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BPAC Concerns & Recommendations

Concerns 
- The bowing of ladders and the open issue of how to power the ladders remain a concern. At our 

last review it was suggested that a small working group of experts of the affected systems be 
appointed to evaluate the full impact of this change. At this brief review no update was provided. 

- The grounding of the PXD2 to the beam pipe seems to have no adverse effect, but further studies 
seem warranted. 

- Preservation of the knowledge, which lead to the successful installation of the detector needs to 
be guaranteed.  

Recommendations 
- Continue to study the ladder bowing as best as possible, understand its behaviour and develop 

mitigation strategies. 
- Decide, after careful study, a safe operating temperature of the detector. 
- Document in full detail the as-built PXD2 detector (repeat of the July recommendation)  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Reminder: Cosmics 2023 Alignment Results
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Ladder Bending Studies with Field-off Cosmics
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Figure 12.2: Definition of local frame axes u, v, w and rotations –, —, “.

as shown in Fig. 12.1. In fact, the transformation between the local and global
systems are so common that a unified interface is created for the VXD sensors,
which stores the combined transformations T (R, r0) for each sensor.

In practice, the alignment consists of finding corrections to these transfor-
mations. These corrections are usually expressed in the local system, such that
under a rotation �R and shift1 �q a point q changes to

q æ q
Õ = �Rq + �q. (12.2)

Consequently, in the global frame, the updated point from Eq. 12.1 reads

r æ r
Õ = R(�Rq + �q) + r0. (12.3)

At this point, a proper definition of the rotation matrices, parametrized by
rotation angles, should be given. An important remark is that R and �R are
using di�erent angle conventions. For R, used for geometry construction and
detector placements, Euler angles are used. At the alignment level, the actual
definition used to construct R is not relevant as we directly read these placement
matrices and extract the elements of the rotation matrix R, which are invariant
to angular conventions. Truly relevant are the alignment corrections �R, which
are using Tait-Brian angles. The angles are defined counter-clockwise, and the
(active) rotation (in a right-handed coordinate system) is performed by angle –

around the first axis, followed by rotation by angle — around the (new) second
axis, followed by rotation by angle “ around the (new) third axis. Therefore

�R = R3(“)R2(—)R1(–), (12.4)

where
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(12.5)

If the local system is the same as the global system, R = 1 and r0 = 0 and
the three axes are (1, 2, 3) = (x, y, z). One usually then denotes the angle “ as

1In the formalism in this section, �R and �r do not need to be small.
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Visualisation of Sensor Deformations
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L2.8
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Visualisation of total PXD misalignment x 10

Previously: 3D displacement vector from nominal to 
misaligned sensor corner position scaled by 10. 
Deformations ignored

Here: All misalignment parameters in payloads 
multiplied by 10. Sensor 3D surface plotted point by 
point (+ color for w-coordinate)
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Reminder: Broken L1 Ladders in DESY Setup

Fortunately, ladders 2.7 and 2.8 bend in the opposite direction to the sensor surface 
Even if glue joint opens, ceramic stiffeners do not push into neighbouring sensor
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Another Closer Look at the Bend (as much as is currently possible)

9

● Bent directly at glue gaps.
● Glue should be much tougher than silicon 
● → typically modules break first.
● Stiffening bars moved out of their groves.
● Something went wrong during gluing! But what?

5 mm
<- FWD     BWD -> 

<- FWD             BWD -> 

Gluing at MPP
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Figure 6.11: Nominal positions of ladders in the r×ϕ plane. Quoted dimension are in mm. The green
areas indicate the regions of r×ϕ overlap between the sensitive areas of adjacent ladders in one layer
for straight tracks originating from the nominal IP. The sensor orientations of inner and outer sensors
are opposite, because inner ladders are fixed on the support ring from the inside while outer ladders are
screwed from the outside.
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Stress Tests of Glue Joint at MPP in September 2022

Statistics very small, but
- face-up adhesive joint possibly a bit weaker than face-down joint

‣ may be due to the difference in the way how glue is dispensed
Avoid temperatures above 40°C for longer periods of time
- lap shear strength reduced by 50% at 60°C

Conclusion
- adhesive joint not as rigid as previously assumed
- no reason to believe that affected adhesive joints were particularly problematic
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Ladder Layer     Joint type Thickness   Sagitta    Time   Temp Result   Comment
LK38 L2       face-up               525   1,4 mm 48h   25°C ok

