- setup description
- installation of the PC (position check) detector & electronics

* next steps
- completion of the detector set-up

* further detector development

- dedicated detector chamber for Ge-array
- double sided Si strip detector

- electronics: pulse shape analysis

* nuclear structure and SHE synthesis with TASCA

- VISHNu - news

Dieter Ackermann — TASCA 2006 - Garching — September 29t 2005



TASCA Task Groups

Task A Task B Task C 1. Task C 2. Task D 1. Task D 2.
Differential pumping, Target Separator — Separator — Focal plane — Focal plane —
gas control {preparation, rotation, lon optics, magnets, | Mechanics Detectors, RTC, transport

(purity, pressure,

safety, control

power supplies

{zupport structures

data acquisition

exhaust, recycling ...} cooling), vacuum chambers
window, collimator beam dump, ..}
Responsible: | A. Tirler K. Eberhardt A. Semchenkov M. Schadel D. Ackermann A, Yakushev
(TU Minchen, Garching) | {Univ. Mainz) (G5l, Darmstadt) (G5l, Darmstadt) (55], Darmstadt) TU Minchen, Garching)
Collaborator: | J. Uusitalo B. Lommel, K.E. Gregorich J. Uusitalo F.P.Hekberger, ICh. Dillmann
(Unie. of Jywéskyld) B. Kindler, (LBML, Berkeley) (Univ. of Jyvéskyla) | [ P. Kuusiniemi LBHML, Berkeley)
M. Schadel M. Schadel (8. Sytchevsky et. (551, Darmstadt) IR.Eichler
(GEl, Darmstadt) (GSl, Darmetadt) al, 5t. Petersburg) T. Fastermann PSl, Viligen)
K. Morimoto H.-J. Maier (TU Mdnchen, Garching)
(RIKEM) (LML, Minchen) R. Dressler
R.Sudowe (PSI, Villigen)
(LLML) C. Scholey

{Univ. of Jywaskyla)

Advisor:

K.E. Gregorich

(LBML, Berkeley)
(zomebody from Dubna
would e highly welcomes)

K.E. Gregorich
{LEML, Berkelay)

M. Leino

(Univ, of Jyvaskyld)
A. Popeko

(JINR, Dubna)

M. Leino

(Univ, of Jyvaskyla)

5. Hofmann

(&3], Darmstadt)

R. Kriicken

(TU Minchen, Garching)

.E. Gregorich
E_ENL Berkeley)
W. Gaggeler
P5l, Villigen)

L.V, Kratz
Univ. Mainz}
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TASCA

wobbler target chamber
dipole quadrupoles focal plane
beam diagnosis boxes detector
chambers

N
|\

differential pumping  target

[ )
SN I)arl‘“Stadtl\llatthias Schadel, GSI, Target Group Meeting, Mainz, 02 Mar 2@ TASCA




TASCA

wobbler (e rreat sl e e
X-ray e

Transmission PIN diode detector
bea< d Detectors arrays Q:OX) / Ge-clover |

/ \ ——— dettictor

differen — — ' L
focoicisss] AR,
'\ stop
X-ray detector
detector

[ )
SN DarmStadtMatthiaS Schadel, GSI, Target Group Meeting, Mainz, 02 Mar 2@ TASCA




The SHIP STOP Detector

¢(80x35)mm-? active area

¢ 16 strips - (5x35)mm? active area

300 um thickness

eresistive layer
eposition resolution = 200 um = total
spatial resolution =1 mm?2

eenergy reslution AE = 18-20 keV @ E_ > 6 MeV

32 signals
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TOP branch

Stop — Detector

PA

PA

BOTTOM bragch

low energy branch

w 03 s

i

2
x10 x10 x10
™y
YLU  YLU YLU YLO YLO ﬁ D EL  EL
1-15 2-16 1-15 2-16 - 1-15 2-16
1 1
ADC ADC ADC
1-15 216 YLUD 1-15 216 YLOD 1-15
"y

high energy branch
0.3 s 0.3 ps
x1 x1
™
YHU  YHU @ YHO  YHO YHO
-5 2-16 1-15  2-16

ADC
115 216 YHUD

115 2-16

YHOD




New DAQ SHIP

e>> 50 parameters

NIM ADC
Silena 7423 emax. rate = 50 kHz
13 bit (8k) erandom trigger
ereal time clock
) edead time 10 us
NIM ADC multiplexer
AMUX (J. Hoffmann, GSI)
= bit
= pattern
7/
SCSI JEAAAAAAA A A EE AR
ethernet GTB
— 5SS —
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AMUX/SHIP like Electronics

analog part (modules from JYFL/RITU) complete for:

- 16 strips
* 2 E ranges: E,,, and E, ,
sum & invert » y-position (€, and E,, )
digital part:

« 12 ADC channels (presently only 6 ADC’s)
E/aw & E/n’gh

all components tested and the set-up is almost
completed

position
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- v'test of X-ray detectors by summer student summer 2005
(Khuyagbaatar, Jadambaa)

