° =
V4 I’ Z
V4
zZ // z // //
< 10 S < 10 = /
V] > ll V] = 7/
/ /
// 4 /
10° LA 10t LA /
I/ II
A Ra143 T
7/ T~R4885
10° z 10° //
II
/I II
4
10? / 102
500 700 1000 1500 2000 25003000 500 700 1000 1500 2000 25003000

SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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76mm (3") Dia. Types

GAIN

g TPMHBO107ED

10
/V
R6091 | |/
10’ : £
|
R1307
7,
7/
/2.
V4
VAW, 4
/
10° ,,’/,
,II' /l R2238
77 1/
// pd
w0 AL
Il, ,Il
/ J
VA4
10°
10?
500 700 1000 1500 2000 2500 3000

SUPPLY VOLTAGE (V)

127mm (5") Dia. Types

204mm (8"), 254mm (10") and 508mm (20") Dia. Types

GAIN

9TPMHB()109EB
108
/!
/
10’ J
R5912 7 /
R7081
4
108 Vi |/
I/ 2
R3600-02
R7250
10° -
7 Il
V4
/ /
Vi /
oL/
II Il’
V4 V4
/ 7/
/
10°
500 700 1000 1500 2000 25003000

SUPPLY VOLTAGE (V)

GAIN

9 TPMHBO108EC
R1250
R1584 1A
/
10° /
/
i V. l,
, R6594 R1512 |f/
10 ‘ r—.
| A
R8771
z 4
< 10° >
o 7/ I'I
'4 / /
V/,;/ 4
10° 7/
’1 ~7 1"
/ /
,//
1o S/
7 = .
/4 /
7/
10° /
500 700 1000 1500 2000 2500 3000
SUPPLY VOLTAGE (V)
1010 TPMHBO657EA
10°
R5912-02
R7081-20 /
108 W/
V4
/
10’ /
//
10° /
/’
/
10° =
ll
II
10*
500 700 1000 1500 2000 25003000

SUPPLY VOLTAGE (V)
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Position Sensitive Photomultiplier Tubes

(1] (2] Anode Configuration (3 (4] Cathode Sensitivity
Spectral SDynode (5) (6 (7]
Tube Type Response Outline Effective |Number of Plates . tructure || \iminous | BlueSens. | QE at
Diameter No. Range(nm) No. Area or Wires Gl DR S m Index | peak
: CS 5-58
/Curve Code o) Stages | TP ( ) Tg/p.
(mm) (MA/Lm) | Typ. (%)
Position Sensitive Photomultiplier Tubes with Metal Channel Dynodes
8333;% R5900U-00-C8 | 300 to 650/A-D| @ 22x22 | 4(X)+4(Y) Plates 6.0 E678-32B MC/11 | 70 8.0 20
Type | R5900U-00-C12| 300 to 650/A-D| @ 22x22 6(X)+6(Y)Plates 40 E678-32B | MC/11 | 70 8.0 20
Position Sensitive Photomultiplier Tubes
3" R2486-02 300 to 650/A-D (3] ®0 16(X)+16(Y) Wires 3.75 - CM/12 80 9.0 23
5" | R3292-02 | 300t0 650/A-D| @ 9100 28(X)+28(Y)Wires| 4.0 - cMm/i12 | 80 9.0 | 23
@ R5900U-C8
030+0.5
0257405
24MAX AMAX.
022 15| 2.54 PITCH
EFFECTIVE G IC DylDy3Dy5 Dy7 DYaDyll
AREA m——m = I ‘ ‘ \ ]/
‘ 1 SRS apraY PX1
| H = . : bs K : Photocathode
7}7777 1 }j £¢ - : I Dy2 @@0@ 9 Ic Dy : Dynode (Dy1-Dy11)
: ¢ *#Lﬂ ¢ P :Anode (PX1-PX4)
N S [N S ¢ Dy4 \}? :%/ PX2 (PY1-PY4)
IC : Internal Connection
329045 o6 — & -4 (Do not use)
— —
55, 405 PHOTOCATHODE Dy8 2 PX3
18 275, , INSULATION Dy10 e DB 1c
%\‘ ‘ g ‘ ‘ COVER IC / ‘ \ PX4
PX2 "¢ Side View Bottom Vie
y @ . C pvaicpyaic Pr2icic ©
PX3 - 1 -
PX4 ?
E PY1/ PY2| |PY3\ PY4 Basing Diagram
PX-ANODE PY-ANODE
Top View
TPMHAO356EA
® R5900U-C12
03005 22.0£0.5_ _AMAX.
022 IMAX. 2.54 PITCH
EFFECTIVE G IC by Dy3 Dy5 Dy7 Dy9 Dy11
AREA ‘ 7777777777 : H ©
gy ey ) F: PR ey K PX1
¢ i | : e A 4
! | O o 1 |3 %@ (7)(8) 9 K : Photocathode
| ! s ST Dy2 PX2 Dy: Dynode (Dy1-Dy11)
L N T Dy \ / prg  ©iATode (PAPXO
IC : Internal Connection
INSULATIO\ *J-M 25-$0.45 Dy6 — @ —— PYL ~ (Donotuse)
COVER PHOTOCATHODE Dye / CORNER i::\ pxa © Crid
Side View Bottom View Dy10
35 35 évP @\7 P
05 25 25 Ic PG
PX1 Fl—s-‘ 8 2280 )/ /4 2.63 .
PX2 "\ ~N} 05 [ PY6 PY5 PY4 |c PY3 pv2 c €
% ‘% © Bottom View
PX4 -~ 3.5 = Basing Diagram
PX5 7 25
PX6_~ © pYL/ “\PY6
a PY2 @Q PY5
PX-ANODE ~ PY-ANODE
Top View

38
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Anode Sensitivity Anode Sensitivity @® Maximum Rating| @® Time Response
{[0) ; .
Anode t? Gai > . Dark Anode Axerzge Rise |Transit| T.T.S.
Cathode it Luminous Current to nodo | Time | Time | Typ. Note
Supply Typ. Typ. Cathode | Current | Typ | Typ. |(FWHM)
Voltage Typ. Max. Voltage
(vdc) (A/Lm) (nA) (nA) (Vdc) (mA) (ns) | (ns) | (ns)
800(36) 7.0x10° 50 - 900 0.1 1.40 9.5 0.70 | Flangeless type(R7600-00-C8)is available.
800(36) 7.0x10° 50 - 900 0.1 1.40 9.5 0.70 | Flangeless type(R7600-00-C12)is available.
5 — — No suffix number PMT alone
1250(38) 1.0x10 20 1300 0.1 55 17 01 PMITVoltage Divider
1250(38) 1.0x10° 40 - 1300 0.1 60 | 20 — | o s Preariter
© R2486-02
$76+1
#50 MIN. cuosvesesS3SS38S c3
“—-‘ RRRRRRRZZRRRRIRS EACH RESISTOR : 1kQ
'd o \
PHOTO- | v v vz 2R k
W DY | W
CATHODE N vie Ea VL N P
J,' o N DYs B—=4 =2RC2
0| m Y L 2R=
+ v DYe | 1R : 180kQ 1/2W
I M DY? B2 =R 2R : 360kQ 1/2W
§ /19 {; DYe | = C1:0.002 pF/2kV
o ve DYs Bt = 2R ngo.m HF/500V
m m D“Q m m m 8 VA DY4 | = 3:0.01 pF/500V
-~ 7 M —ve DYs B—op3 = 2R
b} A DYz | T f
DY1 = 2R C1
SIGNAL OUTPUT A —Xs Focus 1R = T 10kQ RG1741U v
: 0.8D COAXIAL CABLES W 0 —xa " H H
-HV
: RG-174/U
TPMHAO0160ED TPMHAQ086EC
O R3292-02
$132+3
i 9100 MIN )
oHOTO gz SRERK s
- =%
CATHODE / EZ i ﬁrFYD DY12 Hi%%k
DY11t F Wk
N Vo Dvio wrE] Lo«
+ | ° H?» c2
e I : DYs | 2R
g # ] DY7 B—s=2
3 N s o B D¥e 2874 oo . e
- 4 N
v gif R 2 C1: 0.002pF/2kV
R C2:0.01pF/500V
HA COATING \z I ﬁFYC giz Rz & 0.015F/500v
2R
—1 » AT T fC1 RG174/U
— I -
10kQ 77 # N
sl >—Xa
SIGNAL OUTPUT o 7 T
: 0.8D COAXIAL CABLES N
-HV
: RG-174/U

TPMHA0162EE

TPMHAQ088EC
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Voltage Distribution Ratios

Interstage voltages for the dynodes of a PMT are supplied by a
voltage divider network consisting of series resistors, as shown
on the right page. The cathode ground scheme (1) is usually
used in scintillation counting because it reduces noise resulting
from glass scintillation. In fast-pulse light applications, use of the
anode ground scheme (2) is suggested. Either scheme requires
decoupling (charge-storage) capacitors connected to the last
few stages of dynodes in order to maintain the dynode voltage at

Voltage Distribution Ratio

a constant value during pulse duration. Refer to section 11 and
12 on page 8 and 9 for further details.

To free the user from the necessity of designing voltage divider
and performing troublesome parts selection, Hamamatsu pro-
vides a variety of socket assemblies which enable sufficient per-
formance to be derived from PMT's by making simple connec-
tions only.

[;é ?rlitbi%(?n Nur:;fber Voltage Distribution Ratios
No. |Stages| K Dyl Dy2 Dy3 Dy4 Dy5 Dy6 P
@ 2 1 1 1 1.5 2 3
@ 6 2 1 1 1 2 4 2
3 3 1 1 1 2 3 2
No. |Stages| K G1 Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 P
@) 1 — 1 1 1 1 1 1 1 0.5
® 1 1 1 1 1 1 1 1 1 1
® 2 — 2 1 1 1 1 1 1 1
@ 8 2 2 1 1 1 1 1 1 1 1
(® 4 — 1 15 1 1 1 1 1 1
© 4 — 1 15 1 12 12 2 3.3 3
10 7 — 1 15 1 1 1 1 1 1
No. | Stages| K Gl Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Acc Dy7 Dy8 P
a 8 1.3 48 12 18 1 1 1 1 0.5 3 25 Acc : Grid (Accelerating Electrode)
No. | Stages| K Gl Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 P
12 3 1 1 1 1 1 15 1 1 1 1
@3 9 4 1 1 1 1 1 15 1 1 1
No. |Stages| K G1 Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dyl0 P
14 1 — 1 1 1 1 1 1 1 1
5 1 1 1 1 1 1 1 1 1 1
16 1.3 48 12 18 1 1 1 1 1 15 3 2.5
17 1.5 — 1 1 1 1 1 1 1 1 1
) 1.5 — 1 1 1 1 1 1.2 18 36 33
19 15 — 15 15 1 1 1 1 1 1 1 1
20 2 — 1 1 1 1 1 1 1 1 1
21 2 — 1 1 1 1 1 1.2 15 18 2
22 2 — 1 1 1 1 12 15 22 36 3
3 10 2 — 1 15 1 1 1 1 1 1 1 0.75
2 2 — 2 1 1 1 1 1 1 1 1 1
2 26 — 12 12 1 1 1 1 1 1 1 1
26 26 — 12 12 1 1 1 1 1.5 23 3 35
2 3 — 1 1 1 1 1 1 1 1 1 1
28 3 — 1 15 1 1 1 1 1 1 1 1
29 3 — 1 15 1 1 1 1 1 2 3 2
30 4 — 1 15 1 1 1 1 1 1 1 1
€j)) 4 — 1 15 1 1 1 12 15 2 3.3 3
32 6 — 1 15 1 1 1 1 1 1 1 1
33 6 — 1 15 1 1 1 12 15 2 3.3 3
No. |Stages| K Dyl F1 F3 F2 Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dyl0 P
34 8 018 0 0.7 085 15 1 1 1 1 1 1 1 1
® 10 8 018 0 017 08 15 1 1 1 12 15 18 3 24
< note >

K : Cathode G : Grid F: Focusing Electrode Dy : Dynode P : Anode : Acc should be connected to Dy7
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Schematic Diagrams of Voltage Divider Networks

CATHODE

R : 100kQ — 1MQ
C:0.01uF — 0.1uF

(1) Cathode Ground Scheme

Rd: —1MQ
Cd : —0.005uF

(2) Anode Ground Scheme

CATHODE

ANODE Cd
DY.1 DY.2"

R : 100k—1MQ
C:0.01pF —0.1uF

ANODE

TPMOCO0043EB

Voltage Distribution Ratio

TPMOCO0044EB

Di\ételitl?ﬂ%n Nug}ber Voltage Distribution Ratios
No. |Stages| K G1 Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dyl0 Dyll P
36 11 05 15 2 1 1 1 1 1 1 1 1 1 05
No. | Stages| K F2 F1 F3 Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dyl0 Dylli P
67 11 5 1 2 002 3 1 1 1 1 1 1 1 1 1 1
No. |Stages| K G1 Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dyl0 Dyll Dyl2 P
&) 1 — 1 1 1 1 1 1 1 1 1 1 1 1
39 1 3 12 18 1 1 1 1 1 1 15 15 3 25
@ 1 3 12 18 1 1 1 1 15 25 36 45 86 4
@ 1.2 28 12 18 1 1 1 1 1 1 15 15 3 25
@ 12 1.2 28 12 18 1 1 12 15 2 28 57 8 5
@ 2 — 1 1 1 1 1 1 1 1 1 1 1
@ 2 — 1 1 1 1 1 1 1 1 12 15 18 2
@ 3 — 2 2 1 1 1 1 1 1 1 5
@ 4 0 1 15 1 1 1 1 1 1 1 1 1
@ 4 0 1 15 1 1 1 12 15 2 24 3 39 3
No. |Stages| K G1 Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 Dyl0 Dyll Dyl2 Dyl3 Dyl4 P
@ 25 75 12 18 1 1 1 1 1 1 1 1 15 15 3 25
@ 14 25 75 12 18 1 1 1 1 12 15 28 4 57 8 5
No. |Stages| K Dyl F2 F1 F3 Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 DylO Dyll Dyl2 Dyl3 Dyl4 P
60 113 0 06 0 34 5 333 167 1 1 1 1 - - - —
6 10 185 0 06 0O 34 5 333 17 1 1 1 1 - - = =
() 14 113 0 06 0 34 5 333 167 1 1 1 1 12 15 22 3 24
No. |Stages| K Dyl Dy2 Dy3 Dy4 Dy5 Dy6 Dy7 Dy8 Dy9 DylO Dyll Dyl2 Dyl3 Dyl4 Dyl5 Dyl6 Dyl7 Dyl8 Dyl9 P
53 15 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1T - - = =
54 16 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ —
55 19 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
< note >

