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Why are we here??
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e 40TeV vs 14 TeV (LHC)
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Crash and Burn

e $2B, 14.6 mi tunnel,
Space Station instead
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e Perhaps AMS will do cience
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Sadly, In last 2 decades...
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have mass!!

The field has stagnated... if had stayed on ATLAS...
- Need “disruptive” new measurements
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We need you! (for new measurements)

v expts accel, reactor,
g,-2, u—ey, etc.

/

v mass and mixing,
CPV, and LFV

UHE neutrinos

LHC, ILC

Higgs boson mass
and couplings. New
particle searches

Quark sector

t LFV, Flavor mixing,
T CPV | CPV phases

Super B Factory,
LHCDb, BESIII, Rare K expts
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Big and Small

imaging TOP (iTOP)

Concept: Use best of both TOP )
(timing) and DIRC Drawings by Marc Rosen (UH)

And fits Belle PID envelope

How we see
different-
sized
objects: T
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DNA

« Limited volume =¥ limited expansion

electran

Differential sorption .
microscape

Tmecgd
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BESIII LAPPD- '
We (you) are doing world-class research here
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Follow the physics...
POG@Llfe

The Polarized Gamma-ray Observer
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From South to north -- a very big year

B —
e Hopeless to cover everything
e Just a brief overview of each project

e For further detailed information, 2 new web

duling Main page - Ma

o F
Eile Edit Yiew Hagtoy Fockmers Tock Hep

- C A% L hetgeifwew phys. hawai.ed dule/IDL haml
& MostVisted | Getting Started 3, Latest Headlines.
401 Gl - Ik | G acuity_do Laege-Arean, | LAPRD Phe. The Factorn. ) United Aitk,| @8 MOSI Stc & Libyan Rebe. | B Activist bat..

ID Lab Tasks and Scheduling

Scheduling Committee Members

Matt Andrew, Kurtis Nishimura, Louis Ridley, Gary Vamer
Lab members: listing (to be revised)
Current [Google Calendar]

Regular meeting times: bnef scheduling'purchasing immediate action items Monday at 1:00pm
Main personnel meeting at 1:00pm Friday in the [D Lab.

Week of 8-MAY-2011 Meetings/special events

Meetings:

1. Monday

1. ID Lab scheduling meeting @ 1:00pm
1. RITC due!!!!
2. Interested undergrads -~ bising discussion
3 Juesi Maln (aerives 5725)
4 CHAMP CSA testing?

2 {TOP 200 - 300)

3. ARA meeting (300 - 4:00)

4. 4-30pen light Higgs analysis meeting

3

2. Tuesday
1. LAPPD General meeting {Sam)

sites:

T 8 trstramentation Development Lab (D Lat) Tk and Scheduling Main page - Mosila Firefox

!z« Edit View Higtory Beokmarks Teols Help
- C g

o L] a U

| hitpefwwwew,phys b

| 4 9 workshop .| | imeging T.. | @B TSMIC Febr..| | Bemed EvaeeMi- ||

| Mipe.ypesa @ NucesSeio| ||

Untitied D

| Eellel

'ﬁ

) Internation... | || PHYSTSEL.| | Instru.. x w=|

| Regular Group Meetings

Monday

= ANITA/ANITAZ/ANITAS
« I Lab Purchasing'Scheduling
» AMBER. and ARA [Icecube rudwl
» Local DAQ (M
= iTOP/BPID (M,

i15T) [UC London Analysis Wed 6am]

Tuesday

» LAPFD general [blog] (T
« xFEL (P
+ Pixel (Tue

[UBM x-ray mo'm'cr Tuesday 5:00pm HST/ ¢

[call number] [home]
[Library, Conf. room]

ST) [Skype to KEK]

Wedmescay

« LAPPD electronics subgroup [blog] (v
« S8L CSA mnext generation Charge Scnsm\-t Ampllﬁer design (Wednesday 1pm)
« TimeCube [design items] NGA nu detect (V

Thursday

« fDIRC SLAC (Thu

» Belle-II PID (T [home]
Friday
» Comrelation-based Trigger [ANITAZ]

« ID Lab personnel meeting [myFriday]
+ Belle local meeting

) [Integrated Board System Overview]

Ongoing Projects ot 5| ific mesating times

Linked from: www.phys.hawaii.edu/~idlab
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Trying to keep track...

