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Context and motivations I_2IT

Bethe-Weizécker binding energy :  BE(N, Z) = —ay A+ a,AY? + Cyym (A)— " +
—— = A

Surface symmetry energy :

aaV and aaS are constants characterizing the volume and surface symmetry energy, respectively ;

The symmetry energy in finite nuclei
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volume surface

Coym(A) = a¥ + a5 A7Y/3

(a)sy‘r; metry

aas not well constrained by experimental data on g.s nuclear properties ;

aaS Is a fundamental quantity to describe the deformability of n-rich systems (position of the neutron drip-line,
order of superheavy region, fusion/fission and rotational properties of n-rich nuclei, r-process, structure of/

b
\neutron stars)
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Ex. of correlations between LDM a “and a °
coefficients extracted from Skyrme nuclear energy

P. Danielewicz, J. Lee, Nuc. Phys. A 818 (2009)
N. Nikolov et al., Phys. Rev. C 83, 0343305 (2011)
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Heavy-lon collisions at intermediate energies

L2AT

P J Heavy lon Collisions

range of n/p asymmetry

KReIatively high E*/A can be reached

* Formation of exotic nuclei over a wide

» Terrestrial way to study transient states of
nuclear matter over various p, P, T and

Intermediate energies \

15 AMeV =< E;,, . = 100 AMeV

Dissipative collisions

Sub-saturation density regime
(domain expected from model

calculations)

)

Peripheral collisions :

Transport model (ImQMDO05)
12450412450 @ 50 AMeV

Pre-eq.un!brlum Mixing Fragme_nts Statistical decays
emissions formation
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Zhang et al., PRC 85:024602

Isospin transport
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INDRA-VAMOS coupling L2|T

E503 experiment

40,48Cq+40.48Ca @ 35 AMeV

VAMOS

Drift chambers

™ Focal plane

« Si-wall - Acq. Trigger
* Projectile identification (Z,A)

. 0,,~2.5°6.5°
~ 220°- 320°

(pLAB

12 Bp settings :
- Bp, = 0.661 - 2.220 T.m

Focal plane
Ref. traj.
>
CsI(TI) wall Beam
axis

14 rings (~300 identification modules)

Identification
- (Z,A) for Light Charge Particles (Z=<2)
- Zupto Z~25

. 6,,,~7°-176°

Event characterization (b, E*, ...)
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INDRA-VAMOS : general properties |_2|T
General properties of the recorded INDRA-VAMOS events

48C8.+48C8.
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Vz (cm/ns \0 510 50 5 3{}/
T . v
Dissipatives collisions

PLF (Vamos)

3 regions : V, = 6 cm/ns
- LCP emissions around Voy =V~ Voo
— PLF and TLF from either side of Vo -7 ~ ZPROJ

21/10/2021 NuSym 2021 - Poster session 6



Isoscaling |_2|T

* Isoscaling is a scaling behaviour observed in a

variety of HIC, such as : o LE E .
Q. ;S 33 \;o";@;f’” E/il—fﬁro j:v
Yo (N, Z) S R
Ra(N,2) = gy xeaploN +52] g™ T w0t
(1) ’ N & ¥ lE/a=50 Mev
= - i = . ? £Es #=160°
i . . \d&' 1.0 3",3 &-00‘:5’ v = W
where Y . is the yield of the same isotope (N,2) x L /7 52 Juotiem
(I . . I ¥ | Ii L & 3 h/{-:jxl—a 2.,{\‘1%\:.
measured in two reactions (1) and (2). > ) S
D)-' 0.1F g 1L < [ ]7
[0} é 1I0
N

* Assuming a thermal & chemical equilibrium is reached, the isoscaling coefficients (a,3) can be
linked to the neutron and proton chemical potentials y, . :

O‘:Aﬂn/T B:ANP/T

* A Gaussian approximation of the fragments yields in the grand-canonical approximation allows
to link the isoscaling parameters to Coym and the temperature T of the system (at fixed 2) [2] :

1Con2) _ al2)
Z Z
I (=)’ — C@ey)’

[1] M. B. Tsang et al., Phys. Rev. Lett. 86, 5023 (2001)
[2] Ad. R. Raduta, F. Gulminelli, Phys. Rev. C 75, 044605 (2007)
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Quasi-Projectile reconstruction |_2|T

QP reconstruction based on the relative velocities

between the reaction products detected with INDRA and : I T A
(i) The PLF identified with VAMOS ; I @ﬂ» A 7", |

(i) The largest fragment identified in charge with INDRA at
backward angles (TLF)

L t=150fim/c 1 .t=200tem/c
L | T I N T—
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Quasi-Projectile reconstruction |_2|T

QP reconstruction based on the relative velocities
between the reaction products detected with INDRA and :
(i) The PLF identified with VAMOS ;

(i) The largest fragment identified in charge with INDRA at
backward angles (TLF)

Vieorrr/Veelpor > 14 1 Z=1

Veetror/Veerpor > 1.8 If Z>1
— Optimized from filtered AMD+GEMINI calculations.

