Yuyactne OOB3 NMNUAD B 3kCNEPUMEHTaNIbHOM
nporpamme ISOLDE, CERN

. Proton instability of 73Rb. Z. Phys. A 355 (1996) 227.

ISOLDE collaboration + MNA®.

[Npeanoxenune O.H. HoBMKoBa.

. Non-analog beta-decay of 74Rb. Phys. Lett. (2001) 145, CERN
Courier July 2001.

. Investigation of charge radii and electro-magnetic moments of
Pb, Bi and Po isotopes at RILIS, ISOLDE.

2000 — no HacTosLlero BpemMeHu.

RILIS — Pe3oHaHCHaqa nasepHasd CNekTpoCcKonns B MIOHHOM
NCTOYHUKE.

. Mounck aaep — kaHAMAATOB AN HEUTPUHHBIX UCCNEea0BaHN
194Hg-194Au. ISOLTRAP 2008.
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RILIS ion beams

EN .
STI

lon beams of 29 elements are produced at RILIS
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RILIS web page: http://isolde-project-rilis.web.cern.ch/isolde-project-rilis/intro/principle. html




ISOLDE

CERN

Upgrade of RILIS laser system

Replacement of CVL by
SSL

Advantages:

= Better beam quality

= Stability of
operation

- Selectral coverage

-NIR without

gaps

Complications:

= New ionization
schemes are
needed (Mn, Au)

CVL: 15 years of service for at ISOLDE

Mirrar telescope

Copper Vapor Lasers *
- e
N

»/ / ;_"""—:
; - Dye Laser 3 E

Lens Telescopes

===

BBO crystals

o—4

Dye Laser 1 and (L 2o Her
Dye amplifiers I fl
[ W

Dye Laser 2 and Dye Amplifier
Target IS0OLDE Mass Separator
and Laser Bzams

lon Source

M3 - 265 nm

Lasers: f,=11.000Hz, t,,..=15ns

2 Copper vapor Tubes - -

2.3 [rye Lasers with Ampifiers - e ﬂ

Proton Beam

05 Gel, 1Ga, 1.4 Cav,
3101 s

24 | 3 1
n SEWlCE bjf 1?2!%2'“1'33 - DL LTl HonlFear Crystak BRO - B =2
manufacturer only [ 3]
22 nekabpa 2009 r. .M. CenuBepctoB 4




EN .
RILIS operation in 1994-2009 STI

ISOLDE
CERN

SsL - o17 ‘ Laser ON time
2500- =61% | : :
CVL=39% in 2009:
2000+ 2148 h - total
1992 h - on-line
w 15001
.
-
0
T 10001
500-
D_u
1994 1996 1998 2000 2002 2004 2006 2008
Year
In 2009 Nd:YAG lasers have been Be, Ga, Ag, Nd, Po, Mn, Mg,
used for ALL 14 RILIS runs Po, Sn, Mg, Mn, Be, Zn, Ni
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In—source Laser Photoionization Spectroscopy

of 191-218Pg jsotopes at ISOLDE

rq
&
A
=t
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I:.rn

IS 456; Stuidy of pil@ﬁium isot @‘p 2s g
by simultaneous atomic- and n

Collaboration:
CERN/ISOLDE - IKS Leuven-Mainz University- PNPI Gatchina- IPN Orsay

A.N. Andreyev, S. Antalic, A.E. Barzakh, B. Bastin, J. Billowes, J. Buscher, T.E. Cocolios, |. Darby,
W. Dexters, D.V. Fedorov, V.N. Fedosseev, K. Flanagan, S. Franchoo, S. Fritzsche, G. Huber, M. Huyse,
M. Keupers, U. Koster, Yu. Kudryavtsev, B.A. Marsh, P. Molkanov, M.D. Seliverstov, M. Sjodin,

J. Van de Walle, P. Van Duppen, M. Venhart, S. Zemlyanoy

ISOLDE Workshop and Users meeting 2009

18-20 November 2009 CERN
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Motivation

—+*— Ground states
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Level systematics for the neutron-deficient lead N
isotopes.

. : ey
R. Julin et al., J. Phys. G: Nucl. Part. Phys 27 R109 (2001). "uclear ground and isomeric state properties : 6 (r =)

ISOLDE Workshop and Users meeting 2009

18-20 November 2009
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J1azepHas (poTOMOHM3ALMOHHAsA CrEKTPOCKOMNKUS B

