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The generator group

@ Since the end of the GDE: Informal group.
@ Members:

e MB and J. Tian (ILD gen. group conveners)

e P. Roloff (CLICdp)

e SIiD: T. Barklow (SiD)

e + others: A. Miyamoto, J. Stube, D. Jeans, M. Habermenhl, M. Vos,...
@ Main task

e Interact with generator authors
e Validate
e Set up common framework

@ In view of a new mass-production of the entire SM (as background
or signal).

@ For at least ILD and CLICdp: ready to go in summer '17.



Group meeting at DESY

@ Met at DESY March 22 and 23.

@ Went through list of issues identified in Tokyo (See the
LCWS 16 presentation)

@ Generator group+ W. Kilian, J. Reuter, T. Ohl and B. Nejad from
the Whizard’s.




Status of Tokyo todo list

@ LCIO output corrections and extensions
e Mostly done, but:
@ The generator status codes are not those decided upon.

@ The spin information is not corrected: should simply be (0,0,4-1). fixed now

@ |t was noted that both these issues are *correct” in the stdhep-output
@ Full spin-density matrix — for later

@ Problem with Hadrons in 4f

o Still not solved. It was noted that somehow Pythia does *not*
connect the quarks in the expected way.

e Question: Is it really true/verified that the fact that pyjets is filled
from the Les Houches event record does take the colour-flow into
account, which is the assumption in W2.5?

@ Externally set Higgs BRs
e Not yet implemented, clearly on the todo list



Status of Tokyo todo list

@ Polarised T-decays done with TAUOLA. Verify that it works (as well
as it did for the DBD)
e OK, except for a few purely technical issues (not all needed
Pythia-steering are set automatically when Tauola is activated,
information message spam.,... )

@ Command-line steering

e In Whizard 1.x all steering parameters could be set on the
command-line. Not so in Whizard 2.x.

e However, a set of tricks has been developed to be able to set what
IS needed for production (Ecus, channel, polarisation, number of
events/luminosity, ...)

@ Generator level cuts:

o Default cuts Whizard 1.x have been re-implemented (except for one
of them).

fixed now



Status of Tokyo todo list

@ Beam-spectra

e Now in Whizard (Circe2), was in user code.

e MH has extensively checked this, and has supplied us with the
spectrum in Circe2-format for 500_ws ete.

e Need also ey and ~~ spectra, and Ecpys 250 and 350.

e We need a scheme to store these (will not ship with Whizard)

@ Files with reconstructable tracks from the pairs-background, for
overlay.
e Done, and available both as stdhep and sicio.

@ Minor issues

e Use Whizard to read one format (Les Houches, HepMC, ...) and
output the same in another (stdhep, sicio) works.
o Callable Whizard event-by-event still not possible (important for fast

simulation!)
e Tidy up files after a production, to keep only needed logs etc. is

done.



New issues

@ In qqll events, the first quark is flagged as stable, both in stdhep
and LCIO output. This does not happen in ggqq events.

e This should not be hard to fix, but is currently a show-stopper to be
able to actually use W2.x for production.

@ A severe problem with the treatment of ISR was found, (by MH
and MB). It was noted that the way ISR was treated in W1.95 was
more satisfying (albeit possibly not more theoretically defendable
that the W2.x way). It gave both correct cross-sections and
reasonable v p -spectra at the same time. In W2.x, on can have
one, but not the other at the same time.

e BN and JRR will work on a way to revert to the W1.95 procedure in
a way consistent with the new structure.

MSTP(125)=10r2
to keep full shower
history or not



other generators

In general it would be nice to also have other generators, but currently
not much push for it.

@ BHW.ide for better Bhabhas. CLIC study, BHWide authors

e BD
@ Pyt
@ Pyt

just get started; in contact with

K/BDKRC for vy — ¢4
nia8, MadGraph for double-checks.

nia8 instead of Pythia6 for hadronisation.

Problem @ Tokyo meeting: How to get output into LCIO?
@ “Output” often HepMC or Les Houches

@ |dea to test: Whizard can take these as input, and can output
LCIO.

@ = Use Whizard simply as a formatter.
@ ... which now has been seen to work.



