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Motivation

Accurate values of yields are essential for the preparation of the
experimental proposals

Data based in published yield values

The yield database is based on ORACLE and has been developed by Manuela
Turrion and Ursula Herman-Isycka

Update of the yield database

 Summer student project 2014 of Hayley Osman (Missouri State
University)

 Complemented with update of ionization and release parameters by
Janka Stritsovska (Comenius University, Slovakia)
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‘ Beam developments in the past 5 years

X5 39Na Re ion source I\il7olecular beams Molten salt
X10 20.21\g C_ as CO+ target
sub-um SiC 70+Ni beams Helicon lon source

3 4 3 6 7 B 10 11 12 13
3B 4B aB 6B 7B 8N 1B 2B 3A
onsotkce- | PUrification

Nano UC, + | sufack [ = of 80-827p 130C(]
48Cr hot || Plasma\ cool Wlth quartz;

Laser

x250 1stFe RIB

Group

Period

- AHads) =

44T|F3 ( ) Al

- g n 224 2 25 27 21
Sc ||, Ti i v Mn Co Ga

37 38 20 TG a1 : 43 : 45 49
Rb Sr Y Ir Nb Mo Tc Ru Rh In
55 56 71 72 73 74 75 76 77 a1

Cs Ba Hf Ta W Re 0s Ir Pt Tl
87 88 104 105 106 107 108 Au:gbealm
Fr | Ra |© Rf | Db | Sg | Bh | Hs b Mtl Ds .| Rg X5 VADIS
aser 1onis.
15t beamS@JAEA y
* Lanthanides . | 37 58 59 50 61 6 63 64 65 66 67 68
La Ce Pr Nd Pm 5m Eu Gd Tb Dy Ho Er

04 05 a6 07 LE: g 100
Pu Am Cm Bk cf Es Fm

. 80 1] o1 Q2
*#% Actinides ** | Ac Th Pa u

information please contact the ISOLDE Physics Coordinator/Magdalena Kowalska PU.I'If Fr’ Ra
details please contact the ISOLDE RIB development Groug, Thierry Stora With LIST

Purification of lanthanide beams 140Nd, 140-142Sm:
GdBg ion source cavity + RILIS

w
|



Current Database Statistics

Group — 1 2 3 4 5 & 7 g 9 10 11 12 13 14 15 16 17 138
| Period

1 2

1
- | Yield d: —
e Total Yields Reported: 2330 ———— 11—
Li Be f I B C M ) F Ne
. = Isotopes of 68 Elements ——
MNa Mg Al Si P s Cl Ar
1 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti W Cr || Mn [[ Fe Co Mi Cu || Zn || Ga || Ge || As || Se Br Kr
5 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb || Mo TC Ru Rh Pd Ag cd In sn Sh Te [ Xe
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Missing ~6 years of yield data!

SC Yields
71%
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* Lanthanides *

** Actinides **

Update of the database

Update of yield data following recent developments and publications

Graphical restoration (lost with new ISOLDE website)

Cloned database for data update and analysis of the problems
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Yield data update

\/ 200+ P u b I ications reVieWGd Z A Yield SC or PSB Ion Source Target material

16 6.9E+02 PSB MK7 Ti0;
16 2.1E+03 PSB MK7 CeOx
16 2.5E+03 PSB MK7 Ca0
16 4.0E+03 5C MK6 Ca0
17 8.0E+00 PSB Helicon  HfO

