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Abstract Cross section at one-loop level Some results
We present a new version of Monte Carlo ?vent) generator ReneSANCe. The generator takes The calculations are organized in a way to control consistency of result. Tables: Born and one-loop cross sections and relative corrections § = g17100p /gBorn _ .
into account complete one-loop electroweak (EW) corrections, higher order QED corrections in o . distributions i 0 for left-richt trv At p — _
leading logarithm (LL) approximation and some higher order EW corrections to processes at e Calculations at the one-loop precision level are realized in the unitary gauge and R¢ gauge with three igures: distributions in cos 6 for left-right asymmetry A;r = (opy, — or)/(ORL, + OLR)
ete™ colliders with finite particle masses and arbitrary polarizations of initial and final particles. gauge parameters: {4, {7 and § = &y Bom.
ReneSANCe effectively operates in the full phase space for a wide range of center-of-mass energies. e 'To parametrize ultraviolet divergences, dimensional regularization is used ete— - e—et at /5 = 250 GeV., | co 2] <09 = 81 S:
Introduction e Loop integrals are expressed in terms of standard scalar Passarino-Veltman functions: Ag, By, Cp, Dy P ]%+7 b, - 0,0 0, =0.8 | —=0.6, =0.8]0.6, —=0.8 0(1)21:
These foat ko it et . L cant checks at the level of analvtical , o™ pb 156.676(1) 57.774(1) 56.273(1) 59.275(1) 0.08
. ef eatEres make it possi ebo C?rry 011? se\ﬁlra dlmpm(r1 ant c ectE at the level o al;lay 1}(]3a li}x{pf(%SSlonlSl, :;& oo 1, 61.73(1) 62.59(1) | 61.88(1)  63.29(1) 882:
Renewed SANC Monte Carlo event generator (ReneSANCe) [1] is a program for simulation of CHECKITE TLE £alle HIVATIALIee LY CHHIHALIE WHE HEPENACLEE O TG SaUEE PAtalliclel, CUECRINE CallcClatiol 0,% 8.9(1) 8.3(1) 10.0(1) 6.8(1) 0.02]-
processes at ete~ colliders of ultraviolet poles, as well as checking various symmetry properties and the Ward identities. —_ |
e The following processés are fully implemented: The cross section of processes at one-loop can be divided into four parts: -1-08-06-04-02 0 0.2 04 0.6 %fs(e;
1-loop __ _Born virt soft hard ere >ZH
e Bhabha scattering (eTe™ — e~ e™) [2] ’ =0 e TN+ oA W) + o W), 5 -2 -
B - - f tem - ZH — 250 GeV hovi B
o Higgs-strahlung (ete™ — ZH) [3, 4] where P — Born level cross section, V""" — virtual (loop) corrections, o°°'* — soft photon bremsstrahlung, e e — at /s = €V, 1o cuts 0.2F o
o s-channel (ete™ — p—pt, 77 77) [5) ord — hard photon bremsstrahlung (with energy F~ > w). Auxiliary parameters A ("photon mass”) and w L ]e; P 0,0 0, 0.8 1 —=0.6, =0.5/0.6, =0.5 81? e
S cancel out after summation. o~ fb 1225.59(1) 266.05(1) 127.42(1) '404.69(1) odaf T
e Based on the SANC modules [6] O.l—loop’ fb 20677<1) 22333<2> 11167(2> 33499(1> 0(1)21;_ ‘__ ...... e ";L:"F”
- - 0,% —8.3(1) | —16.1(1) | —12.4(1) |—17.2(1 T
e Complete one-loop and some higher-order electroweak radiative corrections ngher order 1mpr0vements L) 8 8 L 8'825. ST
217208-06-04-02 0 0.2 0.4 0.6 0.8 1
e All particle masses and polarizations o0 O
e Liffectively operates in collinear regions and in wide range of center-of-mass energies i ' . g2 S2 = o2 2 | 19720 GeY s
y Op g g g o iigifr Erdelr 1m]gir0\ffn;ints add;:sl tiroughtAp ptarametir..bsvg — .SW = siy + Ap ey ete™ — i pt at +/5 = 250 GeV, no cuts . |
e New processes can be eagsily added € LWO=00P 1EVEL, LRE qUATILILY S0 COLLalls Lo COLLTDULIONS. P+, P - 0,0 0, —0.8 0.3, —=0.8|—=0.3, 0.8 I|
i 2 ] Born f, 11653.7(1) 1804.0(1) 2257.2(1) | 1844.0(1) < o
_ (2) ( ) 2) }  206(M3) . 9 o, ' ' ' '
The SANC framework and products Ap = NeXy [1 o7 (Mig/mi ) Xi| 1 0r )] ooop {1, 4534(1) | 4923(1) @ 6115(1) | 5047(1)
) i 0,0 174.2(1) | 172.9(1) | 170.9(1) | 173.7(1) .
where Xy = v2Gpm?/(1672). R
The scheme of the SANC framework is shown in figure. Analytical expressions are obtained for the o o TR R e, e
form factors and amplitudes of generalized processes f fbb — 0, 4b — 0 and 4f — 0 and stored e The master formula for ISR corrections in the LL approximation:
as FORM expressions. The latter are translated to FORTRAN modules for specific processes with 1 1 C las;
{1:\5)?(1?) O]E}))\?iltaér;;fa?e(\j;uc;ieislons. The modules are utilizing LoopTools and SANClib packages SLLA _ / dq / A9 Dee (1) Dee(22)00(1, 9, )O(cuts), oncliusions
| 0 0
: e Monte Carlo event generator ReneSANCe is released
An;lytl\zcal where og(x1, x9, s) is the Born level cross section of the annihilation process with reduced energies of the v e
DR, [External MC codes] incoming particles. Dee(x) describe the density of probability to find an electron with an energy fraction e [vents with unit weights
CRDIESSIONS x in the initial electron. .. .
l | e [nitial and final state polarization
LoopTools i_[ FORTRAN modules i_‘ ReneSANCe generator Dee(x) = Dge(@ + Depglr<x)a e Complete one-loop EW corrections
. - 2 1
SANC1lib EW, QCD MCSANC ntegrator Dge@?) _ 5(1 o 33) 4 2&([/ . 1)P<1)<£If) 4 (Q(L B 1)) 2_P(2) (SC)
s

