<=1l UL TU
-

Miinchen
|
[ |
|
|
|
|

T. Hahn, New Developments in FormCalc - p.1




Amplitudes the partonic squared matrix element.

The generated code can be run with
FormCalc’s own driver programs, or
used with other ‘Frontends’, e.g. Monte

Carlos.

Fortran Code

*— LoopTools

IM|? » Cross-sections, Decay rates, ...
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FormCalc

Mathematica external fermions

FeynArts
¢ amplitudes

, Analytical
results

v ‘ Driver ’
Generated Code programs
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FormCalc

Mathematica external fermions

FeynArts
¢ amplitudes

Multidimensional
integration with CusaA

. Analytical
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)

v Driver
Generated Code | '™ programs
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FormCalc

Mathematica external fermions

FeynArts
¢ amplitudes

Multidimensional
integration with CusaA

. Analytical
results

Optimized public
code-generation funcs

v r Driver "
Generated Code programs
SquaredME : ‘
RenConst Prr
—
Fortran 4
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FormCalc

Mathematica external fermions

FeynArts

¢ amplitudes

. Analytical

results

Multidimensional
integration with CusaA

Optimized public
code-generation funcs

U o : )
Generated Code| | prog:,:rrns FeynHiggs interface
SquaredME and NMFV
RenConst ‘ Utilities ’
Fortran N, library 4
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FormCalc

Mathematica

FeynArts

¢ amplitudes

. Analytical

results

N

Generated Code

SquaredME
RenConst

Fortran

Alternate
drivers

Utilities
library

external fermions

Multidimensional
integration with CusaA

Optimized public
code-generation funcs

FeynHiggs interface
and NMFV

Useful scripts
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W

Textbook procedure: Trace Technique

m
IMJF = Z c; c; F; 5

1,7=1 -

_ _ o

where F*F; = (v|F;|u) (u|T;[0) = Te(F; [u)(u| T [o)(0]).
0
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Essentially nr ~ (# of vectors)! because all
combinations of vectors can appear in the [ ..

Solution: Use Weyl-van der Waerden spinor formalism to
compute the F’s directly.
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Using the chiral representation it is easy to show that
every chiral 4-dim. Dirac chain can be converted to a
single 2-dim. sigma chain:

(u| WYY v) = (u_| 00y -+ [

(Ul wiyuyy -+ |0) = Uy | opoy - -+ |U5) .
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(7 k) [v) ~ (g Z) : (g;) VxS, BxS

Sufficient to compute any sigma chain: :
o7 ,0, |0) KRSKD = sxS(ie, VxS(ki, BxS(ks, VxS(ks. 0))))
|
|
|
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ki +iky ko — k3
l

Large cancellations of the form /i2 + 12 — \/k> when
m < k are avoided: better precision for mass effects.

ok — (ko +ks k1 — 1k2>
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Cuhre cubature rules deterministic globally adaptive subdivision

e Very similar invocation (easily interchangeable).
¢ Fortran, C/C++, Mathematica interface provided.
e Can integrate vector integrands.
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the single subroutine

subroutine Cuba(ndim, integrand, result, error)
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algorithm.

Verbosity level 3 must be
chosen and the output

piped through partview:

myprog | partview 1 2

Cuba Fartition Viewer I o

—_—

1-2 plane

1-3 plane

2-3 plane
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Cuhre[PolyLog[2, x y], {x,.2,.3}, {y,.4,.5}]

Mathematica C

Vegas[f, ...] M» void Vegas(...)
IHﬁFE! L.
{x1,%2,...}
integrand f ‘—. request samples
{flv f27 o
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opens file.F as a Fortran file for writing,

o WriteExpr[handle, {var -> expr,...}]
writes out Fortran code which calculates expr and stores
the result in var,

e Close[handle]
closes the file again.
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e High level of optimization, e.g. common subexpressions
are pulled out and computed in temporary variables.

¢ Many ancillary functions, e.g.

PrepareExpr, OnePassOrder, SplitSums,
$Prefix, CommonDecl, SubroutineDecl, etc.

make code generation versatile and highly automatable,
such that the resulting code needs few or no changes by
hand.
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#define HIGGS_MASSES FEYNHIGGS - call FeynHiggs
(this is the most precise determination),

HIGGS_MASSES undefined - use FeynHiggsFast approximation
(quite precise, but valid only for real parameters).

Non-minimal flavour violation, i.e. full 6 x 6 mixing among
sfermions, now available both in FeynArts and FormCalc.
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e pnuglot makes a customizable high-quality plot from a
data file.

e submit automatically distributes a job on a cluster.
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# Pentium 4 3000

pcl301
pcl301la
pcl305
# Dual Xeon 2660
pcl247b 2
pcl3i9a 2 _
pcl321 2 -
. e et 4 . . O
e The command line for distributing a job is exactly the -
same except that submit is prepended, e.q. O
i

submit run uuuu 0, 1000 - EEEE
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e Various cuts can be applied,
e Operates in interactive or batch mode.

HadCalc is not (yet) public. It can currently be obtained from
Michael Rauch <mrauch@mppmu.mpg.de>.
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CusaA Library provides four independent algorithms for
multidimensional numerical integration.

Version 1.2 built into FormCalc or available separately at
http://www.feynarts.de/cuba (LGPL).

Public functions for generating optimized Fortran code
from an arbitrary Mathematica expression.

FeynHiggs Interface and NMFV available.
Useful shell scripts, simple parallelization mechanism.

HadCalc is an alternate front-end for FormCalc for
hadronic reactions. EEEE
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