Report on the

¢ 7th Open Belle |l General Meeting

@ Belle Il Funding and other News

® Some PXD Issues:

Patch panel location, cable lengths
New Beampipe
Backgrounds: QED analysis update

New idea for the PXD data reduction

® Schedule

C. Kiesling, PXD EVO Meeting, Nov. 30, 2010
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Registration
To register, please fill the 7th B2GM registration form
If you have trouble to access the registration page, please send your name, affiliation, country, status

(staff/student), and e-mail address to the Belle secretariat (FAX number and e-mail address can be found
here).

Goals

Following the KEK roadmap, the KEKB accelerator will be upgraded in 3~4 year to reach an initial target

luminosity of 8 x 10%° cm2s-1. This meeting is expected to be an important step towards finalizing the design of
the Belle-ll spectrometer.
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08:30 Registration {30}

|

P Krizan (Univ. of Ljubljana)

< M. Yamauchi (KEK) ')
M
Y. Ushiroda (KEK)

aka (KEK)

David Asner (PNNL)

dd Pedlar (Luther College

10:35 break (207

12:15 Lunch {1h157)
1330 Chair: L. Piilonen (Virginia Tech) - SuperB project status (50) (5 1) CDaVid Hitlin [CartECD

) M. lwasaki (KEK)

1420 SuperKEKB accelerator (o) (3

15:00 break (207

1520 Chair: T. Browder (Univ. of Hawaii)- Preliminary motivation for beam polarization 20)( K. Hayasaka [N?ngv'a;
- niv.

15:40 : ) V. Zhilich (BINP)

16:00 S. Uehara (KEK)

16220 Commissioning procedure and construction schedule (10) (% s e < Y- Ushiroda (KEK) !> -
4 1 |
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Funding status and process for final approval

Budget secured

e Lo e Loz Uas Lo

Oku-yen 30.5 82.6 10.5 26.8

%
Need additional ~180 oku-yen.

EIReguIar KEK budget

=July: Review by a committee of MEXT
mAugust: Decision by MEXT

=Qctober: CSTP review

=mDecember: Approval by Ministry of Finance
=March 2011: Final approval by the Diet

Foil by M. Yamauchi

C. Kiesling, PXD EVO Meeting, Nov. 30, 2010



SuperKEKB groundbreaking

 Unless the proposal is denied by the Diet,
we will have a groundbreaking ceremony
on April 8, 2011.
— Symposium
— Press conference

— Contributions to CERN Courier, Symmetry,
interactions.org, etc.

— Party

e All of you are cordially invited to the party.

|dea to organize a ,PXD" event at KEK
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Rising American Interest in Belle Il ... {B
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Strong delegation from SuperB at this workshop, among them:
D. Hitlin (Deputy Director of the SuperB Project)

B. Wisniewski (Technical Coordinator of the SuperB Detector)
H. Jawahery (previous BaBar spokesman)

New Applications for Membership in Belle/Belle 1l at this Meeting:

Applioation'to joih Belle & B'elle | Collaborations

David Asner

Application for Membership in Belle Il

Todd Pedlar

Luther College
Decorah, IA USA




Special issues to be discussed in this B2GM

1. Fast (30Hz) luminosity measurement

— ECL (limited by statistics?)

— ZDLM (background?)
2. Slanted SVD (baseline) vs. Simple barrel (?)

— Detector performance, cost, service space, mechanical feasibilities, ...
3. Quartz bar thickness

— 2cm (baseline) © 2.4 or 3cm (?)

— Better PID or better calorimetry
4. Upgrade of KLM barrel inner 1-3 layers

— Background level tolerable with RPCs?
5. Service space in and around the detector

— Detector disassembly has started; good chance to see the real stuff
6. Practical issues on Software, Online/Offline database, slow-control,

Slide from Yutaka Ushiroda

C. Kiesling, PXD EVO Meeting, Nov. 30, 2010



No earlier
than 2014.10

missioning procedure

Yutaka Ushiroda

VRoll-in position

Linac commissioning,
MR commissioning phase 1

Main Ring commissioning with BEAST I, without
Solenoid, probably with Aluminum beam pipe.

