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Halo and Tail Generation

¢ Introduction

¢ Main processes with estimates for CLIC

e HTGEN - generic halo & tail generation package and
PLACET - HTGEN

e Status and plans

More on use of HTGEN --> next talk by [jaz Ahmed

Here focused on CLIC. Application to ILC was presented at PAC, see
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HTGEN - EuroTeV task within WP6 on Integrated Luminosity Performance Studies with
EuroTeV fellow Lionel Neukermans (September 2005 - February 2007) and myself
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Introduction and Aim of these Studies

e Halo particles contribute very little to the luminosity but may instead be a
major source of background and radiation.

e Even if most of the halo will be stopped by collimators, the secondary muon
background may still be significant.

e Halo and tail considerations are needed for design studies to allow to estimate
and minimise any potential performance limitations from this source

» Generic halo&tail generation package HTGEN

Provide simple (semi) analytic estimates + package with code and interface for
detailed tracking with samples and application to CLIC (+ ILC within
EuroTeV)

CLIC : htgen as standard component of PLACET




Halo sources

e Particle processes
Beam Gas elastic scattering, multiple scattering
Beam Gas inelastic scattering, Bremsstrahlung
Scattering off thermal photons

Intrabeam scattering important at low energies and in particular in the damping ring.
currently outside the scope of this study

Synchrotron radiation recently upgraded and implemented in GEANT4

H.B. CLIC-Note-709 EUROTeV-Report-2007-018, 8 June 2007

e Optics related ¢ Various
mismatch noise and vibrations
coupling dark currents
dispersion wakefields

non-linearities spoiler scattering




Main particle processes with estimates
for CLIC

Beam Gas estimates based on
LINAC section 10 nTorr CO at room temperature (300 K)

BDS section 10 nTorr CO at room temperature (300 K)

CLIC parameters based on clictable2007.html
21 km long Linac and 2.75 km long BDS



http://clic-meeting.web.cern.ch/clic-meeting/clictable2007.html
http://clic-meeting.web.cern.ch/clic-meeting/clictable2007.html

Beam gas elastic scattering

angular distribution do [ e

divergent for 9 — 0 aQ — [2y2

only relevant for halo if larger than L / € / ﬂy — \/ e /fy 53;

beam-divergence

0-order, somewhat conservative analytical estimate :

using constant &y =5 nm (beginning of LINAC most important for halo production)
and f, = 100 m

Omin = 5.3%x10-8 at 9 GeV, 4.1x10-° at 1500 GeV




Beam gas elastic scattering
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at constant normalized emittance

scaling as 1/y or 1/energy
beginning of LINAC important

CLIC estimate. P = probability / m for scattering > 1 ¢ divergence

Location E Gas 0 Oel P
GeV m=3 Barn m~1!
LINAC 9 CO 32x10™ 27x10" 89 x 1077
BDS 1500 CO 3.2x 10" 1.7x10° 1.1 x10°8

Probability 80x higher beginning of LINAC at 9 GeV compared to end at 1.5 TeV

and BDS. Integrated over length :

total LINAC Prob. P=1.16x10-3 , BDS P=6.0x10- together 1.2x10-3 at 1o

total LINAC Prob. P=1.29x10¢ , BDS P=6.7x10-8 together 1.4x10 at 30 ¢ (loss)




Inelastic scattering
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scattering angle  (of y with respect to incident e) f(0)df o

energy fraction k going to photon

integrated for k > 1%, no E dependence -

& = 6.609 Barn for N, - NaXo

Probability: 2.1x1013/m
summing up over both LINAC and BDS : P=5.0x10/m

fully included in current HTGEN, minor contribution for CLIC




Detailed tracking

e HTGEN runs standalone or interfaced to detailed tracking programs

e interfaces to PLACET and MERLIN are available from the htgen website

allows to study

e tails enhancement / production / folding related to optics
mismatch, coupling, dispersion, non-linearities

e synchrotron radiation, included in tracking programs

e detailed loss maps and distributions

e follow up of secondary particles




Rough particle flux estimate on spoilers and secondary muons

4x10° e/bunch
311 bunches

1.24x%1012 e/train
2 x 104 fraction hitting spoilers, HTGEN tracking old lattice, to be confirmed
2.4x108 e/train  on spoilers
~ 9 x 104 fraction resulting in secondary muons (without tunnel fillers)
~ 2x10° muons / train end of BDS

depending critically on vacuum and spoiler layout
to be verified by detailed simulation




HTGEN - generic halo & tail generation package

fully we based http://hbu.home.cern.ch/hbu/HTGEN.html

with general description, list of processess, links and references

recently completed, updated and expanded. Contains

HTGEN - package. Runs standalone for (semi) analytic estimates and provides
libraries with interfaces

PLACET-HTGEN. Detailed tracking code placet with htgen fully integrated as
standard option

main htgen page with links to

Installation

Examples

Frequently Asked Questions

Short part on next slides. For details see web version
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Installation, htgen

. http://hbu.home.cern.ch/hbu/htgen/Installation.html
Installation

htgen is hosted on a CERN Savannah server. You can browse the latest source code here.

htgen currently needs CLHEP.