K: Cathode G : Grid F: Focusing Electrode Dy : Dynode P : Anode
@), @ : Shield shold be connected to Dy5
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Quick Reference for PMT Hybrid Assemblies

PMT Characteristics Assembly Characteristics
Tube Type No. | Refe- : Maximum Rating
Assembly Tube - — rence | Outline Y el Case .
Type Diameter Voltage Page for | No. Input Output Material | Overall | Divider |Average Anode Notes
No. B Terminal Terminal Voltage | Current Current
Distribution PMT g
Ratio Feature V) (mA) (HA)
. Coaxial Magnetic Shield H3164-11
H3164-10 lomm | R1635 ® 16 (1] Cabler | RG-174/U| “\yrapping | 1500 | 041 | 17at1250V | it o0+
(3/8") . Coaxial Magnetic Shield -
H3695-10 R2496 | © | 17 ® | Gbler |RG174MU| \oone© | 1500 | 037 | 15at1250V | i sone
H3165-10 1&2’;‘ R647-01 | (4| 16 (5} %?elqﬁ\/lu RG-174/U Ms\g,'r‘;t;fpsig';'d 1250 | 034 | 14at1000V | o
Coaxial Magnetic H6520-01
H6520 R1166 ) 16 o Cabler | RG-1741U | g lfr 0| <1250 | 0.33 | 13at1000V | auith 500)
. Coaxial Magnetic H6524-01
He524 19mm R1450 2| 16 6 Cabler | RG-1741U| gt TR0 | -1800 | 0.43 | 18:at1500V | Gitn s00
(3/4") . Coaxial Magnetic H6613-01
H6613 R2076 10 17 (6] Cable* RG-174/U Shield Case -1800 0.35 17 at 1700V (with 50Q**)
P Coaxial Magnetic H6612-01
H6612 R3478 0| 16 o Cable* | RG-174/U| ghieid Case | -1800 | 0.35 | 17at1700V | (with500+)
Coaxial Magnetic
H6533 ’5 R4998 16 16 (5] Cable* RG-174/U Shield Case -2500 0.36 16 at 2250V | H6610(R5320)
mm
1" Coaxial P.O.M
H6152-70 19 R5505 83 16 o Cable* RG-174U Case +2300 0.41 18 at 2000V | tHV
. Coaxial Magnetic H7415-01
H7415 R6427 30 16 ® Cabler | RG-174/U | gpiciliCace | -2000 | 041 | 16at1500V | with s00+)
28mm o Coaxial Magnetic H7416-01
H7416 (1-1/8") R7056 30 17 (1] Cable* RG-174/U Shield Case -2000 0.41 16 at 1500V (with 50Q**)
Coaxial Magnetic H7417-01
H7417 R7057 2| 16 ® Cable* | RG-174/U| ghieid Case | -2000 | 0.37 | 14at1500V | (with500+)
Magnetic
H3178-51 R580 22 26 ® SHV BNC Shield Case -1750 0.63 27 at 1500V
M ti
paresl | 3mmRsB017 | | 16 @ SHV BNC | gpiolj Gage | -1750 | 061 | 26 at 1500V
P Coaxial P.O.M FHY
H6153-70 R5946 5| 16 ® Cabler |RG-174/U| (Cace +2300 | 0.39 | 17 at 2000V
NOTE

* marks = It's possible to attach an SHV connector fitting RG-174/U to the coaxial cable.
** marks = 50Q is a terminal resistor at anode output.
*** marks = 2 anode outputs and a dynode output.
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PMT Characteristics

Assembly Characteristics

Tube Type No. | Refe- : Maximum Rating
As_ls_embly Tube - — rence | Outline IH.Vt glgtnalt Case .
ype Diameter Vohiags Page for No. npl_J u p_u Material Overall | Divider |Average Anode Notes
No. Distribution PMT Terminal | Terminal Voltage | Current Current
Ratio Feature (V) (mA) (HA)
H6410 R329-02 | @ | 18 ® SHV BNC Sm:%”f;g‘;e -2700 | 0.67 | 25at2000v | |iceonmenis
P Magnetic ith dynod
H7195 R329-02 | @ | 18 ® SHV | BNCX3** | gpioi Gage | -2700 | 123 | 46at2000V  |oupui "
- Magnetic H3177-50(R2059),
H1949-50 R1828-01 | 4 | 18 ic] SHV | BNCX3** | gpiali ¢ -3000 | 1.39 | 58 at2500V | H4022-50(RA004)
51mm 1€ ase with dynode output
2" Magnetic .
H1949-51 R1828-01 | 4 | 18 ® SHV BNC | spiol Gae | -3000 | 070 | 29 at 2500V ey arimso0d)
. Magnetic .
H2431-50 R2083 || 18 ® SHV BNC | Shield Case | -3500 | 0.61 | 26at3000V | (haarn
Coaxial P.O.M
H6614-70 R5924 %1 18 ® Cabler | RG-174/U|  case +2300 | 0.33 | 15at2000V | +HV
64mm . Coaxial P.O.M
H831870 | (o5v |R6504 | 5| 18 D | OB IRG-174U|  case | +2300 | 033 | 15at2000v | *HV
R2238-01 R2238 | @ | 18 @ | RG-174/U | RG-174/U — 1500 | 0.45 | 19 at 1250V
76mm Magnetic
H6525 3) |R4143 || 18 @ SHV BNC | ghield Gase | 3000 | 0.70 | 29at2500V | Hes26(Rasss)
o Magnetic
@)
H6559 R6091 w| 18 ® SHV BNC | ghiold case | 2500 | 0.62 | 25at 2000V
R Magnetic
@9 . -
HB527 Lo7mm | R1250 @ | 18 2 SHV BNC | gnield Gase | 3000 | 1.02 | 34at2000V
(5" ® @ Magnetic
H6528 R1584 @ | 18 SHV BNC | ghiold case | -3000 | 1.02 | 34at 2000V
508mm p -
R3600-06 oo |R3600-02 | 37| 18 @ | RG-174U pg 5gcy — +2500 | 0.44 | 18 at2000V
(20%) or equiv.
. Coaxial Coaxial P.O.M 14 pA is total
H6568 16ch(4x4) | 38 20 Cable® Cable® case -1000 | 035 | 14at800V | ehaminad
Metal : . -
— P.O.M
H7546 Packege | 64ch(8x8) | @ | 20 @ | rerminal | Terminal 1000 | 0.45 | 18at800V | Sole smn:
PMT PIN PIN case )
P Terminal Terminal P.O.M i I
H7260 32ch(1x32)| 17| 20 PIN PIN case 900 | 0.37 | 100at800V | Snodk curens

43



Dimensional Outlines and Circuit Diagrams

For PMT Hybrid Assemblies

@ H3164-10

@ H3695-10

$10.5% 0.6 9113+0.7
#8 MIN. 98 MIN.
=5 SIGNAL OUTPUT =
= RG-174/U (BLACK)
@ ‘ PHOTOCATHODE 0 1 \PHOTOCATHODE
+ -
o ) Ri1% ca b
IS |\ ML RIGSS NG DY8! = 3 PMT: R2496
WITH HA COATING L yrm R0 % ~ + \WITH HA COATING
R MAGNETIC | ! ROE C1 a
i SHIELD (t=0.2mm) | DY6 T by N
a H\ o e q g s SHIELD (t=0.2mm)
8 SHRINKABLE TUBE ! pys g | g&w&%& TUBE
B I R7
| DY4h
B = R6
| pysp—H =
z! RS
2| b2
s R4
* I
1 N poTTING | R \
! DY1R—] 1 POTTING
COMPOUND | | R2 COMPOUND
‘ K | RL v #10.6+0.2
° ! ~~ . COAXIAL CABLE (RED) M
3 - 3
- HY R1to R11 : 330 kQ 2 HV
: COAXIAL CABLE (RED] C11t0C3:0.01 uF : COAXIAL CABLE (RED
SIGNAL OUTPUT
S SIGNAL OUTPUT
i RG-174/U (BLACK * MAGNETIC SHIELD IS CONNECTED : . RG-174/U (BLACK)
TO -H.V INSIDE OF THIS PRODUCT.
TPMHAO309EB
$14.3+06
#10 MIN.
+ \PHOTOCATHODE
SIGNAL OUTPUT
, ? "RG-174/U (BLACK)
PMT: R647-01 e 4_1:
. \WITHHA COATING RI11Z C2
H [ bv1o T
N MAGNETIC ' 10% c1
SHIELD (t=0.2mm) DY9
2 | WITH HEAT R9
4 SHRINKABLE TUBE DY8
o 9\ R8
e g oV7H-—
b ] I H—
@, DY6
%) " R6
=l pys
u R5
o| pva
I R4
7 ‘ DY3h——
! | r3
DY2H—+——]
R2
POTTING pYin—- v
COMPOUND K H.
P =0 : RG-174/U (RED)
0124505 Li,q or EQUIV.
HV R1to R11 : 330 kQ
S 1 RG-174/U (RED) C1,C2:0.01 pF
& or EQUIV.
* MAGNETIC SHIELD IS CONNECTED
SIGNAL OUTPUT TO -H.V INSIDE OF THIS PRODUCT.
: RG-174/U (BLACK)
TPMHA0311EB
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*MAGNETIC SHIELD

SIGNAL OUTPUT
TRG-174/U (BLACK)
\ 1
R8% C1
' DY6 T
Y
DY5
R6
DY4H———7
; RS
DY3
‘ R4
DY2
" R3
DY1H—1
MRz
1 K Ry ooy
L : COAXIAL CABLE (RED)
R1to R4 :510 kQ
RS to R10 : 330 kQ

C1toC3:0.01 uF

* MAGNETIC SHIELD IS CONNECTED
TO -H.V INSIDE OF THIS PRODUCT.

TPMHAO0310EB



(Unit : mm)

O H6520

O H6524

$23.5+0.5
£19.3+0.7

¢15 MIN.

1IMAX.

PHOTOCATHODE

PMT: R1166
WITH HA COATING

MAGNETIC SHIELD

©
3 CASE .5mm
+H
o
=]
™
=

1 POTTING

COMPOUND

S HV
v :COAXIAL CABLE (RED;

SIGNAL OUTPUT
: RG-174/U (BLACK)

SIGNAL OUTPUT
 RG-174/U (BLACK)

-HV
:COAXIAL CABLE (RED)

0 kQ TO MAGNETIC
.01 pF SHIELD CASE

R2toR11:
CltoC3:

* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.

$235+05
$19.3+0.7
15 MIN.

a

% RS
E:
A PHOTOCATHODE
PMT: R1450
WITH HA COATING
+
@
@

MAGNETIC SHIELD

SIGNAL OUTPUT
RG-174/U (BLACK)

@ M CASE (t=0.5mm)
+
o
S
8
3
POTTING
COMPOUND
8 HV
9 : COAXIAL CABLE (RED!

SIGNAL OUTPUT
: RG-174/U (BLACK)

R1:680kQ —*
R3:510 kQ TO MAGNETIC
R2, R4 to R11 : 330 kQ SHIELD CASE

C1toC3:0.01 pF

* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.

TPMHAO0312EB TPMHAO0313EA
$235+05 $235+05
$18.7+10 $19.3+0.7
415 MIN| $15 MIN.
] |
; A~ ] ! =1 SIGNAL OUTPUT
% [ % - ‘\ RG-174/U (BLACK)
< SIGNAL OUTPUT <
2 ‘ I\ pHOTOCATHODE “RG-174/U (BLACK) = | PHOTOCATHODE
~
PMT: R2076 ~ ‘ )
W 1 N PMT: R3478
2 ‘ WITH HA COATING p | WITH HA COATING
! R10 ‘
@ \ gﬁgg gT&I)Csfnkrﬂ;ELD T | MAGNETIC SHIELD DYen—— —
> =0. @ =
2 - DY6H—F— ® CASE (t=0.5mm) ovs
R8 + R7
2 DY5H—— S DY4H—
& R7 8 R6
DY4H——3 - DY3H——7
R6 RS
DY3H—— DY2h—]
RS R4
DY2H—— DY1H—]
R4 R3
DY1H——]
R3 R2
R2 K< R1
s === HY
HY : COAXIAL CABLE (RED)
E?%'ﬁﬁm COAXIAL CABLE (RED) 1 Egmggwo R1:1MQ .
COMPOUND 50kQ  TO MAGNETIC
R3:560kQ  SHIELD CASE
R2 : 750 kQ TO MAGNETIC R4, R6 10 R11 : 330 kQ
N R3 : 560 kQ SHIELD CASE R5 : 510 kQ
2 HYV R4, R6 o R11 : 338 tg S HV C11toC3:0.01 uF
. N o N
< : COAXIAL CABLE (RED) RS 151 i : COAXIAL CABLE (RED

SIGNAL OUTPUT
: RG-174/U (BLACK)

C1toC3:0.01 uF

* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.

TPMHAO314EA

SIGNAL OUTPUT
: RG-174/U (BLACK]

* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.

TPMHAO315EA
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® H6533, H6610

© H6152-70

$31.0+0.5

$26+1
$20 MIN.

|l

5?

