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Experiment #1 
 

P. Mayet et al.:  
Shape evolution in light n-rich nuclei 
 
Nucleus of interest:   34Mg (2 step fragmentation + lifetime) 
 
Primary beam:   48Ca  109 pps 400 MeV/u 
Production target:   9Be    4 g/cm2     d/R=0.4 
 
 
First step  48Ca → 36Si: 
Secondary beam:  36Si    312 MeV/u  
Yield of 36Si / incident 48Ca:        1.2 · 10-5   (6.7 · 10-2 mb)   
Charge states after production target:  fully stripped 

 

Al degrader at S1:    -            - }     d/R= 0.85 Al degrader at S2:   8500 mg/cm2     171  MeV/u 
Charge states after degraders:   fully stripped 

 
Energy at reaction target (S4):   160  MeV/u  
Charge states at reaction target (S4):  fully stripped 

 
Slits:  
S1 ± 10cm (open)  
S2 ± 10cm (open) 
S3 ± 10cm (open)  

 
Transmission of 36Si:     Yield / incident particle: 
At S1 after slits:    72 %     8.7 · 10-6 
At S2 after slits:    16 %    1.9 · 10-6 

Total at S4: (σx(36Si) = 1.6 cm)  15 %   1.8 · 10-6 

  
Yield of 36Si  at S4 / all fragments:  0.5 

 
 
 
 
 

Second step
 

Reaction tar
 

Energy of 34M
                    
Yield of 34Mg
Yield of 34Mg
Yield of 34Mg
 

 
 
 

Estimated
Yield of 36Si at S4 / incident 48Ca:    1.8 · 10-6   (1800 pps) 
 36Si  → 34Mg: 

get at S4:  27Al   1.2 g/cm2       
 
g behind the reaction target:       135 MeV/u 

                                                 
 / incident 36Si:          2.7 · 10-5 (1.0
 / all nuclei:           1 · 10-3  (witho
 / isotopes of Mg:          9 · 10-3   

 pγ rate for 34Mg (3% γ efficiency, 100% state populatio
 d/R= 0.4 

 mb, 5 · 10-2 pps) 
ut 36Si) 

n):  130 per day       



Some additional information 
 

 
Relative yield of Mg isotopes: 
 

30Mg 31Mg 32Mg 33Mg 34Mg 
12 7 4 2 1 

 
 
 
 
 
 
Slits:  
S1 ± 10cm 
S2 ± 10cm 
S3 ± 10cm 
 
Reaction target ± 3.5cm 
 
 
Yield of all fragments / incident 48Ca after S1 slits:        1 · 10-3   (1 · 106 pps) 
Yield of all fragments / incident 48Ca before SC21:       3 · 10-4   (3 · 105 pps) 
Yield of all fragments / incident 48Ca before MUSIC at S4:       4 · 10-6   (4 · 103 pps) 
Yield of all fragments / incident 48Ca behind the reaction target:  3 · 10-6    (3 · 103 pps) 
 
 
 
Bρ(D1) = 7.2083 Tm 
Bρ(D2) = 7.2084 Tm 
Bρ(D3) = 5.0638 Tm 
Bρ(D4) = 5.0677 Tm 
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Experiment #2 
 

M. Bentley et al.:  
Isospin Symmetry and Coulomb Effects Towards the Proton Drip Line 
 
Nucleus of interest:   45Cr (2 step fragmentation) 
 
Primary beam:   58Ni  109 pps 600 MeV/u 
Production target:  9Be  6.3 g/cm2     d/R=0.45 
 
 
First step  58Ni → 46Cr: 
Secondary beam:  46Cr    410 MeV/u  
Yield of 46Cr / incident 58Ni:       3.1 · 10-6  (0.014 mb)   
Charge states after production target:   fully stripped 

 

Al degrader at S1:    -            - }     d/R= 0.6 Al degrader at S2:   5800 mg/cm2     190  MeV/u 
Charge states after degraders:   fully stripped 