- Fragment selection :
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Quasi-Projectile reconstruction I_2IT

AMD+GEMINI (filtered)

QP reconstruction based on the relative velocities
between the reaction products detected with INDRA and :
(i) The PLF identified with VAMOS ;

(i) The largest fragment identified in charge with INDRA at
backward angles (TLF)

Vieorrr/Veelpor > 14 1 Z=1
Veetror/Veerpor > 1.8 If Z>1
— Optimized from filtered AMD+GEMINI calculations.

- Fragment selection :

Yield

Norm. yield

— QP ori. (a) |
600F — QT ori. g
— Pre-eq.
4001
200
0
100F —No sel. (b) 1
80r —gel. |
60y EXP
40 (protons) |
201 1
0

—15

-10

-5 0
VY (cm/ns)

5 10
40Ca+48ca
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Quasi-Projectile reconstruction I_2IT

AMD+GEMINI (filtered)

QP reconstruction based on the relative velocities

between the reaction products detected with INDRA and :
(i) The PLF identified with VAMOS ; 400r
(i) The largest fragment identified in charge with INDRA at 200
backward angles (TLF)

— QP ori.
600 — QT ori.
— Pre-eq.

(a) |

Yield

Vieorrr/Veelpor > 14 1 Z=1
Veetror/Veerpor > 1.8 If Z>1
— Optimized from filtered AMD+GEMINI calculations.

- Fragment selection :

Norm. yield

—15 -10

6
5
i3 "
3
2

5 10

5 0
V) (cm/ns) 90C44+%Cq

 Neutron estimated from AMD + GEMINI filtered models '

>

i gt

<M

M; M,
ZQP = ZV —+ ZZ,E AQP = AV + ZAE' AQ.P — AQ.P + (ﬂfﬂ(ZQP})mod

—
I|I
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Quasi-Projectile reconstruction |_2|T

AMD+GEMINI (filtered)

QP reconstruction based on the relative velocities 5 [—apon @ |
between the reaction products detected with INDRA and : Sl B ‘
() The PLF identified with VAMOS ; 4001

(i) The largest fragment identified in charge with INDRA at 200}
backward angles (TLF)

Vieorrr/Veelpor > 14 1 Z=1

Veetror/Veerpor > 1.8 If Z>1
— Optimized from filtered AMD+GEMINI calculations.

- Fragment selection :

Norm. yield

—15 -10

5 10

-5 0
V) (cm/ns) 90C44+%Cq

* Neutron estimated from AMD + GEMINI filtered models :

M; My
ZQP:ZV+ZZi AQP:AP—i_ZAz qu:AQp-F(ﬂffﬂ(ZQP}}mod

Apparent temperatures extracted by fitting the slope of
the proton kinetic energy spectra in the forward domains
of the QP, using « 3D Calorimetry »

S

spin

— Definition of 6 domains in ® in the reaction plane -
- The idea is to keep only LCP emitted in a spatial _ffgwizﬁ;f:——‘/
domain where the QP acts as a screen to other s TN¢ 7| Beam

L gaction Plane | Direction
emission sources
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Quasi-Projectile reconstruction |_2|T

AMD+GEMINI (filtered)

QP reconstruction based on the relative velocities

between the reaction products detected with INDRA and :
(i) The PLF identified with VAMOS ; 400r
(i) The largest fragment identified in charge with INDRA at 200
backward angles (TLF)

— QP ori.
600 — QT ori.
— Pre-eq.

Yield

(a) |

Vieorrr/Veelpor > 14 1 Z=1
Veetror/Veerpor > 1.8 If Z>1
— Optimized from filtered AMD+GEMINI calculations.