 idlab.phys.hawaii.edu

R ——
'W IDL Blog - Mozilla Firefox = | B
File Edit View History Bookmarks Iools Help
- c #Y ([ https//iciab.physhawaii.edu/ D77 | [*B- Google ]

2 Most Visited | | Getting Started =, Latest Headlines

4 @ Workshop .. | imaging T..  #8 TSMCFabr.. | Beliel [ VI B2GM (... a| € NuclearSci..| | Untitled D.. | | Bellel (> Intemation...| | | PHYSA7SEL. [ IDLBlogx | ||~

>>50 active circuit board
designs

Search: type, hit enter

IDL Blog

m
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. . 2010-12-10 IDLAB progress meeting B
~15 actlve ASICS (Chlps) [ Posted by mza on 2010-12-02 & 0 comments Meta n
Loufeslide I:’niri‘;@

Comments RSS

Huge number of design b e

details, components, ‘ ‘ N
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Robin: mza's idlzb tasklist

Jacob: csa update Decl0

part search
Mike-DEC 10
amow
Matt: mza 25
digikey
2010-12-10 Kurtis Updates mouser
newark
octopart
2010-12-03 IDLAB progress meeting
[@ Posted by mza on 2010-12-03 @ 0 comments projects
Robin: AMBER
ARA
Iversity of Hawaii at Mar CREAMTEA
fDIRC
iTOP/bPID
KLM |
LAPPD
LARC I
local DAQ
pixel S

http://idlab.phys hawail.edu/archives/2084

I
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Physics Goals

» Discovery experiment for “BZ” neutrinos, created
by the so-called GZK process

» Uses the entire Antarctic continent as a detector!
» Best near-term chance to observe neutrinos from
earliest universe

« 3" (final) flight in December 2013

balloon at ~37km altitude

cascade produces

UHF-microwave EMP antenna array
_?/ on payload

IO = £ L g
AL rct e sheets, =
] =

= '\h\
- \—-———{]1— 100 EeV neutrings _~*

s

earth

refracted RF, ,, 131+

7 ~700km to horizon

~1.5 M square km

-

cascadei-? ..f—f_ ""-,_ 1-3 km observed area:
- 56° il
- Cherenkov cone
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ANITA3 —ID Lab

Our Developments

New SURF & TURF

* Rebuild “space flight” readout instrumentation
(half a decade old technology)

* Threshold limited — new trigger ASIC (RITC)

* New digitizer (LAB4) to go to longer waveforms
* “going for broke” — ARA is successor

839

$9S80agy | |
"il’!!#! '
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e SRR T )
o, SR ek,
L T TS
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Askaryan Radio Array (ARA)

Physics Goals

e Gusev and Zheleznykh proposed in 1983!
» 100’s of km3 volume at GZK nu range
* Inexpense extention to IceCube

! km
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< To DAG/power hub Q{‘ __________ Q ______
— o] p e
- Downhols configuration 4 A N v LY

" s0-70m Trigger processor

s

- ~ . it SR
T e ff\ ﬁ R CLEAN AR
= A N A SECTOR
M_zg{'\*_\"ax |// /}4 \\ . \ | ;f \\ .’r, \\ }! \‘:.«!r \\ ff ‘\\ ,.a \
e e i / IIII,-" / B _<‘_,-——* antenna é.— _,{5{_ AR ;{EL - = ;,é\_ - South POIe
/ ||' I."f T __\_ e \‘L/— _‘}i : -‘\iﬁ;-:&,&{ﬁf— i Operation zone
II| \ I \,‘\ ; ;“ ;; \ f; 5 ;.J' W ——— =
| | 10-20m A L Y \ N N -
| | DARK ‘W "W o - - CLE
g 20.Dm / Vo .\' P —’é?ﬁ' A R :‘Q?‘/?{S \}\E—‘ CAR
/ f_/ \ \‘. [ SECTOR | -‘.\ 4 : v %r’ :0 Q
/ '\\__ \ —_— iL Lower antenna ! e e e
aliraton .f'/ \ N / = L
| | N\ __/_// —=! = 1.33 km QUIET SECTOR
™ '
J;"I R _— Legend:
AL —
~" Power/comms cable /

® Power/comms/calib. station
® Testhed station
< Production Station
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ARA — ID Lab

IRS ASIC Our Developments

LELEL LR B R Y IR B R T IR BB B B B O B B B B B B B

 Translate ANITA trigger/digitizer electronics and
experience to ARA

* “array crossing” waveform sampler (IRS)

* Built “testbed” almost 4 years ago....