v" 2 Years of E-logs (~1,500 entries)
v 184 Unpublished yield entries

69 32E+005C MK6 Ca0
\/ . . 69 40E+02PSB MK7 Ca0
205 Yleld entrles 69 1.0E+03 PSB MK7 T10;
6 9 2.0E+03 PSB MK7 CaO
Nitragen N 69 4.0E+038C MEK6 MgO
A Number Half life | Energy [Gev] ield at SOLDE {lons/uC]  |Database Yield (Od) | Target Material  Target Details | Target thickness fem?2)  Target temperature | lonsource | Publication Scurce
16N+14N 14 G00E+03 Naf:LiF 458 51 PR L voe GRS £ log 12/6/12 6 102 4E+02 PSB Helicon HfO
17H+14N 14 5.00E+0F NaF:LiF 478 2451 |Ti5¢€ vor GPS £ log 12/6/12
17N+14N 14 LADE+04 NaF:LF 478 451 2 2EIA woe P £ log 13/6/12 6 10 9.7E+03 PSB MK7 MgO
6 10 1.8E+04 8C MK6 MgO
Oxygen o 6 10 2.0E+04 5C MK6& Ca0
6 10 1.2E+05 PSB MK7 CeO;
Fluorine F N
AMumber|  Malflife|Energy [GeV] | Yield at ISOLDE flons/uc) | Database Yield (0id) ) |Target lonsource | Source 6 10 2.0E+035 PSB MK 7 Ti10:
17 [EXTh 14 L2TE+03 | Nare NaF:LiF 478 2451 7 C vor &5 £ log 12/6/12 -
6 10 3.0E+05 PSB VD7 NaF
6 10 53E+05 PSB MEK7 Ca0
o 2 6 10 7.0E+05 PSB VD7 Ca0
A Number Half life Energy [GeV] Wield 2t ISOLDE {lons/uC] | Databaze Yield (Odd) fonsource | Source
18 1672 ms 14 Z00E+04 | More for target NaF:LiF 478 wor GPS £ log 12/6/12 6 11 1.2E+04 PSB VD7 NaF
1% 1672 ms 14 9.10€+0 | Nare for target NaF:LiF 478 voe GPS £ log 13/6/12
& 1672 ms 14 2.50€+04 | Nare for target NaF:LiF 478 voe H5 £ log 13/6/12 6 11 44E-04 PSB Helicon HfO
1% 1672 ms 14 3.00€+04 | Nore for target NaF:LiF 478 voe @S £ log 13/6/12
t] 17225 14 T.O0E+06 | Nore for target MaF:LiF 478 wor GRS E log 12/8/12 6 11 2 1E+05 PSB MK7 MgO
13 17225 14 700E+06 | Nore for target NaF:LiF 478 v GPS £ log 13/6/12
1 1 14 6.00E+06 | Nara for target Nak:LF a8 vor &P £ log 13/6/12 6 11 4.8E+05 8C MEK6 Ca0O
13 1722 14 9.00E+05 | Nare for target NaF:LiF 478 voe GPS £ log 13/6/12 6 11 6.8E+05 SC MK6 MzO
6 11 2.7E+06 PSB Helicon  CaO
ceon 6 11 4.8E+06 PSB MK CeO;
A Number Half life | Energy [GeV] Wield 2t ISOLDE {lons/uC] | Databaze Yield (Odd) ) | Tanget fonsource | Source
2| sarsms 14 1.20E+05 | SCONLY sic 283 14.13 | 1640 € (at 30 4] HAS E log 178012 6 11 6.2E+06 PSB ME7 TiO2
2 4876 ms 14 3.00€+05 | SCONLY sc 3 1413 HAS E log 88012
) zeass 14 L3DE-O7 |SC ONLY se 83 14.13 | 1640 € (at 490 A} A5 E lag 11812 6 11 7.7E+08 PSB VD7 NaF
2 zass 14 33SEL0E | SCONLY NaF:LiF 478 2451 7S C vor GPS £ log 12/6/12
21 Zrags 14 S.00E+07 | SCONLY e 483 1413 HAS E log 88012 6 15 29E+02 PSB Helicon HfO
ms ’ k ane for target E ;. 1. " (at 430 A 4 s .
e 1 proses) I = a ks o (misonl W [arc i 6 15 6.5E+02 PSB Helicon ~ CaO
- v prroe| - Ty s o 2 6 15 7.7E+02 SC MK6  MgO
2 8 ms 14 2.176+08Y 5.106+04 | Uex 87 3365 Bt E00A HAS E log 4/5/12 6 15 6.2E+03 SC ME6 Ca0
6 15 9.2E+03 PSB MK7 TiO;
Magnesium |Mg 6 15 1.1E+04 PSB MK7 CeO;
A Number Half life | Energy [GeV] Wield 2t ISOLDE {lons/uC] | Databaze Yield (Odd) ) | Tanget fonsource | Source
zr 246m 14 4.206+08 LE0E-O7 | e 487 3365 Bt E00A HAS E log 4/5/12 6 15 T9E+05 PSB VD7 Ca0
3 335 ms 14 T.50E+05 0005 | Usx 457 3084 2000 C w HAS E log 14/8/12
3 335 ms 14 1.206+06 G.00E+05 | U &7 33.65 | at 6004 HAS E log 4/5/12 6 16 5.9E+01 PSB Helicon HfO
6
6
6
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Yield data update

