Journal of Physics: Conference
Series

PAPER « OPEN ACCESS You may also like

- Between atomic and nuclear physics:

Progress of laser cooling of 1263+ jons at the ol L L

Dinko Atanasov, Klaus Blaum, Fritz Bosch

CSRe etal.

- First isochronous mass measurements
with two time-of-flight detectors at CSRe
To cite this article: H B Wang et al 2015 J. Phys.: Conf. Ser. 635 022080 Y M Xing, MWang, Y H Zhang et al.

- Preparations for laser cooling of relativistic
heavy-ion beams at the CSRe
Weigiang Wen, Xinwen Ma, Dacheng
Zhang et al.

View the article online for updates and enhancements.

c = DISCOVER
i - how sustainability
The vi : intersects with

Electrochemical
Society

Advancing solid state &
electrochemical science & technology

This content was downloaded from IP address 3.135.195.249 on 12/05/2024 at 13:58


https://doi.org/10.1088/1742-6596/635/2/022080
https://iopscience.iop.org/article/10.1088/0953-4075/48/14/144024
https://iopscience.iop.org/article/10.1088/0953-4075/48/14/144024
https://iopscience.iop.org/article/10.1088/0031-8949/2015/T166/014010
https://iopscience.iop.org/article/10.1088/0031-8949/2015/T166/014010
https://iopscience.iop.org/article/10.1088/0031-8949/2013/T156/014090
https://iopscience.iop.org/article/10.1088/0031-8949/2013/T156/014090
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsvJ_l-YXrlqt5YXma0IN4oHzSVEstyzvkUCZSfuFxanhdrgLp9bHLlB3w7NEEqoP4KP_AR_nDyOPdZQMZPO844HODQGb48mXDktAvsEYWa8Vr9d16wVJFFwJCV0NbQWM2tgCeC13gSwqbXzfxLb11gXaLTAGDD-OdUx6fBSG0H77mz2sTDUjHFc0mI76vY-49jWObSmf6Rz4ev5OWrC-sfJ3EZNoIZdQUCiqPr8ywVwpXYPacKKj7TZOHb6PGBmS_2Kw2uVyz2t0M0Y22DhM5ANpxybf_l3KrrA2-koBatNwPY-NVtoQEx3Subo3NDWA0K0GhLdaMB7H2Q4LS7lps_EwTuhzA&sig=Cg0ArKJSzFzfN6v2S30h&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

XXIX International Conference on Photonic, Electronic, and Atomic Collisions (ICPEAC2015)

IOP Publishing

Journal of Physics: Conference Series 635 (2015) 022080

doi:10.1088/1742-6596/635/2/022080

Progress of laser cooling of '2C3* ions at the CSRe

H. B. Wang * 7!, X, Ma* 2, W. Q. Wen*, Z. K. Huang* , D. C. Zhang*, B. Hai* , X. L. Zhu*, D. M.
Zhao*, J. Li*, X. M. Ma*, T. L. Yan*, R. S. Mao*, T. C. Zhao*, J. X. Wu*, J. C. Yang*, Y. J. Yuan*, J.
W. Xia*, M. Loeser®, M. Siebold¥, U. Schramm¥, O. Boine-Frankenheim®, L. Eidam%, D. Winters®, G.

Birkl?, B. Rein?, Th. Walther”, and M. Bussmann®

* Institute of Modern Physics, Chinese Academy of Sciences, 730000 Lanzhou, China
"University of Chinese Academy of Sciences, 100049 Beijing, China
$GSI Helmholtzzentrum fiir Schwerionenforschung GmbH, 64291 Darmstadt, Germany
#Institut fiir Angewandte Physik, Technische Universitit Darmstadt, 64289 Darmstadt, Germany
& Helmholtz-Zentrum Dresden-Rossendorf, 01328 Dresden, Germany

Synopsis We have performed a test run for laser cooling experiments with '>C3* ion beams at an energy of 122 MeV/u at the
CSRe with a pulsed laser. During this beamtime a lot of progress have been made. This was the first time we could success-
fully separate the '>C3" ions and '%0*" ions in the Schottky spectrum with the help of electron cooling. And our newly in-
stalled CPM detector worked well during the experiment. We tried to see effects from the interaction of the pulsed laser light
with the stored '2C3* ion beams, but no cooling effects could yet be observed.

Laser cooling is the most promising method
to achieve high phase-space densities or even
crystalline beams for relativistic heavy ion at
storage rings [1]. In order to achieve laser cool-
ing at the CSRe in IMP, we performed a test run
for a laser cooling experiment with 2C3* ion
beams at an energy of 122 MeV/u at the CSRe
with a pulsed laser in September 2014.

During this beamtime we have made a lot of
progress and managed to get a large part of the
experiment under control. Firstly, we could suc-
cessfully separate '>C3* ions and '*O*" ions in
the Schottky spectrum with the help of electron
cooling for the first time (Figure 1). Secondly,
the new CPM (Channeltron photomultiplier)
detector which was used to detect the fluores-
cence from the (laser excited) 2pi» and the 2ps»
states was tested systematically. With the laser
off, the CPM detector was also used to deter-
mine the lifetime by recording fluorescence due
to charge-changing collisions between “C3*
ions and the residual gas. The lifetime was
about 20 seconds, which is much longer than it
was during the last beam time. Thirdly, we tried
to see effects from laser cooling with the pulsed
laser, and the beam and laser widths were
measured using the scrapers and a wire scanner
to make sure they were overlapped. Moreover,
the dynamics of the electron-cooled and RF-
bunched ion beams were investigated systemat-
ically by longitudinal modulation of sinusoidal,
square and barrier bucket waveforms.
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Figure 1. Schottky spectrum of '2C3* and '°0*".

We tried to see effects from the interaction
of the pulsed laser with the stored '*C** ion
beams. But unfortunately, we did not find any
evidence for effects from the interaction in the
Schottky spectrum or the count rate of the CPM
detector. We attribute this to the background
and the low repetition rate of the laser. There-
fore, we will repeat the experiment in 2015 us-
ing a laser system with a higher repetition rate.
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