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Context of the Vertex detector�

Vertex Detector for ILD: R&D at IPHC,    JLC - June 2013�2�

€ 

σRφ ,Z ≤ 5⊕ 10
psin3 / 2(θ )

⎛ 

⎝ 
⎜ 

⎞ 

⎠ 
⎟  µm



R&D on sensing technology: �
 CMOS Pixel Sensors�
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Current achievements�
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STAR-PXL installation in 1 day�
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Example of proposed VTX with CPS�
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ILC √s� 500 GeV � 1 TeV �

Layer� Radius � 𝜎s.p �s.p � tint �
Sensor / 
digitazion � 𝜎s.p �s.p � tint �

Sensor / 
digitization �

Power 
diss.�

average�

1-inner� 16 mm� 3 µm � 50 µs� MIMOSA /
binary � Idem�

5 W�
1-outer� 18 mm� 6 µm � 10 µs� AROM /

binary � 6 µm � 2 µs� AROM-1 /
binary �

2-inner� 37 mm� 4 µm � 100 µs� MIMOSA / �
4-bits adc� Idem�

2.4 W�
2-outer� 39 mm� 4 µm � 100 µs� MIMOSA /�

4-bits adc� 10 µm � 7 µs� AROM-2 /
binary �

3-inner� 58 mm� 4 µm � 100 µs� MIMOSA /�
4-bits adc� Idem �

4 W�
3-outer� 60 mm� 4 µm � 100 µs� MIMOSA /�

4-bits adc� 10 µm � 7 µs� AROM-2 /
binary �

MIMOSA: column-level digitization �
AROM: pixel-level digitization �

Air cooling compatible�



Ongoing evelopments�
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R&D on system integration �
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Rationale for double-sided ladders�
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The PLUME project �
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sensor size 

plume-1 

plume-2 

Width = 24.5 mm 

Width = 18 mm 

1 frame = 112 µs�
NOTE: MIMOSA-26 not �
designed for power-pulsing�



Beam test results on Ladder�
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air inlet 

air outlet, 
cable out 



R&D on tracking �

12�



Alignment studies�
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Setup for alignment studies�
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Mechanical & electrical�
support �

Mylar foil�

Stretching�
frame�

Passive 
compo
nents 

Sensing area = �
     4x 3.8 cm2 �



Simulation for alignment studies�
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Examples of simulated AIDA-like setup �

X (µm)�



Tracking studies�
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Tracking efficiencies�
for �
(from DBD)�

€ 

tt →6jets

strip � pixel�

𝜎s.p. (µm)�s.p. (µm)� tint (µs)� 𝜎s.p. (µm)�s.p. (µm)� tint (µs)�

SIT - 1 � 7(R-φ)�
50 (z)� < tBunchX �

4/15� 100/7�

SIT - 2� 4� 100�
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Summary & Conclusion �
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BACKUPS�
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Baseline CPS status�
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0.35 µm CMOS process�
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The SERNWIET project �
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Image obtained�
with 55Fe source, �

X-rays detected by MIMOSA-26�



Double-sided ladder tracking �
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The ALICE newITS�
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(R=43 cm)	


(R=2.2 cm)	