1MAX.

PHOTOCATHODE

PMT: R4998 (H6533)
R5320 (H6610)
WITH HA COATING

MAGNETIC SHIELD
CASE (t=0.8 mm)

120.0+0.8

POTTING
COMPOUND

-

1500

SIGNAL OUTPUT
: RG-174/U (BLACK)

-HV
. COAXIAL CABLE (RED;

SIGNAL OUTPUT
“RG-174/U (BLACK)
R22 R18
DY10H—W——1
R17
R162 C3
R21 R15
DY9H—W———F
R14
c2
R20 R13
DY8
R12Z C1
DY7? =5
R11
DY6
R10
DY5
R9
DY4
RS
DY3
R7
R6
DY2
RS
DY1
R4
R3
Acc N o,
K [ R1
T HY
- COAXIAL CABLE (RED)

R1, R3, R19:
R2, R7 to R12, R15 to R17:
R4:

R5, R18:
R6, R14:
R13:

R20 to R22:

Clto

* MAGNETIC SHIELD
TO GND INSIDE OF

430 kQ TO MAGNETIC
330 kQ SHIELD CASE
820 kQ

390 kQ

270 kQ

220 kQ

51Q

C3:0.022 uF

C4:0.033 uF

IS CONNECTED
THIS PRODUCT.

$31.0+05
¢25.8+0.7

$17.5 MIN.
(]
% ~N
< PHOTOCATHODE
- | PMT: R5505
WITH SHRINKABLE
TUBING
|
° i
S
5
S
s
S
E \POM CASE
1 POTTING COMPOUND
(SILICONE & EPOXY)
EN
3 +HV
o : SHIELD CABLE (RED)
SIGNAL OUTPUT
b : RG-174/U (BLACK)
S
0]

POM CASE

i
i
, =~ I ' RG-174/U (BLACK)
! I
1 |
! I
! pI s I DRELY
! R21 R17Z C5 " SHIELD CABLE (RED)
! DY15 — '
|
| R20 R163 C4 !
| DY1 —— i
| R19 RI5E C3 !
! DYI3H—W——F—— i
| R14Z C2 !
| DYl2h———F— !
| R13Z C1 i
| T R1toR17 : 330 kQ
. byt R12 | R18,R23:1MQ
| DY1I0OR——— : R19to R21:51Q
| RI11 ! R22 1100 kQ
I —— | R24 110 kQ
! R10 | CltoC5:001pF
T e —— ! C6, C7 : 0.0047 pF
R9
| DY?TH———— !
| RS i
! DYeR——] |
R7 |
| DYsh—— !
i R6
I DY4an— ] |
! RS |
! DY3h—— !
R4
| DY2h— 3 !
| R3 i
| DY1h—] |
1 R2 !
' I
K<~ R18 R1
| e !
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TPMHAO317EB TPMHA0470EA
® H7415, H7416 ® H7417
$33.0£05 $33.0+05 SIGNAL OUTPUT
S o SIGNAL OUTPUT RG-1741U (BLACK)
$29.0£0.7 RG-174/U (BLACK) 29.0+0.7
$25 MIN. #25 MIN,
{ , 1 ——
> T R16 RI3Z C3 3 R R16 R13Z C3
B T PHOTOCATHODE DY10 { g T PHOTOCATHODE DY10 { R1,R2 : 680 kQ
= ) R15 R12Z C2 S | DY9 R15 R12¥ C2 RS- 620 KO
PMT: R6427 (H7415) R14 RI1Z CL R14 RI1Z C1 RS 1510 kQ
’ W P T . DY8 T R4, R6 to R13 : 330 kQ
S WITH HA COMTING. ove R10 R1,R2: 430 kQ TH A COATING i R10 R1410R16:51 0
Pl ] DY7 'R3: 470 kQ S | DY7Th— 3 C1t0C3:0.01 uF
o R9 R5 : 510 kQ ) R9
s DVGHiRs R4,R6 to R13 : 330 kQ MAGNETIC SHIELD DYGHiRs
bl R14to R16:51 Q K CASE (t=0.5mm)
2 ] MAGNETIC SHIELD DY5 Him CltoC3:0.01pF ] DY5SH———3
e CASE (t=0.5 mm bv4 ® ova R7
R6 S R6
! DY3 HiRS S | DY3h———+
DY2H——] 8 | DY25 RS2
R4
b1 DY1 H7R4
] R3 | ~a
R2
POTTING POTTING R2
COMPOUND K R1 ", COMPOUND K R
~ . COAXIAL CABLE (RED) s B =
° HV . s HV : COAXIAL CABLE (RED)
8 : COAXIAL CABLE (RED) o MAGNETIC 3 : COAXIAL CABLE (RED N
* MAGNETIC SHIELD IS CONNECTED SHIELD CASE -Sralgfggi;g:
SIGNAL QUTPUT  TO GND INSIDE OF THIS PRODUCT. SIGNAL OUTPUT
- : RG-174/U (BLACK) :RG-174/U (BLACK * MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.
TPMHAO0318EB TPMHAO0319EB



(Unit : mm)

@® H3178-51, H3178-61

¥
.
Towenerc IweTe
539+ 1 SHIELD CASE
] SIGNAL OUTPUT .SEG,\,NAL OUTPUT
><' 34 MIN. "BNCR L + BNC
< [ y p P
3 R13 RU3
|
1 NI R14 R12 o R15 R13
(\a DY10 5—M———1 pYion—wW—"
! B\ PHOTOCATHODE RILZ gl €3
R10
PMT: R580 (H3178-51) DY9 HiRg?I pve R10
R580-17 (H3178-61) c2
™
WITH HA COATING DYah Res o1 RO
© M DY7 >—>7R7 — ove R8Z C1
s P T
° L ove oV ——1
o MAGNETIC SHIELD R6 DY6H———
g I\ CASE (t=0.8mm) pYsH s R6
ova ovsH——
R4
o ovan—— O
R3
ﬂ DY2h——+ [e] oY R3
R2
K DY1h———— DYz Him cs
{ N R1 R15 HV DY1H———} —
{ SHV-R K R1 R16 HY
LI a S SHV-R
R1, R10, R12 : 300 kQ
R2 fo R6, R13 : 150 kQ R1:
R7:180kQ :
RS : 220 kQ
R9 : 330 kQ
RI1 : 240 kQ
R14:510
R15 : 10 kQ
C1:0.01 pF
SIGNAL OUTPUT & noahE
:BNC-R C4:0.1pF
C5 : 4700 pF

* R580-17 has a plano-concave
face plate.

* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.

*

.1 pF
1 4700 pF

MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.

TPMHAO0320EB TPMHA0321EB
® H6153-70 ® H6410, H6521, H6522
$45.0+0.5 POM CASE M
+
245005 P $60.0+0.5 TO MAGNETIC
939+ 1 SHIELD CASE
, 27 | = == SIGNAL OUTPUT -2530£15 SIGNAL OUTPUT
g ! s 1 RG-174/U (BLACK) é. 546 MIN. L CRNGR
2 ‘ PHOTOCATHODE ! T g p
3
i eri— c6
PMT: R5946 T Rea T [Res
M | WITH HEAT LR R RisE o5k ==2+HV
2 g SHRINKABLE TUBING | 1y ;i SHIELD CABLE (RED) ! HN\._PHOTOCATHODE
I
a SOFT TAPE | Dy1s—nar RY7 C“I | ‘
2 i R20 R16% C3 i PMT: R329 (H6410)
POM CASE DY14H—W———F—— | :
S | RISE C2 | R5113 (H6522)
POTTING COMPOUND ' DY13 Hi{ | R2226 (H6521)
(SILICONE & EPOXY) : R14 Clj_ : WITH HA COATING
1 Daze R13 | R1toR18:330kQ o |
) HHV | DYIlH—— ] | R19,R25:1MQ S
8 : SHIELD CABLE (RED) ! R12 | R20t0R22 :51Q + MAGNETIC SHIELD
S ! DY10H—— ! R23 : 10 kQ = \_CASE (t=0.8mm)
] R11 . 8 |
g | | R24 : 100 kQ IS
1 Dyon | CltoC5:0.01pF
SIGNAL OUTPUT ! R10 ! C6. C7 + 0.0047 LF
- RG-174/U (BLACK o oYer——— 1 ! G004
1 | DY7Th———— ! HV
S ' R8 | S SHV-R
3 ! DB i i SHv-
| R7 |
| DYsSH———+ ! 1 R1, R5 : 240 kQ
| R6 | R2, R10, R16 : 220 kQ
LG a—— I R3, R9 : 180 kQ
I :
I S S R4, R6 to R8, R14, R18 : 150 kQ
1 DYsw R4 1 R11, R13, R17 : 300 kQ
" by2e——— 3 ! R12, R15 : 360 kQ
| R3 | R19:51Q
I DYlh——— | R20, R21 : 100 Q
! R2 ! R22 : 10 kQ
C1:0.022 yF
| K~ R19 RI | C2:0047 F
| ! C3:0.1pF
”””””””””” C4:0.22 yF
SIGNAL OUTPUT C5:0.47 uF
: BNC-R C6 : 470 pF
* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.
TPMHAO0324EB

TPMHA0471EA
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® H7195

@® H1949-50, H3177-50, H4022-50

*

$60.0£0.5 .
960.0 + 0.5 TO MAGNETIC TO MAGNETIC
SHIELD CASE #53.0+15 SHIELD CASE
$53.0+15 ANODE OUTPUT 2 % 546 MIN ANODE OUTPUT 2
% 546 MIN :BNC-R S : {BNC-R
% : ANODE OUTPUT 1 e ) ‘ ANODE OUTPUT 1
= :BNC-R == BNC-R
S I | DYNODE OUTPUT T N DYNODE OUTPUT
e TBNC- JBNC-R
- 1 \ R25 BN 1 PHOTOCATHODE o R21 c
- R21 T Tterlent
] c7 c6 cu cr=ci0
HOTOCATHODE T R24R20 T ‘ R20R16
\P Dvi2 R19 ] . Y120 o Ris ﬁ c12
PMT: R329-02 e I O TVP T o F 3
: - R18% C5 R2059 (H3177-50)
] WITH HA COATING ‘ R4004 (H4022-50) Y10 RIZECaE
i WITH HA COATING DYO——t G T
c4 oven—— b o F
MAGNETIC SHIELD % - DY7 -
! \CASE (t=0.8mm) F C3 E DY6 R10
c2— 5 ] )
2 MAGNETIC SHIELD DY5! RS
by & CASE (t=0.8mm) DY4 e
M - DY3
Bl L DY2 R6
& RS
Y1 a c1
Acel—o) —
i kS R2 Rl py
SSHV-R
R1, R21 : 10 kQ
| R2, R5 : 120 kQ
HV R3, R7 to R12, R16 : 100 kQ
-H: R4, R6 : 180 kQ
:SHV-R R13, R14, R17 : 150 kQ
R15 : 300 kQ
R18 10 R20 : 51 Q
C1:470 pF
R1, R25 : 10 kQ C21toC4,C10:0.01 uF
R2 to R4, R17 to R19 : 110 kQ C5, C6 - 0.022 pF
R5, R6, R8 to R13, R15 cp, 5710033 U
R16, R20, R21 : 100 kQ , C9:4700p
R7 R14 . 160 kQ C11,C12: 0.01 uF
R22:51Q * MAGNETIC SHIELD IS CONNECTED
R23,R24:100 Q TO GND INSIDE OF THIS PRODUCT.
C1:470 pF
C2:0.022 yF
C3:0.047 uF
C4:0.1 pF
ANODE OUTPUT 2 C5:022F
"BNOR C6: 0.47 UF
: BNCH C7:0.01 yF
* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.
TPMHA0323E8 TPMHAO325EC
® H1949-51, H3177-51, H4022-51 ® H2431-50, H3378-50
.
. TO MAGNETIC
SHIELD CASE
TO MAGNETIC
$600+05 SHIELD CASE $60.0+05 SIGNAL OUTPUT
$53.0 £ 1.5 SIGNAL OUTPUT $53.0515 PL 6 j_ : BNC-
P 446 MIN. : c7
2 % 646 MIN.
s P R17 2 2 R17 R15
| , C6==C9 = DY8
e =i R20 R16 - R14
I N DY12 H—M——1 c6
R15 R13 co
i PHOTOCATHODE R19 R14 C5£ CB; c10 DY7H———3 H
‘ e Ris% ca o7 M | PHOTOCATHODE 2 cs
] oYI0R—W——F—F—T R11 T cs
PMT: R1828 $H1949—51g R12Z C3 DY6 T 1
R2059 (H3177-51 pYor——F—F ) R10% | C4
RA4004 (H4022-51) RI1Z C2 bYs I
. WITHHACOATING _ DY8 R10% o1 PMT: R2083 (H2431-50 RoZ |C3T
DY7 T R3377 (H3378-50) DY4 4
© R9 ] WITH HA COATING R8= | C22
c DY6 “ —————————— DY3I
H 1 R8 +H R7
2 MAGNETIC SHIELD DYS o DY25
8 CASE (t=0.8mm) R7 IS [ R6
DY4 ' DY1H———
ova R6 MAGNETIC SHIELD RS
R5 CASE mm
DY2 R4
[ ovi R4 Accl} c1
| = AL
cu
R2 K R2 RL HV
] o1 : SHV-R
R1 — HY R1:33kQ
N AL Ra - 240 k0 SHV-R R2, R15 : 390 kQ
I R4 v :
E ' T@ R2, RS : 360 kQ R3, Ra, Rég : gg Eg
R3, R6 to R11, R17 : 200 kQ :
R12t0 R16 : 300 kQ R6, R16 : 360 kQ
R1810 R20 151 Q R7 : 536 kQ
R21 10 kQ R8 to R11 : 300 kQ
Clt0C7 001 pF R12 : 150 kQ
G 0022 R14 : 430 kQ
£0.033 R17:51Q
Saone C1:2200 pF
HV Ao A €2, C3 : 4700 pF
SIGNAL OUTPU * MAGNETIC SHIELD IS CONNECTED C4:0.01 uF
{BNC-R TO GND INSIDE OF THIS PRODUCT. SIGNAL OUTPUT cs, gg : 8.8% uE
:0.047
C8, C9 : 1000 pF
* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.
TPMHA0326EC TPMHA0327E8
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(Unit : mm)

