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Binary Cascade




From Dennis Wright

Updates and Plans for Bertini Cascade

* For 10.3
— complete extension of kaon interactions from ~5 to ~15 GeV

* required the addition of 8- and 9-body final state partial cross
sections, and inclusion of data up to 32 GeV to get correct behavior

* reactions enabled: K+, K-, KO, KObar on p, n

— no longer do filtering of low energy gamma-nuclear final states by
default: too time-consuming

* For10.4
— re-tune gamma-nuclear with larger data set
— re-examine giant dipole physics
— examine de-excitation code for possible bug: may be the cause of
observed over-production of low energy neutrons
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O - production

Experimental data =
Parameterization
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Center of Mass Energy (MeV)

Fit on exp. data

Update on i_ascade models




O - production

--> ppn - Experimental data

Parameterization exclusive (NN=> NNn): Fit on exp.data
P meterization
-->dn - Experimental data
Parameterization 5 . . .
=2+ X- Parameterization - inclusive (NN=> n + X): parameterization
00000 from Sibirtsev - Z. Phys. A 358, 357 (1997).
case of pn!!!
. Exclusive
5 At low E pn = 6.5 pp
= At high E hyp. : same factor
2 . Inclusive
S Same hypothesis...

. pn = dn considered as pn =2 pnm

3 3.5 4 4.5

. Center of Mass Energy (GeV)
T, =14 GeV
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O - scattering

Fit of ANL-Osaka model result

Dudkin —e— Courtesy of H. Kamano

ANL-Osaka =
Qur Fit

ANL-Osaka model - PRC 88, 035209 (2013)

Cross section (mb)

a Dynamical Coupled-Channel model
based on Lagrangians

500 1000 1500

Laboratory Momentum (MeV)
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Cross section (mb)
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ANL-Osaka - tot
ANL-Osaka - elastic
ANL-Osaka - 27
ANL-Osaka - 17t
ANL-Osaka - KY
Our Fit - tot

Our Fit - elastic

Our Fit - 2r

Our Fit - Ir

500 1000 1500 2000
Laboratory Momentum (MeV/c)

O - absorption

Fit of ANL-Osaka model results

Courtesy of H. Kamano

NN =2 1N (elastic)
* 1NN - nN
* NN =2 N

up to now no KY in INCL++,
so used later

Update on Made models




O - absorption

Fit of ANL-Osaka model result

Courtesy of H. Kamano
ANL-Osaka - tot
ANL-Osaka - elastic
ANL-Osaka - 27
ANL-Osaka - 17t
Our Fit - tot

Our Fit - elastic

Our Fit - 2r

Our Fit - 1m

NN =2 1N (elastic)
* NN -2 nN

Cross section (mb)

« NN - anN

0 w0 100 1m0 2000 BUT THE RESULTS WILL BE SHOWN

Laboratory Momentum (MeV/c) W I T H
niN = Tot — elastic — N
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Final products
p-0

results

A+B = C+D+...
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p-0

N =2 nN Fit data

Phase space
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Final products
m p-0

Fit data

Phase Space
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Final products

E,, = 1492 MeV
0.1

" | Prakhov — ’ Debenham
0.095 | Our fit 3 | Deinet
’ det. bal (ANL-Osak Our fit

0.09 . det. bal (ANL-Osaka)
J.EN 9 T]N ' 0.085 ’
Reminder: | f
Only the shape is important! S - :

cosine cosine

NB: ANL-Osaka model could | S | S

Richards Brown
Our fit 0.18 t Our fit

det. bal (ANL-Osaka) det. bal (ANL-Osaka)
be used also

Cross section (mb/sr)
Cross section (mby/sr)

Cross section (mb/sr)
Cross section (mb/sr)

0

cosine
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ANL-Osaka
Our Fit
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Final products

p-0

ANL-Osaka
Our Fit

|
ANL-Osaka [
Our Fit

200 MeV/c

Fit with polynomials 35
(p,0) of do/d€2 . 33
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Courtesy of H. Kamano
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When 11

2 nucleons
upto3-4m
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particle per n} produced