3 New Elements

PSB Yields
39%

Cloned Database

33 New Isotopes

Hayley Osman — Summer Student Project 2014
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Graphical Restoration

Graphical layout lost with change of the ISOLDE website
Update of database code needed to restore graphics

= hitps://oraweb.cem.chipis/isolde/query._tgt - Original Source I T | | (2 |

File Edit Format
1: <!DOCTYPE HTML PUBLIC “-//W3C//DTD HTML 4.8l Transitienal//EN" “http://www.w3.org/TR/html4/lcose.dtd"><HTML>

2| <HEAD>
3 <meta http-equiv="Content-Type" content="text/html; charset=UTF-8"><META HTTP-EQUIV="Pragma" CONTENT="no-cache"”><META HTTP-EQUIV="Cache-Control” CONTENT="no-cache"><META
NAME="Author™ CONTEN Manuela Turcd et = SIS SIS SO il i i mation</TITLE>

4 <LINK REL
5i<script s
6 </HEAD>
7
8
9

pi//isolde.web. cern.ch/isolde/yields/css/isolde_yield db.css® TITo
//isolde.web.cern.ch/isclde/yields/Js/isolde_yield_db.js" type="text/javascript®></script>

n

<BODY onloal >
<H1 ALIGN="CENTER">Access to the Yield information</H1>
<HR>

10 | <div id="nt_link"»<div id="target_link"><FORM ACTION="q_tgt_isotope" METHOD="FPOST">
11 <B>Find the produced isotopes from a given target </B>
12 <SELECT NAME="v_symbol" SIZE="1" id="id_st” onChange="SelectTarget('id st’, 'q_tgt isctope’v_symbol=")">
13 | <OPTION>--

14 | <OPTION "Ba">Ba

15 : <OPTION

16 | <OPTION

17 | <OPTION

18 ;| <OPTION

19 <OPTION

20 | <OPTION

21| <OPTION

22 <OPTION

23 <OPTION

24 <OPTION

25 | <OPTION

26 <OPTION

27 <OPTION

28| <oPTION

29 | <OPTION

3@ ; <OPTION

31 <OPTION

32! <oPTION

33 | <OPTION

34 <OPTION

35 <OPTION

36 <OPTION value="Zr">Zr

37 | </SELECT>

38 ; <noscript><INPUT TYPE="submit" VALUE="Submit">

39 </noscript»</FORM>

48 | </div><div id="nucl link"><A HREF="nucl chart.nuclear_chart?scale=1">Nuclear Chart for ISOLDE</A>
41} </div></div><HR>

