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Structure

• Beam Geometry

•AGATA ‐ doubles 

•Target Types•Target – Types

• AGATA – main structure

• HECTOR Detectors
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Beam Geometry
1.5 opening angle

70 dia70 dia
(60+5 clear)

1.5º taper

310 to TP 990 to TP

106ID 134ID 164ID

endcap

3
crystal

Endcap flange



Beam Geometry

3mm lead

Cans 12.3mm clear at closest point

430 Vessel OD
426 ID Vessel

43mm Lead ShieldingTapered pipe Beam 10mm clear



Agata Doubles

AGATA DOUBLE CRYOSTAT

5
5 DOUBLES AROUND 120 DIA BEAM PIPE
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5 DOUBLES AROUND 120 OD BEAM PIPE
BEAMPIPE IS 0.36 mm CLEAR



Target Types

Currently 3 target types are proposed.Currently 3 target types are proposed.

Type 1. Liquid Hydrogen Target
From CEA Saclay, Alexandre Obertelli

Type 2. Plunger Target
From Cologne University, Christoph Fransen

Type 3. ‘Standard’ Target
To have a target ladder, and motion of +/-100mm in beam direction
As yet unspecified

A standard target chamber is envisioned that will suit each of these 
designs, and is part of the Type 3 project.
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Main Frame

Main Frame
Aim is to build 
and test this 

t tarrangement at 
Daresbury.
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Main Frame
Features.

2 locking pins

20 adjustable 
Roller Bearings

2 End stops

8 guides8 guides

94 Guide pins



Lower Frame

Locking system

These plate to 
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be replaced with 
6 small ones



1100mm

750mm

111100mm



Ancillary detectors

Currently 2 ancillary detectors are proposed.Currently 2 ancillary detectors are proposed.

Type 1. Hector
From INFN Milano, Benedicte Million

Type 2. LYCCA
From GSI Plamen Boutakhov
Also Mike Bentley, and Peter Reiter y,
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Hector

Beam 
Direction

Target 
Point

Rear 
Detectors  
focused 
at target

Equatorial Detectors 
focused at target xº
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focused at target x



Lead Wall

HECTOR 
frame
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frame



Cabling ‐ Digitisers

1 digitiser unit per crystal.
40 crystals required. For a 
1pi sphere1pi sphere.
Digitisers installed at 
160mm pitch.

Say 20 crystals per side.
Two racks are required
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Cable routing
Allow for 40 crystals
7 cables per crystal
This is 280 cables

140 bl id

80

approx 140 cables per side.

MDR Cables are 13mm diameter350

IGUS Series E4 80 can be usedIGUS Series E4.80 can be used

400ID400ID
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Cable routing

Need cable tray
350 x 160.

1 option is to start 
with 350 x 80, then 
add a second 350 xadd a second 350 x 
80 when required.
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Elevation ball open
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Digitiser Location

Digitisers when 
array closed

Digitisers when 
array open
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Access Routes ball closed

600mm

WalkwaysWalkways
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Access Routes ball open
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Cable coiler operation
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1700

23
Detectors retracted 850mm



Ring drawings in 
progress

Material for 
Main Gear 
recieved

progress

Rails in 
production at 
Liverpool Fab drawings 

Gearbox 
arrangement on 

Liverpool g
expected 
complete mid 
April

g
order

Cams in 
d ti t Pi dproduction at 

Liverpool

Brass pads in

Pins ready 
for production
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Brass pads in 
production at 
Liverpool



Timescales

Hector Timescales
Cable routing timescales
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End of UpdateEnd of Update
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Extra Slides if wish toExtra Slides if wish to 
develop any other areas.
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Structure

•Beam Geometry

• Target – Types

• Ancillay Detectors• Ancillay Detectors

• AGATA – structure

• Overall layout at GSI

• Cabling• Cabling
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Location

RISING 
replaced 
by AGATA

Detectors 
at rear

Beam 
Direction

Detectors 
at equator

Target 
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chamber



AGATA ‐ GermaniumCrystal layout

Arrangement of 1 pi with triples Proposed arrangement at GSI
Showing doubles in the first ring and 
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triples in the second ring



Plunger Target

Very compact Mechanism to fit inside 
the target chamber. Some featuresthe target chamber. Some features 
within the target chamber required to 
mount the system.
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Target-cell design

Sid i

« Pocket » of liquid H2 (20 Kelvin) contained in a Mylar cell

Tube L H2

Central axis of the cryostat

Vertical pipe  Ø 150 mm
Ø 110 mm Cryostat axis

Top view
Side view

Ø 70 mm35 mm

Ø 60 
mmBEAM direction

H2 liquide
Vide 

60 mm
Corps de cible 

Ø 20 
mm

60 mm
2Tubes 
(Ø6 mm) 
LH2
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mm

Beam pipe Ø 150 mm



Produced targets

September 2010

Engineers in charge:
J.‐M. Gheller, CEA Saclay
Ph. Chesny, CEA Saclay

∅ 70 mm, 61 mm thickness
September 2010

Cell in one piece of Mylar
150 – 250 μm150 250 μm

Target cell planed:
- 20 mm
- 35 mm

61 ( i t )- 61 mm (see picture)
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Cryostat
cryostat
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Front Elevation
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Location Constraints
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Location Constraints
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Miniball Focus

Beam 
Direction

50mm
Direction

Target 
Point

Rear 
Detectors  
focused 
at target

Equatorial Detectors 
focused 50mm
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focused 50mm 
upstream of target



Miniball Frame

40Linear Detectors focused at 50mm 
upstream from target

Canted Detectors focused 
at target



Miniball Stand

11.5mm clear

150mm
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LYCCA
3000

220

LYCCA is currently installed and operating at 
GSI, and will continue to do so through the 
PreSPEC phase
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PreSPEC phase.



Simulations
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Loading/Unloading GSI

3.35m – similar to existing
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Access to Top and Base detectors in Fixed Array

3.8m detector height
Issues with crane ceiling

2 0m beam height
0.1m clear of 
floor
Issues with 
l fl

2.0m beam height
Issues on Working 
at Height.
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clear floor



GSI Crane Heightg

46



Access to Electrical 
connectorsconnectors
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1.2m to floor



Loading

Conclusion:- Rotating Structure is required to ensure safe loading.
If not at GSI then certainly at FAIRIf not at GSI, then certainly at FAIR.

Due to – Working at heights.
Crane Heights
Proximity to floor of detector (at FAIR)

NOTE – Detectors can 
only be loaded when the 
t h l f thtwo halves of the array 
are closed.
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LYCCA Beamline support
Proposed cable 
tray run

Current Brace in this locationCurrent Brace in this location
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End on view of Detectors
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