Offline-2,
Tapestation,
New Frontends,
...and everything



ISOLDE Off-line 2 isotope separator

PSUracks |
N ‘ Faraday

cage RFQcb construction on-going:

ol » Mechanical assembly completed
using improved design

) N « LabVIEW controls under installation
ront End .
") " « Insulation transformer and
T e associated interlock installation
LN opan | Linstruments under construction

F1,B y . . .

instruments P2, Boam [ « Cabling and network installation

N instruments .
S — on-going

* RF supply system in construction
Off-line 2 construction completed:

 Vacuum system completed _
y P New beam section

constructed for integration
of new ToF detector in the
beam line

» Gas handling system for targets
installed

« Beam instrumentation tested and

fully operative o
« Commissioning of

» Interlocks for laser facility installed remaining vacuum controls

* Magnet controls commissioned

» Possibility of further testing
and tested

with the detector
« Software for controls operative




S Power Converter, RF
———— generator and
controls

Front End and target
ion source assembly

Commissioned
2019

P - and pumping systems
\ -
' P RILLIS and laser SET-UP
\\\ /”/
\\\ . ,///

Under
construction &%

Méﬂtchﬂing assembly
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Open Shutter

Open Clamps

Close Shutter

Close Clamps

Status FE7
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Proposed mvestlgatlons of high ‘impact to ISOLDE

| ~Temporal ( ~ RFQch
emittan ce ~_injection -

/ & RFch RF ramplng
~~ RFQcb / ’

Beam X ~_extraction -

" UHVbeam

. collimation /

Front End
Electrode

Already preliminary
result have shown

significant
implications

Purlflcatlon

/

_~Longtrap
~_ _beams

 Recycle

New beam
diagnostics

Improved }
\alignment

behaviou
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Front end electrode and alignment | =
* Measurements with the OL2 FE have )
. . £15 b
shown emittance values of 13.5+/-1.1 Pi S W meEmit=135+ 11 Pimmamrad
mm mrad. 5. O 7
* Back tracked to the FE electrode | A
misalignment after MEDISIS performed |
tests. N ) I s S B

K value [1/m?]

* With access to the front end it was easy

to see the misalighment issue and | p :
investigate BEAM OPTICAL PROPERTIES -— [\\0.74
|

* Beam losses e
* Emittance :
 Beam envelope location and size \




CST and integrated C++ code -

‘ ——— _H
Transport beam
through field map
generated

Generate a 3d electrostatic
field map and export from
CST

ion beam post transport X vs a

Extract data from
emittance

E
g0.02

2
& 0.01
©

0

Extract geometry from
CATIA and simplify

-0.01

Perturb the electrode to a o
desired new position 003

-0.04

_0$

IIII|IIII|IIII|IIII|III||IIII|IIII|II

1

1111 | 1111 | 1111 | 1111 | 1111 | 1111 I 1111 | 1111 | 1111 | 1111
25 -0.02 -0.015 -0.01 -0.005 0 0.005 0.01 0.015 0.02 0.025
X-position [m]

o




Preliminary results

50 /ﬁ
| o
IL LR N et / \ -4 1.0
.
40 .\ I #—= 19% beam loss o O
=3 m | /
o "\; i o 108
S , RN
= 30 nominal ____, | Bg /\ / th:)
miss-align ) H=0=0 ke
0 IA~ ;
g o= :\‘ o) ) 106 %
LT n ©
g 20 yAR=SEm—- = S
e o " | [~ >2x Emittance "\
w ] / o7 : m
10 d¢ = K.\ 194 Afull study needs to probe:
u . : :
= m . Granularity of-the mgsh at ion sogrce
(100%) - * Thermal warping of line and altering the
0 . | ; , . : , 0.2 momentum of initial beam
0 1 2 3 4 5 * Gap distance between source and

Electrode miss-align [mm] electrode.



Boxes of lose

component's in 2016 Redesign mounting
» W | , systems and

Construction of core

alignment systems. and mount with new

Design the gas
injection systems and
optimize for desired

goals Installation of vacuum

systems, supports,
insulators, and beam
line

Rebuild with new

Serious thinking

W )

- ordering missing
components

Begin
commissioning
2019




RFQ controls, vacuum & RF

RFQ controls floating Platform offset potential
control and interlocks

E = L
- i
)Eﬁq- L e

B L N

* 40 independently controlled
PSU

* RF generator with 2 stage
amplification for 1kV pk2pk
amplitude for 0.01-20 mhz

* Floating platform

e Offset control +/- 600 V ion
source

I
R
1
1
“‘v
i L
i -
L J
N 4
)

* Helium buffer gas controls

* RFQ pressure monitoring
systems




ISOLDE Off-line 2 isotope separator

Vacuum simulations of the gas injection into the
RFQ for beam cooling studies using Molflow+

