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 ETEL is based in the UK close to London Heathrow Airport

* Specialise in the design and manufacture of photomultipliers and electronics

e 50 vyear history in photomultipliers and electronics for industrial, scientific, and

medical applications
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Photomultiplier Businesses

ET Enterprises, UK

*Pmts for specialist applications

*19 mm to 280 mm diameter

*110 to 900 nm sensitivity options

*Low dark noise for photon counting
*Good SER p/v

*QE to 35%

*Ultra-low background glass options

*-200 to + 175 deg. C capability

*Rugged pmts for space and oil well logging

Flexible dual site manufacturing for high volumes
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ADIT, USA
*Pmts for radiation monitoring and homeland
security
*Pmts for:
* plastic scintillators
* Inorganic scintillators
* Photon counting
*13 mm to 135 mm diameter
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11” Hemispherical pmt — type D784KFL 2 ABIT ele“““(ibes
| ! | | : |

Type: 1st Princpal Stress
Unit: MPa
05/10/2011, 12:00:31
22 20.17 1833 165 1467 128 11 917 733 55 367 18 0

* Pressure resistant, good timing,
good energy resolution, low
afterpulse, will be available in ultra-
low background glass.

(2.5 Bg/pmt)

* Designed for long term deployment
to 7 bar
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Initial performance measurements
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Large diameter pmt range

Diameter (in)

No. of stages 12
Typical operating gain 1077
Typical QE% at peak 28
Surface area (cm?) 160
Typical dark cps at 20C 1500
Typical SER ratio 2.0

Typical 1le TTJ fwhm(ns) 2.7
Minimum Temperature -30C

Weight (grams) 380
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Compact 3inch pmts (KM3NeT) - electmn(tibes
| ! | | :

* short, fast timing, large area, high gain, low afterpulse, and low cost pmt.
* Evolution of pmt design;
D783 — special window, D793 — blown window, D792 - larger area.

* The special blown bulbs are made in our UK glass facility and can be made
in ultra-low background glass.
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 Low cost & compact with large active area
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D792KFL — performance o E”terperliiii‘(mbe\
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Development Type D872
28 mm dia.

11 dynodes
low afterpulse design
Variant of existing production type

PIN No. CONNECTION

1 — ic

2 — D3

5 — D5 43

mim

4 - D/ 87mm 12.7mm MAX.

5 — D9

6 — DN

7 — ANODE

8 — D10

9 — D8 -

10 — D6 =i

11 — D4 282mm | W o e

12 = D2 MAX O/DIA — v

13 — CATHODE —

14 — DI | /J:)

15 — ic

16 — ic
Limits:— Issue |Date C/Note No.| Sign ||Material awn by PETER CQOK |Project

_____ D872
DECTMAL_DIMENSIONS — 5 Date  31.07.2012
FRACTIONAL ENSIONS Finish
J ) — +1/64" Scale 11 Title
METRI€-TIMENSIONS — \m — Checkes EXTERNAL DIMENSIONS
Code No. SO ALY CORMACK

SPECIAL LIMITS AS STATED _ Drawing Number
CONRDENTIALITY NOTICE. THIS DOCUHENT {INCLUDING AU. \NFORHATIOM CONTNNED THEREIN) IS OWNED BY yprov \\.j
R e e ST RRIRANEN R TR 4 = |77 A CORMACK PCO2BBV] e,
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Development of high QE processes
PMT Type: D872
100
Development Type D872 S/No A/No. Sens 1 CB CR D1gain NomA/L DC OLA/L 1E7 Gain SER
MA/Lm  pA/Lm  pA/Lm Y nA Y Y p/v
211 785852 144 14.9 20.6 15.4 1020 2.5 1364 1195 1.7
212 785871 135 15.4 15.3 15.3 1005 3.9 1348 1230 2.3
213 785867 135 14.7 15.5 13.4 863 2.9 1146 1040 2.3
214 785872 129 15.1 12.5 15.0 822 3.92 1090 1050 1.7
215 785863 132 15.0 13.1 15.4 972 3.76 1340 1230 25
217 785864 156 15.4 24.8 14.1 1020 1.014 1384 1295 1.8

D872 - Spectral Response

40
—#211 Q.E. Corrected

—#212 Q.E. Corrected
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High QE Photocathodes (CTA)

40

Typical spectral response
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Typical QE for 7 stage D573KFL for CTA

HQE cathode variants are becoming available
for most bialkali pmts in range 25 to 78 mm dia.
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Electronics - voltage dividers, power supplies and HV Bases

HV Bases

* Compact size, high performance
 down to 7 mW power consumption
* Flexible 4.5 to 18V input
* Internal or external voltage control
Output options:

* Anode direct

 100MHz amplifier

* Amp - Disc with TTL

Thank you
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