® H6614-70

@ H8318-70

$60.0+05 __POMCASE 971.0+0.5 __POMCASE
6521 i _ 96421 i
) I = SIGNAL OUTPUT . I = SIGNAL OUTPUT
% #39 MIN. ! : RG-174/U (BLACK) % $51 MIN. ! - RG-174/U (BLACK)
! R29 ! R29
= I = |
3 ‘ | T - | 1
==~ ~J]_PHOTOCATHODE Lcr= b 17 c6
F N 1 R28 CST R27 1 R28 T |Rar
N PMT: R5924 = + 2 HY PHOTOCATHODE L T =50 +H.V
| ~\ WITH HEAT I R26 R21Z C5 : SHIELD CABLE (RED) . I R26 R21Z C5 : SHIELD CABLE (RED)
o § SHRINKABLE TUBING ' DY19 I PMT: R6504 ! DL !
N ! R25 R20Z C4 ! ~|| WITH HEAT R25 R20Z C4
JTNSOFT TAPE ' Dv18 —1 ! 27 {_SHRINKABLE TUBING | DY1 — !
R24 R19% C3 8 R24 R19%F C3
BLACK COATING ' by17 I ! § | DY1 — |
\_POM CASE ! ovie R23 R18% C2 ' FINSOFT TAPE i Y16 R23 R18% C2 !
- I —7 I I +—1 I
R17% C1 BLACK COATING R17% C1
"\AL PANEL ' Dyiss T ! \ vy | DY15H————F—7 |
' R16 I [ POM CASE ! R16 !
+HV o =3 —
: SHIELD CABLE (RED) 1 DY | N | bvia |
% H (RED) ! R15 ! +H.V ! R15 '
52 o 1
S ! bY13 R14 ' RLtoR21:330kQ SHIELD CABLE (RED ! bvis R14 ! RltoR21:330ka
E] | DY12H—— 3 | R22,R29:1MQ 3o | DY12———]} | R22,R29:1MQ
! R13 ! 38 AL PANEL ! R13 ! R23toR26:51Q
SIGNAL OUTPUT | byit Rz | 4  pYis— | R27 : 10 kQ
: RG-174/U (BLACK) ! DY10P—— 3 ' | DY10R—— 3 ' R28 : 100 kQ
J— ' R1L ' 1 RIL | CltoC5:0.01uF
=] | DY9H— 3 | SIGNAL OUTPUT | DYoR— 3 I C6, C7 : 0.0047 yF
Y ' R10 ! : RG-174/U (BLACK) ! R10 !
i S | DYgh—— i | E— | DY8h—— 1
| R9 | S | R9 |
I DYTH——] I Yy I DYTH——] I
! R8 ! i T ! R8 !
! DY6h—— ! ! DY6h——— !
| R8 | | R7 |
I DYSh—— | i DYSh——— |
! R6 ! | R6 |
1 DYan—— ! I DYan—— '
: RS : : RS :
| DY3h——+ | | DY3h——+ I
i R4 I I R4 I
I DY2h—1 ! I DY2h——1 !
! R3 ! ! R3 !
| DYlh———} i 1 DYlhb——} i
‘ R2 ‘ ‘ R2 ‘
I I I I
I R1 i I R1 I
K~ R22 K~ R22
b i b I
TPMHAQ4T2EA TPMHAO473EA
@ R2238-01 @ H6525, H6526
$77+1 TO MAGNETIC
270 MIN $845£05 SHIELD CASE
. 977.0+15 SIGNAL OUTPUT
| 1 65 MIN. BNCR
%
3 "
‘ ====35SIGNAL OUTPUT = ‘ P R17
' R16 RG-174/U (BLACK) - C6==C9
R20 R16
P~ Riszcs b1z
o PHOTOCATHODE DY12 = PHOTOCATHODE RIST L g
b R14EC2 c10
0 | R19 R14
o 8 PMT: R2238 RAC e cﬂ py11
ml WITH HA COATING DY10 T R18 R13% C4-C7
~ AND HEAT SHRINKABLE R12 2 DY10 1
n NTUBE R R123 C3
- | e b PMT: R4143 (H6525)  DYOH————F——
| DY8H—} ] R4885 (H6526) R11% C2
R10 8 WITH HA COATING over———F—
YT o7 R10Z C1-
R9 @ MAGNETIC SHIELD R9
! 7 1 DY6 H—Rs - CASE (t=0.8mm) DY6
$60+0.5 PC-BOARD DYS & DY5 RS
R7
DY4H—— | R7
R6 B Dva
DY3H— 5 R6
RS C4 zZ DY3
HY DY2H— H 2y RS
: RG-174/U (RED) R4 ) pY2
DY1H—r = E DY1 Re
= SIGNAL OUTPUT K R3 R2 Sa
g _:RG-1741U (BLACK) T ety 17410 (RED) “x ] e o
S @ Accl ——  R2
L W—oHACOATING < 61—~
Y R1 R21 "y
i J I SHV-R
R3, R4 : 240 kQ
¢67.0+05 R2, R5 : 360 kQ
R1, R6 to R11, R17 : 200 kQ
R12 to R16 : 300 kQ
R18t0 R20:51 Q
L R21:10 kQ
CltoC7:0.01 pF
C8:0.022 uF
€9:0.033 uF
C10:0.01 yF
SIGNAL OUTPUT -HV C11 : 470 pF
:BNC-R

TPMHAO151EA

* MAGNETIC SHIELD IS CONNECTED
TO GND INSIDE OF THIS PRODUCT.

TPMHAO0330EB
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(Unit : mm)

@ H6559

@ H6527, H6528

SIGNAL OUTPUT
4831 . L “BNC-R
$77.0+15 TO MAGNETIC $142.0+0.8 P
SHIELD CASE ——

; . $131%2 R20 R173 C5
% £ 65 MIN SIGNAL OUTPUT DY14 {
E ‘ 'BNCR 9120 MIN. R19 R163 C4

T T R18 ‘ YA e Ris (:3I
- R21 R17% ©5 .
- PHOTOCATHODE DY12 H—Wv*{ — DY12 —
p | HODE - RISE - T - R143 C2
—37
< DY11 H_W,ﬂ{ N.PHOTOCATHODE byii R13Z C1
R14 1 PHOTOCAT < c1r
LI R19 Ri3l C3 - DY10H———]}
‘ Dy105 R12E C2 1 o R12
3
DYOH——— T E T 5 DbY9
; C1> = R11
DY8H———p 703 ~ , DY8H ;
~ PMT: R6091 DY7H——— 5 + ij R10
1 WITH HA COATING DY6H——— o3 2l +— PMT: R1250 (H6527) DY7TH—— 3
DY5 o Y o \ R1584 (H6528) ove R9
1 G ¢
- SH R7 b 8 WITH HA COATING -
@ 8 ! DYSH——}
2 ' MAGNETIC SHIELD DY4 e 077 R7
. _CASE (t=0.8mm) DY3H———e3 DY4h——3
DY2h———p73 L’ MAGNETIC SHIELD R6
DY1H—y— g3 c6 1 CASE (t=0.8mm) DY3H————%
G-- RS RS
R2 =1 DY2h——
l Ky RiL1 | R22 Ly BLACK TAPE R4
TSN DY1 }
i “SHV-R o7 SOCKET ASSY ) R3
R1, R5 : 240 kQ HOUSING T R2 c6
R2, R10, R16 : 220 kQ E Gl ___
R3, R9 : 180 kQ L
; R4, R6 to R8, R14, R18 : 150 kQ 40
- R11, R13, R17 : 300 kQ ]
u_} R12, R15 : 360 kQ R1, R17 : 240 k2
R19:510 R2 : 360 kO
R20, R21 : 100 Q R3:390 kQ
#70+1 R22 : 10 kQ R4 120 k2
C1:0.022 pF RS : 180 kQ
C2:0.047 pF R6 to R13 : 100 kQ
3101 F R14, R15 : 150 kQ
C4:0.22 yF Eig : g?oﬂko
C5:0.47 pF :
Co 470 pF R19, R20 : 100 Q
SIGNAL OUTPUT HV R21:10kQ
* MAGNETIC SHIELD IS CONNECTED BNC-R i tE
- TO GND INSIDE OF THIS PRODUCT. C3:0.1pF
H6527=Flat window, Borosilicate C4:0.22 pF
H6528=Curved window, UV glass C5:0.47 pF
SIGNAL OUTPUT C6 : 470 pF
{BNCR
TPMHAO0331EB TPMHAO0332EA
508 + 10 '
FOS\GNAL/HV GND
¢ 460 MIN. SIGNAL OUTPUT
: RG-58C/U (BLACK)
ANODE OUTPUT

610 + 20

695 TYP.

(85)

+H.V

: RG-174/U
(WITHOUT SHIELD)

R6
PMT:R3600-02  DY2H o
DY1h——
R4
F3 —---——
R3
R2
HEAT F2 --
SHRINKABLE R1
TUBE F& -
<
R1:1.3MQ
R3 : 549 kQ
R4 : 5.49 kQ
RS : 820 kQ

CABLE LENGTH
5000

50

$200 kQ
R17, R18 : 10 kQ
C1,C2:0.001 uF

R2,R6 to R15 : 274 kQ
R16

C3, C4 : 4700 pF

TPMHAO0156EC

30005
25783
gDDE\ 4 %16
R 4.5 PITCH
[
[EEEE] FILLED WITH
INSULATOR
Top View
30.005
Q|
¢
I
@
S
PHOTOCATHODE
|
+| THWEOW WTW’
h Ikt
A “\_POM CASE
I -HV
. RG-174/U (RED)
3
2 N ANODE OUTPUT
s E 5 : COAXIAL CABLE
ANODE
é é Ug INDICATION
Side View
TPMHAO335EC

ANODE2 OUTPUT

COAXIAL CABLE

ANODE15 OUTPUT
ANODE16 OUTPUT

¢ ———————2°ANODE1 OUTPUT

N
Tolo

L ESES

R akal

af 7

Ay

m

T
8

o
=
o
El
=3
@

AW
Ie}
@

i
i

(=]
2
il
=
va
O}J"
a

g
2
=
S
2
2|8
3|65
W ‘vw‘vv‘vv‘vv‘vv‘vw‘vv‘wv‘vvn

R1to R13: 220 kQ
R14to R16:51 Q

R17: 1 MQ

R18 to R33: 100 kQ

C1to C3:0.01 uF

H.V
RG-174/U (RED)

TPMHAO0202EA



(Unit : mm)

@ H7546 @ H7260

520+0.5

FILLED WITH P1 f—————————— ANODE1 OUTPUT Pl 0 ANODEL OUTPUT
INSULATOR P2——— . ANODE2OUTPUT P2|——————0 ANODE2 OUTPUT
B N | | 8 x 2 LINES
; : |
P63——— . ANODE63OUTPUT w p31——— o anopesioutpur 254N
g
———o
~ P64—————— ANODE64 OUTPUT A~ P32 ANODE32 OUTPUT
TOP VIEW i e Dy12 OUTPUT 3 [0 DY10OUTPUT
5 (+08 THROUGH HOLE) o s cNDTERMNAL
s + + R19 ‘GND TERMINAL PIN § ——0 -HV INPUT (RG-174/U RED)
o 5 (©064) 2 ir
. . 5 i
1 I i
030405 c4l Zrs o < i
oy RIBZ-CIZRI14 S .l
a i
R17 T-C2=R13 o b
"\_POM CASE oy S o i
J o Ri6 TCIZR12 A 3 i
82 DyIOHW 8 a1l
SIDEVEEW LT TEF TAPE SEALING =R11 HOUSING (POM o czl
S Dyol il 'UUUUHU T —R8: %
o8 =R10 . i25ax15=381 ||| 254 Duﬁgzzv} z
— 2
=R9 R1, R5-R12: 100 kQ a o2 R1t0R7:220k  R10: 10k
] TITTTTTg Dy?———7 RZ—R;d R13, R14: 200 k@ 3 L s28max. ovar ST |2 RS 1810 ClioCHOOWF
N J =R8 R15: 300 kQ s :
: $0.64 — RI6-R18: 5 VOLTAGE DIVIDER CURRENT =
N [ D8 R7 R19: 10 mm 2 DY4——-H _7 0.37 MA at -900 V (MAX. RATING) INPUT
g Dys———1 R20:1MQ o os——3
-HV INPUT TERMINAL PIN ANODE OUTPUT PIN =R6 C1-C2: 0,022 jF200V P —
(0.64 Sq.) 2,54 PITCH8 x 8 Dya——— C€3:0.02 pF/500 V RS
=R5 C4:0.01 pF/500 V DY10 DY7—3
oe—1 DIVIDER CURRENT: 455 jiA outPuT TERMINAL o1
- 1KV (Max. INPUT VOLTAGE) R3
at PIN (¢0.5)
D2 ANODE #31 oY R2
BOTTOM VIEW s oYio——3
™~ G R1
Dy12 OUTPUT ) 6 __
(90.8 THROUGH HOLE) PGIITI(DJOE;:\)MNAL anoDE #32 | 4 o o —[ Ro
: K _HV INPUT ANODE #1 to #32 ~|
OUTPUT (¢0.46) -HV INPUT
;I-OEGRAMSINAL PIN (16PIN x 2 LINE RG-174/U RED)
64 Sa.) 254 PITCH)
TPMHA0445E8 TPMHCO179EA TPMHAO4S6ED TPMHCO193EB
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Quick Reference for PMT Socket Assemblies