 Finally deployed in January, taking data

r“"““ml-“ﬁli.—.-n‘-‘-‘-lu.-.llll.l-l‘l @ 588 s sss S8 !

ARA Test Bed
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Atmospheric Bremsstrahlung (AMBER)

! Ea, Pam)|

S LOMA AMARILLA it

T Physics Goals

inas &
52

» Use Pierre Auger observatory in Argentina

» Extend “aerial observation” component

* 100% duty cycle, but uncertainty from beam test
 Measure!

_ Particle shower Impact with ground:
: — Direct Detectlon of shower 'slice’ by ground array

- Indirect detection of Integrated proflle via beamed radlo synchrotron
i "._,( El Salitral-Pto.

i Virgen del Cormen DEVElOpINgG alr shower:

b

Mokino ™

;ﬁ- AMBER sito (/o W07 ; n _:E,S;,,,,a,_?o. — Indirect detection of proflle of lonlzatlon denslity by:
B, 7 Sain g, gblgneanty- g Go-da lss Cabras a) Nitrogen fluorescence (optlcal)

b) Thermal Molecular bremsstrahlung (mlcrowave)

= = RIS
AT o e s _— =i J) = B Bl Wi b -
= e e =5 RIS o AL ‘-'5.‘ —
I e = m F 2y 7 NN (fﬁ-/,:’
= = = )} 'y Fluorescence
Ground array = % %& telescope array
= @ ”&% | ]
' Fluorescence AMBER array
AMBER array telescope array
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AMBER — ID Lab

Our Developments

» Entire readout system Hawaii development
« 5 seconds deep storage!!
* RF power monitors

= * Trigger algorithms developed by EE colleagues

Fead long
ee
Horn LNB RG-11

{1
;’_:I‘—/-'cables
16 feeds (Low Noise Block)

On Roof

FPGA

istograms
RF
Power

ADC
9

|| MAX

| 4003 _"'C 7
32 MSals i

Circ Buffer

JULLLD

RaBID cPCI card (x2)

||||||||

PCI
bus

& 7

Embedded CPU

compact PCI (cPCI) Data Acquisition crate
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Bremsstrahlung x-rays: UH FEL

First x-rays. September 2010 50MeV max. (40MeV typ.)

Target: — 8

Thin 2 %) 5 o

Cu foil Z x =Y

LT 5 2§ &

1 mil - e /J_g 300 um
> mi , 1”‘;‘ L 200um
10 mil polyethylene Aum 62.5 mil
Nobel
comment

- %-ﬂ%@-ﬂ%*-w-f-'} |

e

Free Electron Laser - in old machine shop
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TEDA —ID Lab

cPCI crate (control room)

ASICs
Detectors

card

. CPU

Front-end| Master Giga-bit
Module | Module Fiber links

Master module



Large Area Photodetector

Project goals

* Photomultipliers still built on vacuum tube
technology

* CRT - flat panel screen transition

* Integrated readout electronics

» Necessary for next generation (large) detectors

t"l: asgag = aEsasas -see aas

PR T S
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P T e e

PSEC4 CHAMP
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World’s highest Luminosity collider

HER 1062 [A] 1284 [bunches]

LER 1281 [A] 1284 [bunches] Physics Run
Luninosity 10395 (now) 11210 (peak in 24H @11:56) [fus/sec]
Inieg, Lum. 1000 (Fil) 14.7 (Day) 7834 (24H) [1pb] O1/2972004 0025 58T
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<. efsource
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Proton Synchrotron Releted Facilities 3

[ e+ et Accelerator Related Facilities R -
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Belle Detgctor

N
1 R
= N\ \ Aerogel Cherenkov cnt.
}\ , n=1.015~1.030

SC solenoid
1.5T

3.5GeV et

Gl 8% O e o etr o7

TOF counter
8GeV e~

w/K_detection N
14/15 lyr. RFE L ia.s

Si vtx. det.
3 lyr. DSSD

Year 2010 marked a huge milestone:
1000fb"-1 (1ab™-1)

Upgrade project approved!
Side note: | first came to Hawaii
(KEK) to work on building Belle
in 1995
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Final beam abort of KEKB on June 30, 2010
marked the start of SuperKEKB/Bellell

A e

._yt j. .0 ﬂ{

" Luminosity of KEKB
Oct. 1999 - June 2010 c rab Crossing
i

P
-]
rnl"lT

Peak luminosity
in a day (1/nb/s)
JHEIEE]
R e,
|
p———
—
| P

luminosity
(1/pb/day)