         72h   25°C bent       ceramics open, butt joint ok 

LK60 L1       face-up               450   1,0 mm 24h   25°C ok
           3h   40°C ok
           3h   60°C bent       butt joint ok  

dummy #6 L2       face-up               525   2,0 mm 48h   25°C ok          test discontinued, silicon broke because of pre-damage 

dummy #4 L2       face-down     525   2,0 mm 48h   25°C ok
           3h   60°C ok
           3h   85°C bent       butt joint ok

Araldite 2011

 

August 2014 Araldite® 2011 Page 3 of 6 

  Average lap shear strengths of typical plastic-to-plastic joints (ISO 4587) (typical average values) 

Cured for 16 hours at 40°C and tested at 23°C 

Pretreatment - Lightly abrade and alcohol degrease.  

  

 

  Lap shear strength versus temperature (ISO 4587) (typical average values) 

Cure: (a) = 7 days /23°C; (b) = 24 hours/23°C + 30 minutes/80°C 

  

 

  Roller peel test (ISO 4578)(typical average values) - Cure : 16 hours/40°C   5 N/mm 

 

Shore Hardness (typical average value) – cure 16 hours/40°C   D 74 

 

Glass transition temperature (typical average values) -  Cure : 16 hours/40°C  ca. 45°C 

 

Thermal conductivity (ISO 8894/90) (typical average values) 

Cure : 20 minutes/100°C - Test: At 23°C      0.22W/mK 
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Mchanical Stress Tests of L2 Dummy Ladders at DESY
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L2 glue joint endurance test with thick ladder

Number of cycles [x103]
Sa

gi
tta

 [m
m
]

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2
2.2

0 20 40 60 80 100 120 140

Ladder & glue joint survived
90k cycles with s ≥ 1 mm



carsten.niebuhr@desy.deTB Meeting @ 47th B2GM, Jan 29th, 2024 PXD2 Operation Strategy

Mchanical Stress Tests of L2 Dummy Ladders at DESY
Last year two new L2 ladders (LK79 & LK80) 
assembled using thin (450 µm) modules, originally 
meant for Kapton attachment tests
- no ASICs 

LK79
- 20k cycles with s ~ 1-2 mm √
- 50 thermal cycles in 2.5 days 

temperature range -30°C to +70°C
- 4k cycles with s ~ 1-2 mm √ 

LK80
- 10k cycles with s ~ 1-2 mm √ 

Next step
- try to attach heating foil with NTC to glue joint 

and repeat bending tests at elevated 
temperatures
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Modified Stress Test Setup
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Bottom heater with Cu plate and NTC

Laser

SCB support with 3D force sensor

Top heater (not used)

Camera
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Modified Stress Test Setup

L2 Ladder fixed at both ends and pre-bent
Ladder heated in stages from below by radiant heater
Simultaneous measurement of sensor temperature, bending and force
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LK79 Heating Test: Pre-bent with 1.5 mm Sagitta 
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LK79 Heating Test: Pre-bent with 1.5 mm Sagitta 
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LK79 Heating Test: Pre-bent with 1.5 mm Sagitta 
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2nd LK79 Heating Test
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LK79 Glue Joint after 2nd Heating

Ceramic stiffeners remain in place 
after second heating cycle
Bend remains but modules are 
mechanically intact and still firmly 
connected at room temperature
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LK80 Heating Test: Pre-bent with 1.0 mm Sagitta 
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LK80 Heating Test: Pre-bent with 1.0 mm Sagitta 
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Handling of LK80 after 2nd Heating
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Results of Heating Test

In the test setup, the Araldite softens at a sensor temperature of ~46–48°C
- after repeating the heat cycle ceramic stiffeners stay in place and modules stay connected
- above temperature is only a lower limit as the NTC is only lightly touching the sensor surface
- in general the result is in accordance with adhesive specifications
- for PXD2 at TCO2 = -30°C and after N2 flow optimisation, maximum FOS temperature is around 38°C
‣ however this is still without beam in the machine
‣ no direct temperature measurement of the sensor surface at the ladder center available  

Under mechanical stress and high temperature, the adhesive joint gradually opens 

This is best monitored by the decrease in longitudinal force
- bending moment moves away from the joint/mechanical stress on the joint is reduced