- Fragment selection :

Norm. yield

—15 -10 =5 0 5 10

W o
V, (cm/ns) 0Ca+%Ca

* Neutron estimated from AMD + GEMINI filtered models :

M; My
ZQP:ZV+ZZi AQP:AP—i_ZAz qu:AQp-F(ﬂffﬂ(ZQP}}mod

Apparent temperatures extracted by fitting the slope of
the proton kinetic energy spectra in the forward domains iy
of the QP, using « 3D Calorimetry » WI%
10°
- Definition of 6 domains in @ in the reaction plane
- The idea is to keep only LCP emitted in a spatial o
domain where the QP acts as a screen to other s —
emission sources T E———

21/10/2021 NuSym 2021 - Poster session 13



Quasi-Projectile reconstruction |_2|T

AMD+GEMINI (filtered)

QP reconstruction based on the relative velocities
between the reaction products detected with INDRA and :
(i) The PLF identified with VAMOS ;

(i) The largest fragment identified in charge with INDRA at

backward angles (TLF)

Vie,ror/Vee,por > 1.4 1f Z=1
Veetror/Veerpor > 1.8 If Z>1
— Optimized from filtered AMD+GEMINI calculations.

-~ Fragment selection :

* Neutron estimated from AMD + GEMINI filtered models :
My _ My
Zop=2v+y Z  Agp=Av+) A

AQP = fﬂpr —+ (ﬂ-fn(ZQpoOd

Apparent temperatures extracted by fitting the slope of
the proton kinetic energy spectra in the forward domains
of the QP, using « 3D Calorimetry »

- Definition of 6 domains in @ in the reaction plane
- The idea is to keep only LCP emitted in a spatial
domain where the QP acts as a screen to other
emission sources

do/dEk, (arb. units) do/dEk, (arb. units)

% — QP ori. (a) |
5= 600F —QT ori. ]
— Pre-eq.
400}
200F
=
o
=
z
Z
—15 —10 =5 v 0 5 10
V, (cm/ns) 40C5+%Ca

[
o

._
<

[
TTTTTaY

F Zge=12,%%Ca+*’Ca

Zge = 14, “Ca+**Ca

il

0 10 20 30 40

Ek, (MeV)

10 20 30 40
Ek, (MeV)
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Experimental results : isoscaling (fit results)

VAMOS frag. (@) 4840/4048 (@) 4840/4040 (@)

S 0F
e
=
—
—st 5 - | § 5} 1 2
nZ=8 aZ=9 ~*Z=10 oZ=11 oZ=12 nZ=8 aZ=9 ~Z=10 oZ=11 0Z=12 nZ=8 aZ=9 *Z=10 oZ=11 oZ=12
Z=13 +Z=14 wuZ=15 +2Z=16 vZ=17 Z=13 +Z=14 uZ=15 +2Z=16 vZ=17 Z=13 o Z=14 =uZ=15 +2Z=16 vZ=17
_10l 0Z=18 0DZ=19 ~Z=20 eZ=21 Z=22 _10t 0Z=18 nZ=19 sZ=20 eZ=21 Z=22 _10t 0Z=18 0Z=19 4aZ=20 eZ=21 Z=22
Rec. QP
st (no evaporated neutrons) 5t : 5t ) |

3
-

(b)

Rec. QP ' -
_10l (yvith eyaporated neutrpns) _10l

5 10 15 20 25 5 10 15 20 25 5 10 15 20 25
N N N

(c)
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Experimental results : isoscaling (reconstructed QP with neutrons) |_2|T

S | g 4z|348/4o4ol | . A [ | ‘ | L 4848/4040
2_ A 4848i4048 ‘{ — & i :2:22:8:3
e 4840/4040 L. -
| o 4840/4048 } ; } 0.06 = s o 4840/4048
1 5_Jh i ; { i /IR +_ ‘ i g A w " a ‘
i SRk 0.05 ¢ -
{‘ . . ; A e B . =0
1& SO ;. Begget® F
tif1ls® o 004 = . T e
- . ] .
% o
0.5 g . 0.03- o i
| - | | ] -| T clJ T L ‘ ! | ! | | | !
10 15 20 10 12 14 16 18 20
Zop Zop
— Increase of a with the size of the reconstructed QP
- Strong surface dependence ? 4Csym(Z)  a(Z)
T A

— aiIs also an interesting observable to meaure the

Isospin transport A= (Z/ <A1>)2 - (Z/ <A2>)2

Ad. R. Raduta, F. Gulminelli, Phys. Rev. C 75, 044605 (2007)
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Experimental results : calorimetry I_2IT

