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NCC adds enormous kinematic reach
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w/ MPC+FVTX PHENIX becomes a large acceptance spectrometer



  

Physics case – heavy ions
 Low-xBJ: 

 CGC/Cronin/shadowing (final state) leads to gluon suppression  at low 
pT, enhancement at medium pT and and irrelevant at high pT – scales in 
x2;

 effective energy loss description (gluon bremstrahlung in initial state) 
scales in ∆x1 and leads to nuclear suppression scaling in xF



  

Physics case – spin
Direct photons and ΔG 

 π0 extraction of ΔG is complicated by 
 Multiple contributions
 Unknown fragmentation properties 

 Use compton direct photons
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Physics case – spin:
Quark flavor separation via W production

W is produced through V-A 
process,  helicity of quark is 
fixed:
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Perestroika ……..



  

Design in general 



  

Calorimeter bricks



  

NCC Inner structure

ROU’s per layer

Hadronic segment (6 
sampling layers per brick):

2x5 -    4

2x7 -  10

ROU’s per layer

EM segments (14 sampling 
layers per brick):

2x4 -    4

2x6 -    6

2x7 -    4

Tungsten 
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Pb absorber
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Scope of a single NCC unit
PAD-layers

 Readout units 
 2x4 -> 56
 2x5 -> 24
 2x6 -> 84
 2x7 -> 116

 Pad-Sensors
 3320

 Wafers for Pad Sensors 
(75% Yield)
 4427

StriPixel-layers
 Readout units 

 2x4 -> 8
 2x6 -> 12
 2x7 -> 8

 Hybrids
 160

 StriPixel-Sensors
 320

 Wafers for SP Sensors (50% 
Yield)
 640

 SVX4’s
 640



  

Pad-structured ROU’s

Pad-structured subassembly

Carrier board

W plate



  

StriPixel ROU’s



  

Pad-sensors
 Decision is made to use “simple” DC coupled 

sensors, biasing resistors and decoupling cap’s on 
hybrids;

 150 “pre-production”  sensors already delivered to 
MSU;

 Preliminary yield estimate – between 75 and 90%;
 Rad-hardness measurements are planned (Dubna?);
 Design transfered to ON-Semi. Wafers were 

purchased using RIKEN funds, Prague is paying for 
the processing of a second batch of ~150 sensors.

 In a month  we will have enough sensors to build full 
scale 2x7  EM and HAD bricks.

 



  

StriPixel sensors – slow  but ….. 

 Three prototype rounds
 ELMA – 1 : test wafer with multiple pixel structures - 

shorts between traces to bonding pads and guard 
rings – understood and corrected;

 ELMA – 2 : test wafer with multiple pixel structures - 
shorts between X and Y – NOT EVERY WAFER IS 
AFFECTED - M.Merkin;

 SENS – 1 : full-scale sensor with 15 m in-pixel pitch - 
shorts between X and Y – Jik Lee;

Two possible reasons are

Shorts between p-implanted regions (X and Y segments in a common pixel);

Shorts across SiO2 layers used to separate X from Y (design and technology are 
different between ELMA-2 and SENS)



  

Stripixel test structures

500 µ

Interpixel connections via Al

Interpixel connections via implants



  

Testing is a rather tedious job …



  

Where is the problem

N

SiO2
P+ P+

SiO2

resistor
metal1

metal2

1. Wafer
2. SiO2 deposition
3. Photo (P+ implantation-OXCUT) 
    - mask1 (layer number : L4)
4. Etching
6. P+ implantation  
7. Annealing
8. Resistor (poly) deposition
9. Photo (resistor-RESISTOR) 
    – mask2 (layer number : L6)
11. Resistor (poly) Etching
12. SiO2 deposition
13. Photo (contact-OXSTEPCUT) 
    – mask3 (layer number : L2)
12. Contact hole etch
13. Metal1(Al) deposition
14. Photo (metal1-AL COVER) 
    – mask4 (layer number : L1)
15. Metal1(Al) etching
16. SiO2 deposition 
17. Photo (via-POLY) 
    - mask5 (layer number : L5)
18. Via hole etch
19. Metal2(Al) deposition
20. Photo (metal2-AL 2) 
    - mask6 (layer number : L3)
21. Metal2(Al) etching

It can be anywhere ….

here

or here 

We are working on it this very 
moment ..



  

We now have something to test, we will 
soon have tools ready 



  

Pathetic piture - see talk of A.Sukhanov



  

Pad readout - still dreams only 



  

We can even disassemble it … in theory



  

Not enough space over the coil – drivers 
would need separate crates



  

M.Merkin: a vos I nyne tam ….



  

Summary
 Lot  of progress
 StriPixel sensors from Hamamatsu seem operate 

without shorts. Can’t we do better then Hamamatsu?
 Test beam experiment at CERN was descoped 

(problems with sensors, delays in pc-board stuffing). 
MSU proposed test experiment with SP sensors and 
PHENIX readout in December (A.Sukhanov, 
S.Rodnik). FNAL option will be studied in the next 
couple weeks.

 Full prototype construction will begin as soon as 
2007 budget is known.

 At BNL we are in the bad need of a very good hands 
with a very good brain attached, probably can even 
pay – can’t find a right candidate for nearly 6 month.