 
Energy at reaction target (S4):   164  MeV/u  
Charge states at reaction target (S4):  fully stripped 

 
Slits:  
S1 ± 10cm (open)  
S2 ± 10cm (open) 
S3 ± 10cm (open)  

 
Transmission of 46Cr:     Yield / incident particle: 
At S1 after slits:    91 %     2.9 · 10-6 
At S2 after slits:    46 %    1.5 · 10-6 

Total at S4: (σx(46Cr) = 1.9 cm)  32 %   1.0 · 10-6 

  
Yield of 46Cr  at S4 / all fragments:  0.2 

 
 
 

 
 
 
Second step

 
Reaction tar

 
Energy of 45C
 
Yield of45Cr 
Yield of 45Cr
Yield of 45Cr

 
 Estimat
Yield of 46Cr at S4/ incident 58Ni:     1.0 · 10-6   (1000 pps) 
 46Cr  → 45Cr: 

get at S4:  9Be    700 mg/cm2       
 
r behind the reaction target:       123 MeV/u 

/ incident 46Cr:         1.7 · 10
 / all nuclei:          4.4 · 10
 / isotopes of Cr:         0.98 (w

ed pγ rate for 45Cr (3% γ efficiency, 100% state populatio
d/R= 0.3 

-4   (3.55 mb, 0.17 pps) 
-3 (without 46Cr) 
ithout 46Cr) 

n):  18 per hour 



 
Some additional information 

 
 

Nucleus 
of 
interest 

Intermediate 
fragment 

Yield of 
intermediate 

fragment at S4 / 
incident 58Ni  

Beam intensity of 
58Ni 

(limited by rate on 
detectors)  

Estimated pγ rate 
(3% γ efficiency, 

100% state 
population)   

45Cr 46Cr 1 · 10-6 1 · 109 pps 18 / h 
45Sc 46Ti 8 · 10-4 2.5 · 106 pps 440 / h 
53Ni 54Ni 8 · 10-7 1 · 109 pps 10 / h 

53Mn 54Fe 3 · 10-3 6.3 · 105 pps 580 / h 

 

 
 

 
 
Slits:  
S1 ± 10cm 
S2 ± 10cm 
S3 ± 10cm 
 
Reaction target ± 3.5cm 
 
Yield of all fragments / incident 58Ni after S1 slits:       3.2 · 10-3 (3.2 · 106 pps) 
Yield of all fragments / incident 58Ni before SC21:      2.9 · 10-3 (2.9 · 106pps) 
Yield of all fragments / incident 58Ni before MUSIC at S4:      5.4 · 10-6 (5.4 · 103 pps) 
Yield of all fragments / incident 58Ni behind the reaction target:  5.0 · 10-6(5.0 · 103 pps) 
 
 
Bρ(D1) = 6.1711 Tm 
Bρ(D2) = 6.1717 Tm 
Bρ(D3) = 3.9892 Tm 
Bρ(D4) = 3.9899 Tm 
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Experiment #4 
 

H. Grawe et al.:  
Relativistic Coulex in N=28-34 and N=40-50 nuclei 
 
Nucleus of interest:   50Ca  
 
Primary beam:   82Se  109 pps 400 MeV/u 
Production target:  9Be  2 g/cm2     d/R=0.3 
 
 
First step  82Se→ 50Ca: 
Secondary beam:  50Ca    330 MeV/u  
Yield of 50Ca / incident particle       5 · 10-7  (4.8 10-3 mb)   
Charge states after production target:   fully stripped 

 

Al degrader at S1:    -            - 
Al degrader at S2:   7200 mg/cm2     130  MeV/u 
Charge states after degraders:   fully stripped 

 
Energy at reaction target (S4):   108  MeV/u  
Charge states at reaction target (S4):  fully stripped 

 
Slits:  
S1 ± 10cm (open)  
S2 ± 10cm (open) 
S3 ± 10cm (open)  

