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From EVA to PHOKHARA and ...

PHOKHARA 6.0: #«tw—,
ptu—, 47, NN, 3w, KK,

EVA: ete™ > wrm~ A(— - )A(— --+)
e tagged photon (6, > O.u:) e ISR at NLO: virtual corrections
e ISR at LO + Structure Function ™ to one photon events and two
® FSR: point-like pions photon emission at tree level

[Binner et al.]

+e— TR LM
e'"e — 4w +

e ISR at LO + Structure Function

et — +.,. — 4 g —
[Czyz, Kiihn,2000] e FSRat NLO:w™ 7™, pp™ K™K

e tagged or untagged photons

e Modular structure

http://ific.uv.es/ “rodrigo/phokhara/
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FF separation at B-factories

H.C., J. H. Kihn, E. Nowak and G. Rodrigo, Eur.Phys.J.C35(2004)527

(SR
e

—Ea—_
=

~
04 ® s
\% :
0.2 F T
O'O P l l l T I T R T ]
0 1 2 3 4 5 6
Q® [GeV]?

J. Arrington, Phys. Rev. C 68 (2003) 034325
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FF separation at B-factories

H.C., J. H. Kihn, E. Nowak and G. Rodrigo, Eur.Phys.J.C35(2004)527

Electromagnetic current describing production of baryon-antibaryon pair

FN 2
Jp, = —1e - ﬂ(‘]2) <F1N(Q2)’Yu — i (Q ) ['YmQ}) v(‘ll) :
my
GY=FN+FN, GE=F)N+rF,

T=Q?%/4m%;, Q = 1 + q2
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FF separation at B-factories

H.C., J. H. Kihn, E. Nowak and G. Rodrigo, Eur.Phys.J.C35(2004)527
ATLOISR:eT +e~ — N + N + ~.

1 o
do = gLuuH dLips(p1 + p2; 91, q2, k)

H,, = 2|G |2(QMQV — gm/Qz)

8T
- (16N - LG ) auas
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FF separation at B-factories

H.C., J. H. Kihn, E. Nowak and G. Rodrigo, Eur.Phys.J.C35(2004)527

|Gg| |G§\V/_,| can be extracted via angular distributions :

3
L = 472D {(|G ? - ey

eeiomt+ 103 [(+5) S Tam

F cos 0~).

S_
where Y1 2 = 2SQ
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FF separation at B-factories

H.C., J. H. Kuhn, E. Nowak and G.
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about 2000 events per 100 fb—1
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nucleon FF
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BaBar: Phys.Rev.D73:012005,2006.
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A formfactors

ete” — A(QZ? SZ)A(QL Sl)

eTe” — A(Q29 SZ)A(QL Sl)’YISR

Jy = —te - u(qz, S2)

(F{‘(Qz)w Fﬂﬁz)[’mﬂo v(q1, S1)
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The hadronic tensor

‘MO,1‘2 _ L?L’I} H MY

HMY — JrT gV
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The hadronic tensor

LHS, = Gy l” (Q S2 {Qu> S1w}+ + Q.51 {Qu, S2v}+

—51.52 Qu Qv — Q% {S1,, 52u}+> + IGMIZ(QT S51.59

A2
—Q.51 Q.52) guv + ('g%Tff)lz Q.51 Q.52 + = 1<|G 2

G Re(G NG
—%|G’E|2)Sl.52)qu(b+ﬂ M= RAGMIE) Q.5 {gpus S10}-

Q81 {au, S2} 1)+ o M e g5, QP (S9+59), v}

1 17U
ZH;LV
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The hadronic tensor

LHA, = ™MD Q.5 {ay, S1}- — Q-S1{au, Sw}-)
. Re(Gpn G
m(A(i\'/I—l)) {epyon Q7Y (51 + 55), av}-

i M g Q07 (Q.52 — Q.51)

where ¢ = (g2 — q1)/2, {au, bu }+ = ayby £ byay and

%Hﬁjy — Z‘GM‘Z(Q}LQV — guuQZ)
811(\GM\2 - %\GEP)q“q,,
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The polarized cross section

do(ete™ — AA) = o5 LY, H*d®,(p1 + p2; 41, 92)
wa HMY —

47r2a2{|GM|2 (1 + cos?63) + %|G’E|2 sin? 63

+ Im(GpGg)/+/T sin(203) (SK -+ S:'—l)

— Re(GpG%)/v/T sin(203) (sAsw + 82 SA)

—|—(;|GE|2_|_ Gl )sm 65 SLS%
+ (HGEl? — |Gpml?) sin? 0 SYSY

_ (%|GE|2 sin? 03 — |Gpr)? (1 + cos? ej—x)) SiSi}
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Y
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X3
A

S\ and SA — 2th com-
ponents of the unit vector

pointing into the direction
of the A or A spin

Xa
Z\

H. Czyz, IF, US, Katowice

A

Oy — the A polar an-
gle in the eTe™ center of

mass frame
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Im(GprGE)//T sin(203) (SA—I—Sy>

and

Re(GpGY)/+/T sin(203) (SAS$+SZSA)

Gy = |G| etPM

Gg = |Gg| e%E

Re(GpGE) = |Gyl |GE| cos(dpr — dF)
Im(GpnGE) = |Gyl |GE| sin(onr — oE)

_ — A
M - relative phase between electric

and magnetic form factors
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The subsequent two body decays of As

The measurement of the subsequent two body decays:

Aomp| o Aotp

allow for a spin analysis of the decaying As.

The decay distribution:

The spin vector is replaced by:
S'A — — QAT — and S’_/_& — —OAN _+
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ete” — A(— 7r+13)A(—> T Pp)

using the narrow width approximation

do (ete” — A(— mtp)A(— 7 p)) =

do (eTe™ — AA) (SA A — Faan,s)

X d®2(q1; P+, Pp)dP2(q2; Pr— s Pp)

X Br(A — =

p)Br(A — 7 p)

n_+(n_—)=(0,7_+) ((0,72,—)) in the A (A) rest frame
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The cross section with ISR photon emision

L”Hw ~ 4(S§;)y2 (1 + cos?0+) { |Gpr]? (1 + cos? 63)
_ nffﬁ)

. Im(GpGE
-I-llG 2sin? 05 — ap (\/J\qi:’ )sm(20A)<

Yy
T

Re(Gp G
—|—a2 e(\/ﬂé )sm(20A) (n nl +ni n>_ )

U3
_aA (%|GE|2 + |G ) sin 011 nﬂ+nw_

2 (1 2 2\ inl2p0- Yy Yy
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04 - Q rest frame with the z-axis opposite to the photon direction
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The cross section

FF from Korner et al. Phys. Rev. D 16 (1977) 2165

(fb/GeV)

do

d

At B-factories we expect about 130 events per 100 fb—1.
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Asymmetry

- do(a=>0)—do(a™<0)
Y do(a*=>0)+do(a*T<0)

a-l-(—) — sin(Z@A) nslﬁ_(ﬂ__)
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Asymmetry
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Spin correlations

A.. — do(a>0)—do(a<0)
tz ™ do(a>0)+do(a<0)

a =sin(203) x (nZ_nZ, +nZ n_)

H. Czyz, IF, US, Katowice A from factors with PHOKHARA Frascati 2007 22



H. Czyz, IF, US,

Spin correlations
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PHOKHARA: near future developments

» 47T revisited

» J /1,1 (2S) with the radiative return
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Conclusions

» The baryon form factors can be measured
using the radiative return method

» Only investments in theoretical
and experimental analysis necessary
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