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THE DXL INSTRUMENT

Sounding rocket mission for the

4 co-aligned X-ray proportional counters e

>1,000 cm? effective area, 7.5 deg FOV

C, B, and Be filters

High response from 40 eV to 10 keV

1-D images generated by rolling the payload

Launched from WSMR, NM on and
PFFF, AK on and from WFF, VA

First Demonstration in Space of Lobster-eye Optics
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DXL RESPONSE

DXL & ROSAT Bands
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XMM-Newton has a grasp about 150 times smaller at % keV requiring 40,000 s

At lower energy the situation is much worse, in the /2 keV-band their effective area
drops well below 100 cm?, making any science there essentially impossible
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Path of
interstellar neutral
helium atoms

Earth’s orbit

Path of
interstellar neutral
helium atoms
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DXL STRATEGY (FLIGHTS #1 & 2)

r Cone of
gravitationally
P « focused helium
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Slow scan region




DXL RESULTS (FLIGHTS #1 & 2)

D12 Band (ROSAT R12, ¥4 keV)
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Galeazzi et al. 2014, Nature 512, 171




THE LOCAL HOT BUBBLE

R1 Band_HHeR_1_GeoC_0O
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Liuetal, 2017, ApJ; 834,33 Uprety et al. 2016, Ap]829,83




THE LOCAL HOT BUBBLE

Horizontal Plane Vertical Plane (1=0,180)
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Data From Lallement et al. 2014

3D model of LHB
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FLIGHTS # 3 & 4 SCIENCE GOAL

) Exospheric
— \ /Emission
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Sun
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FLIGHTS # 3 & 4 STRATEGY

Perpendicular View

WFF ~ 37° N
.. Payload View
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DXL FLIGHT #4 RESULTS

Chart Title

Slow scan Slow scan Slow scan Slow scan Medium |Earth
-5 deg off Center +5 deg off Center Scan Scan

30 to -10 -10to30 | 30to-10 10t030 | 30 to 180 ‘
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DXL FLIGHT #4 RESULTS

~=PSL2 B1 Norm ~—PSL2B2Norm ~=PSL2 B3 Norm

- PSL2 scan1 - PSL2 scan2 = PSL2scan3 =— PSL

Normalized Count Rate

Count Rate

Count rate vs. Altitude for scan
#2 for three energy bands
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OF MIAMI



Perpemllculor V|ew

‘wm‘w“\“c“qmm“m“H
m‘mmum
\\u HH ‘HHHHH“

M

~~
3
]
o
SN—"
(D)
o
=
-«
o=
-«
—
<

o 0»&:*‘»“3""'
i *".‘:’"3’*‘1” |
HM« M
6’ i m‘ W‘

{

W\ y
\,\\\ Q\”
{) M‘

|
L W |

(I

\‘\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\ \\\\\\\‘\\\\\\\\\‘\\\\\\\\\ ‘ ‘
-30 —-20 -10 0 10 20 30 . ¢.0—- 0.1- ¢.I- 0.8—- ¢&.8-
Azimuth (deg) () X—d20

UNIVERSITY
OF MIAMI




THE LOBSTER-EYE X-RAY TELESCOPE (LXT)

Broad energy range 0.1-10 keV

Large FoV (7.5°%7.5° per telescope)

Good energy resolution (~100 eV FWHM)
Moderate Angular Resolution (~ 8 arcmin FWHM)
Moderate effective area (tens of cm?)

Compact design with low MOI for rapid
repointing (50 cm focal length)
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THE CYGNUS LOOP WITH LXT

Cygnus Loop
(NASA Mission 36.402)

ACX Model 0.1 keV/u
—— ACX Model 5 keV/u
-+ NE4 0.5 keV/u
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Thanks to LXT very large field of view it is possible to observe the

whole loop with a single pointing, thus removing cross-calibration issues

8%3 {\‘/ITERSIITY and minimizing the effect of time varying background
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