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XML-Based Formulation
of Field Theoretical Models '

A Proposal for a Future Standard and Data Base for Model Storage,
Ezchange and Cross-checking of Results *

A.Demichev, A Kryukov and A.Reodionov

Skobeltsyn Institule of Nuclear Physics,
Moscow State University, 19992 Moscow, Russia

Abstract

We propose an XML-based standard for formulation of field theoretical
models. mwdmﬂﬂﬂmﬁthhhm&d&lmhu
unambiguous exchange and cross-checking of results of computer calculations
in high energy physics. At the moment, the suggested standard implies that
models under consideration are of the SM or MSSM type (i.e., they are just
SM or MSSM, their submodels, smooth modifications or straightforward gen-
eralizations).

TTalk presented by AKryukov st the International Workshop “Automatic Caleulution for Futare
Colliders” (CPP2001), November 28-30, 2001, Tokyo, Japan.
{'Work is partially supporied by CERN-INTAS 00-377, INTAS 00-067% and RFBR 01-U2- 16208 grants.
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Bardin, Hollik, T.R., Z. Physik C49 (1991) 485

Table 2:
The differential Bhabhs cross section in nbarn o+ function of the scatiering angle and
the cma-emargy.
Myp = §1.18 GeV, m; = 180 GV, My = 100 GeV.
Upper vows; DI, lower vows: H.
f: largest relative demation in per malle.
V3(GeV) | 60 8 M6 93 200
[
15* 12906 6511 5783 .00 1182
12846 G611 679 400 1182
L 1451 1.¥6 1788 480 1107
1461 1397 L7060 4837 1168
o A303 .61 1035 2607 .030TS
A8 0129 11 2000 03077
- ATIT 37 TR 223 .0M0T2
ATIE M ATH 23233 0T
i MSETI 2T6R .TTO0 2088 .DO4802
JOSBTE 2700 .TTET 2087 004850
1oa* JOS01T 000 .S0S2 2187 .ODI85E
L5018 290 BOT4 2167 002853
120 | D408 3053 5323 MM 002077
4006 3081 9000 2420 002074
it A48T 300 1111 3538 001743
4672 D6M 1.100 2833 000742
165" J4B39 038 1435 3500 001530
4839 4638 1432 3584 .0D0L540
b 08 08 12 20 LT
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Some Numerical Results

for A}, at LC energies

At TESLA energies:

sqrt(s) = 500.

m_f = 4.

Q.1 = -0.333333333
AFB_num = 0.150759697
AFB_flx = 0.151470125

diff AFB= num-flx = -0.000710428057 =-0.7 x 10 E-3
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LEPEWWG-plots-summer03-s03_show_pull.eps

Summer 2003
Measurement Fit

‘n, m, 002761 £ 0.00036 0.02767
m, [GeV] 91.1875+0.0021 91.1875
Iz1GeV]  2.4952+0.0023 24960
Opag [ND] 4154040037  41.478
" 20.767 £ 0025  20.742
Ay 0.01714 + 0.00095 0.01636
A(P,) 0.1465 + 0.0032  0.1477
R, 0.21638 + 0.00086 0.21579
R, 0.1720 £ 0.0030  0.1723
= AQY 0.0897 + 0.0016  0.1036
AL 0.0706 + 0.0035  0.0740
A, 0925:0020 0935
A 0.670 + 0.026 0.668
A(SLD) 0.1513 + 0.0021  0.1477
sin‘dy (Q,) 0.2324+00012 0.2314
my [GeV] 80.426+0.034  80.385
MwiGeV] 2139 0.069 2.093
m, [GeV) 1743+ 5.1 174.3
sin“B,(vN) 0.2277 + 0.0016 0.2229

0, (Cs) 7284 + 0.46

-72.90

\
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Some Numerical Results

for A%._, at LEP 1

At LEP 1 energies we get:

sqrt(s) = 91.1812166

m_f = 2.8

Q_f = -0.333333333
AFB_num = 0.152658028
AFB_flx = 0.152661305

diff AFB= num-flx = -3.276796BE-06 =-0.003 x 10 E~3

b i




“sapms [eaisAgd opsifeas uo poyawm Ljddy
UOISIA UOILIAY 7 0F 7 U djqupeas ajqnd se youne] pue Jupsa) Jaqumn g
SpaEMmo) uoneznEwioIne uo )Ty LIv yis duaadxa awos pafo) ¥

$3P0 10 }2yI-ss01d pood ‘pagsnies Afny jJudwIBe sUFP I Lp

sodi) avey - slagdnes X 7§ 0 J [ se) s s - (ga0 W) 917V 9]

I (E661) 1P SAY "Iyosiio] "IBsuua( 'y
11 (9R61) FE “SAYJ 1081104 "Yi[|oH pue 1a8iaqseidg ‘wiyjog
SUIMO[[0] "POYIdW UOHENI[ED UMOWY [P A
a1 poosd s 1nq ‘(1red ppojy paepue)s uy) sysiyd aow ou SFULIQ * 1 JO JUIMEL] IEXY
1afosd dooj-7 1o} yoojq Suipping

BYQRY JAISSEUW 0] SUONIALIOD (1)) 22|duwiod ) PIUTULINIP I gy

(1) Arewmuns




& 5

213y1 2jo1 & Aejd |im a8ueydxa 7 os|e y1S3 L IV

e :ssew auo Ajup .

