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resonant state

gas phase or
atom, molecule Intermediate state
A* (+ electron)
A + phOtOn > (+photon)
(ion)
0-100eV Time-resolved

detection using
M CP, channeltron,
ETP etc.



At the TARGET
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VUV photons
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«—— PATE DENSITY

o Strongly LS coupled

— No forbidden transitions (only 1P excitations)

— Doubly excited states aut0| onlse
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Neutral particle counts

Multi-bunch: separation of “slow” and “fast” processes

2Nns
“—

A \//\\ I, \ ]

152@ 160
dark gap
64ns
| U | U | U | U | U | U | U
0 50 100 150 . 200 250 300 350
time ns



Separation of VUV and metastables from He* *
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Different states have
different lifetimes

2pnd series > 300 ps

Closeto [sp,2n-]
series (at least for
high n)

Lifetimes up to 60 ps
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Timescale calibration by fitting Gale’ s functions.
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— Very stable operation

drain current
(proportiona to stored ring current)
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Energy eV
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fluorescence counts
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Timescale calibration by fitting Gale’ s functions.
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— Very stable operation

drain current
(proportiona to stored ring current)
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e Two lifetime components
— Measurable (>50 ps) 2n- lifetime only at high n - maybe

] s — ]
300 ] ® /i/+ ]
280 - = -

L |
o _

0
o i / i
o Y v
.% 240 - —e— Liuetal.[2] N
= oo (= —e— Lambourneet al. [4] )
= — 7 . T
] // / / v —a— Thiswork ]
200 // A Zitnik et al. [3] length .
1 / v Zitnik et al. [3] velocity 1
180 -
160 _
140 T v T v T v T v T v T v T

principa quantum number n



KEK-PF James Harries, Y oshiro Azuma

James Sullivan (now at Australian
National University)

University  Peter Hammond (formerly
Western Manchester UK)

Australia Ben Birdsey

ALS John Bozek, NoraBerrah, Bruce Rude



