~ X-ray Observations

* Bulbul et al. (submitted ApJ)
« 73 clusters with XMM-Newton, MOS + PN CCDs
» stacking z = 0.01 to 0.35 clusters
* blends features in the instrument response function
* increases total exposure
* 4 - 50 in full MOS data set
- found in several subsets of observations
* =»>Trials factor unnecessary
* Indications at 2.20 Perseus with Chandra
* Not seen in Virgo, but consistent upper limit
 Boyarsky et al. (in press, PRL)
- Andromeda indication at 30 - XMM-Newton
* Perseus indication at 2.30 - XMM-Newton

« Combined detection at 4.4¢
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Future Technology /
Experiment

Testing the X-ray line from Dark Matter



Future: International X-ray |
Observatory Class Mission? fj

Diffuse X—ray Background
Cluster X—ray

Unresolved CXB
Milky Way

Tremaine—Gunn Bound

107 1071% 107 107! 1071 102 10°®

Abazajian 2009  sin® 26




EEE—

Conﬁrmatlon Astro—H launches 2015 |

Astro-H SXS

Perseus, 1 Msec

kT = 6.5 keV, 0.6 solar _
z=0.0178

v(baryons) =300 km/s |
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" Proposal for a “Smoking Gun” Signal with _
ChandrciL s

| | 5.5 Ms]

TP )
- ol bl L

|‘U__ .|1. i 1| mmh. .;U.’r. .

LI A VL A o A

Energy (keV)

Abazajian et al. 2014 Chandra X-ray
Visionary Program Proposal



f, Proposal for a “Smokiné
{ I Chandra

® Andromeda (M31) has a

it | 5.5 Ms massive, nearby dark
24100 | {-h.j l} by, matter halo with no
T 1 ‘|E|:‘]l known X-ray sources off-
. center

© 5x10¢ = ‘ - ® 5.5 Ms observation at 30’

10* " off-center

TR {|. nthJ l| hjrw‘hjr ! i e provides a 4.20 detection
TT T L H .

of the observed line
¢ 10 Ms would be 5.80
discovery

Energy (keV)

Abazajian et al. 2014 Chandra X-ray
Visionary Program Proposal



f, Proposal for a “Smokmg GuS1gnal with
{ . Chandra

10° | 1 ® Andromeda (M31) has a
o [Hu - 10 Ms] massive, nearby dark

| ‘|‘|i'|'|'|'u+_|_* Hll} matter halo with no
2x10° | t M{ known X-ray sources off-

center

10*

2i0r | ’ | « ’| i ® 5.5 Ms observation at 30’

T
104 ]l ][ Hll{ { off-center
oﬁw;.“ _fjﬂl!#}ﬁ%ﬁi-i- { ® provides a 4.20 detection

of the observed line
¢ 10 Ms would be 5.80
discovery

Energy (keV)

Abazajian et al. 2014 Chandra X-ray
Visionary Program Proposal



M31 forecast limit

Abazajian et al. 2014 Chandra X-ray
Visionary Program Proposal



R —— = _ — - — — _ — ——— e — ——— —

Confirmation Wish List: Line Flux Profile

— - - — L — — e —— E— I~

M31 surface brightness profile Perseus cluster surface brigtness profile

on-center DM line,

off-center upper limit v NFW DM line,
NFW, ¢ = 11.7 f-model, f = 0.71, r
NFW, ¢ = 19

Flux x 10° [cts/cmzlsec]
Flux x 10° [cts/cmz/sec]

0.4 . . . . 1.2

Radius [deq] Radius [degq]




e onrmaton Wish
in nuclear f-decay capture

Laboratory Limits: v =v,

Pion Decay in Flight F

Beta Decay
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