Optionally, there are histogramming tools which need ROOT.

For placet+htgen you will also need tcl and gsl libraries. These are all open software libraries which can easily be found on the web and installed on
popular linux / unix platforms including macosx.

It is planned to also provide a minimal version of htgen which does not need any extra libraries and still provides global analytic estimates of the
flux of halo particles with sample input for the ILC and CLIC.

The interface with placet is on the placet server (mainly in background.cc , .h ) which can be found here

Instructions

a) if your shell is csh or tcsh
setenv CVS_RSH ssh
getting the code using anonymous checkout should always work with
cvs -d :pserver:anonymous@isscvs.cern.ch:/local/reps/htgen checkout htgen
htgen is only about 2 MBytes so that you can still do this rather quickly using a modem at home.
If you are a registered CERN user you can also checkout with your password via
cvs -d :ext:isscvs.cern.ch:/local/reps/htgen checkout htgen
You can also download the tarball file from the cern savannah server (outside CERN)
The very first time or after system changes, you should go then to the htgen directory and run through the setup
cd htgen
sh setup.sh
and supply the information needed to find the extra libraries in your environment. Type return for unknown or unavailable locations.
This script will generate two files env.sh and env.csh.
source env.csh
to set the environment variables, then compile
make libhtgen
make libhthistogrammer (if ROOT is defined)
make libhtplacet (if PLACET is defined)
make libhtmerlin (if MERLIN is defined)
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Installation, placet-htgen

http://hbu.home.cern.ch/hbu/htgen/Installation.html

placet
You can use htgen in placet for detailed tracking of core + halo.
For this, you need the hten libraries (libhtgen and libhtplacet produced as described above) and the source code for placet,
available from the savannah server ; placet also requires gsl, the Gnu Scientific Library.
Get the source using anonymous cvs
cvs -d :pserver:anonymous@isscvs.cern.ch:/local/reps/placet checkout placet-development
As placet weighs now about 10 MByte, this should still be reasonably fast. As CERN user you can also use
cvs -d :ext:isscvs.cern.ch:/local/reps/placet checkout placet-development
Now go into the placet directory
cd placet-development
and run the configuration script
configure --prefix=$PLACET_DIR --enable-htgen --with-htgendir=SHTGEN_DIR --with-clhepdir=SCLHEP_BASE_DIR
make
This will create the placet executable with the background tracking modules included.
You should now be ready to run the placet-htgen examples.
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Examples

HTGEN and PLACET + HTGEN examples http://hbu.home.cern.ch/hbu/htgen/Examples.html

see the CLIC and ILC files in the config directory which comes with the htgen installation
for htgen standalone runs see the test directory which comes with the htgen installation

Here few particular examples.
Make always sure you have the correct environment variables set (first time using setup, then just source
env.csh or env.sh depending on your shell, see the installation instructions )

cd SHTGEN_DIR/test ; make TestProcessLinac
This will produce the executable TestProcessLinac in the SHTGEN_DIR/test/bin directory.
If your working directory is /tmp/$SLOGNAME/, you can run there the test program using

cd /tmp/SLOGNAME/ ; SHTGEN_DIR/test/bin/TestProcessLinac SHTGEN_DIR/config/ILC-LIN.par
where SHTGEN_DIR/config/ILC-LIN.par is the input filename with the parameters for this run.

placet+htgen

A good starting point for placet+htgen is to checkout or update to the latest distribution versions of htgen
and placet-development
Make sure you installed placet using the --enable-htgen option and you run using the module placet-
htgen
See the directory examples/htgen which comes with the placet distribution

Go into that directory and type
placet-htgen htgen.bds.tcl

or go into your favorite work directory, define this in the tcl file using set script_dir and give the full
path to this like
placet-htgen "fullpath"/placet-development/examples/htgen/htgen.bds.tcl
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HTGEN - FAQ

Frequently Asked Questions

Placet fails with invalid command name "Vacuum"
Looks like you try to run htgen in a placet module without htgen. Make sure to use placet with htgen, typically called placet-htgen, configured with
--enable-htgen