42 <B>Find the produced isotope from an element independent on target</B>

43 <P>

441 <TABLE  class="i_periodicTable">

46 ; <tr align="center">

47 <th class="i_bigSize">Group</th>
48 | <th class="i normalSize">1</th>
49 ; <th class: e"x2</th>
58 <th class="i_: »</thy<th class="i_normalSize">3</th>
51 <th class="i_normalsize">a</th>
52 <th class="i normalSize">5</th>
53 <th class="i_normalSize">6</th>
54 <th class="i_normalSize">7</th>
55 <th class="i_normalsize">8</th>
56 <th class="i nermalSize">9</th>
57 : <th class

58 <th class
59 <th class
6@ <th class:
61 <th class

_normalsize”s11¢/th>

_normalSize”>12</th>

i_normalsize”>l4c</th>




Graphical restoration - proposal

Creation of website with target information
Link to database
Graphical restoration process ongoing

A -
29149 Access to the yield information

ISOLDE nuclide chart

Find the produced isotopes from a given target

" ' I “ The Radioactive Ton Beam facility

Find the produced isotopes from an element independent on the target

raciity | [ Group 1 2 3 4 5 o6 7 8 9 10 11 12 13 14 15 16 17 18
H\to( Targets & Separators  Projects - R Experimental set-ups lA ZA 3B 4B 5B GB ?B BB IB 2B 3A 4A SA GA ?A SA
Period Ion source:
" . 1 5 2
The ISOLDE Radioactive Ion Beam 1y + | SUrfR He
. = 4 hot  Plasma | cool c = = = TR
facility = 2 i Be Laser B|c|/ N|O|F|Ne
3 11 12 13 | 14 | 15 |16 | 17 | 18
Na Mg Al Si| P | S |Cl Ar
BRERI TN 4 19 | 20 21 |22 (23|24 | 25 | 26 | 27 | 28 |20 |20 |31 | 32| 33 | 34 | 35 | 36
y schedules K Ca Sc| Ti V |Cr Mn| Fe | Co | Ni |Cu|Zn Ga Ge| As |Se|Br | Kr
5 37  as 30 40 41 42 | 43 44 45 | 46 | 47 |48 | 49 |50 | 51 | 52 | 53 | 54
Rb | Sr Y |Zr Nb/Mo|Tc| Ru | Rh | Pd |Ag/ Cd In|Sn|Sb |Te I |Xe
6 5556 4 71|72 72| 74| 75 | 76 77 | 78 | 70 |80 | 81|82 83 84|85 s6
Cs Ba lu Hf Ta W Re| Os Ir Pt |Au|Hg| Tl Pb| Bi Po|At Rn
7 87 88 ., 103 104 105 106 107 108 | 109 | 110 | 111

Fr Ra Lr Rf Db|/Sg Bh| Hs Mt | Ds Rg

On-Line Info (VISTAR, e-logs,

57 |58 50 |6D | 61 | 62 | 62 64 65 66 |67 63 69 |70
La Ce Pr Nd Pm| Sm Eu Gd Tb Dy Ho Er Tm Yb
80 00 | 91 92 92 94 a5 96 | 97 98 99 100/ 101 102
Ac/ Th Pa U Np Pu | Am Cm Bk Cf Es Fm| Md No

- * Lanthanides *

** Actinides **

This page should be deleted and replaced by the real one.

To do so, you should edit the file http:/ /test-isolde-yields.web.cern.ch/test-isolde-yields/default.htm
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Summary

Yield data update:
33 new isotopes included
205 new yield entries

Graphical restoration

Proposal of creating website hosting target information and link to
database

Transparency to future Isolde website changes

Diffusion and effusion information to be included

Thank you for the attention!
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Molten NaF:LiF salt target

e 2014 experimental campaign

Online run from the 29t October to 1t November

Despite several problems at the start of the run (no thermocouples, HV
trippings...) we could successfully validate the results obtained in 2012.

Preliminary results show yields for ®Ne of 1e7/ uC and 1CO of 6.7e8/uC.

Systematic measurement of data for the Ne diffusion coefficient in fluoride
salts. Data analysis just started...
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D(Ne) in NaF:LiF is 8 orders of magnitude higher
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