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MECHANICAL ISSUES:            

Layout for end-cap silicon detectors is driven by 
required physics performance.

Mechanical Structure: Lightweight - low mass, low Z materials

Stiff – minimal sag, micron deflection

Stable – low CTE and CME

Rad. hard – 10 yrs. ~ 300krad (R. Nouicer, BNL 11/05)

Compatibility – must work with VTX barrel structure

Thermal – Cooling issues:

Coolant; low density, low Z, low viscosity, stable,

non-flammable, non-toxic, electrically insulator
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DON LYNCH’S NEW CONTROL 
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78 cm

66 cm

45 cm6 cm

90 cm

LANL 3D CAD MODEL OF VTX ENVELOPE
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Z= 656.4 mm

Clearance +/- 3 mm

Fits OK now

WEIZMANN’S FINAL DESIGN FOR HBD, PRESENTED 7/12/2005

THE OTHER CONSTRAINT ON SPACE:
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ANYTHING IS POSSIBLE!
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FVTX:

*Four planes per endcap

*884,000 channels per 
endcap

*90 microwatts per 
~    80 watts per endcap
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Endcap Fiber Optic 
Readout Molex 
Quad 24 fibers

Barrel Readout

Pixel – both ends

Strips – layer 3 south         
layer 4 north

Strip layer 4 
readout conn.

FVTX bus and 
output interface
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CONTRACTED IN 2005 TO ENGINEER FOUR TASKS:

1, STUDY ALLOCATED SPACE FOR VTX DETECTOR

2, ENGINEER COOLING FOR VTX BARREL

3, VERIFY CURRENT VTX DESIGN WITH REST OF PHENIX

4, LOOK AT R&D ISSUES FOR FUTURE

CURRENT ENGINEERING STUDIES:
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HYTEC study for support of VTX

CURRENT STUDY WITH ENDCAP DETECTORS:
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HYTEC report cont.

Gas enclosure

Global support 
structure, carbon

GAS ENCLSURE 
SUPPORTED 
SEPERATELY FOR 
GLOBAL SUPPORT 
STRUCTURE.
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HYTEC report cont.

Global “tree point 
support system”
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HYTEC report cont.

INTERNAL DETECTORS 
MOUNTED TO 25 micron 
POSITION ACCURACY, 
GLOBAL DETECTOR 
LOCATION KNOWN TO 
SURVEY ACCURACY IN 
DETECTOR HALL.
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45 cm radius, z =39 cm 33 cm radius

23 cm 
radius

Readout and services 
for VTX barrel detector 
at larger radius – either 
end of enclosure 
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RESULTS OF HYTEC STUDIES FOR VTX:

GLOBAL SUPPORT STRUCTURE GFRP COMPOSITE.

COOLANT – SINGLE PHASE PER-FLOUROCARBON FLUID, 
C5F12 or C6F14.

COOLANT WILL BE SUPPLIED AT 0 DEGRRES C AT COOLING 
TUBES.

GAS ENCLOSURE WILL OPERATE AT O DEGREES C.
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What’s needed for VTX now:

• Designing an integrated support structure that will allow for the 
installation of endcap silicon detectors and have minimum 
impact on an existing VTX detector system.

• Designing a plan for the integration of services from the FVTX 
detectors, routing of cables, cooling circuits, etc.

• It is vital that any additional detectors – materials – have  
minimal impact on the existing stability of the VTX assembly.

• All “new” components should introduce minimal strain to the 
existing global structure.

• Make certain that all new detector components have a 
demonstrated reliability prior to their addition to the VTX 
detector system.
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FOLLOWING ARE BACK-UP SLIDES:
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FOUR BEAMS 
TO SUPPORT: 
HBD AND VTX 
DETECTORS

DON LYNCH’S CM ENVELOPE WITH NCC & VTX
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160mm

30mm

24 Fiber MPO 
Connector (x8)

Samtech QSS-RA100 .635mm pitch Connector 
(7mmx54mm)
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General Cooling System comments:

From: M. Olcese, PIXEL-2000 talk
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Slide: M. Olcese, PIXEL-2000
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M. Olcese, PIXEL-2000
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M. Olcese, PIXEL-2000
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CURRENT FUNDING ALLOWS FOR THE  
IMPLEMENTION OF FOUR PLANES OF 
SILICON DETECTORS AT ONE END OF THE 
VTX BARREL ASSEMBLY:
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A CONTRACT WITH HYTEC WAS FINALLY 
PUT IN PLACE, THROUGH LOS ALAMOS AT 
THE END OF AUGUST 2005 WITH BNL.

THIS COTRACT HAS THREE TASKS STATED:

1 - PROVIDE PRELIMENARY STUDY, IN 
APPROXIMTELY THREE WEEKS TIME, 
REVIEWING THE LATEST DETECTOR SPACE 
ENVELOPE, THIS WILL PLAY STRONGLY 
TOWARDS A DESIGN FOR THE ENCLOSURE.

2 - VERIFY THAT COOLING CAN BE 
ENGINEERED INTO THE PROPOSED 
DETECTOR MODEL AS WELL AS THE 
SUPPORT STRUCTURE.
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3 - A FIRST PASS IS NEEDED TO VERIFY THAT 
THE ENTIRE VERTEX DETECTOR WILL BE ABLE 
TO INTEGRATE INTO THE REST OF THE PHENIX
EXPERIMENT, IN THE ALLOTED SPACE THAT 
HAS BEEN ALLOWED. THIS IS BASED ON THE 
CURRENT “BOUNDARY CONTROL” FROM DON 
LYNCH AND ED O’BRIEN.

ISSUES; DEVELOP A LISTS OF R&D CONCERNS THAT WILL NEED 
TO BE ADDRESSED IN A FOLLOW UP CONTRACT FOR FY-2006, 
SOME OF THESE MAY INCLUDE DEVELOPMENT OF COLLING FOR 
THE STRIP DETECTORS. ALL OF THESE R&D ISSUES WILL NEED 
TO BE ADDRESSED DURING FY-2006 IN ORDER FOR 
CONSTRUCTION TO BEGIN IN FY-2008.
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