Starting placet fails with something like "error while loading shared libraries: libgsl.so.0: cannot open shared"
Looks like your current environment is not what is was when you created placet-htgen and libraries changed or are not within your current path. See
where the library is located and make sure it is within your current path, as typically defined using the environment variable LD_LIBRARY_PATH

How can I get some more output to see what is going on in detail ?
You can set the debug level using the environment variable HTGEN_DEBUG.
In tcsh, you can set for example
setenv HTGEN_DEBUG 16
before starting placet-htgen.
and
unsetenv HTGEN_DEBUG
later to turn the extra info off.

How can I get a list of the commands used for the input parameters and their arguments ?
start the module without any input, for example
placet-htgen

you should see now something like
skskokoskokskok

** PLACET Version No 0.94
skkoskoskokoskosk
which shows that the program started followed by the prompt %.
Just type Help after the prompt:
% Help
this will give you a list of all input parameters.
To get the details of one command, for example for Vacuum, type
% Vacuum -help
At the end type exit to stop the program.

http://hbu.home.cern.ch/hbu/htgen/FAQ.html Page 1 of 1
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code, cvs repository

10/16/2007 11:26 AM

htgen/

Click on a directory to enter that directory. Click on a file to display its revision history and to get a chance to display diffs between revisions.

Current directory: [htgen - Halo and Tail Generation] / htgen

’ File Rev. | Age Last log entry

3 Parent Directory
@3 cvsrooT/

3 config/
@ doc/
@ include/
O v
9 oby/
0 sre/
@ test/

Makefile . 37 hours hbu 1/1-cos fix and major cleanup
README . 11 days hbu remove system dependent libraries
setup.sh . 11 days hbu remove system dependent libraries

Show only files with tag: ' All tags / default branch 3 | Module path or alias: htgen/

http://isscvs.cern.ch/cgi-bin/cvsweb.cgi/htgen/?cvsroot=htgen Page 1 of 2




placet-htgen

running placet with htgen is already now rather straightforward, just run
placet-htgen inputfile

where an example of the inputfile examples/htgen/htgen.bds.tcl is distributed with the code

has few htgen specific commands, put typically at the end of the placet input :

Vacuum -nel 637 -iel 2 -temperature 300 -thetamin 0.1 -gas { { 7. 14. 50. } }
defines the restgas in the 2nd of the 637 CLIC elements, Nitrogen Z=7 A=14 at 300 Kelvin and 50 nTorr,
Omin = 0.1 prad as minimum elastic scattering angle

Material -X0 0.35 -nel 637 -iel 530
defines element 530 as a spoiler with 0.35 radiation length thickness

TrackBackground -beam beamO -dir DirName -charge $charge -start O -fulltracking 1
starts the halo tracking ; with -fulltracking 1 dumps halo at every element in a file




Status and plans

HTGEN provides the main standard tail production processes and has been
used to obtain estimates and detailed tracking results for CLIC and ILC, ATF
( by the authors of the code )

Focus is currently on improved interface and documentation to make HTGEN
easily usable as standard tool and standard option in PLACET used for CLIC

Planned improvements and extensions :
provide an online manual -- chapter in placet-manual
simplify HTGEN commands and provide control and diagnostics output
implement further halo production mechanisms
keep up to date running CLIC and ILC examples with the code distribution
reduce dependence on external libs (CLHEP, GS in case of placet)
cleaner interface with placet -- less globals and copying of structures
update to recent synchrotron radiation code

Tests and benchmarking : measurements (ATF, CTF3) and with other codes --
Geant4, BDSIM, ...

Feedback and suggestions from users needed --> next talk
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Scattering off thermal photons

Planck |spektrum

= %02 = 0.6652 barn

0 2 4 6 8 10 E inkT

mean energies:
(kT>3 o g2 5.32x1014/m3
py =81 | — / dx
he o e —1 at room temp.
—~

e-rest: Ey =y E; = 0.2 keV <<mg 2.404114

initial : EY1 = 27kT=0.07eV

Lab: Ey=y EY'*e v2 EY1 2.4% at 100 GeV, 5.3% at 250 GeV, 18.4 % at 1.5 TeV

P= 1.9x10-14/m at24°C, 5.3x10-!1 for full BDS, > 2% energy loss
roughly 10x more or 5x10-10 for LINAC+BDS or ~ 600 electrons lost /
train.

Was important for beam halo in LEP and the dominant single beam lifetime.
Practically negligible for CLIC.




