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m In this talk just the current Spanish
contribution the Lol

m See tomorrow’s R&D session for a complete
review of Spanish consortium activities.




USC (Santiago de Comp.)

VTX; TRACKING, 3D
sensors, DEPFET

IFCA (Santander)

TRACKING; mechanics

alignment; uStrips.

CIEMAT (Madrid)

ACCEL; CALO;
mechanics, RPC R/O

CNM, UB, URL (Barcelona)

VTX;TRACKING; sensors,
R/O electronics; DEPFET

IFIC(Valencia)

ACCEL, VTX, TRACKING;
BPM, mechanics,
DEPFET

Spanish R&D Network ,2nd March '09, 1. Vila
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m Statement of the I1ssue:

o The ultimate alignment precision will be achieved
by track-based alignment algorithms. BUT ...

....a real time monitoring of the vtx/tracker
stability/deformation during detector normal
operation (thermal, magnetic loads) and pull-
push procedure is a MUST.

s Requirements:

o Alignment resolution should be at least as good as
the intrinsic hit resolution.

o Avoid as much as possible the increase of material
In the tracking volume.
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IR “pseudotracks”

1-2 um accuracy obtained
Transmittance~ 50%
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A =1075nm
» Optimization of sensors not included from beginning

of sensor design = lower transmittance achieved~20%

* 180 deg beam splitters in the middle of the tracker produce
back to back beams measured by modules

« Laser spot reconstructed with 10 um resolution (1t sensor)
9 TEC disks (18 petals) reconstructed using 2 beams with

50 pm accuracy (100 pm required in CMS)
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= Advantages: EEIED@

Q

Q
Q
Q

Similar sensors for tracking and alignment.
Same r/o electronics.
Same code as for track alignment

No precision mechanics, mechanical transfer does not
contribute to the error budget

Minimal material:

m In CMS forced to put the lasers and optics within the
tracking volume.

m Al the lasers collimators could be put outside the tracker
volume as long as the sensors are transparent enough

In such a way that the same laser can go through
multiple layers

The name of the game is to increase the sensor
transmittance
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m Starting with a conventional microstrip desing
baseline design (p on n; AC coupling, 50 um
pitch) introduce minimal design modifications
to boost sensor IR transmittance.

m 1st - Validation of optical simulation software
with material samples. (done)

= 2nd - Production of IR baby sensors. (on
progress)

s 3th - Bench and beam testing of sensors




|9

CAMI[:

Centro Nacional de Microelectronica IMB




810, |
K
R
I T
A arcder
G4
..E I E|h
arder order
fraismission

o[

« Strips produce diffraction. - )

Interferences still present. So, both eftects present at
the same time.

« Even with normal incidence, we have diffraction
orders propagating in directions away from the normal

« We use Rigorous Coupled Wave Analysis (RCWA)
theory (there are others available):

- Fields expanded as Fourier Series (FS)

- Boundary conditions matched at each interface.

— Truncation of FS = “n" diffraction orders retained

- Matrix inversion with very small numbers. Solution of
the matrix system is now built in the theory and makes it
more complicated to understand.

« Hopefully, we could use RODIS simulation package:

Advantages: We saved A LOT of time coding the solution of the Maxwell equations
Disadvantages: Unsupporied. Making any change in the source {available) obliged us
to study the code. It took time (still less than writing it from scracth)

—

Marcos Fernandez -IFCA 3




v

F

cnml ’

Reference wafer
(SIO2 on Si)

Silicon slab

Reilpe parie

Tror s oo Kelecmnes

[ I A

[ 975 W I0ES

Tl BT E

TR TG AR T L
SR | £ P

I RN A T
i g LENNLTE AT G
WE g | P

A _pap SR e
Ve LSRR £ ST TS

ifference calibrated
fitted thickness= 2 nm

I TN RS SRS R |
150 1075 100 125 1Se
Afnmp

[N]

L L]
g R = A e
15

Transimiilanoe

PRI EEFIPR| EE ——

-} - Ls
HIZU D HWWD s 1RHE 11T0

L jank

|-
sl MR Joaal

wiil KEL g 1AM =l
| 51 B0 2P R el
I FRaAn LT A 2 LR
n12-
itk
saf
amwl Difference

I ] ] ) _
Plavieioiaiiiy iaileais
i L I {111 S [ e R [ E T 1A I L IR R F LI T
- AT
i | — Fir
= E
é. M'_— — &R frane Combred Rigifon
_I_gm — i Psens I
188 1
3sf
ErEs
sar
xasf
ol 1 L1 v uwl L M P B
bR [ [ T [T R (1 - I ]

EAHE AR — — n
EFING W - R R

EEINID | -

ahdif2 Bk B eie] By i didiiantE
o gy | AREHSRITY S LSRR Y

[ calibratedfitted
r thickness=1 nm |l

APl




90

CAM[:

Centro Nacional de Microelectronica IMB
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3 08 Reflectance and transmittance of
'g u ITR wafer 5 matched. No fits involved!!
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(Pictorial view)

Granted by GICSERVO2

AC sensors

— Al strips (3 wafers)
— Al strips&Al backside (1 wafer)
— Polysilicon strips (2 wafers)
— Low doping (2 wafers)
THINNED WAFERS [250, 200(7?) pm |

Si
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" Electrical TS

See poster by M. Dragicevic at INSTRO8, Novosibirsk

" Optical test structure (TS)
No Al In the back
1 per layer of material

. Ellipsometry?

_All SILC TS are valid here

Alignment sensor 1.5x1.28 cm? (256 strips= 2 Alibava)
(Likely to become 1.5x¢1.5 em?® with guard rings...)
Al hole in the back &~1 cm
Strip width is the same along the full strip
Slightly larger area to mount on PCB

Fitch (P), electrode width (w) and intermediate strips:

P=50um w=3 um

P=50um w=5 um

P=50um w=10 um

P=50um w=3 um
1 intermediate strip

P=50um w=5 wm
1 intermediate strip

P=50um w=10 um
1 intermediate strip

P=50um w=3 um
1 intermediate strip

P=50um w=5 wm
1 intermediate strip

P=50um w=10 um
1 intermediate strip

P=50um w=3 um
2 intermediate strips

P=50pum w=5um
2 intermediate strips

P=50um w=10 um
2 intermediate strips

o
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m Concerning the tracker alignment there is a
1.5 page on the current Lol draft proposing
“two methods” FSI a IR laser alignment.

m The two technics are very complimentary: IR
laser system strong on measuring transverse
displacement while FSI strong measuring
linear displacements.

m A smart combination of both monitoring
technologies would be the optimal solution
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= During the pull-push procedure beyond rigid
desplacements deformations and vibrations
may be an Issue.

» We should consider introducing well know
monitoring technologies in aeronatics and
civil works based on fiber optics sensors.
(accelaration, strain, temperature)

m Those sensors should be integrated on the
composite layout of the FC support they add
zero material
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m For the Track structure would
be interesting to use a
embedded fiber optic sensor.

o more precise and reliable data ’r ’

Facesheel

m |t could be use 2 side solution
o Better understanding of the

results
Useful to quantify the termical o
) strain Integrated FOS in a FC strut

—
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