2T e LL QED and higher order weak corrections through Ap

Qv 31 (3) o 41 (4) 5.5
Polarizati T (%(L - 1)) gp (@) + (%(L — 1)) ZP (x)+ O (04 L )a e Output in the Standard Les Houches Format
01arization . a 21 1) 1 . . :
DP? (z) = (2_ L) [§ PW(z) + ; Rs(517>] e Simple installation & usage
-
. L o _ 311 4 1 1 e Processes:
dThe si)atg gf arblltrgry;polamz?tlon of initial e™ and e~ can be 4 (ﬁL) [—P<2)(x) 4 _p(l)@;) +—Ry(x) — —Rs($)] Lo (&4[14).
escribed by polarization vectors 2T 3 27 3 9 e cte” e e, Iu—/pL’ v, ZH DONE
P+ = (f4sin 0+ cos ¢+, f+sin O+ sin ¢4, £ f+ cos 64 ), Pair corrections can be separated into singlet (~ stp) and non-singlet ones (~ P<”)). We take into e cTeT —» Y, YL, it e Mie_ — e_ﬂia e e —e e IN PROGRESS

where fi € [0:1] is the polarization degree, 04 € [0;7] is account both by default. The large logarithm is L = In(s/m?2), where /s is chosen as factorization scale.

the polar angle, and ¢+ € |0; 27| is the azimuthal angle. The
matrix element squared for a process with initial e™ and e~

e Tuned comparison showed agreement with CalcHEP, WHIZARD, GraceLoop and aITALC

e PLANS: new processes, resonance approx., QED showers, EW Sudakov logarithms
Code structure

can be written as Pet 900
) o+ - . ReneSANCe v1.2.1 is available at
M| = Z Py Py H A _7'[)\/ \ : . : . http://sanc. jinr.ru/download.php  https://renesance.hepforge.org
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