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Summary of Activities and DESY Plans

Remarks on funding environment

Activities & Plans
- thermal mock-up
- background simulation
- alignment and calibration
- PXD slow control / DAQ software
- DESY grid
- physics analysis
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Founded in 1959
- mission
‣ Development, construction, operation and scientific exploitation of 

accelerators

‣ Provide access and services for national and international users
- in particular: support of German universities

Nationally funded and internationally used research institute
- two sites
‣ Hamburg and Zeuthen

- base budget
‣ 185 Mio Euro

- funding source
‣ 90% federal, 10% state

- personnel
‣ staff   ~ 2000

‣ users ~ 3000 (1500 from abroad) from 45 nations

DESY – Deutsches Elektronen-Synchrotron
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Helmut Dosch !"#$%&'()%*+&,"% !-.)(-)& /$.%" 0"1&23&2454 6$*)&&&7

Photon
Research

Particle
Physics

Accelerator
Technologies

8$9)%9/":;<=.(*

>)=)-="%9

!"#$ %&'( %&)*(+(,-(.

(Astro-)

mailto:carsten.niebuhr@desy.de
mailto:carsten.niebuhr@desy.de


carsten.niebuhr@desy.deDESY/KEK Meeting 20.03.2012

Accelerators at DESY
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Research Centres in Germany
- 17
Employees
- ~ 24 000
Budget
- ~ 2.400 Mio Euro

Research Fields
- Health
- Energy
- Earth and Environment
- Key Technologies
- Structure of Matter
- Traffic and Space

DESY is Member of Helmholtz Association
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Helmholtz Research Field „Structure of Matter“
- Programme Elementary Particle Physics
‣ current funding period has seven programme topics

- HERA

- LHC

- Preparation for a future lepton collider

- Theoretical particle physics

- Experimental facilites

- Large-scale facility DESY Grid centre

- Large-scale facility GridKa (KIT)

‣ i.e. Belle II not included in current funding period

- But DESY can spend 20% of its funding for „programme independent research“ 
which is not subject to evaluation by Helmholtz Association 
‣ for the time being Belle II is a limited activity at DESY sailing under this flag 

- as is the case for e.g. ALPS and OLYMPUS

For next funding period [2015-19] it is foreseen to include Belle II and ILC 
activities in one common research topic: e+e- physics

Five Year Plan for Particle Physics 2010-14
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DESY People involved (part time) in Belle II
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Engineers
- Karsten Gadow (mock-up)
- Robert Volkenborn (mock-up)
- NN (technician)

Physicists
- Yuri Soloviev (synrad simulation)
- Claus Kleinwort (alignment)
- Sergey Yashchenko (alignment)
- Michael Steder (computing)
- Alan Campbell (PXD daq)
- Carsten Niebuhr

PostDocs interested in analysis 
(Belle)
- Ami Rostomyan 
- Sergey Yashchenko
- Michael Steder
- [Torben Ferber]

Grid 
- Andreas Gellrich (IT)

Consultant
- Wulfrin Bartel
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Plan to build realistic mockup (w.r.t. 
thermal aspects) including
- beam pipe
- PXD
- SVD
- interface to CDC (thermal enclosure)
Study interplay of 
- different heat sources
- cooling systems
‣ CO2 cooling of EOS and SVD

‣ air cooling for switchers / sensors / SVD

‣ beam pipe cooling

Plan to build CO2 system
- copy of MARCO or IBBelle
- start tests with XFEL cooler

Thermal VXD Mockup
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Karsten Gadow
Robert Volkenborn
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• Status of CO2 - Cooling 
• Drawings / Pictures of CO2 - Cooling
• AGIPD - Dummy

Outline
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Institut für Experimentelle Kernphysik 6 08.02.2011 

2. Flange with heat load dummies 

Endflange prototype from MPI 
Silicon pieces made by HLL, with resistors (20 W each) 
Screwed to flange (heat transfer compound necessary) 
Pt1000 for temperature monitoring 

S. Heindl - CO2 Cooling of PXD Endflange 

fully equipped flange in test setup 

drawing of the fully equipped 
flange (Pt1000 shown in red) 
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Background Simulation
In general background 
simulation for SuperKEKB/
Belle II already very well 
advanced
- exception synchrotron 

radiation
PXD/SVD sensitive to large 
variety of background 
sources
- in particluar synrad photons 

in the range Eγ~ 5-20 keV 
might be a problem

First results have been 
recently obtained
- so far only simplified 

configuration implemented
- continue work to get more 

realistic estimate
8

!"#$%&$'%()
*"#$%+$'%()

!"# !"#!"#

$%!&'()!*+)!,#)!-.!/01)2
$%!#(!3.(#1.3!*+)!)+!,#)!"#!/01)2!

4+55#&0)+1!()+/(!3#1.6)!$%!,#)!+*!"#!/01)!7+1!$%!
8,#6,!#(!/01055.5!)+!),.!9.0&2!