+ vafter/during completion of TASCA winter 2005/
* mounting of stop detector for first tests of TASCA spring 2006
» (v )ionoptics
« (vV)transmission

- v'first reaction products in the focal plane of TASCA (April 277 2006)
* electronics set-up
+ v analog electronics (from Jyvdskyld - Cath Scholes) July 2006
*+ (V) set up of the DAQ-system Sept/Oct 2006
* future 2006-2007

- completion of the set-up

- stop detector arrangment

« PIN diodes

 Ge detectors

- X-ray detectors — Thomas Stéhlker 6SI/AP

« transmission detectors (PPAC or channelplate/SED (window!))
- first experiments

o
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- v'test of X-ray detectors by summer student summer 2005
(Khuyagbaatar, Jadambaa)
- vafter/during completion of TASCA winter 2005/
* mounting of stop detector for first tests of TASCA spring 2006
« (v )ionoptics
« (v)transmission ‘r he
- v'first reaction products in the f ‘I' ed a = er){ﬁ%@ri/ 27t 2006)
* electronics set-up ques d (A- Tir
+ v analog elect eY ré r un ) July 2006
.+ (v) set up or O MBF 0,- Sept/Oct 2006
- future ast B g0.00% of)  2006-2007
: comp/er/on of the set-upy € f requ
- stop detecior arrangm io% 0 l-|-| o
- PIN dliodes (~ POS
- Ge detectors D
- X-ray detectors S 1% ?“‘ﬁamas Stohlker 6SI/AP
* transmission detectors (PPAC or channelplate/SED (window!))
- first experiments
- (
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d5/2

Ji5/2

o2

(tz2)

nheutrons

protons

7/2+[624]

f5/2
f7/2 :
h9/2

1/2+[631]

7/2+[633]

F.P. HeBberger Chiemsee workshop, last Monday
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Target  Separator
(rot. wheel) (e.g. SHIP, Focal Plane Detectors
¢ TASCA...) ¢
\/
I
ER
BEAM I high eff.
) <B : €=15%
fam A ] (I
48Ca 206Pb TOF 'STOP'
40Ar 207pp (anti-coincidence) 0
50Tj 208pp
OBy 'Backward' Y - ray
o, CE (segmented)
I="=1
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Target  Separator

* highly efficient

(rot. wheel) (e.q. SHIP Focallis
rot. wheel) (e.g. : oca
e structure information for SHE
| TASCA..)
e K-isomers indentified in 2°2No
50 1 1 1 1 1 1 1 1 1 1 1 1 1
. . o |
: high eff.
y o & | y- spectrum
%] 'I || in coincidence €=15%
o O to 299Rf o-decay |
% 25—- l *
20 &
57 'STOP"
10 sl oL
5
‘ lobal o lh ﬂ ! ward’ v -ray
0 T H{lﬂﬂI [1[1 Hpﬂlﬂ'ﬂ HI ﬂ' T 'H[}HH'HI . IH' T . T H' IH' T .
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 C E (seg s nted)
E /keV 12.7.2004
=51
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2®Bi(*Ti,2n)**'Db

207 48 253
Present status of nuclear structure . *®Bi(*ca,2n)*>Lr E':?( 23&2“’ No
investigations of odd A odd Z elements 1521] g
in the region Z = 99 -105 9/2'[624] 9/2'[624] ? 9/2+[624] 2
Level assignments are partly tentive 9474 8930
1/21521]
low 5p|n isomers o 2 1/2[521]
A 7/21514] :
7/2 [51 4] 7/2 [51 4] 7/21514]
209 40 247 253 255 257 259
Bi("Ar2n)"'M 8 |— 5}0 8385 ol 879 Lr
1/271521] 1/27521] 8450
1/21[521] 922
7/2 [51 4] 7/121514] 7/21514] 7/2514] 7/21514]
92
8030 7540 7100 7/21514]
8785 7714 . .
7/27514] Increasing
- 7/21514] 405 .
1/21521] 712[514] 5 s deformation
7/21514] |  m 353 ) 45
157 21 500 . EN) (E17?) (E1)
92
Y oo | g/o* ’ 9/2'( - =
| 7/2'1633] ——Y _7/2'[633] |_7/2" [633] 721633] 3 s 7/27[633]
3/21521] ? 3/2[521] ? N g
243 s [521] 245 s [521] 247Es 3/21521] ? 249 251 Es 3/27521]

_ g.s. not yet identified
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Discovered at SHIP, new or

