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Results Results of first of first TASCA TASCA commissioning commissioning 

experimentsexperiments

1. Study of ionion--opticaloptical parameters

of High Transmission and Small Image modes

2. Comparison experimental dataexperimental data with MonteMonte--CarloCarlo

simulations

A.Semchenkov, 
TASCA2006 workshop, 
TU Munich, 29.09.2006

Experiment 2 (16 - 17 May 2006): 
54Cr (4.18 MeV / u) + natGd (500 µg / cm2) -> 208208--211211RaRa

Experiment 1 (27 April 2006): 
30Si (5.45 MeV / u) + 181Ta (400 µg / cm2) -> 205205--206206FrFr
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TRANSPORT TRANSPORT ion ion -- opticaloptical calculationscalculations

DQDQhhQQvv �������� configurations configurations �������� DQDQvvQQhh

INPUT  PARAMETERS: Beam size: ø 5 mm Dispersion: DP= ± 5 %
4848Ca + Ca + 238238U U -- > > 283283112112
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MONTE MONTE –– CARLOCARLO simulationssimulations

Large Recoil Transfer 
Chamber, RTC window 

size: 14 * 4 = 56 cm2 Detector chamber exit flange  
for RTC ø15 cm

Small Recoil Transfer 
Chamber, RTC window size 

ø3 cm => 7 cm2

DQDQhhQQvv
4848Ca + Ca + 238238U U -->> 283283112112 DQDQvvQQhh
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TRANSTRANS--

PORT:PORT:

± 110 mrad
± 40 mrad

≈ 14 msr

≈ 65 %

≈ 14 cm
≈ 2.5 cm
≈ 35 cm2

TRANSTRANS--

PORT:PORT:

≈ 34 mrad
≈ 40 mrad

≈ 4.3 msr

≈ 40 %

≈ 3 cm
≈ 3 cm
≈ 7 cm2

Angular 
Acceptances:

���� Horizontal     ����
���� Vertical ����

���� Solid angle ����

���� Transmission  ����

���� Horiz. image size ����
���� Vert. image size  ����
���� Image area ����

Results Results of  of  calculationscalculations and  and  simulations:simulations:

MONTEMONTE--

CARLO:CARLO:

≈ 80 mrad
≈ 46 mrad

≈ 12 msr

≈ 59 %

≈ 16 cm
≈ 3 cm
≈ 48 cm2 

MONTEMONTE--

CARLO:CARLO:

≈ 34 mrad
≈ 42 mrad

≈ 4.5 msr

≈ 35 %

≈ 4 cm
≈ 4 cm
≈ 12 cm2

DQDQhhQQvv
4848Ca + Ca + 238238U U -->> 283283112112 DQDQvvQQhh
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A.Semchenkov, 
TASCA2006 workshop, 

TU Munich, 29.09.2006

Large Recoil Transfer 
Chamber, RTC window 

size: 14 * 4 = 56 cm2

Detector chamber exit 

flange  for 

RTC ø15 cm

Small Recoil Transfer 
Chamber, RTC window 

size ø3 cm => 7 cm2

Focal Plane 

Detector, FPD

8 * 3.6 = 29 cm2

16 strips 0.5*3.6 cm2

5454Cr + Cr + natnatGdGd -- > > 208208--211211RaRa3030Si + Si + 181181Ta Ta -- > > 205,206205,206FrFr

Results fromResults from test experimentstest experiments
(distribution in the (distribution in the FPDFPD))DQDQhhQQvv DQDQvvQQhh
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ParametersParameters of  the  first  test  in Vacuum modeVacuum mode
3030SiSi beam through   TASCA TASCA 

~ 16 nApartBeam current 

< 3 mradMaximum possible angular spread

ø 6 mmSize in the target position

2 TmMagnetic Rigidity

6 +Charge state from accelerator

230.8 MeVTotal kinetic energy (TKE)

7.7 MeV/uEnergy

3030SiSiParticle

Test with beamParameter

A.Semchenkov, 
TASCA2006 workshop, 
TU Munich, 29.09.2006
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Initial beam 
parameters:

ø 6 mm 
X'&Y' < 3 mrad
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Separator magnification  ( 1st

order TRANSPORT calulations):

Horizontal  – 2.6
Vertical     – 0.34

A.Semchenkov, 

TASCA2006 workshop, 
TU Munich, 29.09.2006

ID=595A ∆Bρ0≈5%

ID=515A ∆Bρ0≈-5%

ID=635A ∆Bρ0≈9% Results:Results:

Dispersion:

calculated ≈ 0.9 cm/%
measured ≈ 1 cm/%

Momentum acceptance: ± 9 %

TRANSPORTTRANSPORT
calculated 

beam size:
16*2 mm2

BeamBeam image on Luminescent screenon Luminescent screen ( FPD position )

Large TransmissionLarge Transmission mode   - DQDQHHQQVV

30Si (+6) beam (Bρ0 = 2.0 Tm) 

E = 230.8 MeV Vacuum modeVacuum mode

ID=555A ∆Bρ0≈0%

Charge state +6 
(Bρ0 = 2.0 Tm). 
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A.Semchenkov, 

TASCA2006 workshop, 
TU Munich, 29.09.2006

BeamBeam image on Luminescent screenon Luminescent screen ( FPD position )

Small ImageSmall Image mode  - DQDQVVQQHH

Initial beam 

parameters:
ø 6 mm

X' < 3 mrad
Y' < 3 mrad

ID=480A ∆Bρ0≈-11% ID=515A ∆Bρ0≈-5% ID=555A ∆Bρ0≈0% ID=595A ∆Bρ0≈+5% ID=635A ∆Bρ0≈+10%

Results: Results: 

Dispersion:
calculated              ≈ 0.1 cm/% 

measured               ≈ 0.1 cm/%

Momentum acceptance: ± 10 %

TRANSPORTTRANSPORT

calculated 
beam size:

1.7*21 mm2

Separator magnification 

(1st order TRANSPORT 
calculations ):

Horizontal  – 0.28 
Vertical     – 3.5

30Si (+6) beam (Bρ0 = 2.0 Tm) 

E = 230.8 MeV Vacuum modeVacuum mode

Charge state +6 
(Bρ0 = 2.0 Tm). 
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3030Si   +   Si   +   181181Ta   Ta   -- >   >   205,206205,206FrFr
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Test in gas - filled mode with reaction products:

~ 16 nApartBeam current 

< 3 mradMaximum possible angular spread

ø 6 mmSize in the target position

1.7 TmMagnetic rigidity

6 +Charge state from accelerator

163.4 MeVTotal kinetic energy (TKE)

5.45 MeV/uEnergy

3030SiSiBeamBeam particle

Parameter

400 µg/cm2Thickness

181181Ta Ta (metallic)(metallic)Target Target material (self-supported)

52 µg/cm2Thickness of the Carbon vacuum window foil 

A.Semchenkov, 
TASCA2006 workshop, 
TU Munich, 29.09.2006
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Dipole magnetDipole magnet current  optimization       DQDQhhQQvv

αα -- counts

concentrated 
in 12 strips 

Horizontal image 
size:
6 cm

Best case 
IDM = 450 A

A.Semchenkov, 

TASCA2006 workshop, 
TU Munich, 29.09.2006
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αα - spectrum in the FPDFPD:

201At 

Energy spectra limits 
6.6 - 7.2 MeV

A.Semchenkov, 

TASCA2006 workshop, 
TU Munich, 29.09.2006

205Fr

206Fr 

205,206Rn & 202At

3030Si + Si + 181181Ta Ta -- > > 205,206205,206FrFr

SHIPSHIP

TASCATASCA

I = 16 nApart

T = 600 s
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ParametersParameters of the second test Beam & TargetBeam & Target

< 3 mradMaximum possible angular spread

ø 6 mmSize in the target position

2.5 TmMagnetic rigidity in vacuum

7 +Charge state from accelerator

5.08 MeV/u / 274 MeV
4.25 MeV/u / 229 MeV

Energy / TKE :     - initial beam

- at the centre of the target

5454CrCrBeamBeam particle

Parameters of the beam

natnatGdGd22OO33Target Target material

155, 156, 157, 158, 160 Atomic number of most enriched isotopes 

500 µg / cm2 (Gd)Thickness 

Parameters of the target

A.Semchenkov, 

TASCA2006 workshop, 
TU Munich, 29.09.2006
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αα -- spectrum in the FPDFPD:

204Rn 
Energy

spectra 
limits 
6.8 - 7.3 MeV

A.Semchenkov, 

TASCA2006 workshop, 
TU Munich, 29.09.2006

Mother lines

5454Cr + Cr + natnatGdGd -- > > 208208--211211RaRa

211Ra

209Ra&210Ra

208Ra 
207Rn

206Rn&205Rn

I = 30 nApart

T = 900 s
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5454Cr + Cr + natnatGdGd -- > > 208208--211211RaRa
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Dipole magnetDipole magnet current optimization          DQDQvvQQhh

