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Kaua'i

Maui

Hawai'i |
(The Big Island)
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« Most remote islands besides Easter
Island

* All are of volcanic origin

 Hawai'i (Big Island) still has active
volcanoes

 Highest Mountain is Mauna Kea
- 4205 meters from sea level
- approx 10000 meters from sea floor
* Climate :

- 31 C Summer
- 27 C Winter
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A short History

* ~1000 : Polynesians discover the islands
e 1778 : James Cook discovers the islands
e 1779 : James Cook killed on Hawai'i

e 1790 : Kamehameha becomes ruler of
Hawa'i

e 1790-1810: Kamehameha conquers all
islands

« 1810 : The kingdom of Hawai'i is formed

- 1898 : The USA annexes the kingdom of [
Hawai'i o

e 1941 : Pearl Harbor

« 1959 : Hawai'i becomes the 50" state
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 The state capital is Honolulu (O'ahu)
- 900.000 inhabitants
1.2 million inhabitants on all islands

« 42" largest state in terms of size and population !

e Main sources of income

- Tourism
- Agriculture
- Military bases

- Movies
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IEEE NSS-MIC:

- Nucelar Science Symposium

- Medical Imaging Conference

Took place in Hilton Hawaiian Village in Waikiki

- ~1200 participants
- 88 oral sessions

- ~ 400 posters

Still the biggest conference for particle detectors
IEEE NSS/MIC 2008 in Dresden
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The NSS plenaries

T. Virdee (Imperial) on LHC Status

J. Brau (Oregon) on ILC Detectors
D. Hitlin (CalTech) on SuperB
C. Bebek (LBNL) on SNAP SuperNova/Dark energy mission
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o Two-jet mass resolution comparable to the natural widths
of W and Z for an unambiguous identification of the final
states.

o Excellent flavor-tagging efficiency and purity (for both b-
and c-quarks, and hopefully also for s-quarks).

o Momentum resolution capable of reconstructing the recoil-
mass to di-muons in Higgs-strahlung with resolution better
than beam-energy spread.

o Hermeticity (both crack-less and coverage to very forward
angles) to precisely determine the missing momentum.

o Timing resolution capable of separating bunch-crossings
to suppress overlapping of events .
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J. Brau : ILC detectors II

E[ Scan pixel surface I‘“

First prototype
168 X 168 plxels

RAL projects were well represented in this summary !
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Fraction of a
~09 %Ilayer radiation length

at normal incidence . ¥
= sid01 Beampipe (X/X0 vs Theta (degrees)
v 5:d01 Beampipe + Vix

o - 8id01 Beampipe + Vix + Tracker
o No Cooling

o Reduced Readout/ Power -

v Chips "
v Hybrids . e Pip
v Cables Suter Silico
o Minimal Support — V\'W/\/J‘
o Thin Sensors |
B

Included in GEANT: sensors, chips,
cables, connectors, bypassing, glue,
module supports, module mounts,

overlaps, power distribution boards,
DAQ for baseline design.

Angle from transverse plane (degrees)
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D. Hitlin : SuperB
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“As the army of science rrqarches forward, it sometimes leaves behind pockets of resistance ”
W.K.H. Panofsky

Will flavor physics be such a pocket of resistance?
The answer to these questions clearly lies in physics beyond the Standard Model

Further studies in the flavor sector are crucial to exploring this New Physics
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2" D. Hitlin : SuperB II

BABAI}’ measurement errors

10 to 50 ab™' are required
DIt for a meaningful
o ;\§ comparison
J 36 \/| -1
_ ol PN = 1Q yields 15 ab /yea1r
5 - \ Five year total: 75 ab-
0.01-
] ‘ T
' Current \
precision
0.001 —
10 100 1000 10000 100000
Integrated luminosity (/fb)
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» The most straightforward approach is to extrapolate from the existing designs: more bunches,
more charge/bunch, somewhat smaller beam sizes at the collision point

» The Super PEP-Il and SuperKEK-B upgrade proposals are the result

» These have in common very high currents, requiring wall plug power or the order of 100
MW, and present very difficult problems for the associated detectors

P It is unlikely that either of these projects will go forward in this guise

» Utilizing concepts developed for ILC, specifically the damping rings and final focus, it is
possible to produce a two-order-of-magnitude increase in luminosity at a B Factory, with currents
and wall plug power comparable to the current machines - “SuperB”
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= D. Hitlin : Super B IV

* A site is available on the —
campus of Rome II
University (Tor Vergata) near
Frascati

* Physicists & engineers are
planning the site and
required infrastructure, in
cooperation with the SPARX-
FEL project, which is
approved and funded
2R WA AN
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behavior.

 All modules starting to

develop failure mode have o

been repaired in FNAL $>
during the 2007 shutdown. 5.4
« Repaired around half of the ’
modules in the system. .8

* 16 SY527 CAEN crates with 112 modules in Collision Hall
» Observed failure mode: smooth voltage drops that lead to erratic

 Aging of one capacitor in the circuit identified as source of the problem.