After cooling, some of the bend remains, but in all the studies we have done so far, the modules remain 
mechanically intact and firmly connected  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Proposed Strategy for the First Weeks of Beam Operation

For safety reasons, ladders 2.7 and 2.8 should not be used at first 

Observe behaviour of other ladders under beam heating and check effects
- of improved cooling of new beam pipe at the „hot spot“ on +Z side
- of fixing SCBs to PXD mounting block (to reduce tilting effect observed in 2022) 

In addition to standard alignment data for all other modules, determine off-state bending of ladders 
2.7 and 2.8 using nuclear interactions
- based on Run 1 experience, this will require several weeks of collision data, depending on the 

time required to ramp up machine performance  

Continue lab testing and, once all the above information is available, decide how to proceed at a 
future TB meeting
- if it is decided to switch L2.7 and L2.8 partially or fully on, IBBelle should be operated at -30°C 

temperature, as higher temperatures not only increase bowing but also reduce the lap shear 
strength of the glue
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Ladder Bowing in PXD1 L2 due to Beam Pipe Heating
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Belle II tracking, 7.7.2022D. Pitzl, C. Niebuhr (DESY): PXD movement 13

L2.4.1: vary beam currents

• alignment: e26 at 160×200 mA2
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at run start: ≈constant lumi state: depends on beams

begin of fill

• PXD L2.4.1 vs SVD tracks: -δz

• data: e26

‣ May 2022
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Belle II tracking, 7.7.2022D. Pitzl, C. Niebuhr (DESY): PXD movement 22

beam pipe temperature
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Nuclear Interactions: 3-Track displaced Vertices
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B2 tracking, 23.11.2023D. Pitzl (DESY):  nuclear interactions 5

3-track displaced vertices

data MC15rd

polar angle: 17° to 150°

beam

pipe

PXD

L1

PXD

L2

- exp 22

- udscBτ

MC: nominal geometry

multi-hadron normalization

B2 tracking, 23.11.2023D. Pitzl (DESY):  nuclear interactions 7

data exp 22 MC15rd

··· nominal geometryupper PXD half-shell shifted upwards

3-track displaced vertices
: 3 weeks, 30fb-1 



PXD2 Documentation 
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PXD2 @ KEK
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Hyperlinks to database, confluence or elog entries
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Confluence Documentation
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Confluence Documentation
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Some of the end-game activities 
(e.g. grounding before closing) still 
need to be better documented
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ELOG during PXD2 Commissioning at KEK
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PXD2 Commissioning Picture Collection
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PXD2 Commissioning at KEK Picture Collection

● Pictures stored on syncandshare: PXD/pictures/CommissioningAtKEK
● Public link for sharing w/ outside, upload link for uploading pictures

PXD2_TransportToKEK
● public: https://syncandshare.desy.de/index.php/s/64deQprzGYpsH52
● upload: https://syncandshare.desy.de/index.php/s/ftQcygr942DStcd

PublicPXD2_Transport (for outside of VXD collaboration sharing)
● public: https://syncandshare.desy.de/index.php/s/jt7R2GMCQK4EbMm
● upload: https://syncandshare.desy.de/index.php/s/x9D744nzGWpz866

bp_preparation
● public: https://syncandshare.desy.de/index.php/s/BPwa5Lp86DB7aa7
● upload: https://syncandshare.desy.de/index.php/s/znrfW88dy3Qw2in

230320_dummyHSMounting
● public: https://syncandshare.desy.de/index.php/s/Am8yK8FJNR8R7gZ
● upload: https://syncandshare.desy.de/index.php/s/WdsNjeT7EKC3jNp

230320_B4ServicesSetup
● public: https://syncandshare.desy.de/index.php/s/CPntKeK8XYe82PR
● upload: https://syncandshare.desy.de/index.php/s/SGTgaGZD5nRYoeF

20230320_B4_dockbox_transport
● public: https://syncandshare.desy.de/index.php/s/f5jFyWSkB2FfEDj
● upload: https://syncandshare.desy.de/index.php/s/QJy8HTy3rSKHTGo

230321_hs2p4_installation
● public: https://syncandshare.desy.de/index.php/s/z9NBssPcS2NoJdo
● upload: https://syncandshare.desy.de/index.php/s/fis8DYiY8r3D5Bt

230322_DESYServicesArrival
● public: https://syncandshare.desy.de/index.php/s/GJHf5amPzQ2d7tH
● upload: https://syncandshare.desy.de/index.php/s/5pqGmz5sQZGNBot