PMT Characteristics

Assembly Characteristics

Maximum Ratin
Assembly | Tube Type No. | Refe- H.V Signal e
ube — rence | Out- Output -
Type . : Input Output ; Overall | Divider |Average Anode| Notes
Diameter Voltage Page for| line : . Signal
No. AN 9 N Terminal Terminal Voltage | Current Current
Distribution PMT 0.
Ratio Feature ) (mA) (HA)
R1635 16
E1761-21 10mm | R2248 ® | 20 SHV BNC DC/PULSE | -1500 | 0.41 | 17 at 1250V
(3/8") | Ragrs 17
E1761-22 R2496 ® | 17 [ SHV BNC DC/PULSE | -1500 | 0.37 | 15 at 1250V
R647-01 16
13mm R760 P 17
E849-90 W2 | Roso @ (2] SHV BNC DC/PULSE | -1250 | 0.34 | 17 at 1250V
R2102 20
E974-22 R1450 2| 16 [3) SHV BNC DC/PULSE | -1800 | 0.43 | 18 at 1500V
R2076 17
19mm .
E2253-05 (3/an | R3478 0| 16 (4] SHV BNC DC/PULSE | -1800 | 0.35 | 17 at1700V
R3479 17
E974-19 R4125 | 16 0 | aAawc22 RG-174/U | DC/PULSE | -1800 | 0.32 | 13 at 1500V
E2037-02 R1548 30| 20 O | AWG24 AWG24 | DC/PULSE | -1750 | 0.18 6 at 1250V | g BATSTor ol of
E2924-500 . R1924A | 21| 16 o SHV BNC DC/PULSE | -1250 | 0.29 | 12 at 1000V
mm
. R5505 | 16
E6133-04 1 5506 - (5] SHV BNC DC/PULSE | +2300 | 0.41 | 18at2000V |C8L3303CHY)
E2924-10 R7899 2®| 17 O | aAawc22 RG-174/U | DC/PULSE | -1800 | 0.67 | 27 at 1500V
R6427 — | 16
E2624-14 R7056 0| o SHV BNC DC/PULSE | -2000 | 0.41 | 16 at 1500V
28mm | R6427 | 16
E2624-04 | (1-1/8") | R7056 | ® ShV BNC DC/PULSE | -2000 | 0.49 | 18at1500V
E2624-17 R7057 2| 16 ® SHV BNC DC/PULSE | -2000 | 0.37 | 14 at 1500V
E2624-10 R7057 3| 16 ® SHV BNC DC/PULSE | -2000 | 0.45 | 17 at 1500V
R580 -1750 | 0.44 | 16 at 1250V
E2183-500 R980 0| 16 @ SHV BNC DC/PULSE | -1250 | 0.31 | 12 at 1000V
R3886 -1250 | 0.31 | 12 at 1000V
a8 R580 -1750 | 0.63 | 27 at 1500V
mm P
E2183-501 | (13 | R980 2| 16 @ SHV BNC DC/PULSE | -1250 | 0.45 | 18 at 1000V
R3886 -1250 | 0.45 | 18 at 1000V
R5946 16
E6113-03 R6148 50 | 17 ® SHV BNC DC/PULSE | +2300 | 0.39 17 at 2000V | E8123.02CHY)
R6149 17
R329-02 18 Shiglldbtlzase is
E5859 R2256 a| 19 | @ SHV BNC DC/PULSE | -2700 | 0.67 | 18at1500V |V
type(E5859-02)
R5113 19 is available.
R329-02 18 _ _
Esgso0r | oomm | R2256 L 19 g SHV BNC DC/PULSE | 2700 | 075 | 21 at1500V gz%gib&f:se )
- " (¢ - +
@) R5113 T 19 : & type(E5859-03)
R331-05 18 is available.
R1828-01 18
E2979-500 R2059 a| 19 ® SHV BNC DC/PULSE | -3000 | 0.70 | 29 at2500V |withshield case
R4004 19
R877 / -1500 | 0.38 | 16at1250V | . .
- B ;
E6316-01 Lo7mm | R1512 q 18 SHV BNC DCIPULSE | o000 | 050 | 10 at 1500y | svershe
(5" R1250 ~ . .
E7693 R1584 @ | 18 ® SHV BNC DC/PULSE | -3000 | 1.02 | 34at2000V |Sheldcaseis
204mm (8")| R5912 +HY type
E7694 254mm (10°)| R7081 5 | 18 SHV BNC DC/PULSE | -1800 | 0.39 | 15at1500V | [Ereosonis
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Quick Reference for PMT Socket Assemblies

PMT Characteristics Assembly Characteristics
Maximum Ratin
Assembly Tube Type No. | Refe- H.V Signal E
_— rence | Out- Output - Average
Type Type Vol for| line Input Output Signal Overall | Divider s
No. Voltage Page for . Terminal Terminal Voltage | Current Anode
Distribution PMT 0. Current
Ratio Feature (V) (mA) (HA)
E5770 16mm | R7400U @ 20 | ® PIN PIN DC/PULSE | -1000 | 0.37 | 15at800V |omboardtype
To-8 | R7400U-03 ——

E5780 Type R7400U-06 4) 20 (20] AWG22 RG-174/U DC/PLUSE | -1000 0.37 15 at 800V | cable type

R5900U
E5996 R5900U-03 19 20 1] RG-174/U RG-174/U DC/PLUSE -900 0.33 15 at 800V

R5900U- Coaxial
E7083 0O.M4 9| 20 | @ | RG-174U cable | DC/PLUSE | -900 | 033 | 15at800V

30mm
Square R5900U- Coaxial Active base

E6736 Type | 00-L16 7| 20 | ® | RG-174U cable | DC/PLUSE | -900 | 0.37 | 17at800V |ype(sesia)is

R5900U- coaxial
E6669-01 00-C8 %| 38 | @ | RG-174U cable | DC/PLUSE | -900 | 030 | 13at800V

R5900U- coaxial
E7514 00-C12 €9 38 (25} RG-174/U cable DC/PLUSE -900 0.30 13 at 800V

Dimensional Outlines and Circuit Diagrams
For PMT Socket Assemblies (Unit : mm)

@ E1761-21, E1761-22

E1761-21 E1761-22

¢10.6 0.2

SOCKET SOCKET
PMT PIN No. SIGNAL OUTPUT PMT PINNo. SIGNAL OUTPUT

o Ay PMIFINNo. ~—SIGNALOUIPUT TV
4*: M\\SOCKET:E678-UIN 1 R C—— ) Bﬁgg;m (EBCL%;) —©® ) Bﬁgégm gggs)
2 POM HOUSING b b
b L R10:C3L
R112C3+
3 DY8 b -D——F— DY8p+-D
S
o R102C2= R9zC2E
SIGNAL OUTPUT ov7e-O— ovrer-O—tod
— . RG-174/U (BLACK) , DY6B-® R1to R4:510 kQ
BNC CONNECTOR DY6R-®— o R7 O et
to N
v oYSH-@— 1 pY5E @ Clto C3:0.01 yF
 RG- -© R1to R11 C1:330 kQ DY4b+-<3)
;),RSQlJf\t,/U(RED) paz, R6 C1to C3:0.01 pF bva R5
Q l - _ -
2 SHV CONNECTOR DY3pt-— 1 Oz
DY2pt-- 00—+ DY2k Y =
R Y1 @]
R23
ov1p-@—] o iy
o R1 o4 A :O?SSJI‘://U(RED)
w b -4 TRGa7TAL b .
K O———=>0 : RG-174/U
,,,,,,, or EQUIV. (RED) SHV CONNECTOR
SHV CONNECTOR
TACCAO075EA TACCAO076EA
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@ EB849-90

@ - PMT SOCKET
PIN No. SIGNAL OUTPUT
] ' -® - : RG-174/U (BLACK)
< $14.0+0.3 BNC CONNECTOR
0 P —
OZ“T% | | SOCKET: E678-13C R113C2T
1] DY10B+-7)
5 #126+05 L
I R10=C1T R1to R11 CL,:330 kQ
b $124:05 AL O C2:0.014F
o
g POM HOUSING pYee-@ o
1 L DY7b+-<D—
SIGNAL OUTPUT R7
: RG-174/U (BLACK) DY6b- f@—Re
BNC CONNECTOR
AL DY5p+-3—]
R5
o HV REPS
2 :RG-174/U D4 Ra
or EQUIV. (RED) Y35
SHV CONNECTOR R3
DY2p-+--)—t
R2
! DY1p4-D—]
R1 -H.V
Kt - : RG-174/U
,,,,,,, or EQUIV. (RED)
SHV CONNECTOR
TACCAOQ077EA
SOCKET
PMT PIN No. SIGNAL OUTPUT
R B & S 5 :RG-174/U (BLACK)
“'210"02 BNC CONNECTOR
SOCKET E678-12H
o P R11zC3E
2 DY105+--®
H R103C2
=] DY+
g POM HOUSING R92ClT R1:680 kQ
DY8p--D - R3:510 kQ
SIGNAL OUTPUT DY7B -G R2, R4 to R11:330 kQ
: RG-174/U (BLACK) R73 C11t0C3:0.01 pF
BNC CONNECTOR DY6b1--®— s
° DY5p4--@—]
3 RS
~ -HV DY4p+-(©@—1
: COAXIAL CABLE (RED) R4
SHV CONNECTOR DY35- {)—Rz
DY2E
R2
DY1p+--@——]
RL HV
K- @——3 : COAXIAL CABLE (RED)
,,,,,,, SHV CONNECTOR
TACCAO078EB
#186+ 84
PMT SOCKET
o e N PIN No. SIGNAL OUTPUT
o - B—y 5 :RG-174/U (BLACK)
2@ SOCKET: E678-12H b F BNC CONNECTOR
H R113C3
2 POM HOUSING DY8B+--®
B R10% C2=
SIGNAL OUTPUT EALsmCave pn RN
— : RG-174/U(BLACK) DYEB-® R3-560 kO
BNC CONNECTOR RS :
R4, R6 to R11:330 kQ
DY584-- - R5:510 kQ
o B HY DY4b-+-<@) C1to0C3:0.01 pF
3 R6
2 : COAXIAL CABLE (RED) -
SHV CONNECTOR pY3e-@—o
DY2p+-D)
R4
DY1b+--@—
s b R3
R2
RL HV
Kt --O— : COAXIAL CABLE (RED)
,,,,,, SHV CONNECTOR
TACCAO0079EA
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(Unit : mm)

© E974-19

SIGNAL OUTPUT

;
' “RG-174/U (BLACK)
| ! GND
! | Ri6 TAWG22 (BLACK)

i
! i R15 =C3
|
i ! R14
! DY10}
! ! R13
1 SOCKET | i R12 =C2
: E678-12H ! I
9 ! . R11
o= | pbvep@
w| + POM ! ] R0 ]
S HOUSING !
5
3 ! | R9
DY -
i
'oov7 B—@— -
Y | Dve R1: 499 kQ
: AWG22 (VIOLET) U ovs R6 R2 to R7: 330 kQ
_ i > ®‘ RS R8,R11 to R13: 390 kQ
8ql ' >® R9, R10: 300 kQ
8 : AWG22 (BLACK] 1 bva R4 R14 to R16: 360 kQ
. .
SIGNAL OUTPUT | DY3 B—@— - C110C3:0.01 pF
(RGAT4U BLACK) | py2j5>-@—1
| R2
e DY-O—
T
! R1
= 4 I . +H.V
o | ! \[/—®—40:Awezz
1 ] ! (VIOLET)
TACCA0230EA
SOCKET
PMT _PIN No.
, SIGNAL OUTPUT2
T AWG24(RED)
- SIGNAL OUTPUTL
T AWG24(YELLOW)
SIGNAL GND
T AWG24(BLACK)
POWER SUPPLY GND
P R11 c3  :AWG24(BLACK)
SOCKET: E678-17C DY10 b ’{}Rm [
w G-
g l.POM HousING Yo e - {01
E ove - @—7
R8
DY7 H—+--1)—
DY7 h1-(5)—1
o R7 R1:2.7MQ
R2, R4 to R11 :680 kQ
8 DYG"F’@RG R3:1MQ
ovs (D) CltoC3:001 pF
RS
DY4 H—--13—
1 R4
DY3 H--(3)—4
R3
D2 H-L--39—
R2
oY1 -2 —4
K RL
Iy @—+—— HV
,,,,,, : AWG24(VIOLET)
TACCAQ028EB
440+03
350:03
©
3 ﬁ%
A
3 K\ 2035
B
$26.0£0.3
SOCKET: E678-14R PMT SOCKET
1 PIN No. SIGNAL OUTPUT
@ : RG-174/U (BLACK)
S 280405 BNC CONNECTOR
¢ [\.POM HOUSING
R1:990 k@
SIGNAL OUTPUT R2to Rll’ggg KQ
: RG-174/U (BLACK) C1 to C3:0.01 pF
BNC CONNECTOR C4:4700 pF
o
<
HV
: COAXIAL CABLE (RED)
SHV CONNECTOR
L HV
: COAXIAL CABLE (RED)
7777777 SHV CONNECTOR
TACCAQ0B1EB
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© E6133-04

