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Proton beam focusing
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ISOLDE radioactive beams

Find the produced isotopes independent on the target

fon source 2
[ surtace He
4 hot |reen| ok | [s | e |7 [ & (SN 10
L Be T Bl c| n| o|BEN ne
] e | (D
N Mg Al Si [d s c Ar
n| [@a| a|=[a|=s =z il 20 | an [@=|[3: .3 6 .
K Ca Sc T v Cr | Mn Fe Co NI Cu Zn Ga Ge As Se Br Kr
m : » Bl o [ = | 5| ® s s w s 88 re I(:e
c ¥ Rb  Sr Y Zr Nb | Mo Tc Ru Pd [Ag | Cd In sn Sb Te 1 Xe
" ss s , (@ EN s e | s s | 77 | 7 || 7 | so [Far e || es s Nas | ss
~ Cs Ba Lu Hf Ta W Re | Os Ir Pt Au Hg Tl Pb Bi Po At Rn
25 BN .. 103 | 108 [ 105 | 106 107 [ 208 | 109 | 110 | 1nn [ mz | 13 [ we | ms [ ue [ w7 [ us
A n Fr Ra ir | Rf | Db |sg || Bh | Hs | Mt | Ds [ Rg | cn [ mh | A | Mc | v | 5 || Og L d
T T ]
mEERE TR §EEEENERE-E
e o b
s s om om s e s e ol s o
= La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er |[Tm | Yb
o |8 |90 | n | % | 2 | = 7 T s

L 95 | 9 | 97 | % | 9 | 100 | 10 | 102
\C Th Pa u Np Pu Am | Cm Bk cf Es Fm md No
Find yields by mass number range: F [Find

_ Discovered

(] Yield (ions/pC)

I oG - 100 ""’3000
B 012] - 10

1011 - | 1010

LB g
: i [ ] 1
d 1010 | - || 10°
3 TABET, ISOLDE
108 || - || 1207
7 || = 6
T L ~1000
i F 10° || - || 105
- 5 4
10° | - || 10
10* | - | 103

. i | EGERET:
: —rane Elements

| BT 76
| EEETE
M o - 0

~1500 user

https://isoyields2.web.cern.ch/lsoldeYieldChart.aspx

J.Ballof et.al, Nuclear Inst. and Methods in Physics Research B 463 (2020) 211 >150 active experi mentS

CERN SY "%?/-‘\ \~ .
(W {STIR S.Stegemann | EMIS XIX| Daejeon Korea | 5 Oct. 2022

-7 Accelerator Systems



https://isoyields2.web.cern.ch/IsoldeYieldChart.aspx

Beam size vs yield during 1.7 GeV study 2022

Il used the 1.7 GeV tune downscaled to 1.4 GeV

Theory (heavyside x gaussian)
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Larger beam size should not be compensated with intensity
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High intensity p-beams @ ISOLDE - Yield vs Proton Intensity

Target #878 UC-Ta-MK1 @ ISOLDE GPS [Nov 2024]

26Na yields obtained from release curve using the tape station

Proton intensity  (50-5000)E10 ppp

le7 26Na Release curve
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High intensity p-beams @ ISOLDE - Yield vs Proton Intensity

* Yield Changes up 12 % due to p-delivery
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High intensity p-beams @ ISOLDE - Yield vs Proton Intensity

* Yield Changes up 12 % due to p-delivery
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Rel. Yield
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Strange outliers (?)

Measurement sequence:
1. 1000 - 5000 even numbers
2. 5000 with PSB optimized settings
3. 50-500
4. 1500 — 4500 odd ones + 3000 repetition
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Did something change after (2)?

5000e10 ppp — optimized




Next steps

Repeat high intensity study for 1.4 GeV

* Optional using 1.7-GeV protons

Investigate high intensity beams on neutron converter (@ 12.7 mm)

Manual focusing with last magnets in BTY (BTY.QF0210, BTY.QDE209)

« Using an optimizer with tape station as input?

Measure high int. beam size with Semgrid-target during start-up?
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