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Typical features of Elastic scattering
m Thefinal state for electromagnetic and
hadronic scattering Is the same, so they
Interfere on the amplitude level.

m Nobody can separate the ElectroM agnetic
and Hadronic scattering, but the measured
and disentangled differential EM part can be
approximated and made in aform of an
Independent discrete process.

m Thelow t €lectromagnetic part (ee) can be
still ssmulated by a continuous process
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"
Definitions for the Mondelstam t variable

m | nvariant Mondelstam variable:
S+Ht+u=2m?+2M?

m Generd: t=(p;-p;)?=2m>-2E.E;+2p.p;-cos(0)

m At high energy: t ~ -2p#(1-cos(0))

m Approximation: —t=4p?sin?(6/2)~p°g?

m Transferred momentum: g=psin(0)=po, -t=0?
m Differential XS: do/dt = do/2p°dcos(0)

m do/dQ=do/2rdcos(0)=pdo/rdt
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CHIPS improvement of pp elastic scattering

do/dt (mb/GeV®) pp
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CHIPS improvement of pd elastic scattering
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Approximation of “

do B e_w__t t= QP do e™
d /-t - dg® ¢

Infinite differential cross-section has afinite integral

a) at high energy it isonly afew mb
b) at low energy It can be barns

c) Below Coulomb threshold it is pure electromagnetic
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CHIPS improvement of pHe3 elastic scattering

© p=0.024 GeV/c p=0.087 GeV/c
o <« Dominance of Coulomb .
> 10° " .
i
% 10 @ — Fit (w Coulomb)
= — 8.2 (simulation)
= — G4HadronElastic(8.2p2)
B — GA4LElastic (no 3He) .
= 4+ S-wave at lgqw energies
Additional t-cut “r -u
10°
p=0.246 GeV/c nuclear
gloria
10° /
107
-1

-3 -1 -3
10 10 10 10 10 10

September 12-20, 2007 M.Kosov. CHIPS G4QElastic G4.9.0



- CHIFS improvement of
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CHIPS improvement of pLiE elastic scattering
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\Stops at 90° (CM)

CHIPS improvement of pC elastic scattering
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HIFS improvement of pAl elastic scattering

da/dt (mb/GeV?) pAl

—
"

'| p=0.04 GeV/c |
B
|I |

— 8.2 (sin
— G4Had

— Fit (w Qoulomb)

p=0.43 GeV/c

1ulation)

— G4LEI¢st|C (8 2)

ronElastic(8.2p ..

p=175 GeV/c
E l

10 -
Data: Elthic + Quasi-Elastic
1

1[1

September 12-20, 2007

1[1 ‘ID

-3 -1
10 10 19 Gev?)

M.Kosov. CHIPS G4QElastic G4.9.0 11



"
CHIPS improvement of pCu elastic scattering
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CHIPS improvement of pSn elastic scattering
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CHIPS improvement of pPb elastic scattering
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The same fit can be done for pions

m Thereis afundamental difference between
the pion and the muon elastic scattering

Muons do not have the hadronic scattering part
Muons do not have the EM/H interference part
Muons do not have screening in the interactions

m Data for the pion and for the muon Multiple
Scattering should be found and compared

m T he discrete and continuous processes must
be consistent, otherwise the Stopping
Ranges for hadrons can be spoiled
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CHIPS improvement of n'p elastic scattering
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CHIPS improvement of n He4 elastic scattering
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=
Conclusion

m |f the Electromagnetic group Is ready for the
consistent iImprovement of the “Multiple
Scattering”’, CHIPS can provide a discrete
process G4QEMElastic for pions & protons

m At high energies the cross-section Is an order
of magnitude smaller than the hadronic part

m At low energy the EM cross-section is huge,
but the small stepping should be avoided.
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