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BECQUEREL at the JINR Nuclotron is devoted systemat exploration of
clustering features of light stable and radioactivenuclei.
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Motivation
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The fragmentation of a large variety of light nuclei was investigated using the
emulsions exposed to few A GeV nuclear beams at JINR Nuclotro A nuclear
track emulsion is used to explore the fragmentation of the ritivistic nuclei.
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ELEMENTARY PARTICLES AND FIELDS

Experiment

Coherent Dissociation 2C — 3a in Lead-Enriched Emulsion
at 4.5 GeV/c per Nucleon
V. V. Belaga, A. A. Benjaza?, V. V. Rusakova, J. A. Salamov®, and G. M. Chernov
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http://neutrontech.ru 12C(n,n")3a, E, = 14.1 MeV

DVIN - explosives detector on the
basis of fast tagged neutron
method for complex program for
population safety in transport
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Charge-topology distribution of fragments from white
stars, Ny., where the total charge of relativistic iragmenls
is Y &y = 6,and from % Z;, = 6 events, Ny, accompanied
by target fragments or product mesons

Fragmentation of relativistic 1°C (1.2 A GeV)
http //arX|v orq/abs/1309 4241

Channel Nous, % Ny, %
2He + 2H 186 (81.9) 361 (57.6)
He +4H 12(5.3) 160 (25.5)
3He 12(5.3) 15(2.4)
6H 9 (4.0) 30 (4.8)
Be + He 6(2.6) 17 (2.7)
B+H 1 (0.4) 12(1.9)
Li+ 3H 1 (0.4) 2(0.3)
o G — 30 (4.8)

B0
O keV

QEL‘L +p* MeV

Fig. 6. Distributions of '"C — 2a + 2p events with respect to the {a) energy Q2. of alpha-particle pairs and (b) energy Qaap
of the 2a 4 p three-particle systems. The insets show enlarged distributions of Qa, and Qa,,.



Modeling of 19C fragmentation with Geant4

YC+Em- 2a+2p
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Fragmentation of relativistic °C (1.2 A Ge\)

(=3

300

3He
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Fig. 1. Charge spectrum of nuclei from the € —9C
fragmentation process in the case where the secondary
beam is tuned to the value of Zpr fApr = 2/3.

2218

|a|—I

5B +p

4.3957
6Be + *He

1.4375
"Be + 2p

Table 1. Distribution of the number of “white” stars, N,.., and the number of events involving the production of target
fragments, Ny, with respect to 3 Zi = 6 channels

Channel | B+H | Be+2H | 3He | Be+He | Li+He+H | Li+3H | 2He+2H | He+4H | 6H
Nys 15 16 16 4 2 2 24 28 6
Ng al 47 9 7 11 8 54 80 16
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Proposal on exposures of NTE to beam of *C nuclei at 400 A MeV
based on:
http://becquerel.jinr.ru/text/Papers/C12_U70 run_ 2012 1.pdf from Institute for High
Energy Physics (IHEP) Protvino,
*P.A. Rukoyatkin et al., “Secondary nuclear fragment beams foinvestigations of

relativistic fragmentation of light radioactive nuclei using nudear photoemulsion at
Nuclotron”, http://arxiv.org/abs/1210.1540

| <E/A>=398 MeV
RMS=14 MeV

50
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Polyethylene target (thickness - 1 cm) irradiated by?C nuclei with 420 A MeV. Used

CHIPS physics list, and G4 _POLYETHYLENE target (Geant4)All equipment 1
located in air.



Break of NTE (10x10x5 cn¥) irradiated by 10 of 11C nuclei (400 A MeV, RMS = 14 A MeV)

Track length of 11C in NTE at 400 A MeV

@ :
S fit parameters: 11C
8 <L>=96 mm
400 - RMS=5 mm
~2700 (27%)
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G4 _PHOTO_EMULSION SRIM: E, (4.0, 4.4) GeV; L (90.3, 104.5) mm

1 1
0 20 40 60 80 100 120 140
L ("'c), mm

12



10

_14.9019
'B+d
13.1197
10C4n
o
9.4521 3
925 24521 &

8Ber3He CLitOLi-n

—2.63—

16.7

15.35

L= -

14.76

13.90—14.07 (T

13.4
] I ————
63

11.44

11.03 T=172

10.679

9/2*

_7/21
10083 79=9.970— /21 (7/2)

—2.35—
—1.96
__7.5580
9Be+3He-n
_6.4648 |
10B+d-n
__3.1959
10B+3He-d

Yo.72

1.41

4.36

920 5f2.|.“(5/2') e
BJQSAZS 420 8.699 5/ f5/21r 3 - H0.56
R.1045 3/27| 772 Y-8 10B+p 8.6894
7474997 3/2" 3/t 7.5436
6.9048 5/27 "Be+a
163392 64782 7/2° 1/2"
4.8042 32"
43188 5/2°
= 4 _ 1.8560

12C+3He-a

http://www.tunl.duke.edu/nucldata/figures/11figs/11 05 2012.pdf

13



1C—%Be+He—2*He+He
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counts

counts

Typical energy and angular scale for produced fragments fror&'C at 400 A MeV
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Summary

The presented report serve asan illustration of possibilities of the
NTE for study nuclear structure of carbon isotopesin wide energy

range.

Proposal on exposuresof NTE to beam of XC nuclei at 400 A MeV
are overviewed.

All theresultsfor C are approximate and model dependent (physics
list dependent). At the same time, they allow usto get an idea about
the features of the study 1C in with NTE.

Thank you for your attention!
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