Gas Clumping in the Outskirts of Galaxy Clusters as seen by STAR-X
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particle background due to its low altitude orbit and
will be able to better detect faint cluster outskirts,
where the Earth’s magnetosphere will protect STAR-
X from high energy charged particles. It also will be
more efficient than previous missions (less exposure
time, faster slewing). STAR-X is also designed with a
large field of view, large effective area, and an
optimum Point-Spread Function (PSF) to minimize
noise and gather as much information about a
cluster as possible.

Projecting Photons to Simulate Images:

* The photon list is projected along a line of sight to generate a mock
observation of a cluster at a given redshift.

e A 2Deventfileis then produced.

* Using SOXS, a mock observation is created that simulates the response and
background of STAR-X and includes galactic foreground and point sources.

* The primary goal of this research was to determine whether STAR-X would be sensitive enough to detect and
mask out gas clumps in the outskirts of galaxy clusters in order to recover entropy profiles of the truly diffuse
ICM and to identify detectable gas clump properties.

 Detectable gas clump properties for a range of clump sizes were determined (Figure 2/3).

Number densities of injected clumps to recreate observed drops in entropy were established (Figure 3/5).

 If clumps are within the range established in Figure 3, STAR-X should be able to detect them.

Spectral Analysis: Future Work

 Simulated point sources and clumps are identified and masked using

. ldentify clump parameters for a wider range of clump temperatures.

wavdetect. . logical simulati build I I
] . o Use cosmo OgICal Simu ations to bulld more compliex C usters.
e Spectra are extracted from concentric annuli centered at the X-ray emission .
GOa S . Better assess clump feasibility.
peak.
L] L]
* Toreprod b d entropy profil g h is fitted to find d surface brigh | d used
O reproauce observea entropy proties usin  The datais fitted to find temperature and surface brightness values and use eterences
L] [ ] L]
L] L] L] L]
SI m U | atEd O bse rvatl O n S a n d tO d ete rm I n e W h at to CO n St ru Ct ra d Ia I p roﬁ | es fo r te m pe rat u re a n d d e n S Ity (See ﬁ g u r‘e 4 a n d 5 ) . + Allen, S.W, Evrard, A. . & Mantz, A. B. 2011, Annual Review of Astronomy and Astrophysics, 45, 408 + Lapi, A, Fusco-Femiano, R., & Cavaliere, A. 2010, A&A, 516, A34, doi: 10.1051/0004-6361/201014218 . Vik.hlinin, A., Kravtsov, A., Forman, W., et al. 2006, ApJ, 640, 691.., doi: 10.1986/500288
. . . doi: 10.1146/annurev-astro-081710-102514 T : kjhmeg,B'AD‘é(Xgef \\(I‘VQ;OBl;"’"Jt' VtV}‘ﬂN'I'\‘etﬁa" ZO:tZE;A';J' 75|i{ ‘t‘e' doi: ,1°-|1:8?/ 303:;76317;% ;5 2/1/46 \x;TkSr g/l&i( TZ'US,'ET."zﬁsztycalﬂ'sf;rLgffsi?Etzﬂamﬁjfgszgikzzla 12.tlhlelzjs.r1113is?A_/ii,s2}1?\(35(1.2261201.2(8550/ARXIV.2202.07056
Cl u m p I n g p ro p e rtl e S yl e I d O bse rve d res u |tS . Y A t py p ﬁ I t h b d M d ( Eq 3 ) . ?igorés,.x-léollgééourn.al of Physics: Conference Series, 610 Bautz, M. W., Miller, E. D., Sanders, J. S., et al. 2009, PASJ, 61, ‘ dooi'ri?) 1Ib9§/mnlrj;'s/s&zozl' onthly Notices ot the Royal Astronomical Soclety, 37, 1599, +  Walker, S., Simionescu, A., Nagai, D., et al. 2019, Space Science Reviews, 215, doi: 10.1007/s11214-018-0572-8
, doi: 10.1093/pasj/61.5.1117 +10. . _A, Fabian, A. C. ,
. . . n e n ro ro e Ca n e n e e rlve n ) ) Bifﬁ'l\,’"oé"/:ga["' ?":'\:‘zri”te' GF" etal. 20;5591";' iz} 71222 fgihlq-i%‘%gg%(‘)g?ggi% 31/2 1/319 ) g;goaiko',’v,g;tﬁl;ﬁt'azillQ:n‘:Ja’SZiil NLY. Sasaki S, & \l\,/lv.alri(.ezr’os’izg, I\F/Iac?rlw:EIyANcc)ﬁcseasnc?fetr;eJRzyagl(AGsi?orﬁimica| Society: Letters, 427, L45, doi: 10.1111/j.1745-3933.2012.01342.x
o T pl I t d t t bI | p p p tl : Cavaliere, A, api, A., & Fusco-Femiano, R. » Ap), 742,19, doi: 10.10; - 1 . h ’h'.,’ : ’ b’I' . ¢ P; - N i' . Wa!ker, S. A., Fabian, A C., Sande.rs, J.S., George, M. R., & Tawara, Y. 2012b, Monthly Notices of the Royal Astronomical
0 place limits on deteclable clum roperties (Z)=@  (=2—)aeoot 4 Dmin /) | ) T [ Eoker D Etor S, Pontecouteny £ et ol 2017 stronomiche Nachvichten 38 295, o 101002/ssna 201713345 L ety opan, 66 dot 101093 pes/psu0B1 Simionescs, & Alle, 5, Mant, & et . 2011, Science, 6024, 1576 e 22, 3503, ol 0 0 T2 O somomy X, ed. O H.Segmund,vo
r/re n . irardini "E. Kraft, R, Bayliss, M., ¢ o B. 2021, The Astrophysi . ) doi: 10.1126/science.1200331 » W W. 2017, in UV, X-Ray, and | . ,ed. O. H. , Vol.
( S i Ze te m e ra t u re d e n S it n u m b e r) fo r STA R_X Eq ni: T3D (/r) — TO Tt _ Tcool TO Eq n2: Nyl = ng 4 e - + 202 o Eq n 3: K = z(::;r;a/r:tl)rcns,s\:j, Bulbul, E., Kraft, R., Bayliss, M., & Benson, B. 2021, The Astrophysical Journal, 910, 14, doi: 10.3847/1538 . Uflloan, o. Sini(i:;ir:ecsiu, A, Werner, N., et al. 2013, Monthly Notices of the Royal Astronomical Society, 437, 3939, ) ;gi?{:\h?vt;erlr'nagﬁlr}?;zsoc:/cﬁty;?;g?:c; a:tdall’hzootlo;|t’:\;'(\ISFI{1I;),41500394710§)4 (jjc:)li:~ 11%11%)1)73//1551?52%00
Y/ p ) yl . (1 + (L)b) 5 ( r )acool + 1 (1 +’”2/7”02) (I+77/rg7) (1 +r /’"cz) n3 « Ichikawa, K., Matsushita, K., Okabe, N., et al. 2013, ApJ, 766, 90, doi: 10.1088/0004-637X/766/2/90 dol: 10.1093/mnras/stt2209 ) . ‘ . . n T o T
T ’T‘COOZ e Vazza, F, Eckert, D., Simionescu, A., Bru'ggen, M., & Ettori, S. 2012, Monthly Notices of the Royal Astronomical Society,

429, 799-814, doi: 10.1093/mnras/sts375

christian.norseth@gmail.com