2107/2006 3111212006 02/07/2007

Drépping
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N. Akchurin et al.,

DREAM Per'for'mance NIM A537 (2005)

DREAM equations: 2500F My T

Mear A1

K WS 2.4
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Q—E[f;m+(e/fz| o) (- f,_,_m)] |

1—(e/Hs)™
Z:—%

C signal

0,33 = Ty, = 0L

=ames LB Ty <

"|'III1"II' [TTTT 77177

0.29

MNumbher of cvents

-1

1- (e/h’o)

4 Au N W
40 60 80 100

= Improved resolution perfect scaling with EV/2, Cerenkov signal (GeV)
reduced hadronic signal non-linearity!

™ III'II"

The dominant limitation is the small number of
Cerenkov photoelectrons (8 ph.e./GeV), arising
from the very small sampling fraction = limited
performance on em showers

o Jets (raw dara)
= Jets fafter (V5

DREAM method with a homogeneous material? : Jets (adter QIS)
This will largely increase the number of Cerenkov *_Plous aner QS
photoelectrons and improve performances on em T SR B
showers Energy (GeV)

Calorimeter response
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PbWO,
Matrix

* A ssingle-crystal ECAL was obtained by
car'e?ully aligning the BGO crystal with
the beam axis. This crystal was
positioned in front of DREAM, actingas !
an HCAL. Beam was 200 GeV r* 5 | LLT

| Selection on Asyﬂamaf ry

1
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ﬂ_ | TEPPIEEEE e
We found a very clear separation of the 400 600 800 1000 1200
total calorimeter Signcd by Se,|ec‘l'|'n9 two Calorimeter signal (a.u.)

intervals of C/S (measured in BGO),
enhanced with respect to what was "
obtained with the PbWO, matrix b J P
I\_\“‘u |J
On the basis of this promising result we BGO
are now planning to perform the same 3
measurement on a new ECAL made of a 00f 9%
matrix of BGO crystal, positioned in T |
fr‘on'l' Of DREAM acﬁng as an HCAL 0O 20 40 60 80 10D 120 140 160 180
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" N20-2, SOI Pixel Developments in a
0.15um Technology Y. Arai

Features of SOI Monolithic Pixel detector

« Bonded Wafer (High Resistive Substrate + Low Resistive Top Si).
« Standard CMOS Electronics (NMOS, PMOS, MIM Cap etc. ).

« Monolithic Detector, No Bump Bonds (Lower cost, Thin Device).

« High density (Smaller Pixel Size is possible).

 Small capacitance of the sense node (~10fF, High gain V=Q/C)

e Industrial standard technology (Cost benefit and Scalability)

. /
« No Latch UP SOT Pixe! Detectar - !
e Low Power U, == -
HIIK ; - —
. (BLrigdl Oxick) - -L EiiCJE' & x; * d =
n+ T T+ / pt
I
i/
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T
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. jf ) Sensor
f,-”— {High Resistive
:x_ l Substrate) '
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—-N43-1 The GigaFitter for Fast Track Fitting
‘ Based on FPGA DSP Arravs P. Catastini

A two steps Algorithm

.| . Flnd J'_,; iy J"'jJL;J'J_'jL;J'J

ir-l- < candidates

F

called

Thanks to) 1
stepitiis much
edsier

SO0 NSS Horolulin =S =T
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—-N43-1 The GigaFitter for Fast Track Fitting
Based on FPGA DSP Arrays P. Catastini

o Linear expansion in the hit positions x: reduces frack fitfing| to

s p. : track parameters (P, ¢y and Impact Par.)
o I, g know constants.

* X : vector of hit positions

® hit — .
e Old FPGA —

o Scalar products splitted!in fwo terms:

Technology Facilitie:
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_.N43-1 The GigaFitter for Fast Track Fitting
" ' Based on FPGA DSP Arrays P. Catastini

s Technology improves, of course...
» Today new FPGAs equipped!with many 25x18! bit

mulfipliers are available, like the:

Xilinx VIRTEX 5: 65 nm- 550 MHz devices
XCB5VSX95T: 160 x 46 CLB Array (Row x Col)

244 39kbits BlockRams or Fifos 640
DSP Slices (organized in columns)

It allows to

2007 N3, Honolulu (stored in big memories)
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\&-° N40-4 Readiness of the CMS Detector
WL Simulation V. D. Elvira

*  GFlash model based on probability density functions and used for
parameterizing showers of electrons, positrons and photons in CMS
barrel and endcap EM calorimeter allows speed up without
compromising simulation accuracy

* Infrastructure is now in place to tfune hadronic showers to data in
order to improve accuracy beyond that provided by Geant4.

Comparisons between GFlash-based and Geant4 simulation

* Energy deposits as well as shower profiles of parameterized and full
simulations compare well

GEANT4 -
Eniriez 1094558 I.1i-’-\_|‘vlT;1
Mean 7.293
RMS 3.880

GFLASH
Entrisz 282519
Maan T.260 10 Maan 08813
AMS 3788 RAMS 1.584

= 10°

OSCAR+GFLASH
Entrias 1000
Mean 44,44
AMS 5.903

Entrisz 1000
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