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Slide “stolen” from talk by Arka Banerjee, WDMAP, IOP2024
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DM: condensate
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transport of heat from the Halo tail ——

: 7 Heat Flow due to
where DM is not gravitationally . A

frozen and thermalise the central . Core

region.

- » This thermalisation opposes the
cusp formation and leads to a core
like galactic centre with a non-zero
core radius estimated by r.




Assume the density profile of a galaxy:p(r)

M.ir=10"“My. rs=20 kpc

o

The number densityifollows: n(r) — ,0(}" )/ . | . . f-Mv,=1012M0,rs=20 koc, Vigam=159 ks -

N

The thermally averaged cross section of dark
matter self interaction can be considered to be
constant in the core region and given'by: <0'V> el

(%))

— CDM
— SIDM, gim=1 cm?/g

Log,, Density (M /kpc®)

[ — CDM
| — SIDM, ofm=1cm?/g

Then we can est1mate the core radlus to be the Yo oz 05 1 ¢ s %61 oz 05

rl/rs r/re

location of critical density that would drive at L — SELLEN—
least one self interaction in the galact1c 11fet1me ' = o o

(l’)

<O-V>self age ~ |

~ Kaplinghatetal, PRL 116 (2016) 041302 &
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i‘;:ff‘f.?""r"1stort10r1 of Ve10c1ty drstr1but10n due to self—
mt;,-ractlon ‘ . .

+ The ve10c1ty dlstrlbutlon of dark
“matter in a galaxy may | be
modified by self—mteractron of

Dark Matter

» Th1s may provrde an handle to
gain information about the self— -
mteractlon of Dark Matter -
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 Sarkar, TSR, in preparation

Solar Measurement

— power law
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- Limits on warm dark matter: m,, > 7KeV!?

- Fuzzy DM: Limits from core size, complimentary constraints

etcC.

- N-Body: need to implement interaction case by case basis,

generalisation, computational limi
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ibjons /.

| Heating




)

LA e Tt

B
& M4SN

P
N

Mao et.al. distribution E Mao et.al. distribution

LA |

Exo-Planets Neutron Stars

LR L
I'I..I.l...........'....l. ——————————————————————————— —— -
...l........0......l...l......O........l..........l...

.

ORI 0°f 100 107 10P

v [GeV

Velocity Distribution Function near
Celestial Bodies

Probability of N scattering

u @ (u+

1 - - anmnte
—

esc

- - —————

-
‘.
. e e,
-t ®. . .
L

DM Flux

Capture Probability after N collisions




—— polynomial

F563-1

Observed LSB

3

0
*/9

= S'arkéfl TSR, in prep aration