,-./01023%2$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$4"4&5"/-$)%%6378$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$9:.:,.;9

!"#$%&!#'()*+&,

-.*/0!1!23)4!
/)*!5666!
),)7(*8'.
9.#%:,&();<

!!!!!=&#,!!!!!
/*8>&>#,#(?

-:%>)*!8@!)A!
#'!(&#,!#'7,:;#'$!
!0&,8!),)7(*8'.

-.*/0!123)4!/)*!
>:'70
90#(.!/)*!.)7<

ABCD!!E!!ABCF !!!!!!!5G !!!!2CH!AD !!GCG!"B !!GI6!!!9FC2!"#$%

ABCF!!E!!A2C2 !!!!!!!B6 !!!!5CF!AD !!HCF!"& !!GI6!!!9FC2!"#$%

A2C2!!E!!ADC2 !!!!!!!JJ !!!!H!AF !!!!!!HB6 !!!!!2!!!!!9HC5!"'%

ADC2!!E!!AH6C2 !!!!!HJD !!HCH!AHF !!!!!!!D2 !!!!!J!!!!!9HC2!"'%

AH6C2!E!AHGC2 !!!!!5DD !!DC5!AGB !!!!!!!D2 !!!H6!!!!!95C2!"'%

AHGC2!E!AHJC2 !!!!!G6I !!5C2!()# !!!!!!D2 !!!H5!!!!!9G!"'%

!AHJC2!E!AHFC2 !!!!BG6 !!!B!(*+ !!!!!!D2 !!!HJ!!!!!9B!"'%

,,,-../0123,34/..142,.5467,89,:740,423/;4<,=1.><1:/>182,12,?(6;427@,,:740,;197,
,,,>107,A,#$012@,42=,/2198<0;B,=1.><1:/>7=,54;8,7;7C><82.,827,C42,7.>104>7,2/0:7<
,,,89,=1<7C>,51>.,89,DE,658>82.,FG)H7I%,12,J7,(K1,:740,6167,12,C4.7,89,34/..142,:740
,,,C8<7,82,>86,89,/2198<0;B,=1.><1:/>7=,:740,54;8L,
,,K57,2/0:7<,89,7;7C><82.,67<,:/2C5,,MN#$!"#$L
,,K57,9<4C>182,89,51>.,12,J7,64<>,1.,4:8/>,#!(O,89,>54>,12,J7(K1,827,F98<,.1304,P4;/7.,#O,
,,,42=,;4<37<%L
,,,,

*QLD8;8P17P,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,RSR(TSDQ,077>123,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,O$L$+L#O

Yuri Soloviev

mailto:carsten.niebuhr@desy.de
mailto:carsten.niebuhr@desy.de


carsten.niebuhr@desy.deDESY/KEK Meeting 20.03.2012

Alignment and Calibration of Tracking System
Alignment and calibration with MillePede using General Broken Lines 
interfaced by GENFIT
Experience
- Since 1997 main user has been H1 for calibration and alignment of

the central drift chambers (Millepede I)
‣ Online calibration:

- mean drift velocity vdrift, Lorentz angle αLorentz  as a function of time

‣ Offline calibration:
- vdrift, αLorentz as a function of r, φ, B(z,r), E, P, ...

- CMS Tracker alignment based on MillePede II
‣ 25k (curved) Silicon Sensors

‣ allow for O(100000) parameters

- General Broken Lines
‣ Track model for MillePede

‣ Fit implemented as single linear equation system delivering the complete 
covariance matrix
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Summary

20

! Based on H1 and CMS experience 
‣Use MP⊗GBL for tracker calibration and alignment

! Important is a variety of track samples
‣ Interactions, cosmics, different E, B fields, ..
‣ To avoid weak modes (!2 invariant distortions)

! Technical implementation
‣ GENFIT as interface, or
‣ Custom coded GBL and Mille step (as CMS) 

Exploit potential of consistent treatment and 
simultaneous fit of large number of parameters
Example CDC
- space-drift time relation
- drift velocity, T0
- parametristion of edge effects
- wire positions 
- etc.

CHAPTER 6. CENTRAL DRIFT CHAMBER (CDC)
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Figure 6.18: Left: the measured x–t relation. Right: the difference between the measured and
parameterized relation.

6.5.2.3 dE/dx measurement

The specific ionization, dE/dx , is measured by summing a 30MHz sampling FADC bin by bin.
We sum FADC values that are larger than a fixed threshold. The threshold corresponds to the
TDC threshold (Vth) in this analysis. To obtain the dE/dx resolution, we take the truncated
mean to minimize the contribution of the Landau tail. In this analysis, 80% truncated means
are used. The dE/dx resolution was found to be 11.9% for nine layers at an incident angle of
90◦. Figure 6.5.2.3 shows the distribution of the FADC sum at an incident angle of 90◦. In the
analysis, three events are associated and treated as one event. We reject the outer two layers,
which have open cells.
The incident-angle dependence of dE/dx resolution was measured. Figure 6.5.2.3 shows the
dE/dx resolution for nine layers with an incident angle of 90◦, 60◦ or 30◦. The results agree
with the expectation.

