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Outline

€ Prototype preparations
€ New MPPC with excellent radiation hardness properties

€ Particle Identification



Prototype Preparations
€ T applied for a grant of 210k NOK (~35k USD)

€ About 12k USD should be used to pay a master student to help with
with stacking and testing of the prototype

€ The rest is meant for purchasing high precision power supplies
and other small items and travel for 3-4 persons for 2 test beam
periods

€ Gigi told me yesterday that he has 50 m of Y11 fiber left and will
send it after the meeting

€ This is not enough, so I need to get some samples somewhere else



€ The 24 Pb plates
machined to the right
shape are in Bergen

€ The packing from the
company to CERN was
terrible

€ Plates have a lot of dents
and scratches

Pb Plates
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€ The packing from CERN to
Bergen was not good either

€ Plates were in a box but could
move around in the box
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First Strip

€ First radial strip milled with
old machine

€ The groove for the MPPC
is visible

€ There is some nasty residual
glue we try to wash off



Computer-controlled Milling Machine

€ The machine shop in Bergen has a computer-controlled milling
machine

€ Dominik Fehlker,

our electronics
engineer has
programmed 48
left-handed spirals

and 48 right-handed
spirals in Pro Engineer

€ Dominik is transferring
one spiral from Pro
Engineer to the
milling machine




Properties of New MPPC's

Hamamatsu has produced two new photo sensors with 2500 pixels
and 4489 pixels

These have larger dymanic range but smaller gain

MPPC | #cells| C Rt | Ceanr | T=RXC,, | VB,V | V,,,V | Gain(at V),
type 1/mm? pF kOhm fF ns T=23C| T=23C X10°

Lum 1 a0 | 30 | 1600 | 675 | 114 | 7275 | 764 2.0
pitch

20um 1 o500 | 31 305 |124| 38 | 7305 | 750 2.0
pitch

Zum | 600 | 32 301 20 60 | 72.95 | 7a.75 2.75
pitch

=0 pm 200 | 36 141 | 90 | 127 | 69.6 | 70.75 7.5

pitch




Backward Layer0 |

Expected n Flux *

190-

All energies  iuemn

€ Take values from Eugeneo's values “E
from Annecy talk g

€ Inlayer O of backward IFR EC,
worst rate is 3500 Hz/cm?
= rate a z=-128 cm should be

be lower 2" '
. % W @ @ w2 %
€ In tenyears (200 days running) w1 MeV
estimate 6.1*10 n/cm? _ Hzlcm?2

or 6.1*10% n/mm?2

€ This high flux is only in the inner
region (r=31-41 cm)

€ The rate drops by significantly
towards outer edge

€ If n'scome from IP, MPPC is
perpendicular to flight path




PDE (515 nm) [%]

.her'formance of 15 um MPPC after 10*3 n/cm?

€ The new MPPCs have lower efficiency (more boundaries) and need
higher bias voltage to compensate for loss
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€ Thereis also a new SiPM from China (NDL) that looks good foo



erformance of 15 um MPPC after 1013 n/cm?

linearity with Y11 and fast UV LED light, 15 pm pitch MPPCs (50 ns int. time)

10000 € 15 um MPPCs still work fine
. oAUNLED. 18 lcron) - after 1013 n/cm? irradiation
—_ 4 Y11, 15 micron o .
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15 um MPPC after 1E13 neutrons/cm?
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€ Soif the 25 um pixel MPPC

show a problem we switch to
20 um pixel or 15 um pixel
MPPCs

> here we have a safety margin
of at least 104

wter'formance of 15 um MPPC after 1013 n/cm?

€ S/N and equivalent noise charge

after irradiation looks ok

€ According to Eugenio's study
backward endcsp EMC will see

10° n/mm? after 10 years
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Particle Identification

€ Do dE/dx pattern recognition for hadrons = for MIP-like particles
energy losses are (dE;,=4.3 MeV, dE_,;=0.6 MeV)
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= look at dE/dx pattern and combine it dE/dx information from SVT
and DCH =» improve K/n separation (3c) up 1o 0.6-0.7 GeV



Particle Identification: ToF

Bead A Pilormng  Camensd Vi & Curvort  intagram B Fiting | elp & Aot

ToF application 4 time constants oo o T2l { o
® Scintillator t,=2.2 ns - ]
® Y11 fiber t¢,.=2.3 ns i o
® MPPC rise time resolution G
GMPPCNO.I nS : ::d
® transition time in fiber I =5
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€ MPPC signal is trigger by e .- -
arrival of first photon e = —— p‘:""]
g ) | v ot=10 ps
€ We have up to 24 measurementss ° ' ot=20 ps
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