230322_CO2Connection_HS2p4
● public: https://syncandshare.desy.de/index.php/s/W9F4jsGdmmsiDC5
● upload: https://syncandshare.desy.de/index.php/s/YrgcC6p4MPHYFED

230323_N2_connection
● public: https://syncandshare.desy.de/index.php/s/6qyGdkBKRxrZe6A
● upload: https://syncandshare.desy.de/index.php/s/t6RCfPEwCjdEoWC

PXD2 Commissioning at KEK Picture Collection

● Pictures stored on syncandshare: PXD/pictures/CommissioningAtKEK
● Public link for sharing w/ outside, upload link for uploading pictures

PXD2_TransportToKEK
● public: https://syncandshare.desy.de/index.php/s/64deQprzGYpsH52
● upload: https://syncandshare.desy.de/index.php/s/ftQcygr942DStcd

PublicPXD2_Transport (for outside of VXD collaboration sharing)
● public: https://syncandshare.desy.de/index.php/s/jt7R2GMCQK4EbMm
● upload: https://syncandshare.desy.de/index.php/s/x9D744nzGWpz866

bp_preparation
● public: https://syncandshare.desy.de/index.php/s/BPwa5Lp86DB7aa7
● upload: https://syncandshare.desy.de/index.php/s/znrfW88dy3Qw2in

230320_dummyHSMounting
● public: https://syncandshare.desy.de/index.php/s/Am8yK8FJNR8R7gZ
● upload: https://syncandshare.desy.de/index.php/s/WdsNjeT7EKC3jNp

230320_B4ServicesSetup
● public: https://syncandshare.desy.de/index.php/s/CPntKeK8XYe82PR
● upload: https://syncandshare.desy.de/index.php/s/SGTgaGZD5nRYoeF

20230320_B4_dockbox_transport
● public: https://syncandshare.desy.de/index.php/s/f5jFyWSkB2FfEDj
● upload: https://syncandshare.desy.de/index.php/s/QJy8HTy3rSKHTGo

230321_hs2p4_installation
● public: https://syncandshare.desy.de/index.php/s/z9NBssPcS2NoJdo
● upload: https://syncandshare.desy.de/index.php/s/fis8DYiY8r3D5Bt

230322_DESYServicesArrival
● public: https://syncandshare.desy.de/index.php/s/GJHf5amPzQ2d7tH
● upload: https://syncandshare.desy.de/index.php/s/5pqGmz5sQZGNBot

230322_CO2Connection_HS2p4
● public: https://syncandshare.desy.de/index.php/s/W9F4jsGdmmsiDC5
● upload: https://syncandshare.desy.de/index.php/s/YrgcC6p4MPHYFED

230323_N2_connection
● public: https://syncandshare.desy.de/index.php/s/6qyGdkBKRxrZe6A
● upload: https://syncandshare.desy.de/index.php/s/t6RCfPEwCjdEoWC
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PXD2 Commissioning Issue Tracking
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PXD Leadership Change
At last week's PXD IB meeting Botho Paschen was 
elected as the new PXD Project Leader and Björn 
Spruck was elected as his deputy. Congratulations to 
both of them and best wishes for exciting years ahead! 

This also implements the intended change in the PXD 
management structure from PL + TC to PL + deputy 
PL, which we feel is more appropriate given the 
completion of PXD2.

For all the support over the last few years, I would like 
to thank you all and especially all the members of the 
great PXD team! 

It all l comes down to one thing:
„You have to have good people: Good people!"  

�25

Project Leader
Carsten Niebuhr

Technical Coordinator
Botho Paschen

Deputy Tech. Coord.
Björn Spruck

Operation Leader.
Björn Spruck

Project Leader
Botho Paschen

Deputy Project Leader
Björn Spruck

Operation Leader.
Björn Spruck

(Position of TC vanishes)
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Ladder Bending Studies with Field-off Cosmics
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Figure 12.2: Definition of local frame axes u, v, w and rotations –, —, “.

as shown in Fig. 12.1. In fact, the transformation between the local and global
systems are so common that a unified interface is created for the VXD sensors,
which stores the combined transformations T (R, r0) for each sensor.

