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Purpose and advantage
°

Purpose and advantage

m d could be adopted as a probe of dark matter
m Advantage:

m d flux inside cosmic ray is supposed to be low
m if there is anomaly in d flux, it would not be mixed up with the
background

No cosmic ray d have being detected yet

But what could we conclude if it were found?
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The production of background d inside Galaxy
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The production of background d inside Galaxy
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The coalescence model
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Estimation of d flux
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The coalescence model

\ I particle 1 and 2 would coalesce
\ if their momentum are close

4 - A naive method:
' m assume a certain value pg
/ e ® |p; — P32l <py = coalescence

\' ® |p; — P2l > po = no coalescence

[arxivinucl-th/0209078] value of py would be defined by experiment
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An approach to coalescence model for p+p — d
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Estimation of d flux
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An approach to coalescence model for p+p — d

With current experiments, the momentum distribution of p from
p + p could be estimated in a parameterized way:

d*N 1 ! ,
e — f(l - XR)DI e_DZJ\H I:Dg(ﬁ)D4e_D3}"/‘ + D6€_D7Pf :I
P pp—px [arxiv:astro-ph/0305274]
The distribution of 71 is unclear, but one could assume an approximation
d*N d>N _
-— ~HC-—— C~1.1—1.5is a constant

~
3 3
dp® ppix dp® pppx

Then the distribution of d is, y is Lorentz factor

o sl )
dp3 pp—)&X 3 0 dP3 pp—iX dp3 pp—pX
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Estimation of d flux
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Forp+p—d

No p+p collision data could be found, thus we need some assump-
tion to reach pp — pX and pp — X distribution

assuming [astro-ph/0503544]:
d’N o EN

dp3 pp—nX dp pp—pX
d°N d3N
_ CAb(p"')X/(l _X/)ap% (p% + M2)74.5
[Kalinovski et al. 1989]

>N Y d>N
= == N3Pl Y g Y
dp p[)—)&X d pp—pX dp pp—pX

dp3 pp—pX dp pp—pX
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Estimation of d flux
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antideuteron flux
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Improvements
(1)

The two approximations about p + p collision are not quite suitable

We adopt the generator EPOS LHC to simulate all the momentum

distribution
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S f > 0
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Both the two approximation are not suitable
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Result (p, i simulated from EPOS LHC)

antideuteron flux
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However, this is still not a suitable estimation
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Improvements
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A more realistic Monte Carlo simulation

m The method shown before make the estimation with the
distribution counted from many collisions.

m However, the coalescence should only arise for the particles
from the same collision.

m The method shown before have overestimated the d flux as
they counted the coalescence between different collisions,
especially around the threshold.

Thus we have adopted a more realistic simulation

With generator EPOS LHC, we produce the p and 1, and judge if
they would coalescence to d event by event
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Improvements
°

Carlo simulation

antideuteron flux
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Constraint on DM
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d from DM
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Constraint on DM

Such propagation parameters
would lead to p/p ratio that

We adopt suitable propagation match with the observed data.
parameters to obtain the right we then find the 95% C.L. up-
proton flux bound for the DM annihilating
cross section
proton flux Blp
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:2 |
élﬂ“; i e S w0k
v E 100GeV
F RN 1000GeV
10° P e
E 107 50GeV. .’ | SOQGGV
: :/ ' secoﬁdary
—— AMS-02 B - pwm
e [ - | — total
Bl i i 10° b el L —AMS-02
! 10 1 kin (GeWhucieon) 107 1 10 19 (cevinucieolf”

Lin Sujie (IHEP) Y



d from DM
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antideuteron flux
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Summary

m The d flux in cosmic ray is supposed to be quite low. We want to
ensure if the d from secondary CR or from DM is detectable for the
current experiments.

m Instead of the parameterized function, we adopt the EPOS LHC
generator to estimate the distribution of the p and 7.

antideuteron flux

<

m To avoid the overestimating around
the threshold, we then choose a
more realistic method to approach
the coalescence model.
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m With the new estimation on
background d, the we showed if d
from dark matter could be detected
by the current experiments. T :
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Summary

m The d flux in cosmic ray is supposed to be quite low. We want to

ensure if the d from secondary CR or from DM is detectable for the
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Thanks for your attentions!
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Exclude line

Limitation from AMS p/p data

<o v>(cm’ls)

10—26

107 L] Ll
10 10? 193
m,(GeY)

Lin Sujie (IHEP) 17 / 18
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