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Solution : Guessing a decay point

e Using timing difference between reaction and y-ray detection

o Assumptions : |. Reaction occurs at the center of the target.
2. Fragments move along the z-axis (beam center).

X Nal (Xn,Yno Zn) oF (Ry O1))
S o At = (TOFof asource) + (TOFof a photon)
T :Zd+\/X§,+Y§+(ZN—Zd)2
cp C
7, JRZ +Z2 2R Z, cos 6,

",‘Source (B) photon 9 cp C

- —>

Z, “*

reaction
target At :Sum of TOFs of v

Y (origin) the source and the
photon Solve this quadratic eq., and

we can get the decay point Z.



]

~ Simulation : Using GDALI
K » GDALI : GEANT code for DALI

D

Source
* y-ray from (740,5/2%) in "C with T,,=2.6Ins

Position of reaction and velocity of '>C

* Randomly chosen among the experimental result (8 ~ 0.4)

Two cases : time resolution

* Nal(Tl):~ 2.5ns
* LaBr;:Ce :~ 0.2ns

Guessing the Correcting
position of

the decay

Timing

the Doppler

difference broadening
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Result : At — Z,
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is at the center of the target.

General method : Assume that the decay position

v-raY Energy (MeV)
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Result : Accuracy of correction
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General method : Assume that the decay position

is at the center of the target.

J.Hwang, Seoul National University



>

* In-beam isomer spectroscopy

> Doppler broadening : (Isomer) » (General)
Due to the unknown distributed decay point
Guessing it by using the timing difference

o Simulation for different time resolutions

Higher time resolution

— Quessing the decay point more precisely

— Compensating Doppler broadening better
o LaBr3 is cut out for ‘in-beam isomer

spectroscopy’.



Thank you.