= 95l } , Mer ) - Decreasing average E*/A with increasing
§ _ % i g = Z BN R | charge of the QP (centrality)
Q
g 2 $ i 4 — Minimum close to Z, =20 for all systems
> i
$ é !
1.5¢
~ e ““Ca+’Ca % é é
S_ o jZCa+joa
R T @
| | frém rotbn kE sl ecl:ra ir!7 | )
3 fecongtructed ngrame) - For all systems, a relatively stable
~ 4 apparent temperature around 3.6 MeV is
I s
E . o b bgoa o aoa, s : | reached
i @) o D . 2 . i [ 4 . . ) . .
et >l ® A : °©° %5 ® — Compatible with Natowitz et. al compilation
4l (Phys. Rev. C65, 034618 (2002))
4
2.5 (b) - A « grouping » of the distributions
. . ‘ . ‘ . . according to the projectile is nonetheless
1012 14 216 18 20 22 gpserved (use of proton spectra ?)
QP
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Experimental results : Symmetry energy

B gl 4 4848/4040 :
= 7| A 4848/4048 _
U gl e 4840/4040 é : Csym(Z) a(Z)
L O 4840/4048 % i ] _- _ 7
T 3 i E ! - T 4A
[ 2 2

Ji ! i A =(Z/(A1)) —(Z/(A2))

Hi

4l (a)
> 35 95 a-a (22 )" | A gradual decrease of the symmetry energy of
L v S aP . . .
S e it = aYave.17 ; the hot primary fragments is observed with
< 307 blsy = 878, = % @ré decreasing charge, from 27 MeV for the most

g ¢ Ei»% peripheral collisions (Z close to the projectile)
U 2 ; g _____ : Y towards 16 MeV for the most dissipated.
§§ ] These findings highlight the importance of
surface contribution :
ISPT AMD g5 — 0no et. al PRC 70, 041604(R) (b) ~ Afit to the data leads to a surface-to-volume
| | | | | | ratio rg,, = a>a’'=-1.7;
10 12 14 16 18 20
Zop — Nonetheless, high value of aa‘/is obtained from
the fit (~ 55 MeV)
Csym(A4) = al + aaSA_l/3
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Conclusion I_2|T

* The experimental symmetry energy of the primary fragments formed in HIC peripheral collisions at
intermediate energies were extracted using the isoscaling method :
— The Quasi-Projectile reconstruction (based on the relative velocities between the reaction products
detected in INDRA and the PLF detected in VAMOS) is mandatory to extract meaningful values from
Isosacling ;
— Temperatures around 3.6 MeV for all the systems were extracted from Maxwellian fits to the
protons kinetic spectra ;

« Agradual decrease of the symmetry energy of the hot primary fragments is observed with decreasing
charge, from 27 MeV for the most peripheral collisions (Z close to the projectile) towards 16 MeV for
the most dissipated.

* These findings highlight the importance of surface contribution :
- Afit of Eq.(2) to the data leads to a surface-to-volume ratio rg,, = aas/aa‘/ =-1.7;

* These results are consistent with the idea that the fragments formed a sub-saturation density and
finite temperature behave differently than the bulk nuclear matter.

e The observed isosaling parameters as well as the Z/A ratios (from PLF and reconstructed QP) are of
first interest to study the isospin transport phenomena.
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Outooks N I B

* Symmetry energy :
- It is also possible to reformulate the usual relation between the C ,, and isoscaling

parameter such as : Vo éaSX_yg a(2)T | ) )
@30 X, 4z2X_, With X, ={A4(Z))" - {42(2))

— Ongoing analysis (courtesy of S. Typel)

* Isospin transport :
— INDRA-VAMOS experiment allows to probe the isospin transport phenomena,
predicted by transport models, with *>**Ca+****Ca peripheral collisions
— Experimental evidence of isospin diffusion and migration ;
— Drawbacks due to the use of VAMOS (trig. condition, normalization).

INDRA-FAZIA coupling :

— Complementary results ;

- Effect of beam energy (density) ?
— Impact parameter estimation ?