In practice, the alignment consists of finding corrections to these transfor-
mations. These corrections are usually expressed in the local system, such that
under a rotation �R and shift1 �q a point q changes to

q æ q
Õ = �Rq + �q. (12.2)

Consequently, in the global frame, the updated point from Eq. 12.1 reads

r æ r
Õ = R(�Rq + �q) + r0. (12.3)

At this point, a proper definition of the rotation matrices, parametrized by
rotation angles, should be given. An important remark is that R and �R are
using di�erent angle conventions. For R, used for geometry construction and
detector placements, Euler angles are used. At the alignment level, the actual
definition used to construct R is not relevant as we directly read these placement
matrices and extract the elements of the rotation matrix R, which are invariant
to angular conventions. Truly relevant are the alignment corrections �R, which
are using Tait-Brian angles. The angles are defined counter-clockwise, and the
(active) rotation (in a right-handed coordinate system) is performed by angle –

around the first axis, followed by rotation by angle — around the (new) second
axis, followed by rotation by angle “ around the (new) third axis. Therefore

�R = R3(“)R2(—)R1(–), (12.4)

where

R1(–) =

Q

ca
0 0 0
0 cos – ≠ sin –

0 sin – cos –

R

db , R2(—) =

Q

ca
cos — 0 sin —

0 0 0
≠ sin — 0 cos —

R

db ,

R3(“) =

Q

ca
cos “ ≠ sin “ 0
sin “ cos “ 0

0 0 0

R

db .

(12.5)

If the local system is the same as the global system, R = 1 and r0 = 0 and
the three axes are (1, 2, 3) = (x, y, z). One usually then denotes the angle “ as

1In the formalism in this section, �R and �r do not need to be small.

186

b 2.8 g

2.7

T(CO2 2071 2072 2081 2082
-30°C 0 0 0 0
-30°C 1 1 0 0
-30°C 1 1 1 1
-30°C 0 0 1 1
-30°C 0 1 1 1
-25°C 0 0 0 0
-25°C 0 0 1 1
-25°C 1 1 0 0
-25°C 0 0 1 1
-25°C 1 0 1 1-0.4
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0.6

0.8
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1.4

-1 -0.8 -0.6 -0.4 -0.2 -0 0.2 0.4 0.6 0.8 1

sagitta ≈ axL

Most bent ladders 2.7 and 2.8 also have large b and g values
Suspect that gliding impossible as these ladders are not optimally mounted on SCBs
Reminder: Unlike other half-shell, this one not disassembled at DESY
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Ladder Bending Studies with Field-off Cosmics
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Figure 12.2: Definition of local frame axes u, v, w and rotations –, —, “.

as shown in Fig. 12.1. In fact, the transformation between the local and global
systems are so common that a unified interface is created for the VXD sensors,
which stores the combined transformations T (R, r0) for each sensor.

In practice, the alignment consists of finding corrections to these transfor-
mations. These corrections are usually expressed in the local system, such that
under a rotation �R and shift1 �q a point q changes to

q æ q
Õ = �Rq + �q. (12.2)

Consequently, in the global frame, the updated point from Eq. 12.1 reads

r æ r
Õ = R(�Rq + �q) + r0. (12.3)

At this point, a proper definition of the rotation matrices, parametrized by
rotation angles, should be given. An important remark is that R and �R are
using di�erent angle conventions. For R, used for geometry construction and
detector placements, Euler angles are used. At the alignment level, the actual
definition used to construct R is not relevant as we directly read these placement
matrices and extract the elements of the rotation matrix R, which are invariant
to angular conventions. Truly relevant are the alignment corrections �R, which
are using Tait-Brian angles. The angles are defined counter-clockwise, and the
(active) rotation (in a right-handed coordinate system) is performed by angle –

around the first axis, followed by rotation by angle — around the (new) second
axis, followed by rotation by angle “ around the (new) third axis. Therefore

�R = R3(“)R2(—)R1(–), (12.4)

where

R1(–) =

Q

ca
0 0 0
0 cos – ≠ sin –

0 sin – cos –

R

db , R2(—) =

Q

ca
cos — 0 sin —

0 0 0
≠ sin — 0 cos —

R

db ,

R3(“) =

Q

ca
cos “ ≠ sin “ 0
sin “ cos “ 0

0 0 0

R

db .