» Test particle Monte Carlo simulations

« Simulations for different pressures and different
injection points

* Refinement of the geometry to take into account
micro gaps between the pieces

Pressure at injection for different pressures injected at Ax11
1.E+00

1.E-01

1.E-02

Construction of a test stand to
benchmark the pressure in the
RF stack and the vacuum

1.E-04

Pressure [mbar]

chamber
—  Control of gas input through
—p =1 mbar digital pressure controller
p =10 mbar
» Use of gauges in different

95 96 97 98 99 100 101 102 103 104 105

Positon [cm] locations to monitor the pressure




Injection Extraction

Simulated RFQcb behavior

 The ions oscillate due to the RF with ‘ wrocs ‘
haoti ttering f heli e e e
chaotic scattering from e. ium ‘HUMAHHUUUHUUQUD%ET
e Space charge and RF heating occur
in the bunching region of minimal

Ion Bunch

potential ®
Cooling along the beam path . .
- Looking along the bunch region
: | 0.02—
—  0012— f - Cooling RFQ|exit
£ & 0.015— _ 1
= 001 E Bunching \
Q u ’ “'E Release . )
& g.008 0.005— S . . T
f - E . . ° e
S 0.006— )' ’ _&E PRV 2 835 KT - ﬁ
e B ' ’{ ~0.005— SIIEAPCARR AL . ’ . .
S o004 fI) | ] - .
Jusyy T s
0.002— 7 | ( \ M Nyl’f G Lo radien unching
-V h H Wﬁl WW MMMW “E f|eld region
0 L‘I) l : [0|,1 _0'0%6 062 0.‘64I | ‘0.|66‘ I ‘0.(l§8J | I0.‘7I | ‘0.|72‘ I ‘0.‘74‘ | I0.‘76I | 0.78‘ -

Z [m]



TOF study simulated results

T~
// ' Beam Quality Value
_ e 3§ 27.10
/// | 24.39
* Simulated K39 ions in 21.68
trapped for 1ms of RFQcb O 18.97
A
then released. 16.26
* Beam Quality: 2 1998
' % 10.84
Q
Transport efficiency 5 8.130
\ y % o 5.420
Niff A‘\ % 2.710
Q= T . Weighting " 0.000
VM factor e
FWHM of the beam
bunch extracted



TOF study ISCOOL results

e Simulated point of best 10
operation,

* p=0.1 mbar
* Extraction pot 20V
* Experimentally
determined values

* Pressure ~0. 05 mbar*
* Extraction pot 22V

GoodnessPVE-K

o]

~J

o (=2}
Oege—— ———
01-29¢ — vl —
= O)2¢ ¢ — _

Pressure [mb]

E-N

* The best conditions match

closely to the simulated 3
values. , L
BRI
e Offline 2 Will confirm this s °%3
and space charge issues 1

10 15 20 25 30

35 40 45 50 55 60
Ext. Plt volt [V]
*inferred from MOLFLOW+ simulations



Scenario

Users ask for a Sn108 beam of 103
bunched ions with low energy spread
for an experiment in 2 months.

3

Offline 2 develops the tune required for
this in advance using the RFQcb for
similar stable beam

4

Upload tune settings to ISCOOL from
Offline 2

ISOLDE setup becomes:

* More efficient

* Produce more isotopes

* Tune is optimized for the experiment

Beam TIME/counts (FWHM/Nion)

b 10'10

Measured data at ISCOOL

@® Standard Op
® Optimised Op

®
357 .
Standard operating
conditions
3 -
e
25 <
Less is better
L Y
15
® o |
1 -
@
o ¢ o
05 - . .
Optimized operating
conditions ®
. . ® . ®
K 39 Ar 40 Kr 84 Rb 85 Cs 132 Xe 133

Isotope



New Time of Flight Detector

Simulations during Construction
2017/18 Completed 2018

Project proposed in
2017

Charged
Grids

Ceramic
Insulators

Grounded
frame




* Single ion

| detection
W \;W e Timing

resolution per
pulse = 0.7 ns

* Pile up rejection
software



Results

lon beam current from
sum of detector signals
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Power Converter, R
generator and

‘ “RFQcb
_injection

Separator magnet and

. ; “Temporal
beam instrumentation

emittance. ;
R
o " RFQcb SN

- Beam extraction
—__optics,_ B
"l Offline2 . ) /He“”
UHV beam

collimation

Front End
Electrode T |
Cloa D
w i " ,
Already preliminary [gnimg‘n
result have shown ;

significant e

_~Longtrap
__beams

(" Laser
_ Dev.

7 VADIS

implications

Proposed investications of hioh impact to ISOLDE

— Molecular | Purification ,
| ~Dbreak-up ; -

. char —
— — 77:: sl \

Dev

~ RFramping

o [ ‘cooler’
al o [ beams

~ He ‘
—_Recycle

New beam
diagnostics
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2019 2020
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

Construction FE10

Construction FE11

Commission FE10
Commission FE11

Removal HRS-FEE Prepare HRS area

Removal GPS-FE7

Install HRS-FE10

Install GPS-FE-11



