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Motivation

Question:Why, having READY we need in
READYGEN?

Answer:
READY is fast for events without real hard photons,

DUt
READY is slow for real hard photon events (due to

6-dimension integral and the complex detector

with and without hard photons.

THE IXth INTERNATIONAL SCHOOL-SEMINAR THE ACTUAL PROBLEMS OF MICROWORLD PHYSICS July 23-August 3, 2007, Gomel —p.2/11



Born (or non-radiative) kinematics

Let py1 = 28 Pa, pe2 = 2% Pg. In centre mass system
1 1
Py = 5\75(1,0,0, 1), Pg = 5\FS(LO,O, ~1).
Naturally that

1
P1g D2 = k1 +hy =k = SVS(al +25,0,0,2] — 5)

Taking into account that S = 2P4 Pg,
ty = (k1 — pg1)?, sp = 28255 and ¢ is polar angle
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Born (or non-radiative) kinematics

__xgsb—k(1€-+-xg)t3

2\/x§xgsb
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Radiative kinematics

Real photon emission pj, +py, = k1 + ko +p=k+p
described by v = 2p - k2, z1 = 2p - pf, and uy = 2p - p},
In centre mass system:

(zl N ul) 1 <u1 zl)
0 — 3 — - T
! 2\7 BT ovs\ay o

From
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Radiative kinematics

one can find that (S = 2P4 - Pg, s, = 2}155):

20

T] = 2816(819 +up — 21+ \/ (sp — ur + 21)% + 4spuy),

20

Th = 2S2b(8b —uy + 21 + \/ (8p —uy + 21)% + 4spuq),

Radiative and Born x; 5 variables connected through
radiative invariants z; and wq!!!

do
d:vlda;Zdtbdgb

/dU1dZ1dv D falah, Q) fa(ah, Q7)Y

q=u,d,s,...

During real photon generation it is possible to integrate
ANALYTICALLY over v
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Region of integration over u; and z;
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Radiatively corrected cross section
L arhh——

do
obs b Vv R _

—o0’ +o0" + =
A (0 dxf;dxgdtbdgb)
o — Born contribution

0¥ — contribution of additional virtual particles
~&  contribution of real photon emission.

The separation of photon emission:

R R R
o = O-soft(w) + O-hard(w)a

w — separator between soft and hard real photons.

UObS — UN (w) T Of}}ard(w)

oV (w) — non—radiative part of cross section,
of*(w) — radiative part of cross section.
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Method of generation
L arhh——

@ For the fixed initial energy, ¢, x5 and ¢’ the
non—radiative and radiative parts of the radiatively
corrected cross section are calculated.

@ The channel of scattering is simulated for this
event in accordance with partial contributions of
these two positive parts into the radiatively
corrected cross section.

@ For any process ¢ Is simulated uniformly from 0 to
27,

@ For the radiative event the kinematic variables p,,
¢p, v are simulated in accordance with their
calculated distribution.
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Method of generation
L arhh——

@ The 4-momenta of all final particles in the required
system are calculated.

@ If the initial 2%, 2% and #* has not a fixed value but is
Instead simulated according to some probabillity

distribution then the cross sections have to be
stored for reweighting. The distribution of z%,

and ¢° is simulated over the Born cross section,
and realistic observed ¢ distribution Is calculated
as sum of weights, they are ratios of the radiatively
corrected and Born cross sections.
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Conclusion

@ The method of the real photon simulation for
Drell-Yan process has been proposed.

@ Base on this method the Monte Carlo generator
READYGEN will be ready very soon.
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