 
Transmission of 50Ca:     Yield / incident particle: 
At S1 after slits:    67 %     3.5 · 10-7 
At S2 after slits:    25 %    1.3 · 10-7 

At  reaction target:(σx(50Ca) = 2 cm) 14 %   7.4 · 10-8 

  
Yield of 50Ca  at S4 / all fragments:  0.19 

 
 
 

 
 
 
Second step 50Ca  → 50Ca(2+): 

 
Reaction target at S4:  208Pb    1000 mg/cm2     d/R= 0.5 

  
Energy of 50Ca behind the reaction target:       78 MeV/u 
 
Yield of50Ca(2+) / incident 50Ca:    5 · 10-4   (250 mb, 0.04 pps) 
Yield of 50Ca(2+) / isotopes of Ca (products of 50Ca+208Pb reaction):   0.43 

 
 
 
 

Estimated pγ rate for 50Ca(2+) (3% γ efficiency at 1.3 MeV):  4 /h 

Yield of 50Ca at S4/ incident particle     7.4 · 10-8   (74 pps)

}     d/R= 0.78 



Some additional information for FRS setting 
 
Slits:  
S1 ± 10cm 
S2 ± 10cm 
S3 ± 10cm 
 
Reaction target ± 3.5cm 
 
Yield of all fragments / incident particle before SC21:   5 · 10-5 (5 104 pps)  
Yield of all fragments / incident particle before MUSIC at S4:  4 ·10-7 (4 102 pps) 
 
 
Bρ(D1) = 7.0840 Tm 
Bρ(D2) = 7.0888 Tm 
Bρ(D3) = 4.2318 Tm 
Bρ(D4) = 4.2313 Tm 
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Experiment #4 
 

H. Grawe et al.:  
Relativistic Coulex in N=28-34 and N=40-50 nuclei 
 
Nucleus of interest:   66Fe  
 
Primary beam:   82Se  109 pps 400 MeV/u 
Production target:  9Be  2 g/cm2     d/R=0.3 
 
 
First step  82Se→ 66Fe: 
Secondary beam:  66Fe    331 MeV/u  
Yield of 66Fe / incident particle       3 · 10-7  (3.0 10-3 mb)   
Charge states after production target:   fully stripped 

 
Al degrader at S1:    -            - 
Al degrader at S2:   5000 mg/cm2     154  MeV/u                      d/R=0.70 
Charge states after degraders:   fully stripped 

 
Energy at reaction target (S4):   130  MeV/u  
Charge states at reaction target (S4):  fully stripped 

 
Slits:  
S1 ± 10cm (open)  
S2 ± 10cm (open) 
S3 ± 10cm (open)  

 
Transmission of 66Fe:     Yield / incident particle: 
At S1 after slits:    94 %     3.0 · 10-7 

At S2 after slits:    47 %    1.5 · 10-7 

At  reaction target:(σx(66Fe) = 1.7 cm) 34 %   1.1 · 10-7 

  
Yield of 66Fe  at S4 / all fragments:  0.23 

 
 
 

 
 
 
Second step 66Fe  → 66Fe(2+): 

 
Reaction target at S4:  208Pb    1000 mg/cm2     d/R= 0.4 

  
Energy of 50Ca behind the reaction target:       96 MeV/u 
 
Yield of66Fe(2+) behind the reaction target / incident 66Fe:  1.7 · 10-3   (580 mb, 0.19 pps) 
Yield of 66Fe / isotopes of Fe (products of 66Fe+208Pb reaction):   0.55 

 
 
 
 

Estimated pγ rate for 66Fe (3% γ efficiency ):  21 /h 

Yield of 66Fe at S4/ incident particle     1.1 · 10-7 (110 pps) 
 



Some additional information for FRS setting 
 
Reaction target ± 3.5cm 

                                                                                  Yield / incident particle 
Yield of all fragments before SC21:            4 · 10-5             (4 x104 pps)  