ILC generation production

Which samples to produce ?
@ 250, 350, 500 - at least H20 - up to 10 times as much

@ Higgs: as in DBD: separated out from SM sample ( use infinite my
In SM sample )

@ Z pole
@ produce all samples with fully polarised beams.

@ Maybe: produce some “standard” BSM benchmark samples? If
so: What ?

@ @ Tokyo, a request from production team to reduce the number of
different processes wrt. DBD samples

@ However: DBD-scheme has served the user community well:
should be kept as is

@ Now testing a new feature in Dirac (by A.S.) that should solve this
ISsue.
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ILC generation production

@ Special calibration samples ? Do these centrally or not ?:

o 2f for calibration e,u,q

o single particle files: u:s K:s, ...
@ uds-di-jet events

e bb,cc for flavour tagging

e also 4b, 6b, 4c, 6¢ and 4/6 uds

Estimate of time/effort:

@ Once Whizard is fully validated
o Largest fraction of generation is the initial integration
e Runs on single computer - afterwards producing large sample is

fast
e Only disk-space might be an issue, but here the switch from
un-compressed stdhep output to compressed LCIO output is

expected to help a lot.
o Need to be able to split once XXX MB has been written. Works with

stdhep, need to check for LCIO.
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ILC generation production

Background files

@ Pair background:
@ Need to create files with real tracks

@ One event with 1 BX
e SGV is used to do this.

@ aa_lowpt

e Files exist in stdhep ( for 500, need to check 250, 350 )

e Have fixed issues in Barklow generator: p-width, all experimentally
seen 2-meson final states implemend (with BRs), new switch
between Barklow and Pythia: 2 Gev

e Single mixed files
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event by event interaction point

@ checked GuineaPig wrt. lumi spectra and
vertex position distributions
@ need different numbers for ee, eg, ge and
gg interactions
o 200um ee ( ~ 300um//2)
o 170pum gg
e 185um eg, ge - shifted by 40pm in
direction of gamma momentum
e note: virtual s are equivalent to e !

@ checked energy spectra for e and g:

e need slightly different energy spectrum for
e's in eg

@ need to take into account in ddsim
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Showstoppers

Non-trivial issues:
@ ISR treatment
@ Colour-flow transfer Whizard/Pythia

Trivially fixed issues:
@ Externally set higgs BR:s (probably trivial?)
@ Spin information in LCIO output OK
@ Decay codes in LCIO output (Already fixed in latest «) OK
@ Stable quark in gqll events.

@ 7-polarisation (works, but needs polishing - error messages,  sufficiently OK
setting needed Pythia steerings)

@ Lack of Circe2 files for evy/ve and v+ at 500 GeV, and all spectra at
250 and 350 sufficiently OK
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Get prepared for new beam parameters for [LC250

talk by K.Yokoya
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luminosity can be increased by higher Ogs
(beamstrahlung energy loss, which is 1% at TDR)

higher &gs can be achieved by smaller exn or Bx*

set of new beam parameters with smaller exn is being
tried —> x1.6 higher luminosity is promising

if works —> can further try smaller Bx*
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Get prepared for new beam parameters for [LC250

equal normalisation

talk by D.Jeans

00 set2: TDR
S setd: TDR+e
g.ozs_ X
= F setl5: TDR+¢ I
0.02—
- . +
F set1l6: TDR+¢€ IB IB,
0.015—
0.0053—
T ?215“'315,0““1:145“;1; 150 158 160

recoil mass [GeV]

recoil mass [GeV]

beam spectrum implemented by CAIN
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Conclusions - Outlook - Todo

@ The meeting was quite productive.

@ Two non-trivial show-stoppers to make the transition to Whizard2
was found.

@ To fix these is now top-priority to the Whizards

@ A number of other serious, but trivial problems were also found;
some of them already fixed.

@ Most issues to be able to mass-produce (scripts, modified
meta-data, channel-grouping, ...) are now OK.
@ Need to clarify some points to fit down-stream requirements:
e Event and run-numbers.
o File-sizes.
e Keep the input - by Geant un-modified - MCParticle collection
down-stream?

@ To be ready for a mass-production during this summer seems
more than probable !
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