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Reconstruction improvements




Improvements of detector response in MC description (“MC Reco”)

I

e Efficiencies for cross section measurement 1S
obtained comparing True and Reconstructed
Monte Carlo

* Reconstructed Monte Carlo has to reproduce
detector response

e Effects considered:

 angle smearing (Gauss, 0=0.005)

e data-driven inefficiencies

e data-driven random background (Optimized)

» data-driven long cosmic rays background
(Optimized)

e data-driven misalignments (NEW)




Backoround in Monte Carlo Simulation
I

Nuclear emulsions integrate cosmic rays since their production
up to their development

® Basetracks belonging to cosmic rays tagged from Section2
Charge identification analysis in DATA

® Basetracks due to the cosmic rays integrated when brick is
not assembled S T

Not added because it is not

\ / tagged as Cosmic Ray in 52 b
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Backoround in Monte Carlo Simulation
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Nuclear emulsion films misalionments in MC Reco

Misalignments were simulated applying a small
smearing on XYZ positions — being the smearing
random, we had a decrease in tracking efficiency,

but we were not really simulating what happens in
Datal

NEW way of simulating misalignments in MC
Reco:

* Rototranslation matrix taken from DATA (same
brick-same film)

e Matrix applied to MC Reco basetracks

 Alignment procedure applied to MC Reco as in
Data (three steps, same parameters)




uclear emulsion films misali

nments in

MC Reco

——

DATA

MC RECO

Alignment of ../b000111/AFF/111.7.0.0_111.8.0.0.al.root
Nfinal= 61432 Peak: 27935/ nan dx,dy,dz= 6.977 -3.3711423.410

Alignment of ../b000016/AFF/16.7.0.0_16.8.0.0.al.root
Nfinal= 64590 Peak: 27371/ nan dx,dy,dz= 3.406 -1.477 1325.423
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Cross section evaluation



Cross Section Measurement

do(x)

dx

do(x)
dx

YW
[
C or C,H, N, BN TGAxereco(x)
( \
B do(x) 5 do(x)
B dx dx
\ C2H4 C}

Y, = # of fragments in the interval Ax
* Ny = # of ions colliding on the target

o N = # of particles in the target: P i with:

e p = target density:
pc = 2.26g/cm’
PCyH, = 0.94g/cm?
py = 0.0708g/cm’

e d = target thickness:
d- = 0.1cm per layer
dc,n, = 0.2cm per layer
* N, = 6.022 - 10%/mol

e A = molar mass:

Ar = 12g/mol
Acopy = 28g/mol
Ay = 1g/mol

e Ax = x bin

;o . .
*c!,., = reconstruction efficiency



One detector... many measurements!

* The energy loss within S1 1s not negligible

do() YW - | |

dx " NuNao-Axei (x) e We divide S1 into sub-sections

C or C,H, BYTG reco

5 - C: C2H4.
w- 200 __C
= e ' * (189 £ 6) MeV/n (189 + 7) MeV/n
L 180 1 Co2H4 * (170 £ 9) MeV/n * (170 £ 7) MeV/n

160 H :

* (149 £ 7) MeV/n (149 + 8) MeV/n
¢ (125 £ 11) MeV/n (123 £ 12) MeV/n
¢ (94 + 14 MeV/n  +(92 + 12) MeV/n
* (52 + 21) MeV/n *(55+ 17) MeV/n

t

140

120

100

H:

e (189 £ 7) MeV/n
e (170 £ 9) MeV/n
e (149 = 8) MeV/n
e (124 £ 12) MeV/n
ol s L s s s s ‘(93i14)M€V/1’1
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The problem of Ny evaluation

do(x) Yi(x)

dx "~ NaNr-Axei  (x
C or C,H, B*YTG reco( )

G. De Lellis et al. / Nuclear Physics A 853 (2011) 124134

5 L Entries 1224
%1 00—‘ x2 I ndf 15.6/8
I . ’ Constant  4.605
L1\ Slope -0.06962
80_—
I NBl
60— . . .
-  Each passive material layer can be considered
wol a ‘“‘new measurement’’
20-_ * The number of incident beam particle on

_ each layer has to be evaluated and is affected
Lol s by its efficiency

0 5 10 15 20 25 30
Depth Z (cm)

Fii. 2. Fraction of the remnant Carbon beam as a function of the traversed ECC material.

e New approach: estimation from oxygen tracks



The problem of Ny evaluation

» Oxygen: tracks with tan 6 < 0.03 rad

» Missing basetracks in a track filled to recover inetficiencies

* For fit only layers up to 15 have been considered (larger inetficiencies for data after)
* Ny of a specific film evaluated from the fit and corrected for efficiency

GSI1 GSI2

%] - 0 [
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18000 — Sulosed Dt 18000 —_— Selected Data
16000~ R 16000— —
14000 — 14000— —
12000— 12000 —
— O —
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0 : | | | | | | | | 1 I | 1 1 1 | 1 1 I I | I | | | I | | | | | | | 1 0 : | | 1 | | | 1 | | | | 1 | | | 1 | | | | | | | 1 | | | 1 | | | 1 |
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Number of vertices per layer

n vtx

220
200
180
160
140
120

100

A O @
o O O

o I|III|III|III|III

N
o

%ﬁ

1
|

[EN—

—4-data
[ —+ RMC
T iMme

300

n vtx

250

ey

1
1

200

150

100

0
o

15

20 25

—4-data
[ —+ RMC

h+q
<
@)

1
|

T
T
T

—— =

;+
T

[
30
Layer

o||||||||

N
o
N
()}

Layer

* Data-driven inefficiencies overestimated after new misalignhment procedure



Number of fragments per layer
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* Data-driven inefficiencies overestimated after new misalignhment procedure



Closure test?

do(x) Yi(x)

dx " NaNr-Axei  (x
C or G,H, BYTG reco( )

IMCReco

e How to evaluate efficiencies? At the moment: € =

iMCTrue
* We cannot evaluate etficiency from MC event by event (no trigger, no time

stamp for emulsions...)

e Comparison of integrated cross section at Z=3 and € < 10° with electronic
detector setup

e Comparison with literature
e Other i1deas?



Total reaction cross section on C
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Total reaction cross section on C

Ny from MC True
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Total production cross section on C

PRELIMINARY
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Total reaction cross section on C2Hy
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Total reaction cross section on C2Hy

Npg from MC True
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Total production cross section on CoHy
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Integrated cross section H
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Conclusions

e Improvements:
* MC description of detector response (“MC Reco”): background + misalignments
*TO DO: Re-evaluation of data-driven inefficiencies (now overestimated)
Oxygen @ 200 MeV/n on C and C2Hy
e Comparison between MC True, MC Reco and DATA improved
e Estimation of the number of incoming oxygens in each S1 “sub-section”
Integrated Cross section evaluation at different energies
To do:
*Closure test?
o Differential cross sections (charge / theta)

eFFinal checks and new publication soon

*New paper on charge measurement ACCEPTED!
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~ Section |

Detector Structure

Section I

Section II1
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