Daily integrated
"

we 2 8 8 3 8 o s &
T A A

LER (e+)
rs HER (e-)

F— First physics run on June 2, 1999

Last physics run on June 30, 2010

M k | | | Lpeax = 2.1x1034/cm?/s
ohomo R L > lab- -1

1/1/2000 Continuous Injection Update: 7/18/2010 13:40:53
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Earthquake

As is now well known, Japan suffered a terrible earthquake and tsunami on March 11, which
has caused tremendous damage, especially in the Tohoku area. Fortunately, all KEK personnel [}
and users are safe and accounted for. The injection linac did suffer significant but manageable |~
damage, and repairs are underway. The damage to the KEKB main rings appears to be less
serious, though non-negligible. No serious damage has been reported so far at Belle. Further
investigation is necessary. We would like to convey our deep appreciation to everyone for your
generous expressions of concern and encouragement.
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Belle 11

Physics Goals

| » Belle extremely successful at confirming the
| Kobayashi-Maskawa mechanism of CP
= § violation in the quark sector
e & * Data ~ 50x = beyond Standard Model
' $ - \ery broad program in beauty, charm and tau
§ physics

329 individuals, ~13 nations,
~53 institutes
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Belle Il — ID Lab

Quartz :

n = 1.471 (@r=390nm)

COPPER

Our activities -

Transceiver Links

~2850mm

» Electronics architecture
* ITOP readout

 Scin strip KLM readout
« KEKB nanometer beam

g
£
g

- |z

|
£

Clock/Event Timing Distribution
e, -
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Got fiber?
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. Our activities |TOP — LDa

COPPER = C=0 T LI

Giga—bil Fiber
Transceiver Links

\SubdelecLor Readout Module

ASICs
N FPGA

I

Global Decision Logic

or ADCs
On or in Detegflor

ggergfature extract (subdet. specific)

S C R O D ;) Unifyf DAQ transport protocol
Clock jitter
cleaners
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Our activities
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KLM —ID Lab
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SuperKEKB — ID Lab

STURMZ ASIC

Our Developments

 X-ray monitoring
* High speed sampler, compact RF amplifiers
 Test at the ATF2 facility
. >4

 Survived shaking
o

o

W

|
|

\

o M N I .

f

*
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0O W - TOL|
Bl B Gy
STURRE

CHIP.
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PoGO-lite

Physics Goals

 Direct observation of polarized gammas from
back-scatter at pulsar/black-hole energetic region
» Unigque ability to measure polarization of photons
* Pioneering flight in a couple weeks



Personnel changes...

—

e Continuing — in new role: Dr. Kurtis Nishimura

e From this summer
— New graduate student: Eric Anderson
— New undergraduates

— Xiaowen Shi

— Grace Jung, Casey, Honniball, Christina Yee
— Next Finnish (Savonia) visitors

— Jussi Malin from May 25th

— 4x(") more in January
— Yet more:

— Prof. Roberto Mussa (INFN Torino)

— Zhe Cao (USTC postdoc)
Joachim Cohen (Paris)
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2005 ¢

3208

p—

Lmax.2800

1243

Endcap KLM 150 channel system (full quadrant test of muon system) -
ITOP beam test --> boards and board test plan

[512 channel system = 4x 128ch]
ATF2 (Fermionics-based) DAQ [128 channels] '
XFEL Fermionics readout [128 channels]
mini-Time Cube [12x 64-channel tube readout minimum?]

fDIRC2 readout [14x 64-channel tubes]

\
= 3076
1855 1. 1253

3258

N =

R
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What i1s the Future?

—

e Belle Il —ITOP/KLM by 2014, pixel upgrade thereafter

e Disruptive technology: LAPPD (Detector dev center — ANL)
e ANITA 3 Flight approved = active R&D (ASICs, trigger...)
e Deploy AMBER station this next week - large array?
 New initiatives: ARA Test bed installed, year 2 & 3

e Great opportunities — life cycle of a university
— Jr./Sr. research projects (EE 399/499, PHYS 499)
— Directed study/NASA Space Grant/REU/PUF (sapan/Antarctica/Paris)
— Publications (NIM/IEEE/JINST ...)
— Board/firmware/chip design (PHYS476)

Many designs in queue; LAB4, BLAB3B, STURMS3, GRAPH...
Design, layout, simulation and test opportunities |
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