258 259 260 261 262 263
enhanced decay data measured Sg | *sg Sg Sg | *sg | “Sg
1 06 29ms | 048s 36ms 0.23s 6.9 ms 0_3'5 09
sf a 9.62.. g3-77:3-72 0 8.56.. |sf .9.25| . 9.06
Decay data reprOdUCG 255 256Db 257Db 258Db 259Db 260Db 261 Db 262Db
or confirmed 213s | 165 l7esliac| 455 | 051s | 15s  18s | 34s
8.10,7.90.../ 0 9.01,9.12.. | 9.16|9.07) 0 9.17,9.30..| o« 9.47 @9.049.07 «9.93 . 8.45,8.63..
€ f2 |sf? |e sf sf
253 255 256 257 258 259 260 261
104 Rf | *Rf Rf Rf Rf “°Rf Rf Rf | ='Rf
48 ps 23 us 1.64s 6.2ms (49s|80s 12ms 3.0s 21 ms 78s
£ P 0872  |sf @9.01f ag78| o @ 8.77,8.87 8.28
O S s of 881 |sg6.|e sf ? f sf
252 253 254 255 256 257 258 259 260
8 Lr Lr Lr Lr Lr Lr Lr Lr Lr
h5s |057s 13 s 21s|17s 259s 0.65s 39s 6.3s 3m
E @ 9.02,8.97.. ,8.79 ¢, 8f79 (;8.49,8.40... 0.8.47| 8.38 | 8.43,852... 0 8.66,8.80 |0 8.59,8.62.. 0Lf872 o 8.03
€ € S
o 249 250 251 252 253 254 255 256 257 258 259
Z 102 No No No No No No No| “"No No | **No No
54us? | 7 | 2 [o9asjorss| 235 1.7m 0285|555 8?-21 m 291s | 26s 1.2ms
(- of 2 i}l us zfﬁ ] e 0;?41, 8.37 _28.01 by gfggo ‘: 2. gf8.45,8.40 0822827 | f
O 246 247 248 249 250 257 252 253 254 255 256 257
-5' 1 Md ”0 Md |~ "Md Md Md ) Md Md Md Md Md Md
s .29s(1.12 7s 24s 52's .0m 2.3 £ P 27m 1.3h
— «8.74 8.79), 5422 832836.. 803 |a775782.| 0755 |, M 1700 10m|28m | ;733 Smigpd
(al ®(8.387) |lsf € € 3 € /79,
245 248 249 2 257
100 Fm | **Fm | *Fm | ““Fm ““Fm Fm
42s 11s bos |35 36s 26m (18 |30 m . 25.39h 3.0d 3.24 h 100.5d
«8.15 0.8.24 6.18] 2722 gf7.53,7.45.. éx 7.53 Iy Oét7_43 g&s;&. .7.04,7.00.. | . 6.94,6,67.. 27.19,7.15..' gf6.52..
244 245 246, 247 248 249 oy N N Bk IEFEI-EV 203 5 256
Es Es Es Es Es Es ¥s Y BIES Es
37s 1.3m 7.7m 4.7 m 28 m 1.7h 33h 471,7 h 20.4d [39-3h 276d | 39.8d -
e «773 0736 |a7.31 e e 2220 8n e e 06.63659. |B o eus, |2630.6.26. [7-5N]22m
o 7.57 € € € o 6.87 | o 6.49,6.46 |0.6.63,6.56.. |sf 0.6.38. B | B
2430f .244C f 245C f 246C f 247Cf 24801; 249Cf 250 Cf 251 Cf 2520f 2530f 254C f 255Cf
98 10.7m 19.7m 43.6 m g§.57271 3.11h 333.5d 35551.65395 13,08 a 898 a 2,64 a 6 60.5d ¢ 1h ? 123 m
.75,6.71 ¢ 6.26,6.22 |0 5.81,5. 6.03,5.99.. | ¢ 5.68,5.85.. [ 0, 6.12,6.08.. s -
a7.06717a7.21, 718 ¢7.14. % w630 |% % & * 3e12608- 10 cos.  |u583 [P

146 148 150 152 154 156

Neutron Number F.P. HeBberqge2Ge20g8r
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2°6Pb(48Ca, 2n>252NO o B 133
stz Y & g
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- Where are we now - where do we aim at?

tools and goals:
» systematic reaction | .
mechanism studies it | | ]|
* nuclear structure studies ' —
- asymmeftric reactions
» fill the gap between
"cold" and "hot" fusion

u

¥y

— TASCA r
Yy
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Helmholtz Virtual Institute VISHNu

Dear Dieter,

without any doubt, the search for superheavies is one of the most successful and prestigious
science programs at GSI. Therefore GSI had originally supported your application for a Virtual Institute
and has submitted the proposal to the Helmholtz Gemeinschaft, together with 3 other proposals.
However, the Helmholtz Gemeinschaft had then instructed the GSI management to reduce the
number of applications to maximally two. Following the suggestion of a review committee, the GSI
Scientific Directorate decided to propose applications in nuclear astrophysics and biophysics for this
year' s competition for Helmholtz Virtual Institutes.

Of course, GSI is proud of its superheavy research program and continues to fully support it. As
currently the management structure of the experimental nuclear physics program is changing and a
new department head for the superheavy research program is expected to be in office by 2007, |
would like to encourage you to prepare a renewed proposal for a Helmholtz Virtual Institute for the
chemistry and physics of superheavies for next year. This application should then also stress the
novel and central aspects of the Virtual Institute program.

With best regards

M.ﬁlbxro/ S

Karlheinz Langanke
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