R20
o6 Wy SIGNAL OUTPUT
it ====-%: RG-174/U (BLACK)
T BNC CONNECTOR
R19 TC7
TRl | _+Hv
sIcs - 'D:DSHISLDDCQ?F%ED)
R1 0oo
SOCKET: E—{ SHV CONNECTOR
E678-17C R17 =C4
R16 {{ca
) R15 —=C2
S )
by POM R14 C1 R1:10 kQ
3 HOUSING Sl R2 to R18: 330 kQ
8 R13 R19: 100 kQ
R20, R21: 1 MQ
R12 R22t0 R24:51 Q
R11 Clto C5:0.01 uF
SIGNAL OUTPUT 6, C7: 4700 pF
RG-174/U (BLACK) R10
BNC CONNECTOR
o RO
Rl +H.V
H : SHIELD CABLE (RED) R8
2 SHV CONNECTOR R7
R6
RS
T R4
R3
R2
TACCA0231EA
44.0+0.3
35.0+0.3
SIGNAL OUTPUT
. RG-174/U (BLACK)
| Bl
3 GND
2028 : AWG22 (BLACK)
‘ $174£02 ‘
N
- h, SOCKET
o| @ - E678-14C
sls
S
Q’ POM
#280£0.21 "\ Housing
DY6P-©—3. R1, R11, R13: 270 kQ
] 2R7 R2, R18, R14: 180 kQ
+HY DYSE-@—31 R3 to R9: 150 kQ
: AWG22 (VIOLET) | =R6 R10: 300 kQ
2 oveb-8—34 R15 to R17: 51 Q
o . 3 C1:0.01 pF
3 : AWG22 (BLACK) DY3 9_(:‘@—%?4 2 0.01 iF
SIGNAL OUTPUT DY2 —3— C3:0.022 pF
: RG-174/U (BLACK) T 2R3 C4:0.033 pF
oYip-0—31
i ZR2
I
E 4 Ir ZR1 +HY
o b0 AWG22
 a— (VIOLET)
TACCA0232EA
@ E2624-14, E2624-17
240203 E2624-14 E2624-17
35003
o PMT SOCKET
Y s A N PIN No. SIGNAL OUTPUT SIGNAL OUTPUT
H D= ) :RG-174/U (BLACK) | O : RG-174/U (BLACK)
2 BNC CONNECTOR BNC CONNECTOR
™
i R122
R12EC3 R15R127
$26.0£0.3 R15 e R1, R2:990 kQ
Dy105-+-@®—W—— R1:810 kQ 14 RULEC2T R4:510 kQ
~ SOCKET: E678-14R R14 R1L = R2, R4:510 kQ R3, R5 to R12:330 kQ
I = Dy9i>+-(®— R3, R5 to R12:330 kQ R13to R15:51 Q
- wt f T R13 10 R15:51 O C110C3:001 uF
3 2 C1to C3:0.01 pF
o $28.0+05 C4:4700 pF
@
< I\.POM HOUSING
SIGNAL OUTPUT
: RG-174/U (BLACK)
BNC CONNECTOR
(=]
Q -HV
-H.V : COAXIAL CABLE (RED)
: COAXIAL CABLE (RED) SHV CONNECTOR
SHV CONNECTOR HV
: COAXIAL CABLE (RED)
SHV CONNECTOR
TACCAO0082EB TACCAO0083EB
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® E2624-04, E2624-10

E2624-04

E2624-10

PMT SOCKET PMT_SOCKET
”””” PIN No. “"TTTPINNo,
$32.0£05 © SIGNAL OUTPUT SIGNAL OUTPUT
52200 - RG-174/U (BLACK) : RG-174/U (BLACK)
— GND
15, P : AWG22 (BLACK) P L : AWG22 (BLACK)
w " " ) = R15 R12EC5T
- SOCKET: E676-14T Dy1013+ % R1 1800 kQ Dy1013+--®—Hr R, R2, R12:600 kQ
o Ri3RIOEC4T=  R2,R410R6 :200kQ R3, R5 to R7:200 kQ
o & Dyl R3, R8 :300 kQ DyoPH R4, R9:300 kQ
< voy R7 :240 kQ R8:240 kQ
° R9 :400 kQ R10:400 kQ
3 h.POM HOUSING Dy8>+ R10 -660 kO Dy8b+ R11:660 kQ
Dy7I+ R11 :600 kQ Dy7|>4 R13t0 R15:51 Q
Dyel R12t0 R14 :51Q Dyel €1:0.01 uF
o C1 :0.01pF 7 C2,C3:0.022 pF
Dy5P>+ C2,C3 :0.022 yF Dy5+ C4:0.033 pF
Dy4PH gg fg.ggg b DyaPH C5:0.066 pF
HY Dy3[>+ e Dy3P>+
° —UEN: awe22rrE Dy2}+ Dy2}>+
2 (JOLET) KDy1H "y KDyt
N B
: AWG22/TFE Y
,,,,,,, (VIOLET) ~-——T——  AwcozrTFE
,,,,,,, (VIOLET)
SIGNAL OUTPUT
1 : RG-174/U (BLACK)
TACCAQ084EB TACCAQ085EB
@® E2183-500, E2183-501
E2183-500 E2183-501
~ole.
)
4E T\o
A 7 SOCKET
\deo 7 M SIGNAL OUTPUT PMT_SOCKET
‘RG-174/U (BLACK) [T PIN No. SIGNAL OUTPUT
BNC CONNECTOR I - RG-174/U (BLACK)
6520405 R BNC CONNECTOR
N f—”" 0£0.3 SOCKET: E678-12A P rizLcs R1:10 kO
”l ‘ — DY10 - @_I R2, R11, R13:300 kQ
R11-C2 R3 to R7, R14:150 kQ
R8:180 kQ
) i DY9 B - @»{ d
S [*LPOM HOUSING R10T-C1 oz
3 DY8 B - J R12:240 kQ
2 R9 R1 110ke R15:51 Q
Y7 1 -(a) R2 1660 kQ C1:0.01 uF
Rr8 R3t0R12 :330kQ €2:0.022 pF
SIGNAL OUTPUT
: RG-174/U (BLACK) DY6 5 - (9 CltoC3 :0.0LuF €3:0.047 pF
BNC CONNECTOR R7 ca + 4700 pF 04:2.71 uF -
5 DY5 H- (3 . C5:4700 pl
HY DY4 H - 10 HV
: COAXIAL CABLE (RED) @ R5 =) : COAXIAL CABLE (RED)
SHV CONNECTOR ovaud-4 | L R1 SHV CONNECTOR
! R4
DY2 H- - {12
R3
Y1 - (D
K R2 HV
T @] : COAXIAL CABLE(RED)
77777 SHV CONNECTOR
TACCAO166EB TACCAQ086EB
Bt : R21
' | c6 SIGNAL OUTPUT
! ol RG-174/U (BLACK)
1 T BNC CONNECTOR
I | R20
'p I R1 +H.V
i ! 1o Lo T2 SHIELD CAE(sLE )
000000 (RED)
| DVISP-O I +—] SHV CONNECTOR
SOCKET: ! | R24 SR18 -C4
E678-19D | DY15 B—@—Wwﬁcg
i
e e e
I \ R16 TC2
I
i | ovis ® ﬁls o
< T
I DY12P——
P ' . R14 R1:10 kQ
| :
i3] | DY11 50— R2 to R19: 330 kQ
| R13 R20: 100 kQ
| DY10 B—@i‘ R12 R21, R22: 1 MQ
I R23 to R25: 51 Q
SGNALO p be ERC R1L Clto C5: 0.01 uF
IGNAL OUTPUT 5 6 C6, C7: 4700 pF
BNC CONNECTOR ' py7
E Y | RO
1 +HV | DY6 B—Q?—‘ r8
o .
3 : SHIELD CABLE (RED) 1
~) SHV CONNECTOR 1 OYSh-@ 7
' Dvap-—3
' R6
|
DY3P-@—
3 | RS
' o2 B-—3
] R4
| Dpvi b-0—3
| 1 R3
1K |
TACCA0233EA
N | R22 ER2
] 1
|
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@ E5859, E5859-01

E5859

— TO AL HOUSING

E5859-01

[— TO AL HOUSING
PMT_SOCKET SOCKET : E678-21C
D &SIGNALOUTPUT SIGNAL OUTPUT
{BNCR 9.
Ri8R153C61C7L Pf
Oyt @iireates ’ Dy12t5+ ’@2 323 z:
$58.0£05 eI T iTTe o R1:10kQ Dyl -G at—1 &, R1:10kQ
$510+0.4 Dy10f R12iC3 R2,R3 : 324 kQ Dy10 @ R2,R3 : 442 kQ
Dy S +-® R4,R6 10 R8 : 150 kQ Dyo 15— 2] R4,R6 to R11 : 220 kQ
SOCKET:E678-21C R113C2 R5 : 240 kQ R11 R5 : 309 kQ
I ] Dy8 I +-B— RO : 180 kQ Dys| RIO R12 to R15 : 220 kQ
ol & 1Y THREADED HOLES R10 : 226 kQ py7 S4-@—RL% R16 - 510
3l g e FOR INSTALLATION R11 : 300 kQ v R9 R17,R18 1100 @
# OF MAGNETIC R12 : 360 kQ ver RS C1:470 pF
2 SHIELD CASE R13vgg : ggg kmﬂ Dy5 5+~ €2,C3:0.01 pF
© (e.g ; E989-62 FOR R329) R4 590 smﬁ"%] R7 C4 0022 uF
R17,18 100 Q pr—
g AL HOUSING 11470 pF gy;% o—24
C2:0.022 uF v3H RS
C3:0.047 uF Dy2 30—
c1 C4:0.1pF Dyl
960005 [ C510C7 0,22 yF GE R3 el
- > -HV K\ & R2 r HV
RO shvR 279 shv-R
* AL HOUSING IS CONNECTED TO + AL HOUSING IS CONNECTED TO
GND INSIDE OF THIS PRODUCT. GND INSIDE OF THIS PRODUCT.
Note : Magnetic shield case is available Note : Magnetic shield case is available
to order separately. to order separately.
TACCAOL76EA TACCAOL78EA
$62.0 £ 0.5
SOCKET
PMT
PINNo. SIGNAL OUTPUT
i : BNC-|
P
0
S L DY12P5—
o =
3
3 .
K MAGNETIC
N SHELD CaSE e TO AL HOUSING
RL:10 kQ
SOCKET S R2:240 kQ
fl 1 E678-20A f R3:200 kQ
DY7Ph-(O——3 R4:360 kQ
S 3M2 R5:240 kQ
o \_SCREWS R6:360 kQ
wl O3 R7 to R12:200 kQ
° oval R13 to R17:300 kQ
|
P R18:200 kQ
o N _AL HOUSING @1 R19to R21:51 Q
@ C1:470 pF
€210 C8:0.01 pF
i bv1 @ €9:0.022 uF
E A& €10:0.033 pF
Gl 3 N C11:0.01 pF
3 : o HY
iy I SHV-R
* AL HOUSING IS CONNECTED TO
GND INSIDE OF THIS PRODUCT.
SIGNAL OUTPUT
: BNC-
TACCAG093EA
PMT SOCKET TO AL HOUSING
PiNNo. SIGNAL OUTPUT
Pf :BNC-R
‘ R1332
$64.0£05 RONI=CITT
SOCKET: E678-14A Dy9b+-<@ R114
Dy8j5-+- 3
THREADED HOLES Ve @ T
o T FOR INSTALLATION Dy7}H fC)—Rg 3 R1:10 kQ
o OF MAGNETIC 5 R2 to R13:330 kQ
Dy6 -+ -®——]
H SHIELD CASE tice R8Z C1to C3:0.01 pF
2 (e. g; E989-60 FOR R877 Dys--®— 1 C4:4700 pF
\ E989-61 FOR R878) - ES
1 ) Dy4b+ @R—GSE
1L AL HOUSING D@1
' — Dy2P- *@?;
Dy1p>- ’@?;
R2= -HV
e : SHV-R
* AL HOUSING IS CONNECTED TO
GND INSIDE OF THIS PRODUCT.
Note: Magnetic shield case is available
SIGNAL OUTPUT to order separately.
:BNC-R
TACCAO0B9EA
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(Unit : mm)

® E7693

PMT
SIGNAL OUTPUT
BNC-R
P R213
Dy14/>— éwﬂzn
$740£05 Dy13-1- @
Dy12P5—-@ W]
Dy11p—4(D—3
] DYI05—4@ R1010 kQU
Dyot R2, R18[1240 kQUl
Doyl R31360 kQLl
0 7 7o R411390 kQO
< Dy72-4-G&— R5[1120 kQO
° o 3 R6(1180 kQDJ
S Dyt R70 R14(1100 kO
- D @—3 R15, R16J150 kQUI
Y- R1701300 kQLl
Dy4} i R19151 QO
N [\_AL HOOSING Dy3R-1® gRG R20, Rgié;gongmu
7 o2+ @—1 C20147 nFO
DyIR1@ C301100 nFO)
g BT Lra C4m220 nFD)
O Irs C50470 nFO)
k) T C6: 470 pF
N R2 HV
K SHV:SHV-R
*AL HOOSING IS CONNECTED TO
GND INSIDE OF THIS PRODUCT.
SIGNAL OUTPUT
BNC-R TACCA0227EA
#74.0£05
SIGNAL OUTPUT
@ :BNC-R
® Dy10} 1
} 3 RI9 = R16T C2
S * oyo- QN T
S oyel = RI5T C1
L
% oy7} R14
Dyet RI13
oyst =R12
[X\AL HOUSING. R10110 kQ
, R2, R3, R7(J750 kQ
R4, RII200 kQ
R591 kQ
R6(1510 kQ
RBI300 kQ
R100100 kQ
R110 R17150 kQ
R180) 201151 Q
€10 C3010 nF
C4:4.7nF
c4
—
R1 -HV
SIGNAL OUTPUT, I SHV:SHV-R
:BNC-
*AL HOOSING IS CONNECTED TO
GND INSIDE OF THIS PRODUCT.
TACCA0229EA
SIGNAL OUT
17— GND or +HV
T3
GUIDE MARK le
Top View Lc
‘ ¢ 17502
g ‘
S
%
3 .
E
:
- £0.45
Lo -HV or GND
i i R1toR8:330kQ
Side View STt
Clto C3:0.01 uF/ 200V
SIGNAL OUT
3
o For +HV, it will be necessary to use a
GND coupling capacitor between the output
and the customer's signal processing
. circuit,
Bottom View TACCAOOS7EE
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9, SIGNAL OUT
1|1 RG-1741U
it
} ' GND: AWG22
P "1 Rg =4 c3 (BLACK)
\
GUIDE MARK bve Re : L c2
. DY7 }
Top View R7S= Cl
DY6 |
ol R6
DY5 h—1
$17£0.2 RS
‘ ‘ DY4 p——
- - R4
‘ pY3 pl—7
R3
3 ) pv2 P}
+ R2
v DY1 P—1
K—= IR1
4 — 1 o -HV: AWG22
(VIOLET)
R1to R8 : 330kQ
RO : 160kQ
Clto C3: 0.01yF /200V
=W\ SIGNAL OUT:
T RG-174 U
°
Q -HV: AWG22
(VIOLET)
GND: AWG22
(BLACK)
Side View
TACCAO0060EC
30.0£05
PIN No.1 SIGNAL OUTPUT
L’l—O:RG-lMU (BLACK)
0
c -
+H /T P c3
o
s (17
8 DY10
c2
Y9
37 POM HOUSING c1
+ | DY8
b |
v
2
I DY7 R1toR3 :330kQ
| R7 R4to R10 :220 kQ
‘ DY6 R11 1110 kQ
| R12to R14 :51Q
| R6 R15 11MQ
3 I CltoC3 :0.01pF
|
|
i
77777 -HV
A4 Tg ‘RG-174U (RED)
TACCA0234EA
R
—oP4
PINNo.L [20E05 Y
==°P3 51GNAL OUTPUTS
] — = pp ‘COAXIAL CABLE (GRAY)
A8 S
] o P1
8
POM HOUSING
ME
g
°
3
< R1toR3 :330kQ
R41ORLL :220 kQ
R12toR14 : 51 Q
R15 11MQ
CltoC3 :0.01pF
S
P2 P3
-HV
RG-174/U
POTTING
ORIENTATION | |g o | o} .COMPOUND
BY MARKING P4
P1
—_ HV
P1toP4:SIGNAL OUTPUTS =" :RG-174U (RED)
COAXIAL CABLE(GRAY)
TACCAO0162EA
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(Unit : mm)

