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Multi~vinode (Ix32) PMT 32 of the beam profile &
low intensity channels
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Current Realisation

Beam profil measurement based on light radiation of atoms exciteby the particle beam

32 CH. LINEAR ARRAY PMT
HAMAMATSU H7260

QUARTZ WINDOW

EM & X-RAY SHIELDING
BEAM

GLASS LENS \

f=100 mm
GAS TARGET CHAMBER

32 CH. TRANSIMPEDANCE
PREAMPLIFIER

Image of the beam was projected onto MPMT ( 1 line of 32 pixels of
7x0.8 mm? size of 1 mm pitch ) located at 50 cm distance from the beam via the
lens of 10 cm focusing distance

32 pixels of MPMT were divided into 8 separated gro ups of 4 interconnected
pixels. Signals of these 8 groups were amplified by preamplifiers, located by
MPMT which was designed and produced at COSY. These  signals were registered
by two Tektronix oscilloscopes.
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Effective Area:

Cathode Type

Peak Wavelength
Radiant Sens at peak

Window Material
Min Wavelength
Max Walength

Cathode Lum. Sensitivity

Red White Ratio

Anode Lum. Senstivity

Gain

Dark Current
Rise Time
Pixel Size
Pixel Pitch
Cross Talk
Output Type

7 mm X
31.8 mm
Multialkali
420 nm

65 mA/W
Borosilicate
300 nm
880 nm
250 pA/Im
0.3

250 A/Im
1.0E+06
0.5nA

0.6 ns
0.8x7 mm
1 mm

3%
Current Output
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Spectral Response and Cross Talk (3 %)
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Anode Uniformity

Figure 9: Cross-Section Figure 10: Typical Gain Characteristics Figure 11: Anode Uniformity (Example)
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SPECIFICATION

BANDWIDTH ~100MHz
TRANSFER RESISTANCE 500kOhm
CURRENT NOISE ~3pA [ Hz1?
OUTPUT 2Vpp / 50 Ohm

SIGNAL PROCESSING MODES

CURRENT TO VOLTAGE CONVERTER (C ~0)
Uour =R * iy

CHARGE SENSITIVE PREAMPLIFIER (C >>0)
Uout peak = Qn/C
EXPONENTIAL ROLLOFF t = RC
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Test Device

‘\
PMT & Optics

\ Beam

Gas test target is intended for method development at different kinds of gas
and gas pressure to find an optimal residual gas composition using e xtracted
beam of high intensity. Some metal or another chemical compound vapour as

luminescence substance can be used.
The target was designed and produced at JINR (Dubna ) and installed in JESSICA beam line at COSY
(Juelich).
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Test Device In the Beamline

The proton beam of ~10 10 intensity at the energy of 1.2 GeV of ~4 cm diameter  of ~100
ns duration has passed through the gas target fille d with N , of pressure from 10 -3 to
10*3 mbar.

Jurgen Dietrich  ICFA Bensheim 2004



LED pulsed operated

PMT (10 channels added)

PMT (10 channels added)

PMT (2 channels added)




PMT (4 channels added)

PMT (4 channels added)

PMT (4 channels added)




Measured Vertikal Beam Profile

(beam was shifted by a vertikal steerer, without le  ad shielding
PMT 250 V)
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Background Reduction due to Lead Shielding of the P MT

without led shielding with led shielding
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First Measurements in the COSY - Ring
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First Measurements in the COSY - Ring
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First Measurements in the COSY - Ring

Jirgen Dietrich  ICFA Bensheim 2004



2-101°p 10® mbar

FB5-cup in (no beam)
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Advantagesof beam position and profile monitors (BPPM) basedigint radiatiol
comparatively to the methods based on registratieonazation particles:

1. The spatial resolution of the method is not limibgcthe beam intensity: the be
space charge field does not influence a photon taajec

2. The measurement can be carried out in magnet fields logh level where |
application of ionization methods is very limited.

3. The spatial resolution can be easily varied witho@nses. The time resolut
of ~200 ps can be obtained. It is at least by oneroofl magnitude better than
resolution of electron-based diagnostics systems wariddvders better than idmase
systems.

4. The photomultipliers (PMT) are significantly more stsie against the lgh
light as well as beam and secondary particles tharomhannels plates (MCP), wh
are applied usually for electrons and ions registration

The maindisadvantageof the photon registration method is its rather lowsgerity
because atomic excitations craesztion is smaller than the ionization one. How
this disadvantage practically does not limit appiaa of the method under spec
conditions




- Nondestructive method of beam diagnostic system based on light radiation
atoms excited by the beam patrticles has the advamges in comparison with th
methods based on registration of ionization parti@ registration - higher spatial
and time resolution, insensitivity to external electric ad magnetic fields and, as
conseguence, to the beam space charge fields.

Multichannel photomultipliers are appreciably more resistive againstinjurious

exposures like the bright light as well as beammal secondary particles thal
microchannels plates (MCP) which are applied usuall for electrons and ion:
registration.

N, can be considered as scintillation substance.

However it is necessary to increase the sensitivitgf the device.Additional
researches are necessary for this godore effective scintillating substances ar
required to use them in gas or vapour jet generatgrwhich produces a loce
enhancement of residual gas pressure. Also developnt of convenientoptic
system and mathematical methods of data acquisitiois necessary
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