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F'\IR Reaction Processes ?C + 12C

Contributions to the total reaction cross section:
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‘ Precise efficiency study of 4.4 MeV *2C excited state (AmBe source )
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F'\lR Reaction Processes ?C + 12C

Interaction Cross Section O, 120
Projectile changes its identity.
At least one nucleon is removed. ——

charge changing pure neutron removal

01 =00+ Tuzan*ion |

oAz Zi # Zf Ni = Ny } charge changing
OAZAN Zi # Ly N; # Ny

OAN Zz' — Zf Nz’ 7é Nf } pure neutron removal
00 Ly = Ly N; = Ny
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F'\IR Reaction Processes ?C + 12C TI.ITI
pO

Interaction Cross Section O; 1203

/V O
> n

Projectile changes its identity.
At least one nucleon is removed.

charge changing pure neutron removal

In case of proton like target (LH,, CH,):

Access to quasi-free scattering (p,2p) reactions with CALIFA

OAZ
> Two body scattering can be 12C(p,2p)"'B
OAZAN approximated by the identical *\\ | '///
N Z,=2; N4 N; } process for free particles e é
/ proton
5o Zi=Z; Ni=N;

~ Qfs- reactions give access to b N @ °
single particle properties inside
nucleus

N
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F-\'R Reaction Cross Section Measurement 2C + 12C TI.ITI

N. for charge changing cross section -
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F-\'R Identification of the Incoming lons
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F-\lR Charge Measurement in TWIM Music TI.ITI
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F-\'R Charge Changing Cross Section TI.ITI
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12C/'C disentanglement

TUTI

X position MW3

400

300

200

100

0

-100

-200

-300

-400

‘ Use R3B Setup as Mass Spectrometer:

= - 880

10°
860

840

@® c_ 54 charge changing

B c_1086 charge changing

A ¢ 2198 charge changing
¢_54 reaction,this work
c_1086 reaction,this work
€_2198 reaction,this work

10° 820

800

10 780

760

Cross Section [mbarn]

|

—40

Ll
-20

I IR
0 20 40 60 80
x position MW2

1 740 *

720

400 450 500

650

700 750 800

* statistical errors only ~ Beam Energy [AMeV]

NlZ

—N,=N <

-
carbon N11C+N12C

10



FAIR

Reaction Cross Section Measurement

0, measured Iin this analyis seems to
be almost constant for a broad

energy range

Did we miss out something?
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. . c_2198 reaction, from Ref [1]
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determination”,Physics Letters B, Vol 855, August 2024
[2] E. Teixeira, T. Aumann, C. Bertulani, and B. Carlson, “Nuclear fragmentation reactions as a probe of neutron skins in
nuclei,” The European Physical Journal A, vol. 58, no. 10, pp. 1-16, 2022

[1] L.Ponnath et al., “Measurement of nuclear interaction cross sections towards neutron-skin thickness



FAIR TWIM Geometric Acceptance - Correction umn

1 12
" Reconstruction of 2C
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Preliminary Results & Outlook
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[1] L.Ponnath et al., “Measurement of nuclear interaction cross sections towards neutron-skin thickness
determination”,Physics Letters B, Vol 855, August 2024
[2] E. Teixeira, T. Aumann, C. Bertulani, and B. Carlson, “Nuclear fragmentation reactions as a probe of neutron skins in
nuclei,” The European Physical Journal A, vol. 58, no. 10, pp. 1-16, 2022
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F'\lR MWPC - treatment |

First Step: remove horizontal/vertical lines

MW1 x-y, strict cut before target, twim charge = 6

VY . g bk LR, b chge =

00 == To do this, | only select events with

Mean x -1.746

B StdDevy 5713
50

Event ok

padiD

~100-

Event not ok

_ =l =l

padlD

ey 12 contiguous hits in MW1 mapped level:

- Tobias Jenegger
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F-\lR MWPC - treatment Il

Second Step: remove nhoisy pads (24 & 43)

MW1 x-y, strict cut before target, no twim cut

100

50 ' I,

~100-

Set condition:

If pad with max_charge = 24 | 43
— they need at least one neighbor pad that
was also fired

after:

MWH1 x-y, strict cut before target, no twim cut, good event selection
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FAIR TWIM Mapped Energy - Anodes - Empty Runs M
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FAIR TWIM Mapped Energy - Anodes - Target Runs M
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F-\'R TDC time in TWIM Music for the 800 AmeV runs TI.ITI
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F-\lR Elog Entries during 800 AmeV Runs

https://elog.gsi.de/land/s444 s467/493 _ _ _
_ _ Right before starting with the 800 AmeV runs
Message: stopping, entering cave

https://elog.gsi.de/land/s444 s467/507

Today we again have very strong intensity fluctuations as we had seen them until Wednesday.

From 2 pm to 6 pm we had up to a factor of 100 differences after 6 pm we were down to smaller fluctuations up to 10 ranging from 200k
to 20k

but most of the spills are about 100k.
Nothing to improve as accelerator people do not know the reasons.

https://elog.gsi.de/land/s444 s467/544

TwinMusic gain of last 6 channels reduced by about 25%

They had increased for the 800 MeV/u-Run and go back to the same gain as
all the others channels

Tobias Jenegger
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R3BMusic Mapped Raw Data - Energy
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F-\lR R3BMusic Mapped Raw Data - Energy

Target Runs

10°F Entios 243280 f Enries 1587405 E (Enres 17433
E " - o 4121 I : = Meari 9524 r. Mezn 1006
. P SdDev 8406 | F StiDey 112 [ y Suler 7237
I ; ! _ 10°
L | | ,[
2 8
107 g g0 E W
2 E S b 3 I 0
Sepide ] a 0
10 10} 10! 10
= —— B Aeodel By o E f— TR T
—— Fabes Amode | By o —— RN ot | Exegy ol
BB daode  Evergy e ot SNt el T Eengy h0 B
— RBMhsc dsodeD ] By oy ——— RiBMusic hrodelD  Energy no it
Pt Aol 4 Ery [ W
1 1 bk s 1 e it !
L L 2| || Rkgcimdel Ewpets | |, f |I Rt Aot Emepy 2 58 Lol — i L1 W N e
0 1000 2000 3000 4000 5000 &OUO TUOO 8000 ] 1000 2000 3000 4000 5000 GOOD 7000 8000 1 1000 2000 3000 4000 5000 6000 TOOD wuu 0 1000 200 3000 4000 G000 GOOD OO 6000
Raw Energy Raw Energy Raw Energy aw Energy
Eniries  G54747 &gm fEnLel .Emigs 430582 I -Emies 475043
4126 0. o, Mean 3488 r Mean 1243 i 4 3648
10°- 702 | o0 eses 0% Sdbev 6224 : 7
1P g
3 107 o 02 A 102' 2
- E c € Erngl
3 F] ] 3
3 5} [} 5]
J i 6] ] Qo ¢
10 0 10/ 10
1= Ll: 1 i
iyl iIIIJ Il I |
0 1000 2000 3000 4000 5000 ﬁﬂﬂl} 7000 BDUU 0 00 8000 1000 7000 H000

00 00 W0 400 00 e 7000 BuD
Raw Energy Raw Energy

[

Tobias Jenegger




	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17
	Folie 18
	Folie 19
	Folie 20
	Folie 21
	Folie 22
	Folie 23