A.Semchenkov, 

TASCA2006 workshop, 
TU Munich, 29.09.2006

αα –– counts 

concentrated 
in 4 -6 strips 

Horizontal 
image size:

2 - 3 cm
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PressurePressure modification in TASCATASCA DQDQvvQQhh

Best cases: 

P(HeP(He) = ) = 

0.50.5 & & 0.7 mbar0.7 mbar. 

A.Semchenkov, 

TASCA2006 workshop, 
TU Munich, 29.09.2006
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Results fromResults from test experiments compared withcompared with

MONTEMONTE--CARLO CARLO simulationssimulations

DQDQhhQQvv
4848Ca + Ca + 238238U U -->> 283283112112 DQDQvvQQhh

5454Cr + Cr + natnatGdGd -- > > 208208--211211RaRa
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TU Munich, 29.09.2006

CONCLUSIONSCONCLUSIONS::

DQQ DQQ – configuration is the optimized TASCA TASCA configuration:

���� most efficient and most versatilemost efficient and most versatile

High Transmission ((DQDQhhQQvv)) and Small Image ((DQDQvvQQhh))

mode:

���� successfully testedsuccessfully tested

Distribution of experimentally observed products

in the Focal Plane DetectorFocal Plane Detector compared with

ion-optical calculations and Monte Monte -- CarloCarlo simulations:

���� very good agreementvery good agreement

High Transmission modeHigh Transmission mode for "slow""slow" SHE chemistry:

���� 14*4 cm14*4 cm22 RTCRTC window will have very high transmissionvery high transmission

Small Image modeSmall Image mode for "fast""fast" SHE chemistry:

���� ø3 cm RTCø3 cm RTC window will have high transmissionhigh transmission
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A.Semchenkov, 

TASCA2006 workshop, 
TU Munich, 29.09.2006

NextNext TASCA TASCA commissioning commissioning experimentsexperiments

usingusing intenseintense 4040Ar Ar beamsbeams

ReactionsReactions (November 2006): 

1. 40Ar + 238U -> -- background and target test using background and target test using FPDFPD

2. 40Ar + 208Pb -> 248248Fm*Fm* -> 245245Fm + 3nFm + 3n

-- high rigidity high rigidity ( B( Bρρ ≈≈2.06 T*m2.06 T*m)) test using test using FPD + RTCFPD + RTC

3. 40Ar + 144Sm -> 184184Hg*Hg* -> 180180Hg + 4nHg + 4n -- FPD  +  RTCFPD  +  RTC testtest

4. 40Ar + 154Sm -> 194194Hg*Hg* -> 190190Hg + 4nHg + 4n -- RTC  RTC  testtest

5. 40Ar + 160Gd -> 200200Pb*Pb* -> 196196Pb + 4nPb + 4n -- RTC  RTC  testtest
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A.Semchenkov, 

TASCA2006 workshop, 
TU Munich, 29.09.2006

NextNext TASCA experimentsTASCA experiments with with 4040Ar Ar beambeam

Simulated parametes of reactions:

RTCSS FPDHH

35

31

37

29

HH551.65190190HgHg4n196196Pb*Pb*470160Gd

(H/S)(H/S)

SS

H/SH/S

501.66190190HgHg4n194194Hg*Hg*470154Sm

SS591.57180180HgHg4n184184Hg*Hg*470144Sm

420

Thick.

µg/cm2

208Pb

Targ.

48

Simulated

Transm. %

2.06

Calc. 

Bρ/Tm

H/SH/S245245FmFm3n248248Fm*Fm*

DetectorProd. 
Isot.

Exit 
ch.

Com.

Nuc.

In the table denotes: In the table denotes: H H -- High Transmission and S S -- Small Image mode
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Cave X8: Cave X8: BeamBeam LineLine + + TASCATASCA (DQQ)(DQQ)

QuadrupolesQuadrupoles

QQ1 1 QQ22

Dipole Magnet, Dipole Magnet, 

303000

TargetTarget

UNILACUNILAC
Beam

Focal Plane 
Detector –

FPDFPD

A.Semchenkov, 
TASCA2006 workshop, 
TU Munich, 29.09.2006