* Extensive comparisons with different models to link
the observations to transport properties :
- BLOB
-~ QMD
- AMD ...
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Back-up slide : Nuclear Equation of State (NEoS)

Taylor-Young dev around 6=0 :

2 - 1 82€<p7 5)
e(p,d)=¢€(p,0=0)+e,,(p).8"+.. um =3 525 |,
€ym(P)

Fermi gaz N-N interaction

L({p—p\ , K p—po\° p—po\
L _ sym
aym (P) = S0 + 3 ( o >+ 18 ( 0 > +O{< 0 >}

O€sym P 02
L =3p—5== & K vy = 9p3 2 Com(P)
P P=po 0 P P=po
« Slope » param. « Incompressibility » param.
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Back-up slide :

Isospin migration

L2AT

Heavy lon Collisions

e Formation of exotic nuclei over a wide
range of n/p asymmetry

Terrestrial way to study transient states of
nuclear matter over various p, P, T and

Relatively high E*/A can be reached

Intermediate energies \

« 15AMeV < E, . < 100 AMeV

nc —

* Dissipative collisions

« Investigation of €, ,,(p) in the sub-
saturation density regime

- Domain expected from model

| t=25fm/(
] | | )

Zhang et a\

21/10/2021

V. Baran et al

e \ J
Isospin migration
* p gradient
* Neutron-enrichment of the -al decays
neck

« Related to * t
[v 2
.V o

:} .

., Nuc. Phys. A 730 (2004)




Back-up slide : Isospin diffusion

L2AT

Heavy lon Collisions

e Formation of exotic nuclei over a wide
range of n/p asymmetry

Terrestrial way to study transient states of
nuclear matter over various p, P, T and

Relatively high E*/A can be reached

Intermediate energies \

« 15AMeV < E, . < 100 AMeV

nc —

* Dissipative collisions

« Investigation of €, ,,(p) in the sub-
saturation density regime

- Domain expected from model

P I = \ J
Isospin diffusion

* Minimisation of the
Peri N/Z concentration -al decays
colli gradient i
- b=6fnl — neutron/proton o
i currents between ['V A -
proj/targ . \¢
i » Linked to F o
i t=25fm/1 ’
L L | |
Zhang et al
: : : . A 730 (2004
102021 N\ V. Baran et al., Nuc. Phys 30 (2004) -/ 3




Back-up slide : Isospin transport I_2IT

P J Heavy lon Collisions Intermediate energies \

« Formation of exotic nuclei over a wide « 15 AMeV = E;,. = 100 AMeV
range of n/p asymmetry

: : * Dissipative collisions
» Terrestrial way to study transient states of P

nuclear matter over various p, P, T and J . Investigation of €_, (p) in the sub-

. : : " saturation density regime
Relatively high E*/A can be reached —» Domain expected from model

Isospin transport
* Competition between the isospin migration
. and diffusion
Peri
colli  Transport phenomena directly linked to

b=6fnf

* Depends on the time of interaction between [
projectile and target

- beam energy, impact parameter

* Requires :
i — high isotopic resolution
i t=25fm/l — Special attention to evaporation process |
—_— — evaluation of the interaction and : —
Zhang et a}\ dissipation time
21/10/2021 S— i} — 24




Back-up slide : Isospin diffusion with INDRA-VAMOS I_2IT
N-richness of the PLF detected in VAMOS

= Py
N 4 e . Ca+"Ca & 1 Attractor
> | o Ca+ Ca N ) 1 Line
~ 3 ,&“Eaﬁmca A A 3_[
E___ - a ““ca+*ca 4 A A e
2_' - EAL R A A T A7
14 N 333@ ¢ ¢
o faiaeyUe e s
oF ? * 5
_1-_ = i
| (8] ]
ol @ o | 48Ca+48Ca - N/Z=1.4
5 10 7 15 20 18C440Cq
- V 40Ca+48Ca -~ N/Z=1.2
centrality/dissipation
: , 40Ca+40Ca - N/zZz=1
« # evolution depending on the system :

1) Projectile
- number of available neutrons in the entrance channel

2) Target
— Isospin diffusion

* |nitial N-Z not reached
— Statistical decay
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Back-up slide : Isospin migration with INDRA-VAMOS

|sotopic ratios

ﬂ:or a given range of Z,, : G?Oif'gisfg%o INDRA\
* ((N)/(Z))ep = N/ 2 \
o N%):ts z1/: N%):ts ZI/: \\\\

orward C.M

. :2,3 H,3’4’6 H6,6’7’8’9 Li,7’9’10 Be
2°< 9 < 30°

* Neutron-enrichmentif ((N)/{7 > 1 —
ﬂleek of nuclear matter
at mid-rapidity
* p gradient
» Mid-rapidity

n-enrichment

 Linked to

/
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Back-up slide : Isospin migration with INDRA-VAMOS I_2IT

|sotopic ratios

ﬂ:or a given range of Z,, : smd-rapidrty |NDRA\

(N Zer= Y YN Y Y2 %\\\
\

Nevts v Nevts v

° vV :273 H’37476 H€76777879 Li,779710 Be § // Forward C.M

* Neutron-enrichment if ((N)/(Z))CP > 1 (R*) — /

7 <8g, <30
A, NY67 <65y <90 | “ \\\
@) 1.5 = %}‘
== ’:"‘:“:“:‘:
= 355":-::- N S : S N ?

