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Multianode Photomultiplier Tubes (MAPMTS):

- Design, crosstalk, applications
- Hamamatsu H8500 and H9500 MAPMTs

Experimental Setup:

- Laser scan method

Scan Results:

- H8500 single photon scans
- H8500 and H9500 multiphoton scans

Summary:
- Overview of findings
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S - Particle identification detectors, e.g. RICH counters
Applications o .
- Medical imaging devices, e.g. SPECT, PET
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Experimental Setup and Method
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University ~ H8500 Single Photon Scans, 1mm
of Glasgow laser beam diameter
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* 0.1mm beam, ~ 260 photoelectrons
* 0.04mm step scan of 1 pixel

| H8500 Gain Map - QDC Channel 40 |
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H8500 Multiphoton Scans

— Pixel Response

| ProjectionX of biny=76 |

Number of Entries

hGainMapQdcChanneldd_px

Entries

!

AR,

Mean

141
3.563
1.822

|
P
Pl
|||I
|||I
I
I
[ R R B
I
NN
IR

L P I
1 2

Number of Entries

4 5 6 7

horizontal laser position (mm)
| ProjectionY of binx=76 | hGainMapQdcChannelss _py
Entries 152
1 Mean 3.395
= _RMS 1.889
0.9 E
ﬂ.Bi .............
0.7
0.6[
0.5 .......
0.4
0.3—
02 v v L L e L ]
0 1 2 3 4 5 6 7

R. Montgomery,

vertical laser position (mm)

IOP NPPD 2011, Slide 8




Relative pixel | 28 | 29 | 44
positions and 26 | 27 | 42

University

of Glasgow

QDC channel
mapping 24 | 25

22 | 23 | 38
20 | 21 | 36

| H8500 Gain Map - QDC Channel 24 |

vertical laser position (mm)

horizontal laser position (mm)

Normalised Gain

H8500 Multiphoton Scans

— Crosstalk

| H8500 Gain Map - QDC Channel 29 |

T R £

EBA ;

5 3

™ o]

] 4

o

L]

3

£

H

3 4 5
horizontal laser position (mm)

| H8500 Gain Map - QDC Channel 38 |
£
L]
o
o
@
®
E
=]
4

vertical laser position (mm)

2 3 4
horizontal laser position (mm)

R. Montgomery, IOP NPPD 2011, Slide 9



University H9500 Multiphoton Scans

of Glasgow - Pixel Response

| ProjectionX of biny=52 | el o
* 0.1mm beam, ~ 530 photons 8 i JW“ - tom
* 0.04mm step scan of 1 pixel 3 09 ﬁf | wﬁ
£ osf iy
| H9500 Gain Map - QDC Channel 22 | -E- 0.75 f ﬁ
4 : Fl_ﬁ
0.61

e
(3]

(2

i

Normalised Gain

0.5
0.4
0.3

el all Y PR PR O AU A BN B
0 0.5 1 1.5 2 2.5 3 35 4
horizontal laser position (mm)

vertical laser position (mm)

| ProjectionY of binx=49 | hGainMapQdcChannelz2_py
Entries 82
"] Mean 2,076
2 1 RMS 1.035
£ errrr'J/ﬂ ‘LLLL‘HLH
w
g 4
g 08 \
=
: | 3 I
beolovodiomberslonidiiaden b eobeeatenn g . g, R 0.7
2 2.5 3 3.5 4 - JJ
horizontal laser position (mm) 0.6

» Horizontal segmentation of dynode °-5§
chains corresponding to expected
0.3 i I D D I I P |
number, less than for H8500 I D O I

R. Montgomery, IOP NPPD 2011, Slide 10



i7a| University H9500 Multiphoton Scans

of Glasgow - Pixel Response
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University H9500 Multiphoton Scans
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Position sensitive MAPMTSs:
- Enhancing performance of imaging detectors

Single photon scans of H8500 MAPMT:
- Homogenous detection efficiencies across MAPMT
- Independent of photon angles

Multiphoton scans of H8500 and H9500 MAPMTSs:
- Response and crosstalk pattern dependence upon dynode
arrangement and metal mesh construction

Further studies:
- H7546 MAPMT (different dynode arrangement)
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 Particle identification detectors

e.g. Cherenkov counters: HERA-B RICH:
- HERA-B Hamamatsu R5900- -
00-M16 0.1(516/j:nirria.20
- COMPASS Hamamatsu R7600- 10.11.127
03-M16
H9500 with

« Medical imaging e.g. PET, CsI(TI) array:

SPECT, small animal gamma
cameras

http://dx.doi.org/1
0.1016/j.nima.20
08.05.052
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1) ey Hamamatsu H7546 MAPMT

* Enhanced photocathode — superior single photon
detection efficiency

‘ H7546 Global Efficiency Map - 0.4mm step scan

9 20
E
c
=
2 15
o
@
%]
[1+]
-
E 10
E _
g .
U AT | . O ’
| | | o l
DE= -
0 5 10 15 20
H7546 data sheet, Horizontal Laser Position (mm)

http://mwww.hamamatsu.com
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!Umvers1ty Measuring Laser Beam Diameters
g gy with a CCD

Image Intengity 2D Profile

« CCD beam image just before saturation

 FWHM of intensity profile [CCD pixels]

« 1 CCD pixel diameter = 6.45um

* Obtain laser diameter [m]
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Counts

Laser Scan
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General Analysis Method
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: —— Signal - Signal fraction above noise
3 — Noise threshold cut
j:: Pedestal . Gain
a0l - Peak to pedestal separation
Charge (QDC Bins)
A * For every laser position:
> lluminated Pixel - extract, analyse signals for all
= Response OR channels readout
.2 Non-illuminated - calculate detection efficiency,
3 Pixel Crosstalk gain
- > - plot results against laser position
Laser Scan Position - X during scan
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H8500 Global Efficiency Map: -1000V, NDF 4.5
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