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Element T2 q Energy Range Intensity
[MeV] [pps]*

SHelium 0.8s 1+ 53-18 1107
2+ 30-73 3105
"Beryllium 53 days 1+ 53-129 2107
2 25-62 4106
10Carbon 19.3s 1+ 56-11 2105
2+ 24-44 1104
Carbon 20 min 1+ 6.2-10 1-107
13Nitrogen 10 min 1+ 73-85 4-108
2+ 1-34 3108
3+ 45-70 1108
. . og o . 180xygen 2min 2+ 10-29 6-107
LLN RIB typical intensities after post-acceleration and TS I S TV T
. . . . 1] 12Neon 17s 2+ 1-24 1407
isobaric separation on experimenter's target. % | umames | s
1sNeon 17s 2+ 1-23 2100

. 2 75-95 510°(CYC44)
Noble gases or extraction as molecules ol el
3Argon 18s 3+ 20-28 2108
5+ 50-79 1108

%
NuFact'1l XITII Workshop on Neutrino Factories, Superbeams and Beta-beams. CERN, August the 1st, 2011




] A0
g AR | =
Sungps Main idea - "Beam cooling with ionisation losses” - C. Rubbia, A
Ferrari, Y. Kadi and V. Vlachoudis in NIM A 568 (2006) 475-487
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Collection device task: IARAAARAS At Aiate st I .
Incoming energy of D or He?, MeV From Rubblﬂ.

v To build the prototype of the collection device and test it on- Ime
v' To measure the extraction efficiency for Li-8.
v' To study extraction technique of B-8. 'f&\
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Collection device - what is it [ §
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Scheme: beam->target->catcher->diffusion + effusion->8Li detection

5 um Ta entrance foils

Ta oven: ohmic heating up to 1400°C

Catcher: Ta foils (20x2um)

D target (200 mbar)
Ta thermal screen (5 pm

Au foil (1 um)

L1 beam
- \
back scattered 7Li /
:
PIPS e -
(silicon detector) % \LsLl Diffusion tube (Ta)
“cold finger”
water cooled Ta foil (5um) B

AE-E telescope
Scintillator detectors
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What we should do to realize it ;

£

R&D stages:

« produce 8Li in deuterium farget

|

wf

» stop and catch 8Li in stopper
« extract 8Li from the catcher

» detect and count p - decay of 8Li

Main goal now is: _ TR

We should start from 8Li to make all fests and probe the whole system A

)
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"B Kinematics M1+ M2 —> M3 + 4 T (| ) ]
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1. The key points for 8Li production (our fests)

* 7Libeam energy 29 MeV (energy losses in the target)

+  infensity starting point - 1 pnA >

F:’r’ «  deuterium or CD, targets T TR R R ELT w
«  kinematics => narrow output angular cone for the 8Li ... ... ...
m2= 2014 ma= 1.008 Z:zi: g:ggg
T1= 25.000 exc4= 0.000
material thickness Eilgss. MeV Eremaim. MeV
Au (gold) 1.85 mg/cm? (0.96 um) 0.54 2846
Cu (copper) 292 mg/ecm? (10 pm) 44 241
D (deuterium) 0.25 mg/em? (15000 pm) 0.29 238
Ta (tantalum) 16.6 mg/cm? (10 pm) 6.1 17.7
241m Ta-foils
Target

Deuterium, CD, ‘ ‘ ‘

2. Stop and Catch -

25 MeV
LITHIUM BEAM

« tantalum foils with 20x2pm thickness
« toroidal geometry (future)
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* ohmic heating up to 1400°

1000 A Y

4 Detection i
* catch the 8Li on "cold finger"
» detect the p decay of 8Li using scintillators . C
* measuring AE, E, time structure, counting Voo

* ’Li beam intensity measurement (PIPS detector)
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Collection device - efficiency measurement

Scheme: beam->target->stopper->diffusion + effusion-> 8Li detection
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H

Ta output foil (10 pm )
AE-E telescope
Scintillator detectors

Au foil (1 pm)

Cu entrance foil (10 pm

10 pm Cu foil

>

2x 15 pm Al foil

N

L1 beam
_
back scattered Li

PIPS D target (200 mbar)

(silicon detector)

+ All details are the same (in comparison with "Oven" setup)
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What was done ?

Point by point...

Point #1 Beam and target preparation
*Modification of the ECR-source for the production of Li ions.
*Update of the beam line.
*Update of the experimental area.
*On-line fests with the primary beam (intensity up to 10nA)

*Target R&D, tests
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o What was done ?

Point by point...
Point #2. Catcher-oven research and design

*Development of temperature tests and design
*Technical drawings

*Material (Ta) shopping

*Manufacturing of the oven-catcher unit
*Offline tests

; ] )’y
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s What was done ?

Point #3 Assembling of the experimental setup, tests. Point by point...

*Assembling of the oven-catcher unit in the laboratory and Igloo R tests.
*Off-line (laboratory) femperature and vacuum tests of the experimental setup.
*On line (Igloo R) tests with the primary beam(intensity up to 0.7 nA).
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Louvain-la-Neuve

Fresh.... 0\‘1
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e Only mechanics ? No...buft.... ?
1
Point #4 Detection of 8Li and full beam runs (starting September'10) N(t)= Noe " T
Development of the data acquisition system and electronics. tije = % =7In2
*Off-line (generator & source) tests development.
*Off-line (generator & source) tests running. ty2 = 0.835 sec; A= In2/1y,=> A=0.83

*Online testing

Time (sec) (17 cycles) RUN 48

7 430575001 (range 010 o) T(oven)= 1200°C, T(diff pipe)=1247°C

A = 5.070517e-01 (range 0.5 to 4 sec)

On-line beam tests
November'10

Time {sec) (58 cycles) RUN 49

= 4783056e-01 (range O to 4 sec) T(oven)= 1300°C, T(diff.pipe)=1300°C

A = 5.181296e-01 (range 0.5 to 4 sec)

a & P 4o Time (sec) (25 cycles)
20 ~-|- C
0 F L 1 L L 1 250
o 1 2 3 & & 6

. = 0.67 (range 0 to 4 sec)
. =0.75 (range 0.5 to 4 sec)

T(oven)= 1400°C, T(diff.pipe)=1550°C soo.-

time (sec)

Beam pulsing

* Go further with ohmic heating

10
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Time schedule after meeting N4

we hoped to finished with Li-8: Jured ypdate September'll
(September - 3 beam runs, October - 1 run)

Prototype design study/Prototype technical drawings for the B-8:
June'll-Septemberll

Workshop (pcs machining) September-October'l1
Off-line + on-line tests for B-8: fall'll

B-8, the goal is to be fully prepared in December‘ll

|
Lowain-la-Neuve '@ /\ /
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LA Few words about Boron... Y

it will be 8BF; molecule production: 8B+AlF; =>8BF;

we will test pure boron diffusion

Detect the decay of B

Now the B setup is under construction and drawing

 The runs are scheduled for the November'll and December'll
« Spring'12 - full time measurements for Boron.

"
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L r Few words about future.. who knows...

Sketch of the future ... Far in the future in a galaxy far, far away.....

’Li beam

8Li N
deuterium target g \\\\\\\\\\\\

’Li beam /

8Li

Price & cost - up to 10 M€

-
¥
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Thank You for Your attention

Collection device : status report
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