Jla3epHOM MOHHOM UCTOYHUKE Ha YCTaHOBKE
ISOLDE

Cxema ¢oTOMOHM3aLMK aTomos Po
T.E. Cocolios et al. NIM B 266 (2008) 4403

Continuurm

8.4168 eV
JlazepHoe U3NYUEHUE A, = 510.6 nm (CVL)
or 535 nm (Nd:YAG)
MOHMU3aTOP
_ 6p*7p *P,
= N,
L R-\
A, = 843.38 nm J,#“ Qs
Macc-cenaparto L.
MWL EHD paron 6pilsts, 4
' — hfs,
HHSEprIH MOHHBIUK MCTOYHUK l _—
WNzoTonM4ecKuH COEMW,
A, =255.8 nm’ 5(rd
[NeTtekTMpoBaHMe GOTOMOHOB:
Unamnnap Papagen
3
[NleTeKTUpOBaHME O-4aCTUL, Wl < —
NeTtekTUpoBaHue B-4acTuuy Po ground state —
[eTekTMpoBaHue y-U3NyHeHuns *370T Nnepexon, 6bl1 MCNONB30BaH AAA aTOMHOM CMEKTPOCKONWUMN

panee (Kowalewska et al, Phys. Rev. A, 44 R1442, 1991.)
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V3oTonmnyeckue casurm
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CBEepXToHKas CTpyKTypa m3otornos Po C

HeYyeTHbIM A
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130TOrbl PO C HEYETHLIM -A:

NpeaBapyTE/IbHbIN aHaIu3
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CpefiHekBaapaTUYHbIE 3apsaoBblie paanychl

192-218P0
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3HCHEpHMEHTaﬂbeIE NnorpewHoCcTn MmeHblle, 4em pasamep CMMBOJIOB.
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Charge radii of neutron-deficient Po isotopes:
shell-closure effectat NV = 126
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3oT1oribl PO C HEYETHbIM A:
npeaBapuTesibHbI aHanu3

OueHKa Be/IMUUHBI MarHUTHOro momeHTa (193-197po):
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Conclusions and outlook

@ Extension of the laser spectroscopy studies to the neutron deficient and
neutron reach isotopes (and isomers) of Po: from °1Po to 213Po:

L
at

w

Isotope shifts for the even-A 192-218Pg are extracted

Data on charge radii of °2218Po are obtained, but the analysis is
ongoing...

Large and early departure of the charge radii from the Sperical Droplet
Model prediction was observed for neutron deficient Po isotopes
Neutron shell closure effect (around N = 126) was observed

Spectra of the odd-A 1°1211pg are obtained. Extraction of the isotope
shifts and hyperfine splitting constants is ongoing...

Some interesting effects are expected: dramatic change of the magnetic
moments for the light Po isotopes, inverse odd-even staggering...
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[lonck KaHOWOaToB AN HEUTPUHHbIX
nccnegosanui:_pPasHocme macc °*Hq -

194 Ay

ISOLTRAP (CERN)
3aBeplueHa obpabdboTka AaHHbIX HECKOSIbKMX 9KCNEPUMEHTOB
No onpeneneHnio aHeprmn pacnaga (pasHocTu macc) npu
3axBaTe afieKTpoHa aapom 194Hg:

Qg =29 + 4 k3B, 4TO CYIIECTBEHHO OTIMYACTCS OT
mutepaTypHoro Qg = 69 + 14 x3B.

[Tpu HOBOM 3HaueHNH Q- HEPTUS HEUTPUHO COCTABIISICT

Q, =15+ 4 x3B.
Bbieooui:

« 194Hqg - kaHOudam Osis1 u3MepeHuUs1 MacCbl HelIMPUHO

« KopomkoeosnHoegasi dsiuHa ocyusiisiyui HeumpuHo L,
=15 m

« H- u He-nmogo6uewiii nousl 4Hg™* u 194Hg78* cmaodunvnu,
Toraa Kak neiumpanohwiii amom 94HG paouoaxmuenviii —

22 ﬂeYa%gIJ&g‘anoe SIBJICHHC !,El.l\/l. CenunBepcTtoB 17




KoHcrarayms pegyaniuero siBJ1I€EHNS -
crabunsibHoOCTH resinn-nogobrHoro norHa 1%4Hg”¢+
npy pagnoaKTHBHOCTH HEUTPAJIbHOIO aTtoMa
194Hg%*, nponcxogsaujero ¢ 3axBaTom
3/1EKTPOHOB, KOTOPbIX HET Yy MOHA.

a4 T8+
Au
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[1naHbl coTpyaHndectsa OPB3 — ISOLDE, CERN
Ha 2010-2014 rr.

. 3aBeplieHne 06paboTkn AaHHbIX 3KcnepuMeHTa IS-456 u
NpoBeAeHne TeopeTnyeckoro aHanmsa. lNoarotoska nybnukauuu.

. YnyduweHue cenektneHoctu RILIS npu ncnonb3oBaHUm BpeMs-
NpoONeTHOro nMnysnbca noHos. MNMpeanoxenue NC PAH byaeT
onpobosaHo Ha UPUCe.

. [pogomkeHue paboT no naMepeHnam 3apsaosbix paguycos Tl n Fr B
HEUTPOHHOAEDMUNTHOM obnacTu.

. [poaomkeHne akcnepuMeHTa Nno onpeaeneHnto pasHocTn Macc 194Hg —
194Au. YnydweHne AOCTUMHYTOM TOYHOCTU E-=(29+4) kaB? TpebyeTcs
To4HOCTb +20 3B, uto gocTmxknmo npu co3gaHnn «PentaTRAP»
(Fanpensbepr).
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