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Two major modes
Shootmg through (ST
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Two major modes

Shootmg through (ST) 1+/N+

= = e

In operation mode

v 4 RIB’s delivered in ST mode
v 1 RIB delivered in 1+/N+ mode
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PIRAL1 facility

Two major modes §e A o

Shooting through (ST) 1 +/N+
. W

g,
5

+ /¥ CORONAVIRUS
.~ OUTBREAK
v 1 RIB delivered inf LA (COvID-19)
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@
atoire commun CEA/DRF ﬁ' U / NNNNNNNNNN
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The challenges
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: = -1
Two main goals =N Sl

For operation
- Fast tuning (~ 72 day)
One set of beam parameters
Blind tuning with RIB
High transmission (ST mode)
For R&D
o What are the beam key points?

What are the beam characteristics?
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The 1+ beam line
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SPIRAL1 beam line : ST mode =/l sy
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laboratoire commun CEA/DRF g‘ C

8 SPIRAL1 beam line :
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i Shootlnq Through: “N*@19.751kV ﬁi&XNjﬂ

oratoire commun CEA/DRF
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Shooting Through: “N3*@19.751kV == il

laboratoire commun CEA/DRF

Input emittance = free parameter
Constraints =>
v" Measured transmission of 54%
v" Measured beam profiles PR11 and PR13

Ele #0 [0 m] NGOOD : 5000 / 5000
X(mm) - X{(mrad) Y(mm) - Y{(mrad)
-1

Emittance X - X’
106 t.mm.mrad

o =-3.31

B =2.84 mm/r.mrad
vy =4.21 mrad/mr.mm
Emittance Y - Y’
106 t.mm.mrad

o =-3.31

B =2.84 mm/r.mrad
4‘0 vy =4.21 mrad/m.mm

40

20 =,

-204
s

-404

Losses (%)

54%
PE of CB
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- LA Shooting Through: “N3*@19.751kV

Input emittance = free parameter
Constraints =>
v Measured transmission of 54%

as well as the over-all transmission

BUT...

Booster magnetic field = coefficient applied 0.6

W
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- B Shooting Through: “N3*@19.751kV

Input emittance = free parameter

Constraints =>

v" Measured transmission of 54%

v" Measured beam profiles PR11 and PR13

A new constraint is requested =>

Beam emittance measurement!

N
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SPIRAL1 beam line : 1+/N+ mode- "'l —
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SPIRAL1 beam lirff#% s il —

33 LIGNE IC - Section 1
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SPIRAL1 beam li

sh LIGNE IC - Section 1
.-L Trés Basse Energie

Repérage |
des vannes |

Q12 as well as Q13 almost

i Q11 + DCITVE
+
012 +DC11 HO |

_;l_

1=1/100
2=1/10
13=1/11000

New beam optics requested !!
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\—l
laboratoire commun CEA/DRF i S/IN2P3

Input: geometry, voltages, ion distribution
Output: Twiss parameters (a., 3, v, €)
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laboratoire commun CEA/DRF i

\_l

Input: geometry, voltages, ion distribution
Output: Twiss parameters (a, f3, y, g)

<10
30
20 3
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laboratoire commun CEA/DRF

[l —
32_11 EJL; \ﬁz tﬁ'—f @
p— :f“j:ﬁg?ﬂ

=" ~ [
i ol

Input: geometry, voltages, ion distribution
Output: Twiss parameters (o, B y, g)

40O : T ! 1 -
[N = 10% o A LA B 0k TR B T
B <]

Using optic par’ameters from éxperlment ]
Input: Twiss parameters

Output: Twiss parameters (a., 3, v, €)

4 l

No plasma model implemented

W
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1+/N+: 8Rb*@10kV /Bp = 0.133 Tm /1 "l —

|/

CNRS/IN2P3

Beam obtics used until now....
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laboratoire commun CEA/DRF

S 14/N+: 85Rb*@10kV / Bp = 0.133 T.m \Efg“ﬁ\%g]ﬂﬂﬁ
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1+/N+: SRb*@27.5kV / Bp = 0.221 T.m By sl —

New beam optics to overcome quadrupole restrictions
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LB 14/N+: 85Rb* @27.5kV / Bp = 0.220 Tm-— il —

commun CEA/DRF
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1+/N+: 35Rb*@27.5kV / Bp = 0.221 T.rﬁ’fﬁﬂ\:é; 1

|/
/CNRS/INZPB

laboratoire commun CEA/DRF

jii!IIIIIIIIIIIIIIIIIIIIII ji b i

N !!![iIIIIIIIII1IIIIIlIIIIlIIIIIII?ﬂ!!!!i

X=170 x=300 X=358 X=410 X=500 X=541 X=675.6 X=700
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AE measurement
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Energy dispersion measurement Eﬂ]éﬂﬁuﬁ——

Measure done using a Retarding Field Analyzer
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Energy dispersion measurement Ei&ﬁ&% W~

Measure done using a Retarding Field Analyzer
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Enerqy dispersion measurement E/&D\\%Mpt

laboratoire commun CEA/DRF CNRS/IN2P3

Measure done using a Retarding Field Analyzer

Signal measurement
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laboratoire commun CEA/DRF

Measure done with two TISS’s and lon gun =y - \“\ﬁ

lon Gun TISS Nanoganlll TISS FEBIAD
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laboratoire commun CEA/DRF

Measure done with two TISS’s and lon gun E/\Rﬁ A -

lon Gun TISS Nanoganlll TISS FEBIAD

Energy spread (eV)
Monocharged ions

— | 5keV of total energy
TISS FEBIAD | ¥
TISS Nanoganlil | !
0 05 1 15 2 25 3 35 4 45

Energy (eV)
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ement

Measure done with two TISS’s and lon gun

=> high CB efficiency (up to 15% for 3°R
v TISS FEBIAD = tiny emittance, medium AE
=> not so good CB efficiency for 38K3* (~2-3%)

v TISS Nanoganlll => large emittance, highest AE
— => bad CB efficiency for S* and F* (~1%)

More investigation is needed to evaluate the effect of
AE on the CB efficiency

_—
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Summary and
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Actualresults NilE ...

ST Mode =>

v' Emittance measurements with a pepperpot type

emittance meter
v" Optimization of beam optics between EQ’s and CB

coils

1+/N+ mode =>
v Same behavior inside the charge breeder whatever

the beam optics
v One set of beam optics: to be tested with Na and K

for several Bp’s
v" Preparation of the next run in 2021

AE versus Emittance => more data are needed to
decorrelate the both parameters

- 18
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. = AL
Mid-term R&D b ﬁxﬁﬂﬁp—

ooooooooooooooooooooooo

v Double frequency heating => control of the CSD,
stability, CSD shift for heavy elements

v Contamination reduction => collaboration LPSC -
INFN - GANIL (J. Angot talk)

v Development of a new radioactive diagnostic =>
on-line control and survey of the RIB

M,
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