Yield of all fragments before MUSIC at S4:                 4 ·10-7                        (4 x102 pps) 
 
 
Bρ(D1) = 7.2085 Tm 
Bρ(D2) = 7.2098 Tm 
Bρ(D3) = 4.7232 Tm 
Bρ(D4) = 4.7248 
Tm
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Experiment #4 
 

H. Grawe et al.:  
Relativistic Coulex in N=28-34 and N=40-50 nuclei 
 
Nucleus of interest:   82Ge  
 
Primary beam:   86Kr  109 pps 450 MeV/u 
Production target:  9Be  2 g/cm2     d/R=0.25 
 
 
First step  86Kr→ 82Ge: 
Secondary beam:  82Ge    380 MeV/u  
Yield of 82Ge / incident particle       1· 10-7  (1 10-3 mb)   
Charge states after production target:   fully stripped 

 

Al degrader at S1:    -            - 
Al degrader at S2:   5375 mg/cm2     162  MeV/u 
Charge states after degraders:   fully stripped 

 
Energy at reaction target (S4):   133  MeV/u  
Charge states at reaction target (S4):  fully stripped 

 
Slits:  
S1 ± 10cm (open)  
S2 ± 10cm (open) 
S3 ± 10cm (open)  

 
Transmission of 82Ge:     Yield / incident particle: 
At S1 after slits:             100 %     1.0 · 10-7 
At S2 after slits:    68 %    7.2 · 10-8 

At  reaction target:(σx(82Ge) = 1.6 cm) 59 %   6.2 · 10-8 

  
Yield of 82Ge  at S4 / all fragments:  0.15 

 
 
 

 
 
 
Second step 82Ge  → 82Ge(2+): 

 
Reaction target at S4:  208Pb     200 mg/cm2     d/R= 0.44 

  
Energy of 82Ge behind the reaction target:       91 MeV/u 
 
Yield of82Ge(2+) / incident 82Ge:    8 · 10-4   (290 mb, 0.05 pps) 
Yield of 82Ge(2+) / isotopes of Ge (products of 82Ge+208Pb reaction):   0.38 

 
 
 
 

Estimated pγ rate for 82Ge(2+) (3% γ efficiency at 1.3 MeV):  5 /h 

Yield of 82Ge at S4/ incident particle     6.2 · 10-8   (62 pps)

}     d/R= 0.73 



Some additional information for FRS setting 
 
Slits:  
S1 ± 10cm 
S2 ± 10cm 
S3 ± 10cm 
 
Reaction target ± 3.5cm 
 
Yield of all fragments / incident particle before SC21:   5 · 10-6 (5 103 pps)  
Yield of all fragments / incident particle before MUSIC at S4:  4 ·10-7 (4 102 pps) 
 
 
Bρ(D1) = 7.8910 Tm 
Bρ(D2) = 7.8910 Tm 
Bρ(D3) = 4.9000 Tm 
Bρ(D4) = 4.9000 Tm 
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TOF (S2-S4) vs Z

0.71

0.72

0.73

0.74

0.75

0.76

0.77

0.78

0.79

0.8

x 10
-2

155 160 165 170 175 180 185 190 195 200 205 210

 



Experiment #5 
 

D. Tonev et al.:  
Investigation of the origin of mixed-symmetry states using  
relativistic COULEX of N=52 isotones 
 
Nucleus of interest:   88Kr (fission, Coulomb excitation) 
 
Primary beam:   238U  109 pps 750 MeV/u 
Production target:  9Be  1416 mg/cm2     d/R=0.2 
 
 
First step  238U → 88Kr: 
Secondary beam:  88Kr    744 MeV/u  
Yield of 88Kr / incident 238U:       2.1 · 10-3  (26 mb)   
Charge states after production target:   fully stripped 

 

Al degrader at S1:   7500 mg/cm2         }     d/R= 0.9 Al degrader at S2:   8000 mg/cm2     173  MeV/u 
Charge states after degraders:   fully stripped 

