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Gas System

« He + CO2 (i-C4H10) gas mixture : Gas mixer, Circulation,
Monitoring system, Vacuum pump and gauge.

6""'I""I""I"'I

_ Moisture Probe
Deoxygenation Column / Oxygen Cell

Dehydration Column j
'i Out

e Cm O O
o

P eSO mOe O

4P e OmOeO

Drift Cell

He : CzHa
100
10:90 1
20 : 80 .
30:70 1
40 : 60 J
50:50 1

Drift Velocity (cm/us)

Mass Flow Moisture Monitor

Controllers

70:30
80 :20
80:10

L IR - el M=l W6

He CzHs

0 1 2 3 4 5

E/P [kV/{cmatm)]



Readout Chamber

- Triple-GEM + anode pad : =4t GEM &, PCB QI2
 Circular pad layers? Pads with 2 x 4 mm2 ?
 Strips in three directions? XY -> XUV

« “4He?* range in “He gas (0.178x10-3 g/cm3 at 20 °C)
5.07x104 g/cm2 @ 1 MeV (2.85 cm)
3.37x103 g/cm2 @ 5 MeV (19 cm)
1.05%x102% g/cm2 @ 10 MeV (59 cm)



Prototype TPC at ELI-NP

Extreme Light Infrastructure (EU Consortium,
Romania)

Electron Linac 300, 720 MeV

Compton scattered photon beam in 0.2-19.5 MeV
with 8.3 x 108%/s.

Astrophysical S-factor near the Gamow peak (300
keV) in red giant : 12C(c,y)160

12C + a > vy + 160

a+ 12C >y + 160 (X)

y + 160 2> 12C + «



Evolution of Nuclear Burning Phases

O Stellar structure in terms of >C(a, /) rate for a 25M, star.
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Stage reached Time scale TCDTE(IUQK) Density(g/ cm3)
H burning 7 X 10°y 0.06 5
He burning 5% 10°y 0.23 7 x 10?
C/O burning 600y /6 months 0.93-2.3 2x10° —1x 107
Si melting 1d 4.1 3 x 107
Explosive burning 0.1-18 1.2-7 varies

3Boyes, Heger and Woosley, 2sn.org/stellarevolution/
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O 12C /160 ratio after helium
burning process affects evolution
of heavy starts - supernova or

white dwarf.
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Ecm(MeV) o(pb) Rate (fusions/d)
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12C(a,y) O Reaction
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‘K.U. Kettner et al., Z. Phys. A, 308, 73 (1982); P. Dyer and C.A. Barnes, Nucl.
Phys. A 233, 495 (1974)



12C(a,y) O Reaction
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O 4 MV Dynamitron in Bochum (European Recoil separator for
Nuclear Astrophysics ERNA)

O !2Cion beam up to 10 ppA and a windowless *He gas target.

O AE - € telescope ro measure a recoil °O ion.

8D. Sch’urmann, et al., Eur. Phys. J. A 26, 301 (2005)
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9D. Sch’urmann, et al., Eur. Phys. J. A 26, 301 (2005)

AE [channel number]

4He gas target and Ar post-stripper.

l-'l | T T | I 1
1000 1500

E [channel number]

First direct measurement of the total cross-section of
12C(a, )10 via the detection of the °O recoils.

Identification matrix of the AE — E telescope at E=2.2 MeV for the



Prototype TPC at ELI-NP

 Mini-eTPC (U. Warsaw)
« 10x10x20cm3 @ 1 atm
« 72 U-, 92 V-, 92 W-strips = 256 channels
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Track

Step 1: Raw data waveforms
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Reconstruction

vant-236: Raw signals from U strips
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EVeni-23b: Raw Signals from W Siips.
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Step 2: Clustering
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results by Jan Bihatowicz

(BSc thesis, U. of Warsaw, 2014)
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6: Projeclion in XZ

Step 3: 2D and 3D reconstruction
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Event-236: Projection in YZ

Y-Z proj.

400|

300

Z [arba]

200

Event-236: Projection 1n Y2

4000

— 200

— 00

— 1000

10
§
1w
&
s
:
o

22000

15000
16000
4000




AT TPC M A E US7] MZte

19/04  19/05 19/06  19/07  19/08 et
Eiaae;: A= EI ;L% 7 O} AJI\E%E%Q I B AE ?
Sy(i:esm A=l EIxe ;_I'_: ',];_tll ME  EH2E 2
Readout e mme Zd mm  Em2E o
Geant4 A=l ZV::: > Geom S 2
GET A=l HAE = N AN ?

system



