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Introduction
● Age i s one of the most fundamental parameters of a star, yet it is one of the hardest to

det ermine as i t r equi res modelling var ious aspects of s t e llar formation and evolution.

● However, estimating precise stell ar ages for individual star s is complicated. For stellar
clust ers and associati ons containing coeval star s, it’s an excellent benchmarks to
measure the age from evolutionary models or kinemati cs . The two methods is different
in their back physi cal process . Thus , measure the discrepancy between the i sochronal
age and dynamical t r aceback age i s meaningful.





Isochronal	age
● I sochrone-f i tt ing is one of the

mo st commo n techn iques fo r
de te rmining s te l la r ages .

● Limi ta tion: They are s t rongly
d e p e n d e n t o n t h e c o m p l e x
phys ica l processes cons idered
and are par t icu la r ly uncer tain
for young, pre-main sequence
s ta rs and low-mass s ta rs .



Dynamical	age
● T h e se a ge s d e no te t h e

t raceback time requi red
for the sys t em to reach
i t s m i n i m u m v o l u m e
conf iguration.

● Limi tation:

Precise 3D velocities



Discrepancy
● When compare the ages derived from isochronal and dynamical tr aceback methods ,

t here i s a sy s t em at i c di s cr ep an cy. S pe ci f i ca l l y, d yn amic al t r ace ba c k a ges ar e
cons i stently younger.

● In articl e, r esearcheres sel ect six young st ellar associati ons and compare thei r
isochronal age with dynamical traceback age, then find the average of the discrepancy
as ∆𝑎𝑔𝑒 = 5.5 ± 1.1𝑀𝑦𝑟.

● In their framework, the dynamical tr aceback ‘clock’ starts when a st ellar cluster or
associati on begins to expand aft er expelling most of the gas , whereas the i sochronal
‘c lock’ s t arts ear lie r when most s t ars form.



Data	analysis



Data	analysis



Evolution

Zhou, Li & Chen submitted



Data	analysis

● The in it ia l time for evolut ionary models is d if ficu lt to es tabl ish and there are general ly two
sugges tion. Some authors have sugges ted that s ta rs a re born when most of the mater ia l in the
enve lope has col lapsed onto the disk and the cent ra l protos ta r becomes observable a t inf ra red
wavelengths, whereas others place the time zero a bit earl ie r, at the moment when the core
becomes opt ica lly th ick .

● A dynamica l t raceback age is the t ime s ince a group of s ta rs was most concent ra ted.

● the mean of Δ age?



Data	analysis
● Additi onally, t hey investigat e the

relationship between ∆𝑎𝑔𝑒 and
the number of members in the
association.

● Future expectation



Summary
● Dynamical age is a time scal e which imply the expansion of a st ellar cluster or

association.

● Isochronal age is based on st ellar evolutionary model , usually using the PARSEC
models , i t could represent the t ime when the s t e l lar s t ar t t o form.

● The discrepancy ∆𝑎𝑔𝑒 between the dynamical age and isochronal age indicates the time
a young star remains bound to its parent al cloud before moving away from it s
siblings .It could provide further information on the impact of local conditions and
s t e l lar feedback on the formation and di spersal of s t e llar c lusters.
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