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Purpose of This Talk:
Show (again) recent studies
LDC in the light of the above 
Other potential design issues
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Why ?
One of the main factors in the design of LDC is the assumption
that PFA is the way forward 

IS IT FIT FOR PURPOSE ? 
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Current PFA performance
What was used:

PandoraPFA v01-01
LDC00Sc   (TESLA)
B = 4 T
3x3 cm HCAL (63 layers)
Z uds (no ISR)
TrackCheater

√s = 91 GeV 

√s = 360 GeV √s = 200 GeV 
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Current performance
σE/E = α√(E/GeV)

EJET

180 GeV 0.418

|cosθ|<0.7

45 GeV 0.295

100 GeV 0.305

250 GeV 0.534

rms90

Is the current PFA performance good enough to start to 
characterise the PFA performance of the LDC detector ?
Don’t forget : ultimately want multiple PFA algorithms 

– check robustness of any conclusions 

Caveat:

Assuming it is, what can we learn…
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4.3 λI 5.3 λI

HCAL Depth 
Investigated HCAL Depth (interaction lengths)
• Generated Z uds events with a large HCAL (63 layers)

HCAL leakage is significant 
for high energy

Argues for ~ 5 λI HCAL
Consistent with J-C’s talk

NOTE: no attempt to account for leakage – i.e. using muon hits - this is a worse case

Increase number of HCAL layers in “default” LDC model

Also study alternative with current HCAL depth to study
use of muon chamber as tail-catcher (personpower?)

I doubt this is an option unless the coil can be made “thin”
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Analogue scintillator tile HCAL : change tile size  1x1 10x10 mm2

1x1 3x3 5x5 10x10 

“Preliminary Conclusions”

3x3 cm2 cell size

No change 

Could probably decrease
segmentation deeper in HCAL
(any significant cost benefit ?)
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ECAL Transverse Granularity
• Use Mokka to generate Z uds events @ 200 GeV with different

ECAL segmentation:   5x5, 10x10, 20x20 [mm2]

100 GeV jets

For PFA : LDC ECAL segmentation looks about right
(well matched to Moliere radius)
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Radius vs Field

100 GeV jets

LDC00Sc

Radius more 
important
than B-field 

LDC
size

Suggests :  size 
B Cost benefit of going to 3.0 T or 3.5 T ? 

• Cost related to stored energy: Stored energy ~ LB2R2
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Radius vs Field

180 GeV jets

LDC
size B-field studies 

on the way…

Radius is even more important for higher energy jets

LDC too small ? 

One of the main motivations for the design of LDC is PFA 
The L in LDC stands for LARGE – currently from the point
of view of PFA the detector is probably not large enough…
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LDC in Mokka
• For studies of Physics Performance of LDC what do we need…

What parameters for the next version of the LDC detector?
increase number of HCAL layers ?
larger TPC radius ?

What needs to be in Mokka?
muon chambers (already there)
HCAL ring must be included 

(don’t need perfect Engineering design at this stage)
Is description of LumiCAL and forward ECAL
(and “overlap”) adequate

Include in PFA for physics studies?  

In Mokka make LCAL square ?
(allows study the physics benefit)

Prompted by
Henri’s talk



Other Design issues for PFA 
(at Snowmass LDC/GLD/SiD came up with list of questions)

Have “answers” to some of these questions (marked in green)

The A-List (in some order of priority)
1) B-field : why 4 T ? Does B help jet energy resolution
2) ECAL inner radius/TPC outer radius
3) TPC length/Aspect ratio
4) Tracking efficiency – forward region
5) How much HCAL – how many interactions lengths 4, 5, 6…
6) Impact of dead material
7) Longitudinal segmentation – pattern recognition vs sampling

frequency for calorimetric performance
8) Transverse segmentation ECAL/HCAL 

ECAL : does high/very high granularity help ?  
9) Compactness/gap size
10) HCAL absorber : Steel vs. W, Pb, U…
11) Circular vs. Octagonal TPC (are the gaps important)
12) HCAL outside coil…
13) TPC endplate thickness and distance to ECAL
14) Material in VTX – how does this impact PFA

What about the other issues…
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Conclusions
At this stage should not under-design the detector
Be careful to get locked into a non-ideal design at EDR stage
Cost is important but if the detector is not competitive there’s 

a risk... 
Would like to attempt a cost/PFA performance optimization
using Henri’s cost model (size/field/CAL costs) and current
parameterization of PFA performance vs. radius/field/HCAL size  
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Fin


	Optimising LDC forParticle Flow
	Why ?
	Current performance
	HCAL Depth
	ECAL Transverse Granularity
	Radius vs Field
	Radius vs Field
	LDC in Mokka
	Other Design issues for PFA
	Conclusions


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