6.5.2.4 Event Buffer

The board has an event buffer that allows storage of at most four events in the suppressed data
mode. In the raw data mode, there is no buffering, so about 30 in 104 (0.3%) events were lost at
an event rate of ∼ 20Hz. Under the same conditions, all events were received on the suppressed
data mode.

6.5.2.5 Suppressed data mode

We compared the raw data mode with the suppressed data mode under the same conditions.
Figure 6.5.2.5 shows the typical distribution of the FADC sum and the TDC for both modes.
The value of the TDC is calculated as the difference between the time at which the trigger was
received and the time when the signal exceeded threshold. The trigger is delayed by ∼ 2µs
relative to the signal.

216

Alignment & Calibration
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CHAPTER 6. CENTRAL DRIFT CHAMBER (CDC)

Table 6.2: Configuration of the CDC sense wires.

superlayer No. of Signal cells radius Stereo angle
type and No. layers per layer (mm) (mrad)

Axial 1 8 160 168.0 – 238.0 0.
Stereo U 2 6 160 257.0 – 348.0 45.4 – 45.8
Axial 3 6 192 365.2 – 455.7 0.

Stereo V 4 6 224 476.9 – 566.9 -55.3 – -64.3
Axial 5 6 256 584.1 – 674.1 0.

Stereo U 6 6 288 695.3 – 785.3 63.1 – 70.0
Axial 7 6 320 802.5 – 892.5 0.

Stereo V 8 6 352 913.7 – 1003.7 -68.5 – -74.0
Axial 9 6 384 1020.9 – 1111.4 0.

Figure 6.1: Wire configuration of the Belle and Belle II drift chambers.

between axial and stereo superlayers. To obtain a 60mrad stereo angle, a special technique is
adopted without adding insensitive regions: we string field wires in the transitions with half of
the stereo angle and we adjust the radial positions at both endplates around the transitions.
The same method is used in the Belle CDC [3]. The sense wire is only ∼ 1mm closer to the
field wire in this case, so that a large gain variation is avoided.
The sense and field wire properties and counts are shown in Table 6.3. The properties are
inherited from the Belle CDC, where there were no serious problems during more than ten years
of operation. The counts are about a factor of 1.7 greater than in the Belle CDC. The 30µm-
diameter sense wires will operate at a slightly higher operating voltage so that the stronger
electric field in the drift region reduces the maximum drift time. The aluminum field wires are
unplated to avoid unnecessary material and to lower the cost.
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PXD Slow Control / DAQ Software
New working group has recently been formed
- DESY member: Alan Campbell 
Discussions on structure and sharing of work load have just started
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Belle II @ DESY Grid Center
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Physics Analysis
So far we have concentrated efforts on technical issues around PXD

Recently several people expressed interest to do physics analysis
- limited time horizon => Belle data

Presently evaluating what person power realistically available for continued 
effort in this direction

First contacts established to members ofτanalysis group in Belle at B2GM

- it seems that there is no shortage of potential topics ...

Try to converge in the near future
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Summary
DESY hast entered Belle II at relatively late stage

Concentrating efforts around PXD project as support for German 
Universities

Trying to fill gaps where we have some expertise from HERA, LHC and ILC

Looking forward to „luminous“ future
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50 Years of Research at DESY
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40 Years of fruitful 
Collaboration

with Japan

Soon the final result was worked out. H. Schröder had found his golden

event, shown in Fig.25. Instead of the usual BB-meson pair it contains two

B0
-mesons each decaying via B0 → D∗−µ+ν and demonstrates explicitely that

B0B0 mixing occurs.

Figure 25: The golden event found by H. Schröder. It shows the reaction Υ(4S)→
B0B0 → B0B0

, which is evidence for BB mixing.

In addition, H. Schröder analysed events containing a B-meson and a lep-

ton. Taking all reconstructed B0
-mesons available, which decay like B0 →

D∗�ν or B0 → D∗nπ, and asking for an additional lepton with a momentum

above 1.4 GeV/c, he found 5±0.9 candidates for mixing together with 23±2.5
normal events. The advantage of this method is its low background rate. The

mixing parameter r obtained was

r =
N(B0�+

) + N(B0�−)

N(B0�−) + N(B0�+)
= 0.20± 0.12.

Yu. Zaitsev presented his results on lepton pairs using leptons with mo-

menta above 1.4GeV/c. He studied both electrons and muons and obtained

1992

20 Years after 
Decommissioning

of ARGUS
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