
e− bunch

Wiggler 1

Wiggler 2

Collision

Mirror 1

Mirror 2 O-TPC

FEL

!-beam

PMT 1
PMT 2Light

y

x
z

HI!S facility

!"
12C

! + 16O à " + 12C

Light

lens

Electrostatic 

de-magnifier

Gated

MCP

CCD

camera

Mirror

200 250 300 350 400 450 500 550

200

250

300

350

400

450

500

550

h_out

G

��&A

'� ����FP
���FP

���FP

CCD 
image

PMT 
signal

Y axis

Z 
ax

is

X axis:    t (10 ns/ch)

Opto-electronic chain

Lead coll.

In
te

ns
ity

900 950 1000 1050 1100 1150 1200 1250 1300

12C"

R. Smith, M. Gai, D.K. Schweitzer, S.R. Stern and M.W. Ahmed, 
Nature Communications, 12, 5920 (2021). 
https://www.nature.com/articles/s41467-021-26179-x

AT-TPCs at the High Intensity Frontiers  (With Fast Timing)

The HIgS O-TPC Measurement of the 12C(a,g) ReactionImproved eTPC with good Timing
(R&D Developments for
Readout of Prompt Light)

1. At the HIGS for 12C(a,g)
C/O Ratio at low energies
(n - g discrimination)

2.  At the FRIB an (a,p) Factory
for X- Ray Bursts

(Fast Beam Trigger)

3. At the SARAF the p(n,g)
for BBN

(Neutron TOF)

https://www.nature.com/articles/s41467-021-26179-x


U Warsaw     eTPC@HIgS (2022)UConn-TUNL    O-TPC@HlyS   (2009)



Line Shape Analysis
(Machine Learning)
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12C: Nuclear Structure, Hoyle State

16O: Nuclear Astrophysics, 12C(a,g)