ACAT, KEK, Japan, Dec 1-5, 2003

‘Buineuiwop iey Ag s Q30 :9sed 3|3ue-mo| 3yl ul 3|dwis AjpA1iey e

S9]eUIWOp [duueyd-} :sajdue |jews
s101e49do uoIwWIRy IN0Y _2,9_3_ 9 :ydeal IsAyd map e _

0,1°0 03 sjutod Aoeundde |ejuswuadxy :eyqeyg doojz e

S19pI||0D _2,2 J0j uOI1Deas FulioHUOW-AJISOUIWN| JUSUIWOI] ®

7 wgmz-mztmulu.muw m:nm:@.. m&m_.m- m:ﬂm hrg 4

Tord Riemann

e V.




~ Using DIANA beyond 1-loop |

Here, we need DIANA not only as a tool for

the preparation of calculations, but also as a
tool for the analysis of the Feynman diagrams.

e Express the Feynman diagrams (or their
interference with Born amplitudes) by
scalar functions to be calculated

e Without using eyes — determine the relevant
topologies and the derived topologies by
shrinking lines

aned F"”JC“{-,T%

;1..,“ .[;Ff_ rmﬁ'th.i
de u't-

-'h;r{!ﬁ !
pw -1-1""4 "
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(f:Thia file is automatically generated by DIANA 2.34. ﬂﬁ\
«——#[ n109:

#define Verti "Vi(M2,mi)"
#define Vert2 "V2(M3,mi)"
#define Vert3d "V3(M4,m5)"
g#define Vertd "V4(M7,m6)"
#define VertS "V5(M4,M2,m6)"
#define Vert6é "V6(M3,M7,m5)"

#define LINE "7"
#define FERMIONLINE "2"

W e * . i B

g Rq =
(-1)#F(3,1,mu3,1,0,1)#(~i_)*exQ1+FF(4,1,+q2-p2,mle)*i_»
F(5,1,mu6,1,0,1)*(-i_)%e*Q1+FF(2,1,+ql+pl,mle)*i_»
F(1,1,mu1,1,0,1)*(-i_)%e*Ql+F(2,2,mu2,1,0,1)*(-i_)*e+*Ql+
FF{E.E.-pi*ql,lll}ii_-F(E.i,lul,1.0.1]*{-1_}*l#ﬂ1*
FF(7,2,-q2+ql-p4,mle)*i_*F(4,2,mu5,1,0,1)* (-1 ) *e*Ql=
VYW(1,mul,mu2,-q1,0)*i_*VV(5,mu3,mu4,+q2,0) *i_=
VV(6,mu5,mub, +q2-q1-p1-p2,0)*i_;

*--#] nl108:

s--#[ d109:

»vx(1,Le(2),1le(-1) ,A(1))
»vx(2,Le(-2),1e(3) ,A(1))
wvx(3,Le(-3),le(4) ,A(5))
svx(4,Le(7),le(-4) ,A(6))
evx(5,Le(4),1le(2) ,A(6))
svx(6,Le(3),1e(7) ,A(5))
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Berlin, J. Gluza

".]Iu'... o g, Ty, .., g, G0 .u‘.l
cateriial modmosta: O, ..., 0

Vi, iy, Fliy , Ty I'."',,!‘l; Bl
cxternal momenta: Q. Oy, Qg

Vidow , ., iy, 10 -."‘l.‘?l- -';hl
exmiernal somesis: G, ., 0O

Villiony, . o, iy, .. g Gy, )
exvernnl momesta Oy, Oy

Vi, .., i, iy, ., iy, Gy, Oy

exernal monwwa: Oy, Oy
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Summary |

e The 1-loop topics we were interested in for
LC applications are basically done.
An application will be the use as a
weak library in the MC-code eett6f
of K.Kolodziej and A.Biernacik.

e In the 2-loop Bhabha project we hope for
some less preparatory results until
April 2004
(“Loops and and Legs in Gauge Theories” in

Zinnowitz).

e WE want to make the packages, especially
the ai'TALC, publicly available.




aaiiuesn Ty Buzjuobin ayy
jAOU0D IO WOHDWIo WY 104
UnDiALE A 5 Uopoed) ety

AUDWISE 'Uaynar BELsL-a
¢ sajjouaungn)y

u=ynay A540
ssalppy Bujjiow

FROZ T/ P Asap s dyy
EIvLL(ZRLEC s XDy
3P Asap@ 53071 Pow-3

uuDway |

TR
ugSnig [

... -
| & |

aagiwwo? Buiziuonbin

N0 g FLa
ASd
LR phd S T
Wi o»
Y BN
LD ALY
ADEN
IS
DPOUD
ERITE T
USij 30y 3 il 2
o b I

PO D) et

T e

KHOdHL AT WNINVNO NI SOdT ANV SdOO01

Al0By] 3|DIDd ARjusius|g uo doysHIOM AS3a




