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eriment

dedicated to study the origin of the

er disappearing from the Universe we

b is a forward single arm spectrometer
cise vertex detector of all the LHC
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0.8 cm from the interaction point (in radius).
VELO: the most precise Highly sophisticated to spatially resolve the
VERTEX detector system Vertices, sustain the occupancy and the

radiation levels.

ECAL HCAL

Interaction

point ’ et 300mrad
g ||| |

Beam

Beam .
ertex
ocator

Iln..
lllll

Vertex detector

Calo Muon

@ Tony Affolder, Themis Bowcock, Henry Brown, John
Carroll, Gianluigi Casse, Peter Cooke, Stephanie
Donleavy, Karlis Dreimanis, Stephen Farry, Karol
Hennessy, David Hutchcroft, Myfanwy Liles, Mike
Lockwood, Ben McSkelly, Girish Patel, Adrian
Pritchard, Kurt Rinnert, Tara Shears, Tony Smith, Peter
Sutcliffe, Mark Whitley, Mike Wormald.




... and, as one can expect from a
detector set to measure Beauty, it is
a beautiful piece of work.

or the radiation hard
/ (now the golden
or the upgrades)
First use of advanced composites
‘_ (TPG for heat & ZERO-CTE
layups) at CERN.
It lead to two Industry awards in
the UK (Micron Semiconductors
and Stevenage Circuits)




nabling great

d 1mproving
nologies for the public
- (applications).



Ing 1or the coming
1allenges ..

QJ

ammes are more and more
| : in terms of granularity,
adiation toler (low) mass ...

g detectors for experiments cannot be
2d in a responsive mode

h needs to anticipates the experimental

L-LHC demands a factor of ten more
granularity and radiation tolerance wrt LHC. Back a
fe years it looked impossible ....




he RD50 Collaboration

: 48 institutes and 290 members

nd Asian institutes
uvain), Czech Republic (Prague

ortmund, Erfurt, Freiburg, Hamburg (2x),
Munich), Italy (Bari, Florence, Padova, Perugia, Pisa,
ithuania (Vilnius), Netherlands (NIKHEF), Poland
Warsaw(2x)), Romania (Bucharest (2x)), Russia

, St.Petersburg), Slovenia (Ljubljana),

, Santander, Valencia), Switzerland (CERN, PSI),

7 North-American institutes
Canada (Montreal), USA (BNL, Fermilab, New
Mexico, Santa Cruz, Syracuse)

1 Middle East institute
Israel (Tel Aviv)

1 Asian institute
India (Delhi)

Detailed member list: http://cern.ch/rd50 7-



RID50 Organizational Structure

Co-Spokespersons

Gianluigi Casse and Michael Moll
(University of Liverpool) (CERN PH-DT)

Defect / Material Detector New Structures Full Detector
Characterization Characterization o o Systems
Mara Bruzzi Eckhart Fretwurst Giulio Pellegrini Gregor Kramberger
(INFN & Uni Florence) (Hamburg University) (CNM Barcelona) (Ljubljana University)

* LHC-like tests

* Links to HEP

¢ Links electronics R&D

* Low rho strips

* Sensor readout (Alibava)

¢ 3D detectors
¢ Thin detectors

¢ Cost effective solutions

¢ Other new structures

* Detectors with internal gain

* Characterization of test
structures (IV, CV, CCE,
TCT,.)

*Development and testing of
defect engineered silicon

* Characterization of
microscopic properties
of standard-, defect
engineered and new
materials pre- and post-

irradiation devices (avalanche detectors) * Comparison:
« DLTS, TSC, .... *EPI, MCZ and other * Slim Edges - pad-mini-full detectors
* SIMS, SR, ... materials - different producers
* NIEL (calculations *NIEL (experimental) *Radiation Damage in

WODEAN: Workshop

on Defect Analysis in
Silicon Detectors

(G.Lindstroem & M.Bruzzi)

*Device modeling HEP detectors

*Operational conditions

*3D (R.Bates)
*Semi 3D (Z.Li)
*Slim Edges (H.Sadrozinski)

*Test beams (G.Casse)

{Wafer procurement (M.Moll)

Collaboration Board Chair & Deputy: G.Kramberger (Ljubljana) & ].Vaitkus (Vilnius), Conference committee: U.Parzefall (Freiburg)
CERN contact: M.Moll (PH-DT), Secretary: V.Wedlake (PH-DT), Budget holder & GLIMOS: M.Glaser (PH-DT)

G.Casse and M.Moll, RD50 Status Report, June 2013
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S01ving the problem ...

Charge Multiplication observed and characterized after high
levels of irradiation

We proved that detectors capable to operate at the HL-LHC are
possible in term of radiation tolerance requirements.
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Strip sensors (d.,=5 X 10 cm% 26 MeV p)
Charge Collection (Beta source, Alibava)
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R&D activity outline
and Pixel) sensors: RD50 and HEP

esearch is aligned with national and international
priorities
* Training next generation of scientists

10



E
E

10

0

-10

-20

-30

-40

-50

R-Phi hit-map 'R-Phi hit-map, z=25 mm

In medical Physics we have a grant for developing a
novel concept of tissue equivalent phantom.

w ;,{ » '

LHCb module positioned
in front of the extraction
collimator of the Cyclotron
beam.

The module was put at
different distances and
positions to measure the
beam halo e the profile of

the beam spot. »



Incident beam

uite of instruments fmqbﬁifm
ng, treatmentplanningignd N
monitoring:
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“Treatment”
Bragg Peak

Patient

dE/dx plots of 60 MeV protons in
Perspex
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New detectors including strip detectors sent for parylene coating in the New Year



summary

he success of the Liverpool PP group

velopment for experiments (ATLAS
VELO pixels)

to anticipate more
the R&D effort and

 researc
g requirements (st
internationally)

d adapting the advanced detector technologies
lications (medical, security)

ovel solutions

13



PRL111(2013)101805

LHCDb
BDT>0.7

3 fb!

a>
3
S~
>
=
<t
v
S
~
o
5]
e
=
=
o
=
3
O

10° x BR(By — utu)

20 30
10° x BR(Bs = putu™)




# candidates / 0.2 ps

e Tagged mixed
e Tagged unmixed
Fit mixed
— Fit unmixed

decay time [ps]

LHCb 1fb™" + CDF 9.6fb ' + DO 8fb' + ATLAS 4.9fb

HFAG
fpril 2013

68% CL contours
(AlogL = 1.15)