‘ BEAST Il

Belle |l

Global Cosmic Ray
w/ and w/o B-field

Extensive Software-completion Phase
(slow-control, online, alignment, PXD-ROI, ...)

Belle |l constructed

Roll-out position

| Ehase 2 I

Main Ring commissioning with
Solenoid. VXD is not installed
inBelle Il

Field measurement along
beamline.

V?(D = BP+PXD+SVD (scenario 1)

elle Il w/o VXD

|

VXD installation

VXD

C. Kiesling, PXD EVO Meeting, Nov. 30, 2010
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GCR

<1month
Global Cosmic
Ray wjo B field
if required.

Physics Run

E * Belle I |




Announcement from Comp/Soft

Day 2 (Nov. 18t") 9:00 —11:00 @Rm# 325

two tutorials

discussion

C. Kiesling, PXD EVO Meeting, Nov. 30, 2010



SVD: Decision on ,slanted” or ,straight” version

Forward Region “Old Solution”

Beam Mask

End Rings

NN
P R

C. Kiesling, PXD EVO Meeting, Nov. 30, 2010 10



ltems from Ushiroda-san’s List

Performance
— See next presentation by Zbynek

Cost

— Barrel needs +31 sensors (~ +150k€), +310 APV25 chips & additional
FADCs (~ +150k€), FTBs, Copper boards,...

— Total =~ +400k€

Service Space, Mechanical Feasibility

— No problem (see Immanuel‘s talk on mechanics)

Beam Masks

— Not affected at important location (close to IP)
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PXD-related Issues Q(B
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Here no summary of PXD session, such as:

Progress in PXD6 production (Jelena)

ASICs Production and Test (Hans)

Mechanics & Cooling (will be presented today)
Instead concentrate on some issues which came up during the
meeting:

Patch panel location

cable length

new beam pipe

C. Kiesling, PXD EVO Meeting, Nov. 30, 2010 12



it HEP H Y ' SVD IR Mechanics

Institdte of High EnergyPhusics

Current Concept

(Immanuel Gfall)

« PXD services outside of Mask
* Masks can be tightly fit around beam pipe

Patch Panel Locatio

C. Kiesling, PXD EVO Meeting, Nov. 30, 2010 13



ogP FE)

New Development in the P/S Area {B
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@ LMU (Prof. J. Schieck's group) is lead institution of the P/S project
@ 2 Spanish groups (involved in P/S project) had to resign

@ German ministry (BMBF) encouraged (but did not substantially fund for
now) the LMU (and TUM)

manpower problem evident in the P/S area

@ Solution:
start collaboration with informatics group of Prof. A. Knoll (TUM)

—> pilot project: develpment of the P/S controller firmware
(1 man-year estimate, paid from Common Fund)

—> possible long term perspective:
Knoll's group may be interested in Slow Control Project of Belle Il

C. Kiesling, PXD EVO Meeting, Nov. 30, 2010 14
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Extraction of the SVD2 (week before B2GM)
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Study of Cable Routing (Forward Side) Q.(B
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o‘ Study of Cable Routing (Backward Side)
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C. Kiesling, PXD EVO Meeting, Nov. 30, 2010
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SVD Cabling (Backward Side) B
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Details of SVD Cabling (Forward Side) {B
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Measurement of Cable Lengths Q(B
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service rack

2920

2920 mm 7
I T |

1
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NIKKO-Side OHO-Side
Cable length (Arrow/Arrow) Cable length (Arrow/Arrow)
5910 mm 4450 mm
910 mm \ 4450 mm

230 pEm

1350

370

backward side W% cable length
(DHP -> DHH)
<15m

C. Kiesling, PXD EVO Meeting, Nov. 30, 2010 21



& New Beam Pipe Design {B
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Short Be part, additional SS part -> outer radius increased!!
new radius: 12.7 mm +0-0.1 (was 12.0 mm!!)

Consequence: very little clearance between SS and PXD ladder
attention: screws, ASIC + caps + wire bonds ...