Nucleons Kaons
T others
W

6 8 10
Incident Energy (GeV)

Final products
p-0

From Fritiof (geant4 10.1-p02)

Update on i_ascade models




Final products
p-0

np --> npm

np --> npm + NAn

np -->npn + NAn+ NNnn

np --> npn + NAn+ NNnn+NNn2n

np --> npn + NAN+ NNnm+NNN2n+NNn3x
inclusive (4m added)

When 11

2 nucleons
up to 3-4

So multipion applied

Cross section (mb)

exclusive

NN = NN + X7 np = nen
(from NN = NN + xm) ’

2 25 3 35 4 45 5
> Center of Mass Energy (GeV)
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Potential

|

Few information

3 values tested
* V=15V_,

* V=V,
* V=0

> models










1 production

Threshold
and

beva et a|' NPA 5 Subthreshold

Reactions

transverse momentum distribution

models



11400-AMeV p + Cu— "

p_Cu_11400.root

../test160616/p_Cu_11400_cross-sections=multipions.root

<

HARP experiment

—
N

0

1: no effect on & production

d’o/dQ dp [mb/sr/(MeV/c)]

Q
=Y

BV oY ‘2 ‘8l

i %
21st Gollab@tion Meeting
12-16 September 2016
Ferrara, Italy

Update on iMcade models



(680 MeV/c) + 2C
(n Spectrum)

0°<#8, <30°
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V, ~ 50 MeV
V, ~ 33 MeV
V. =0 MeV

do/de, (ub/sr)
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(680 MeV/c) + X
(n Production)

O s S ) N TP E AR s AR S PSR =D
i -

................ ....... 0°<6,n<30° ................ .................. ............... .............. ..........

Good Results
with V=0

Whatever the
target
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V, ~ 50 MeV
> : V, ~ 33 MeV
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p(1 GeV) + !B p(1 GeV) + X

=y
(=3
o
(=]

________ o OONL ] Vv, 50Mey
L N | V,~33MeV

T, (MeV) : - B

d?0/dT,dQ, (nb/MeV/sr)

V=0, not better not worse...

BUT subthreshold reaction 2 more tricky (momentum distribution of the Ns...)
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\\\

¢¢\\\ 9.2 <Y< 1.8

p(3.5 GeV) + Nb

data: ——- GiBUU

HADES
collaboration

dN/dp | [(GeV/c) T

ext. res.

Update on in@cade models



Thanks to
R. Holzmann and B. Ramstein
(exp. data)

C L L B AL A
[ dN/dpt of eta | 107 n =
E L FA s -
-+ +++ = 7 D 1
Q)
0° Ty > E
- + p(3.5GeV)+Nb © .
0°E ™ data: . E
- INCL++ { T T - ) 3
| HADES > .
Z
. collaboration =
i0'5; E
E

Pretty good result
compared to
experiment and other models
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Conclusions










BT
NN 2 o + X

exclusive (NN=> NNn): pp >0+ X - HADES
parameterization from Cassing LGS S et
- NPA 604, 455-465 (1996) B R petal
modified (low energies) gg:zggz:%;ﬂgi;ngeml.
pp —> ppw - our Fit
inclusive (NN=2 1 + X): 00
parameterization from Sibirtsev
modified (recent datum from 1000
HADES - A. Rustamov et al., AIP £
Conference Proceedings, 1257, § 100
736 (2010)) i
case of pn S
factor 3
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BT
NN 2 o + X

exclusive (NN=> NNn):

i i i -->w + X - HADES
para meterization from Cassi ng "> 0+ X - Fit Sibirtsev et al.
- NPA 604, 455-465 (1996) ; w + X - our Fit
.= 4 --> ppw - E;(perlmental data
modified (low energies) ~> ppw - Fit Cassing et al.

--> ppw - our Fit

inclusive (NN=2> 1 + X):
parameterization from Sibirtsev
modified (recent datum from
HADES - A. Rustamov et al., AIP
Conference Proceedings, 1257,
736 (2010))
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case of pn
factor 3
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