(12.5)

If the local system is the same as the global system, R = 1 and r0 = 0 and
the three axes are (1, 2, 3) = (x, y, z). One usually then denotes the angle “ as

1In the formalism in this section, �R and �r do not need to be small.
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b 2.8 g

2.7

T(CO2 2071 2072 2081 2082
-30°C 0 0 0 0
-30°C 1 1 0 0
-30°C 1 1 1 1
-30°C 0 0 1 1
-30°C 0 1 1 1
-25°C 0 0 0 0
-25°C 0 0 1 1
-25°C 1 1 0 0
-25°C 0 0 1 1
-25°C 1 0 1 1-0.4
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sagitta ≈ axL

view front-side ( 5 : 1 )

viev back-side ( 5 : 1 )

F-F ( 5 : 1 )

G ( 20 : 1 )

H ( 20 : 1 )

J ( 20 : 1 ) K ( 20 : 1 )

 

F

F

G H

J

K

DIN EN 20 216 -  A2 (420 x 594)

Hauptprojektion Gewicht.........: -

Dimensionen :

Maße ohne Toleranzangabe nach

DIN ISO 2768

 

Werkstoff

 
Zeichnungsnummer / EDV Nr.:

 
Software......:
Blatt: Gesamtzahl: 2 2 

 Teil:
 

Sensor Layer1-fwd mit Pads

 Prototyp V12.d
 PXD-Detektor

BELLE-II-PXD
Projekt

Max-Planck-Institut für Physik
(Werner-Heisenberg-Institut)

gezeichnet

geprueft

geplottet

Tag Name

03.04.2013 K. Ackermann

München

  

Maßstab
 106-012616.idw

5:1
(2:1,
20:1)

 

 

 

0,
52

567,975

45°

1,16,3
45
°0,
43

0,
5

1,4
13

0,
5

0,2 44,775

2,
4

12
1

54,7°

1

0,
07

5
0,
52

5

6,
2

(9
,2
)

15
,4

4

2

1

0,
51

1,5
9

0,
51

1,5
9

0,125

0,19

0,1

0,51

0,075

0,
45

0,
36

0,
5

1,4

0,
76

0,
5

0,
76

0,51 0,1 0,51 0,1

1,22

max. component height to the top edge sensor, checked after soldering in HLL:
DCD + DHP              < 400 µm
Switcher                 < 500 µm 
SMD (standard)          < 332 µm
SMD (explicit positions)  < 552 µm

A-A mir Radius 
( 20 : 1 )

A A

DIN EN 20 216 -  A4 (210 x 297)

Hauptprojektion Gewicht.........: 0,000 kg

mmDimensionen :
Maße ohne Toleranzangabe nach

DIN ISO 2768 m K

 

Werkstoff

 
Zeichnungsnummer / EDV Nr.:

 
Software......: Inventor 2011

Blatt: Gesamtzahl: 1 V11.c1  Teil:
 

Scheibe Typ 5a
(Senk-Hinterschnitt)

Prototyp V12.d
PXD-Detektor

BELLE-II-PXDProjekt

Max-Planck-Institut für Physik
(Werner-Heisenberg-Institut)

gezeichnet

geprueft

geplottet

Tag Name

16.09.2011 Tsiantas

München

 +0,1 -0,1

Maßstab

106-012628.idw10:1
(5:1)

PEEK

 

 

P4
,5

P2,8
90°

P1,4

0,
7

0,
3x

45

0,
06

1

Rz100

(2,2
°)

Revisionsverlauf
Nr.: Beschreibung Datum Name

a Material von POM auf PEEK gewechselt
zusätzlich kleinen Radius um Kante zu brechen 18.07.2017 Ackermann

R=0.1 (soll hier nicht 
scharfkantig sein)

R0,1
FWD EOS

∆u=0.4mm

Most bent ladders 2.7 and 2.8 also have large b and g values
Suspect that gliding impossible as these ladders are not optimally mounted on SCBs
Reminder: Unlike other half-shell, this one not disassembled at DESY
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Possible Interference between L2.7 and L2.8
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24 bjoern.spruck@belle2.
org

VXD Installation, BPAC Nov 2023

26

Can turned off 2.7 touch 2.8? Preliminary

Try to „remove bowing“ 
from 2.7

„Modified alignment“

Compute 3D distance 
from edge to area of next 
sensor

0

T.Bilka
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Expected Relation between Sagitta and Temperature

Under the simplifying assumption of a constant temperature profile along the ladder
- KEK: for bent ladder EOS probably hotter than sensor area
- DESY test setup: radiant heating only in L1 area/EOS colder than sensor area