 
Energy at reaction target (S4):   140  MeV/u  
Charge states at reaction target (S4):  fully stripped 

 
Slits:  
S1 ± 10cm (open)  
S2 ± 10cm (open) 
S3 ± 10cm (open)  

 
Transmission of 88Kr:     Yield / incident particle: 
At S1 after degrader:   3.8 %     8.0 · 10-5 
At S2 after degrader:   0.39 %   8.2 · 10-6 

Total at S4: (σx(88Kr) = 2.1 cm)  0.27 %  5.7 · 10-6 

  
Yield of 88Kr  at S4 / all fragments:  0.36 

 
 
 

 
 
Second step

 
Reaction tar

 
Energy of 88K
 
Yield of 88Kr
Yield of 88Kr
  

 
 Estimat
Yield of 88Kr at S4/ incident 238U:     5.7 · 10-6   (5700 pps) 
 88Kr  → 88Kr(2+): 

get at S4:  208Pb    400 mg/cm2      
 
r behind the reaction target:       122 MeV/u 

(2+
1) / incident 88Kr:       3.2 · 10-4   (200

(2+
2) / incident 88Kr:       8.0 · 10-5   (50 

    

ed pγ rate (3% γ efficiency):   for 88Kr(2+
1)  194 per ho

for 88Kr(2+
2)    50 per ho
       - 
d/R= 0.2 

 mb, 1.8 pps) 
mb, 0.46 pps) 

ur 
ur 



 
Some additional information 
 
The fission cross section for 86Se is 0.910 mb compared to 26 mb for 88Kr. 

  
 
Slits:  
S1 ± 10cm 
S2 ± 10cm 
S3 ± 10cm 
 
Reaction target ± 3.5cm 
 
Yield of all fragments / incident 238U after S1 degrader:      6.1 · 10-3 (6.1 · 106 pps) 
Yield of all fragments / incident 238U before SC21:      8.8 · 10-4 (8.8 · 105 pps) 
Yield of all fragments / incident 238U before MUSIC at S4:      2.6 · 10-5 (2.6 · 104 pps) 
Yield of all fragments / incident 238U behind the reaction target:  2.5 · 10-5(2.5 · 104 pps) 
 
 
Bρ(D1) = 10.648 Tm 
Bρ(D2) = 8.9225 Tm 
Bρ(D3) = 4.8265 Tm 
Bρ(D4) = 4.8251 Tm 
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Experiment #6 
 

C. Fahlander et al.:  
Relativistic Coulomb excitation of nuclei near 100Sn 
 
Nucleus of interest:   104Sn  
 
Primary beam:   124Xe  109 pps 550 MeV/u 
Production target:  9Be  4 g/cm2     d/R=0.56 
 
 
First step  124Xe→ 104Sn: 
Secondary beam:  104Sn    309 MeV/u  
Yield of 104Sn / incident particle       6.8· 10-7 (4.5 10-3 mb)   
Charge states after production target:   fully stripped 

 

Al degrader at S1:    -            - 
Al degrader at S2:   1560 mg/cm2     155 MeV/u 
Charge states after degraders:   fully stripped 

 
Energy at reaction target (S4):     95 MeV/u  
Charge states at reaction target (S4):  fully stripped 

 
Slits:  
S1 ± 3cm  
S2 ± 10cm (open) 
S3 (-2;2.5)  

 
Transmission of 104Sn:     Yield / incident particle: 
At S1 after slits:              87 %     6.0 · 10-7 
At S2 after slits:    73 %    5.0 · 10-7 

At reaction target:(σx(104Sn) = 1.7 cm) 55 %   3.7 · 10-7 

  
Yield of 104Sn at S4 / all fragments:  0.06 

 
 
 

 
 
 
Second step 104Sn  → 104Sn(2+): 

