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K.Hiller for the DESY ALFA group

DESY-ATLAS meeting, Zeuthen 22 May 2008

ALFA Status Report

1) short introduction
2) status of main components
3) outlook
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Elastic scattering in the Coulomb-Nuclear interference region:
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Measure unbiased elastic rate

Fit  dN /dt

To reach Coulomb region 
|t| < 10-3 GeV2 

needs  tracking close to the beam

Special request to:

1) pot positions

2) beam optics

3) detectors …

ALFA

Luminosity from ALFA(1): Principle
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RP

IP
240m 240m

RPRP RP

RP RP RP RP

Roman Pots

Two RP stations at
+- 240 m of ATLAS 
to cover smallest 
scattering angles

Luminosity from ALFA(2): Roman Pots
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β*/m   σ(x)/μm σ(x’)/μrad σ(t)/GeV2

11        74        6.7            0.002
2         32        16             0.012

0.5       16        32             0.050

Intrinsic beam divergence does not
allow to measure beyond 0.001 GeV2

Optics solution:  high β* = 2625 m
low ε = 1 μm rad
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For nσ=15  |t |min ~ 0.0004 GeV2 
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For unique relation between track in ALFA
and  momentum transfer phase advance 

Ψ = 900

( α* ~ 0  at high β*)

y*

θy*

parallel-to-point focusing
ydet

IP Leff

Standard LHC optics impossible: 

1) too large beam divergence                     2) ALFA tracks depend from  Θ*  AND y*

ALFA used in special runs with:
high β* , low ε , Ψ = 900

L = 10 27...28 cm-2s-1

Luminosity from ALFA(3): Optics
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Detectors as close as possible to the 
beam to reach the Coulomb region

For yd = 1.5 mm: 
Integral acceptance = 67% 

|t| = 6 10-4 GeV2

t-resolution  < 10% 
dominated by beam divergence 

Luminosity from ALFA(4): Acceptance
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DESY HH
Fiber metrology
MAPMTs, HV 

Lund
motherboard

HU Berlin
Ti-substrates

DESY Z
Triggers

Lisbon
Fiber coating

ALFA

CERN
Design
Mechanics
Detectors
Electronics
Coordination
Installation 

Orsay
Maroc 1/2/3
FGAs

Giessen
Fiber detectors
Assembling
software

Prague
mechanics
software

The ALFA production sites
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1) 3 internal ATLAS 
referees

2) LHCC open meeting
7th May 2008

3) LHCC referees are
now looking at the TDR.
Special session  for
next meeting in July

The ALFA TDR

… an important formal step
for any detector component
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ALFA Detector: Scheme
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Giessen, March 2008:

installation issues in a very tight environment
decision of tile readout:  bundles or light guides 

R7400, R7401

R9880 SuperBialkali
Q.E. ~ 37%

Prototype -1: test of installation 
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Lisbon:
- problems with sputtering side coating
- but works fine for end coating of fibers

Good news from Aluminization / CERN
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~ 1 week shifted,
not critical

Good news: Prototype -2 (nearly) on schedule
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Trigger counters: bad news discharges, but …
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Trigger counters: … fiber bundle R/O alive
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OD milling in Zeuthen accepted

Ti-plates: good news and concerns 
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Roman Pot mechanics: good news from Prague 
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Roman Pots: difficult components

- 4 stations arrived  at CERN

- Prague people working for stainless steel slides

- measurements of position reproducibility for 
each station 

50 μm distortion

100 μm windows

1 mbar prevacuum
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Orsay:
5 PMFs 
on one kapton cable tested

production of 32 units 
is going on 

Lund:
mother board at CERN 
Mid of May

completion
debugging 

Electronics: R/O scheme
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Electronics: 5 PMFs in Orsay tested 
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Electronics: Cross talk …

High light level:
Long distance 
X-talk via connectors

Fiber light level:
X-talk at ~ 1%
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1 P.E.

Electronics: S-curves 
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Electronics: motherboard – most critical 

Lund: production CERN for completion debugging has started

Malfunctioning motherboard can overrule the whole schedule
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Metrology: overlap detectors

Resolution based on good
knowledge of fiber position

metrology in Hamburg
(D.Petschull)
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Metrology: results

Pitch: gap-to-gap Pitch – average 

Resolution of OD due to large statistics of halo tracks
Less precision for individual tracks needed
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Metrology: problems
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MAPMTs & HV: DESY contributions

DESY delivers HV for prototype-2
Patch panel for next test beam
(I.Gregor, U.Koetz)

Present choice
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Some more good – bad news …

Good:
- slow control well underway (S.Franz)
- all long cables in tunnel to USA15
- 8 CAEN power supplies ordered / 4 month
- DESY takes care for test beam HV
- some interest of the Krakow group to join ALFA

Bad:
- some short cables missing, many connector not yet ordered
- connection of ALFA to ATLAS interlock
- electronics for main/overlap detectors missing
- rack space in USA15 to check

…list certainly not complete.
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Outlook

The ALFA project is based on a vital group of institutions:
Berlin, Cracow, CERN, Lisbon, Lund, Giessen, DESY, Manchester, Prague,
Stony Brook, Orsay, Valencia

Series of test beam measurements 2005, 2006, 2007 indicates that the 
design goal can be reached: resolution < 30 μm at 100% trigger efficiency 0(0.1%)

Prototype_1:  used for assembling tests   
Prototype_2:  full pot with all final components presently in assembling  

4 potential weeks of test beam measurements in July, August 2008

Mass production of 8 pot units plus 2 spares till end of 2008

Installation of 8 Roman pots in shut down 2008/2009

Insert sensitive detector components earliest spring 2009, ( 2009/2010)

ALFA stations are the test ground for physics upgrade projects RP220, FP420
installed probably not before long shut down 2013-2015



May 22, 2008 DESY-ATLAS meeting 28

DESY responsibilities

1) MAPMTs: purchase, optical reception test, from marks to shims
2) detector metrology: measure central line of each fiber by microscope
3) trigger counters: precise 0(10μm) scintillator tiles + fiber bundles Titanium

Total DESY costs ~ 300 EURO
DESY project urgently needed

TDR, known to 
DESY directorate 