PXD ladder @14 mm

C. Kiesling, PXD EVO Meeting, Nov. 30, 2010 22
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Can we live with 1.3 mm Clearance? {B
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ASICs

Cooling structure sensor

[ 1300 um

beampipe

critical: clearance to screw (height now 1200 um) only 100 um !

way out: increase hole in ladder: 4500 um diameter (now 1500 !)
then screw head can be reduced -> clearance 400 pm
(proposed by Charly Ackermann)

C. Kiesling, PXD EVO Meeting, Nov. 30, 2010 23
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Results (@July B2GM: CDC current corr.) z:
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Cross check analysis:
(SuperB MC)

N, =-58+9.9

‘ excluded at (only) 80% C.L.

C. Kiesling, PXD EVO Meeting, Nov. 30, 2010 24
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Final Result from CDC Hit Correction SO

Belle IT

)
®Pixel ¢

2nd - 4th SVD layer, hits corrected - all exp.

(layer 1 excluded)

35
E <x>=-290+21 QED_histogram - CDC hits corrected
30— _ Entries 66
- KW expectation: Mean 2934
o5 :_037 hits RMS 2.194
- Constant 126.3+ 5.0
o0 SUPErB number: Mean  -2.925+0.097
E 5.9 hits (16 times KW) Sigma 2 086+ 0.107
155 ! [l o
m ® downward fluctuation seen:
10[~ @ excluded atthe ?’ assume <x> = 0.37:
- 99.99 % CL
5 excluded at the 99.6 % C.L.
: l l llll lllllllllllllllllll

o a1
950 -40 -30

20 -10

0

10 20 30 40

expectation: MPIT TSuperB
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Full reconstruction, Belle
SVD + CDC
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PXD-DAQ: New Approach to Low Momenta {B

Hough with SVD, Belle-ll
1.1

1.0 ‘/..\. >

0.9

0.8
0.7
0.6

same scales on
0.5 both eff. plots
0.4
0.3

WOrry:
0.2 still low efficiency
0.1 at low momentum
0.0

0.0 0.1 0.2 0.3 0.4 0.5

P (GeV)
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PXD-DAQ: New Approach to Low Momenta {B
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Vienna group sees problems in guaranteeing high efficiency
at low (< 100 MeV) momenta

Also Hough transform has its limitations ...

New thought:

Use energy deposition in PXD ladder to ,tag low momentum hits*

ldea: Due to Bethe-Bloch (dE/dx) pions with p < 70 MeV will have
large analog signals (factor 3-4 over MIP)

-> additional algorithm: transfer all hits (clusters) with more than
3 x MIP (= 15000 e") -> may saturate

study necessary to optimize saturation point (e / LSB)

C. Kiesling, PXD EVO Meeting, Nov. 30, 2010 27
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Modified Schedule for the PXD-Project {B
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‘ 2009 ‘ 2010 ‘ 2011 ‘ 2012 ‘ 2013 ‘ 2014 ‘

2009 2010 2011 m 2013 2014
123456780###%#123456789###123456789### 123456789###%#123456789###

SeNnsors

___ switcher ASICs
5 DHP, DHH Module

e — production

EEEEEssssssssssssssssmmm——— DAQ .
mounting,

test

2009 2010 2011 22 2013 2014
123456780###81234567808#8#123456780### 1234661608772 123456780###%#123456780###

we gain another 6 months (prepared by Hans-Giinther)

C. Kiesling, PXD EVO Meeting, Nov. 30, 2010 28
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Some Consequences from B2GM 5
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® PXD project has gained strength:
new manpower from Giel3en, Bonn, LMU, TUM

® Patch panel location improved, cable length < 15 m to DHH/PS
@ Final word on QED rate in PXD: Low value supported, high excluded
® New idea to rescue PXD hits from low momentum pions

® Potential issue with new beam pipe radius increased by 700um
need now a concrete EOS design

® Overall schedule somewhat more relaxed now

@ Suggest to think about contribution to the Ground Breaking Ceremony
by the PXD Collaboration

C. Kiesling, PXD EVO Meeting, Nov. 30, 2010 29