�29

Sagitta vs length change

ΔTSi [
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Temperature vs expansion

�L = L · ↵ ·�T
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

↵Si = 2.6 · 10�6 /K
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

↵Be/Ti = 9.3 · 10�6 /K
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>
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LK79 Longitudinal Profil - Offset corrected 

�30
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LK79 Longitudinal Profil - Offset corrected 

�30
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~30µm @ DCD  
for s=1 mm

1W  7W 

DHP DCD  DCD DHP 

7W  1W  

Screw Screw

view front-side ( 5 : 1 )

view back-side ( 5 : 1 )

D ( 20 : 1 )
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F ( 20 : 1 )

G ( 20 : 1 )

H ( 20 : 1 )
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E
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DIN EN 20 216 -  A2 (420 x 594)

Hauptprojektion Gewicht.........: -

mmDimensionen :

Maße ohne Toleranzangabe nach

DIN ISO 2768 m K

 

Werkstoff

 
Zeichnungsnummer / EDV Nr.:

 
Software......: Inventor 2011
Blatt: Gesamtzahl: 2 V12.b2 

 Teil:
 

Sensor Layer2-fwd mit Pads

 Prototyp V12.d
 PXD-Detektor

BELLE-II-PXD
Projekt

Max-Planck-Institut für Physik
(Werner-Heisenberg-Institut)

gezeichnet

geprueft

geplottet

Tag Name

08.04.2013 Tsiantas

München

 +0,1 -0,1

Maßstab
 106-012618.idw

5:1
(2:1,
20:1)
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)

6,
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0,
5

1,4

0,
76

max. component height to the top edge sensor, checked after soldering in HLL:
DCD + DHP              < 400 µm
Switcher                 < 500 µm 
SMD (standard)          < 332 µm
SMD (explicit positions)  < 552 µm

84,975

0,
52

5

view front-side ( 5 : 1 )

view back-side ( 5 : 1 )

D ( 20 : 1 )
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H ( 20 : 1 )
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DIN EN 20 216 -  A2 (420 x 594)

HauptprojektionGewicht.........:-

mm Dimensionen :

Maße ohne Toleranzangabe nach

DIN ISO 2768m K

 

Werkstoff

 
Zeichnungsnummer / EDV Nr.:

 
Software......:Inventor 2011
Blatt:Gesamtzahl:2 V12.b 2 

 Teil:
 

Sensor Layer2-fwd mit Pads

 Prototyp V12.d
 PXD-Detektor
BELLE-II-PXD

Projekt

Max-Planck-Institut für Physik
(Werner-Heisenberg-Institut)

gezeichnet

geprueft

geplottet

TagName

08.04.2013Tsiantas

München

 +0,1  -0,1

Maßstab
 106-012618.idw

5:1
(2:1,
20:1)
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0,
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max. component height to the top edge sensor, checked after soldering in HLL:
DCD + DHP              < 400 µm
Switcher                 < 500 µm 
SMD (standard)          < 332 µm
SMD (explicit positions)  < 552 µm

84,975

0,
52
5
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Ladder Dimensions
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view front-side ( 5 : 1 )

view back-side ( 5 : 1 )

D ( 20 : 1 )

E-E ( 5 : 1 )

F ( 20 : 1 )

G ( 20 : 1 )

H ( 20 : 1 )
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DIN EN 20 216 -  A2 (420 x 594)

HauptprojektionGewicht.........:-

mm Dimensionen :

Maße ohne Toleranzangabe nach

DIN ISO 2768m K

 

Werkstoff

 
Zeichnungsnummer / EDV Nr.:

 
Software......:Inventor 2011
Blatt:Gesamtzahl:2 V12.b 2 

 Teil:
 

Sensor Layer2-fwd mit Pads

 Prototyp V12.d
 PXD-Detektor

BELLE-II-PXD
Projekt

Max-Planck-Institut für Physik
(Werner-Heisenberg-Institut)

gezeichnet

geprueft

geplottet

TagName

08.04.2013Tsiantas

München

 +0,1  -0,1

Maßstab
 106-012618.idw

5:1
(2:1,
20:1)
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max. component height to the top edge sensor, checked after soldering in HLL:
DCD + DHP              < 400 µm
Switcher                 < 500 µm 
SMD (standard)          < 332 µm
SMD (explicit positions)  < 552 µm

84,975

0,525

128

162