® E6736

‘ 30.0+05 ‘
0
=
#
=
8 Pin No.1
[T, —
=}
#
o POM
01 HOUSING
=
o
e
+
2
3
<
o
el
I

ORIENTATION
P16 P15 gy MARKING
Pu P18

T
P12 ¢

)
pa P8 -
POTTING //‘
COMPOUND foa,

IVRVETAEING

L Pp11g
P7 ps

SIGNAL OUTPUT
: COAXIAL CABLE
J I3
i
Dy10} R14 R11=C3 R1toR11 : 220k
f RI2toR14 :51Q
Dy ) L0FC2 RIS :1MQ
Rz RoZCL CltoC3 1001}
Dy8 }
R8
Dy7 @
R7
Dy6
R6
Dy5
RS
Dy4t
R4
Dy3t
R3
Dy2 t
oyt R2
K OyLb
RI5 R1 y

-HV
RG-174/U (RE

RG(1R7é{:l’.)l P1to P16: SIGNAL OUTPUT
COAXIAL CABLE (GRAY)
TACCAO158ED
300405
PIN No. 1
0
S /1]
3 [ PY3 PY3 siGNAL ouTPUT
@ pxo | 0-8D-QEV (GRAY)
Px2 [
PY2
POM HOUSING
PX1 [
E
a
o | PY1
I
R18 R14:
DY11}
R17 RIS C2T
py1o}
R16 R12SC1T
ol
R11
pys}
RI10. R1, R14: 110kQ
oyt R2: 330kQ
! RO R3 to R13: 220kQ
't el RI15: IMQ
/ f R16 to R18: 510
st R8 C1 10 C3: 0.014F
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Dimensional Outline
For E678 Series Sockets
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Index by Type No.

Type Number Product Page
R329-02 ....cccecvverene 51mm (2") dia. PMT .o, 20
R331..ciiiiiiieiieeiene 51mm (2") dia. PMT .o, 21
R331-05 ..cccveveviirenes 51mm (2") dia. PMT ..o, 20
R580..ccceiiieeiieeienns 38mm (1-1/2") dia. PMT ...cccvevieee. 18
R580-17 ..cccveveviirenaes 38mm (1-1/2") dia. PMT ....ccvevnree. 18
RB47-01 ....cevveeenne 13mm (1/2") dia. PMT ..o 18
E678 SERIES........... SOCKEL ..ovevieeiiiiie e 62, 63
R750..ccciiiieeeiiieenas 19mm (3/4") dia. PMT ...oooiieiiinene 19
R760..ccciiieeiieenienns 13mm (1/2") dia. PMT ..o 19
R762..ccveiiiieeiiiieenas 19mm (3/4") dia. PMT ..coooviiiinene 19
E849-90.....ccccvueernn. Socket Assembly .........cccooiiiiis 52
R8B77 oo 127mm (5") dia. PMT ..o 20
R877-01 ...cevvveeenne 127mm (5") dia. PMT ..o 21
R960...c.cterveerreeiens 13mm (1/2") dia. PMT ..o 19
E974-19 Socket Assembly ........ccccooviiiiiiiiis 52
EQ74-22 ..o Socket Assembly ........ccccoiiiiins 52
38mm (1-1/2") dia. PMT .......cccccveeee 18
19mm (3/4") dia. PMT ..ooovieiiene 18
127mm (5") dia. PMT ..o 20
19mm (3/4") dia. PMT ...ooovvieiiienene 19
19mm (3/4") dia. PMT ..oooiieiiene 18
25mm (1") dia. PMT .o, 18
51mm (2") dia. PMT .o, 20
51mm (2") dia. PMT ..o, 21
76mm (3") dia. PMT ..o, 20
76mm (3") dia. PMT ..o, 21
19mm (3/4") dia. PMT ..o 18
127mm (5") dia. PMT ..o 20
60mm (2.5") Hexagon PMT ............. 22
25mm (1") Dual PMT ....ccoeviiiieenn. 22
25mm (1") Dual PMT ....ccoovivinneeen. 23
127mm (5") dia. PMT ..o 20
10mm (3/8") dia. PMT .....oovviiiieee 18
E1761-21........c.cc...... Socket Assembly ...........cooociiiiiiis
E1761-22......ccoeee.. Socket ASSembIY ......coccviiiiieiiiines
R1828-01 ......ccvvennnee 51mm (2") dia. PMT
R1840....cccieieieeniennne 51mm (2") dia. PMT
R1924A ....ccoevieeene 25mm (1") dia. PMT
R1924A-01........c...... 25mm (1") dia. PMT
H1949-50 .........cc...... Hybrid Assembly ........ccccoooevivniennne.
H1949-51 ................. Hybrid Assembly ...........ccoceeeeinnnnn.
E2037-02.....cccvveeee. Socket Assembly .........

51mm (2") dia. PMT

19mm (3/4") dia. PMT ...coovovveeeenn 19
51mm (2") dia. PMT

13mm (1/2") Square PMT ................ 22
51mm (2") dia. PMT ...ooevvrerernene. 20
Socket Assembly .........c.coooeiiiiiiis 52
Socket Assembly .......occoiiiiiiiiiinens 52
76mm (3") dia. PMT ....cocvvvererene. 20

Type Number Product Page
H2238-01 .....cccceeenee Hybrid Assembly ........ccccooovvevinnenne 43
R2248.....ccovveieeee 10mm (3/8") Square PMT ................ 22
E2253-05....ccccceeeenne Socket Assembly .......cccceoeiiiiieiins 52
R2256....ccccvueeiivenenns 51mm (2") dia. PMT ...ocociviiieeee, 21
H2431-50 .....ccceeeenne Hybrid Assembly ...........ccocveeeiinnnne. 43
R2486-02 ................. Position Sensitive PMT .................... 38
R2496.....cccvveiiirenanns 10mm (3/8") dia. PMT ....ccovveveiiinns 19
R2497 ..covveieiivieeennn, 25mm (1") Square PMT ......ccccocee 22
R2604-01 ......ccccc...... 38mm (1-1/2") Square PMT ............. 22
E2624-04.................. Socket Assembly

E2624-10....cccccuuenee. Socket Assembly

E2624-14.................. Socket Assembly

E2624-17 ....cccccuerenee. Socket Assembly

E2924-10............ ... Socket Assembly

E2924-500 Socket Assembly

E2979-500................ Socket Assembly
.. 51mm (2") dia. PMT
Hybrid Assembly ........cccccoovviviinennn.

H3165-10 ....cccceeeenne Hybrid Assembly

H3178-51 .. Hybrid Assembly

H3178-61 Hybrid Assembly

R3292-02 ....ccccveeennee Position Sensitive PMT ........cccccoveee 38
R3377 e 51mm (2") dia. PMT ..o 21
R3478...eiieeiirieeienns 19mm (3/4") dia. PMT ..oooveiiiiieeen, 18
R3479 i 19mm (3/4") dia. PMT ..o, 19
R3600-02 ......cceruennee 508mm (20") dia. PMT ....cccvvernennen 20
R3600-06 ........veennee Hybrid Assembly ........cccccoooevevinnennne. 43
H3695-10 .....ccceeeene Hybrid Assembly ........ccccoooeveviinenne. 42
R3878....ceiiieiieerieene 10mm (3/8") dia. PMT ...ccoevvvrreennn. 19
R3886....cccvverveeriene 38mm (1-1/2") dia. PMT ......cccceueee. 18
R3991-04 .....ccevennenee 19mm (3/4") dia. PMT ..oocvveviiiieeen. 18
R3998-01 .....cccevuvennee 28mm (1-1/8") dia. PMT .......cccccveeee. 19
R3998-02 .....cccevveenee 28mm (1-1/8") dia. PMT .......ccceeueee. 18
RA004.......coveveeriene 51mm (2") dia. PMT .ooocviiiiiiiie
RA124....ccccvveiienne 13mm (1/2") dia. PMT
RA125....ccccoiiieiiiene 19mm (3/4") dia. PMT
RA143....cooiieiniene 76mm (3") dia. PMT oo

R4177-04 13mm (1/2") dia. PMT
R4177-06 .. 13mm (1/2") dia. PMT
R4607-06 51mm (2") did. PMT oo,

RA868..........vveerereen. 10mm (3/8") dia. PMT

RA4885................. ... 76mm (3") dia. PMT
RA998.........ovvrerereen. 25mm (1") dia. PMT

R5113 ioeeeeoeeeereneene 51mm (2") dia. PMT oo,
R5320......oorreenne. ... 25mm (1") dia. PMT ...ovvoennn.
R5325.....veoeeeeerennennn 19mm (3/4") dia. PMT
R5330...cevereeereeereeene 38mm (1-1/2") dia. PMT ..., 18
R5364 .....veoveererenneene 19mm (3/4") dia. PMT .....cooovvven.. 19
R5380...ccvereeererereeene 25mm (1") dia. PMT cooovveeeeer, 18
R5496 ......oeoveererereeene 51mm (2") did. PMT coooeveereeeee, 20



Type Number Product Page
R5505....cccccceeerierens 25mm (1") dia. PMT ..ooooiiviienee, 18
R5505....cccccceverierens Fine Mesh PMT ........ccocviienenneee 22
R5506....cccccveeerereranne 25mm (1") dia. PMT ..oooviiiiiiecene, 19
R5506....ccccceeerrerenns Fine Mesh PMT ........ccocviiieninieene 23
R5611-01 ....ccccvernee 19mm (3/4") dia. PMT ..coovviieiiienne 18
ES5770 .eieiiiiiienaene Socket Assembly ..o 53
E5780..ccieeiiiiiiienennne Socket Assembly .......c..cocciiiiiiiiins 53
E5859...cciiiiiiiieeenn, Socket Assembly .......c..coeeieiieiiiins 52
E5859-01......cceeeeennee Socket Assembly ... 52
R5900U .......ccccveennnn. Metal Package PMT ........ccccceeevvnnneee. 22
R5900U-00-C12 ....... Position Sensitive PMT .................... 38
R5900U-00-C8.......... Position Sensitive PMT .........cc......... 38
R5900U-00-L16........ Metal Package PMT

R5900U-00-M4......... Metal Package PMT
Metal Package PMT
204mm (8") dia. PMT ....coovvvverenee.
204mm (8") dia. PMT ...
51mm (2") dia. PMT ..ooooiiviiieneee.
Fine Mesh PMT .......cococeeiiieniviieee
38mm (1-1/2") dia. PMT
Fine Mesh PMT ......ccccoiiiiiii,
Socket Assembly .......c..coeieiiiiiiins
76mm (3") dia. PMT ..ooooiiviiieeee,
Socket Assembly ..........coccieiiiiiiins
Socket Assembly ...
38mm (1-1/2") dia. PMT
Fine Mesh PMT ......ccoccceiiieiiniieee 23
28mm (1-1/8") dia. PMT .........cc........ 19
Fine Mesh PMT ......ccoccceiiieiiniieee 23
Hybrid Assembly ...........ccooceiennnnne. 42
Hybrid Assembly ............ccooeeeeiinnne. 42
51mm (2") dia. PMT .ceveeeiiiiieeees 20
60mm (2") dia. PMT ....cceevvieeiiens 20
76mm (3") dia. PMT ...ooveeeiiiiieeees 20
60mm (2.5") Hexagon PMT ............. 22
R6235-01 ......cceee...e 76mm (3") Hexagon PMT ................ 22
R6236-01 ......ccvevnnee 60mm (2.5") dia. PMT
R6237-01 ....ccceuveenes 76mm (3") dia. PMT ...ccoeviiieeiies
Socket Assembly .........
Hybrid Assembly ........cccccocvviviinenne.
28mm (1-1/8") dia. PMT ......ccceeneee. 18
64mm (2.5") dia. PMT ....cceevevvreneen. 20
Fine Mesh PMT ......ccoccceiiieniiiiee 22
64mm (2.5") dia. PMT ....coovviiiennen. 21
Fine Mesh PMT ............

