OAK
RIDGE

National Laboratory

Charge exchange measurements with neutral Hydrogen using the

X-ray Quantum Calorimeter (XQC)

WISCONSIN

UNIVERSITY OF WISCONSIN-MADISON

C. V. Ambarish!, N. Christensen?, F. Jaeckel!, D. McCammon?, A. Roy?, D. Wulf!, D. Seely?, V.
Andrianarijaona3, C. C. Havener*

LUniversity of Wisconsin-Madison ’Albion College 3Pacific Union College
*Oak Ridge National Laboratory

1. Introduction — Why study Charge Exchange? 2. Previous Measurements
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e CX is ubiquitous in astronomy. Wherever we have hot gas (with highly charged ions) interfacing

with cold gas (with neutral atoms), we can have CX. Examples of such X-ray emission include * Good news is charge exchange spectra with different
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3. Current Setup

Modifications

----------------------------------------------------------------------------------------------

High-voltage
. Platform

1. To improve the background, a beam tube at 2K has been added. At
these temperatures, all atoms have sticking co-efficient of 1, so a 6”
3mm beam tube decreases background by 10%.

 CX line-ratios are most essential for H atom (most abundant

i Anlyer astrophysical element).
5 Magnet

e H beam is a very low-density target, such a measurement was

not possible with the gas cell since we were limited by

background (collisions of ions with atoms in UHV).

2. The detectors are now 3cm from the beamline compared to 23 cm
before which improves the solid angle by a factor of 59.

3. Three IR blocking filters have been removed improving transmission by
a factor of 1.75 which is significant especially at the low energies.
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4. To keep the beam-tube cold and improve the liquid helium hold times,
a 2 stage vibrations isolated GM cryocooler has been added.
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electron to give
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XQC payload
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Electronics section for XQC

50K shield on XQC aft end

ORNL Beam line

50K plates on cryocooler

e 1-50 pA of ion current 2K copper braids

e 200 nA of neutral H beam from 20 pA of H beam.
* Relative velocities spanning entire range of
astrophysical interest — 20 km/s to 2000 km/s
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5. Conclusions/Outlook

4. Results and Spectra

| | | | * The experiment to measure charge exchange
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