—

< N — s —
/Z\ /—;—f—%‘: S
O wgarca | ®caca | ®aca T [ gagca T
10 12 14 16 18 20 10 12 14 16 18 20 10 12 14 16 18 20 10 12 14 16 18 20

In the case of symmetric systems : Ly

— mid-rapidity neutron-enrichment
- direct experimental measure of the isospin migration
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Back-up slide : Particle identification

Particle ID

« AE-E —» Z-identification: AE-E - Z-identification :
1200 I T T T ' =

10*

1
1
1
1
1
1
= 1 : -
L | v 2 25 —
c 1 c ]
S 1000 - 1 8 .
" , 4 a0 L2 —]
0 oo [ | '@ 1
a 11 3 -
600 — e- 1 o 10?
_ 1 100 ! —
400 e ] 1 .
o 1 . 18 10
: 50 -
200 = - = ]
: 1
: - T ] . 1 S CE
ol = R R S | : O 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 |
0 1000 2000 4000 5000 ?E()()C(:)sl (czlogr?nel) . E Csl (channel)
. ) . 1
» A-identification : Coe Pulse-shape (slow/fast) CsI(Tl) :
T T T I
_ s | — ' 1000 —
: 1 g
B i & 7 1 3He 4He 6
35— & 7, - He,"He,"He
i % i 1 800 (— A
. 1
" & _ 12 e —
< 25— ";w — -
- _ 1 T
20— ™ . 4 % 400 — —
- - 1 v 0
10 -
I | .F | 1 | . =
22 2.3 24 Y% 200 200 600 800 ——
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Back-up slide : VAMOS optical line |_2|T

E503 experiment

40,48Cg+40.48Ca @ 35 AMeV

[1] S. Pullanhiotan et al., NIM A 593
[2] H. Savajols et. al, Nuc. Phy. A 746
[3] M. Rejmund et al., NIM A 646

%5 o ) Focal Pl
B ocal Plane
%\‘%Lf< w— N\ W I\ vy __

T ey
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Back-up slide : VAMOS focal plane |_2|T

E503 experiment

40,48Cg+40.48Ca @ 35 AMeV

[1] S. Pullanhiotan et al., NIM A 593 « Software spectrometer » : trajectory
[2] H. Savajols et. al, Nuc. Phy. A 746 reconstruction from focal plane to the target point
[3] M. Rejmund et al., NIM A 646 using simulations
/ VAMOS detection chamber \

(18)Si-wall

Drift Chamber 1 Drift Chamber 2 (Trigger) (80)CsI-Wall

> Reference
trajectory

(Bp=Bp,)

K Detection chamber Focal plane lonization Chambej
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Back-up slide : VAMOS particle identification

Particle ID with VAMOS

Drift Chambers E
AE TO F(Stop) Eres
lonisation
Chamber

@ Focalflan

.
! 1
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Y1 i YF eLAB E
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X4 ! F : LAB ! A
: Bp ' v=L/ToF :
. ¢ mE
YZ E """"""" E LAB /8 — U/C ,_> A/Q E
___________ E o 1=V
: Bp
Reconstruction Reconstruction [§ ‘
at focal plan at target point L
_, Drift chambers - Simulations : ToF : start = HF signal HF (cyclotron)
(ZGOUBI) ' stop = Si signal
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Particle ID

VAMOS particle identification I_2IT
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Back-up slide : Data normalization

How to normalize the events ?

- Beam intensity corrections - /., » Magnetic rigidity overlaps = ¢

e Dead Time corrections » DT

 VAMOS acceptance corrections :

angle solide

efficacité Sffectif

. geometrique

— Simulation of more than 10° trajectoires

0.08 ~ with Zgoubi to estimate €4.,(6,0L4B)
0.06 —
4 )
0.04 _
0.02 - A weight W(l,,.,,,DT,5,0, ,5) is applied

event-by-event

\_ J

21/10/2021 NuSym 2021 - Poster session 33




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33