Hybrid Assembly
Hybrid Assembly
Hybrid Assembly
Hybrid Assembly
Hybrid Assembly

Type Number Product

H6533 ... Hybrid Assembly ........ccccocvveviiiennne.
HB559 ..o Hybrid Assembly ........ccccocvveviniennne.
HB568....ccccevvvrieeenne Hybrid Assembly ..........ccccceeeiiinnnn..
HB568.......coceeeeenne Hybrid Assembly .......cccccoceeviinennnn.
R6594 .....covveeeiieeene 127mm (5") dia. PMT ..ccooviieiiieens
R6608......cccveerrerenns 51mm (2") dia. PMT ...ocoviviiieeee,
R6608......ccceeeerireranne Fine Mesh PMT .......coccceiiieiininnnn
R6609......ccceeerrerane 51mm (2") dia. PMT ...oooiiiiiiieinen,
R6609....ccccevriiieaaannnn. Fine Mesh PMT .....cccccoiiiiiiiii,
HE612...ccoeiviiviieeenne Hybrid Assembly .........ccccoeeeiiinnnnn.
H6613....cceiiiieeee Hybrid Assembly ........ccccocveeviiiennen.
H6614-70 ......ceee.... Hybrid Assembly ..........ccccoeeeiiinnnnn.

Socket Assembly .........ccocveriiiiiiinenn.
.. Socket Assembly .........cccceeennne

28mm (1-1/8") dia. PMT
28mm (1-1/8") dia. PMT
.. 254mm (10") dia. PMT
254mm (10") dia. PMT

Socket Assembly ........cccooeiiiiiieiis
.. Hybrid Assembly .........c..ccccc..
508mm (20") dia. PMT
Hybrid Assembly .........cccooeeeviiiennnnn.
Hybrid Assembly ........ccccocveeviniennen.
21t Shape PMT ..o,
21t Shape PMT oo,
Metal Package PMT .........ccccovvveennne
R7400U-03............... Metal Package PMT .........ccccevveeennee
R7400U-06............... Metal Package PMT .........ccccevvveennne.
H7415..ccooieiiiieeee Hybrid Assembly .........cccoccveviieennnne.
H7416....ccooieeeene Hybrid Assembly ........ccccoceeviniennen.
H7417 i Hybrid Assembly .........cccocoeeviieennnen.
R7494.....cccoveveienne 25mm (1") dia. PMT oo
R7494.......cocovvveeeenne Fine Mesh PMT ..o
E7514 .ccviviieiiiienens Socket Assembly ......occceevviiieiiiinnns
R7525....ciiiiiiienieene 28mm (1-1/8") dia. PMT
R7535-01 ....ccoevrunennee 21t Shape PMT ..o
H7546....ccccoviieeeene Hybrid Assembly ........ccccooveeviniennnen.
H7546.....cccovieeeene Hybrid Assembly ........ccccocveeviiiennen.
R7600-00-C12.......... Position Sensitive PMT
R7600-00-C8............ Position Sensitive PMT
E7693...cccviieeiiienee Socket Assembly .......ccocevviiieiiiinnnns
E7694 ................. ... Socket Assembly ..........ccceee.
R7761 ..o 38mm (1-1/2") dia. PMT
R7761 ..o Fine Mesh PMT ......cooviiiiiiinicnene
R7899.....ccccevnenne ... 25mm (1") dia. PMT
R7899-01 25mm (1) dia. PMT
H8318-70 ....ccvveveenne Hybrid Assembly ........ccccooveeviniennne.
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CAUTIONS AND WARRANTY
/N WARNING

Take sufficient care to avoid an electric shock hazard
A high voltage used in photomultiplier tube operation
may present a shock hazard. Photomultiplier tubes
should be installed and handled only by qualified per-
sonnel that have been instructed in handling of high
voltages. Designs of equipment utilizing these de-
vices should incorporate appropriate interlocks to
protect the operator and service personnel.

JAN

HIGH
VOLTAGE

The metal housing of the Metal Package PMT R5600 series is
connected to the photocathode (potential) so that it becomes a
high voltage potential when the product is operated at a nega-
tive high voltage (anode grounded).

PRECAUTIONS FOR USE

@ Handle tubes with extreme care

Photomultiplier tubes have evacuated glass envelopes. Allow-
ing the glass to be scratched or to be subjected to shock can
cause cracks. Extreme care should be taken in handling, espe-
cially for tubes with graded sealing of synthetic silica.

@ Keep faceplate and base clean
Do not touch the faceplate and base with bare hands. Dirt and
fingerprints on the faceplate cause loss of transmittance and dirt
on the base may cause ohmic leakage. Should they become
soiled, wipe it clean using alcohol.

@ Do not expose to strong light

Direct sunlight and other strong illumination may cause damage
to the photocathode. They must not be allowed to strike the pho-
tocathode, even when the tube is not operated.

@ Handling of tubes with a glass base
A glass base (also called button stem) is less rugged than a
plastic base, so care should be taken in handling this type of

tube. For example, when fabricating the voltage-divider circuit,
solder the divider resistors to socket lugs while the tube is in-
serted in the socket.

@ Cooling of tubes

When cooling a photomultiplier tube, the photocathode section
is usually cooled. However, if you suppose that the base is also
cooled down to A|30Aé or below, please consult our sales office
in advance.

@ Helium permeation through silica bulb

Helium will permeate through the silica bulb, leading to an in-
crease in noise. Avoid operating or storing tubes in an environ-
ment where helium is present.

Data and specifications listed in this catalog are subject to
change due to product improvement and other factors.
Before specifying any of the types in your production
equipment, please consult our sales office.

WARRANTY

All Hamamatsu photomultiplier tubes and related products are
warranted to the original purchaser for a period of 12 months
following the date of shipment. The warranty is limited to repair
or replacement of any defective material due to defects in work-
manship or materials used in manufacture.

A: Any claim for damage of shipment must be made directly to
the delivering carrier within five days.

B: Customers must inspect and test all detectors within 30 days
after shipment. Failure to accomplish said incoming inspec-
tion shall limit all claims to 75% of invoice value.

C: No credit will be issued for broken detectors unless in the
opinion of Hamamatsu the damage is due to a bulb crack or a
crack in a graded seal traceable to a manufacturing defect.

D: No credit will be issued for any detector which in the judg-
ment of Hamamatsu has been damaged, abused, modified
or whose serial number or type number have been obliter-
ated or defaced.

E: No detectors will be accepted for return unless permission
has been obtained from Hamamatsu in writing, the shipment
has been returned prepaid and insured, the detectors are
packed in their original box and accompanied by the original
data sheet furnished to the customer with the tube, and a full
written explanation of the reason for rejection of each detec-
tor.

F: When products are used at a condition which exceeds the
specified maximum ratings or which could hardly be antici-
pated, Hamamatsu will not be the guarantor of the prod-
ucts.
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Typical Photocathode Spectral Response and Emission Spectrum of Scintillators

TPMHB0342EC

100
©
. pav. s . ©
: AN
~ / '. ‘\ \ ., ®
> 10 - 1+ I
@) hY 4 4 ® A\
P 4 W\ \
w | ".‘ \ 1\
L_) @</7, PWO "‘\ K
i T3 LSO Csl (TI) “‘\ “\
L W
s I W
35 PLASTIC  vAP LRI —_
E Ny | L S
Z 1 BaF2 ——~== S ) 100 -
=) a AW 1 80 ~
(@4 ' \/ A A\l 11 60 %)
/ ) | ) \ \'i >
[N ) \ \ i
I \ 40 =
_ \ >
i I \ <
I ) LLl
I I UIERY] \ \\ 20 >
: 1 l," M \ M =
0.1 1120 l‘.\‘ 1 MY 0 5
0 100 200 300 400 500 600 700 H:J

WAVELENGTH (nm)

Borosilicate Glass

UV Glass

Synthetic Silica

Bialkali Photocathode

High Temp. Bialkali Photocathode
Extended Green Bialkali Photocathode

CDe0e®



HAMAMATSU

HAMAMATSU PHOTONICS K.K., Electron Tube Center
314-5, Shimokanzo, Toyooka-village, lwata-gun, Shizuoka-ken, 438-0193, Japan
Telephone: (81)539-62-5248, Fax: (81)539-62-2205

http://www.hamamatsu.com/

Main Products

Electron Tubes
Photomultiplier Tubes
Light Sources
Microfocus X-ray Source
Image Intensifiers
X-Ray Image Intensifiers
Microchannel Plates
Fiber Optic Plates

Opto-semiconductors

Si Photodiodes

Si PIN Photodiodes

Si APDs

GaAsP Photodiodes

Photo ICs

Image Sensors

Position Sensitive Detectors
Phototransistors

Infrared Detectors

CdS Photoconductive Cells
Photocouplers

Solid State Emitters

Imaging and Processing Systems
Video Cameras for Measurement
Image Processing Systems
Streak Cameras

Optical Measurement Systems
Imaging and Analysis Systems

|OCT.2000 REVISED |

Information in this catalog is believed
to be reliable. However, no
responsibility is assumed for possible
inaccuracies or omission.
Specifications are subject to change
without notice. No patent rights are
granted to any of the circuits
described herein.

©2000 Hamamatsu Photonics K.K.

Sales Offices

ASIA:

HAMAMATSU PHOTONICS K K.

325-6, Sunayama-cho,

Hamamatsu City, 430-8587, Japan

Telephone: (81)53-452-2141, Fax: (81)53-456-7889

USA.:

HAMAMATSU CORPORATION

Main Office

360 Foothill Road, P.O. BOX 6910,

Bridgewater, N.J. 08807-0910, U.S.A.

Telephone: (1)908-231-0960, Fax: (1)908-231-1218
E-mail: usa@hamamatsu.com

Western U.S.A. Office

Suite 110, 2875 Moorpark Avenue

San Jose, CA 95128, U.S.A.

Telephone: (1)408-261-2022, Fax: (1)408-261-2522
E-mail: usa@hamamatsu.com

United Kingdom:

HAMAMATSU PHOTONICS UK LIMITED

2 Howard Court, 10 Tewin Road, Welwyn Garden City,
Hertfordshire AL7 1BW, United Kingdom

Telephone: (44)1707-294888, Fax: (44)1707-325777
E-mail: info@hamamatsu.co.uk

France, Portugal, Belgium, Switzerland, Spain:
HAMAMATSU PHOTONICS FRANCE S.A.R.L.

8, Rue du Saule Trapu, Parc du Moulin de Massy,
91882 Massy Cedex, France

Telephone: 33(1) 69 53 71 00, Fax: 33(1) 69 53 71 10
E-mail: infos@hamamatsu.fr

Swiss Office

Richtersmattweg 6a

CH-3054 Schupfen, Switzerland

Telephone: (41)31/879 70 70, Fax: (41)31/879 18 74
E-mail: swiss@hamamatsu.ch

Belgiam Office

7, Rue du Bosquet

B-1348 Louvain-La-Neuve, Belgium

Telephone: (32)10 45 63 34, Fax: (32)10 45 63 67
E-mail: epirson@hamamatsu.com

Spanish Office

Centro de Empresas de Nuevas Tecnologias

Parc Tecnologico del Valles

08290 CERDANYOLA (Barcelona), Spain
Telephone: (34)93 582 44 30, Fax: (34)93 582 44 31
E-mail: spain@hamamatsu.com

Germany, Denmark, Netherland:

HAMAMATSU PHOTONICS DEUTSCHLAND GmbH
Arzbergerstr. 10,

D-82211 Herrsching am Ammersee, Germany
Telephone: (49)8152-375-0, Fax: (49)8152-2658
E-mail: info@hamamatsu.de

Quality, technology, and service are part of every product.

Danish Office

Erantisvej 5

DK-8381 Tilst, Denmark

Telephone: (45)4346-6333, Fax: (45)4346-6350
E-mail: Ikoldbaek@hamamatsu.de

Netherland Office

PO Box 50.075,1305 AB Almere The Netherlands
Telephone: (31)36-5382123, Fax: (31)36-5382124
E-mail: hamamatsu_NL@compuserve.com

North Europe:

HAMAMATSU PHOTONICS NORDEN AB
Smidesvagen 12

SE-171-41 Solna, Sweden

Telephone: (46)8-509-031-00, Fax: (46)8-509-031-01
E-mail: info@hamamatsu.se

Italy:

HAMAMATSU PHOTONICS ITALIA S.R.L.

Strada della Moia, 1/E,

20020 Arese, (Milano), Italy

Telephone: (39)02-935 81 733, Fax: (39)02-935 81 741
E-mail: info@hamamatsu.it

Hong Kong:

HAKUTO ENTERPRISES LTD.

Room 404, Block B,

Seaview Estate, Watson Road,

North Point, Hong Kong

Telephone: (852)25125729, Fax: (852)28073155

Taiwan:

S&T HITECH LTD.

3F-6 N0.188, Section 5, Nanking East Road

Taipei, Taiwan, R.O.C.

Telephone: (886)2-2753-0188, Fax: (886)2-2746-5282

KORYO ELECTRONICS CO., LTD.

9F-7, No0.79, Hsin Tai Wu Road

Sec.1, Hsi-Chih, Taipei, Taiwan, R.O.C.

Telephone: (886)2-2698-1143, Fax: (886)2-2698-1147

Republic of Korea:

SANGKI TRADING CO., LTD.

Suite 431, World Vision Bldg.,

24-2, Yoido-Dong, Youngdeungpo-ku,

Seoul, 150-010, Republic of Korea

Telephone: (82)2-780-8515, Fax: (82)2-784-6062

Singapore:

HAKUTO SINGAPORE PTE LTD.

Block 2, Kaki Bukit Avenue 1, #04-01 to #04-04
Kaki Bukit Industrial Estate, Singapore 417938
Telephone: (65)7458910,Fax: (65)7418201

TPMOOO001EO06
OCT. 2000 T

Printed in Japan (7,000)