 
Reaction target at S4:  208Pb     200 mg/cm2     d/R= 0.26 

  
Energy of 104Sn behind the reaction target:       77 MeV/u 
 
Yield of 104Sn(2+) / incident 104Sn:       8 · 10-5   (200 mb, 0.03 pps) 
Yield of 104Sn(2+) / isotopes of Sn (products of 104Sn+208Pb reaction):   0.92 

 
 
 
 

Estimated pγ rate for 104Sn(2+) (3% γ efficiency at 1.3 MeV):  3 /h 

Yield of 104Sn at S4/ incident particle     3.7 · 10-7  (370 pps) 

}     d/R= 0.55 



Some additional information for FRS setting 
 
Slits:  
S1 ± 3 cm 
S2 ± 10 cm 
S3  (-2;2.5) cm 
 
Reaction target ± 3.5cm 
 
Yield of all fragments / incident particle before SC21:   1.5 · 10-4 (1.5 105 pps)  
Yield of all fragments / incident particle before MUSIC at S4:  6.4 ·10-6 (6.4 103 pps) 
 
Yield with slits open (all frag./ip before SC21):   1.7 · 10-4 (1.7 · 105) 
Yield with slits open (all frag./ip before MUSIC at S4):  1.2 · 10-5 (1.2 · 104) 
Transmission of 104Sn with open slits:    63% 
 
Bρ(D1) = 5.6856 Tm 
Bρ(D2) = 5.6875 Tm 
Bρ(D3) = 3.8845 Tm 
Bρ(D4) = 3.8842 Tm 
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Experiment #6 
 

C. Fahlander et al.:  
Relativistic Coulomb excitation of nuclei near 100Sn 
 
Nucleus of interest:   108Sn  
 
Primary beam:   124Xe  109 pps 600 MeV/u 
Production target:  9Be  4 g/cm2     d/R=0.5 
 
 
First step  124Xe→ 108Sn: 
Secondary beam:  108Sn    377 MeV/u  
Yield of 108Sn / incident particle       5.0 10-4 (3 mb)   
Charge states after production target:   fully stripped 

 

Al degrader at S1:   1770 mg/cm2     263 MeV/u 
Al degrader at S2:     930 mg/cm2     158 MeV/u 
Charge states after degraders:   fully stripped 

 
Energy at reaction target (S4):   101 MeV/u  
Charge states at reaction target (S4):  fully stripped 

 
Slits:  
S1 ± 0.4 cm  
S2 ± 3.0 cm 
S3 ± 10 cm (open) 

 
Transmission of 108Sn:     Yield / incident particle: 
At S1 after slits:              24 %     1.2 · 10-4 
At S2 after slits:      9 %    4.4 · 10-5 

At reaction target:(σx(108Sn) = 1.7 cm)   8 %   4.0 · 10-5 

  
Yield of 108Sn at S4 / all fragments:  0.57 

 
 
 

 
 
 
Second step 108Sn  → 108Sn(2+): 

 
Reaction target at S4:  208Pb     200 mg/cm2     d/R= 0.23 

  
Energy of 108Sn behind the reaction target:       85 MeV/u 
 
Yield of 108Sn(2+) / incident 108Sn:       1 · 10-4   (200 mb, 4.6 pps) 
Yield of 108Sn(2+) / isotopes of Sn (products of 108Sn+208Pb reaction):   0.87 

 
 
 
 

Estimated pγ rate for 108Sn(2+) (3% γ efficiency at 1.3 MeV):  490 /h 

Yield of 108Sn at S4/ incident particle     4.0 · 10-5  (4 104 pps) 

}     d/R= 0.67 



Some additional information for FRS setting 
 
Slits:  
S1 ± 0.4 cm 
S2 ± 3.0 cm 
S3 ± 10 cm (open) 
 
Reaction target ± 3.5cm 
 
Yield of all fragments / incident particle before SC21:   5 · 10-4 (5 105 pps)  
Yield of all fragments / incident particle before MUSIC at S4:  7 ·10-5 (7 104 pps) 
 
Yield with slits open (all frag./ip before SC21):   6 · 10-3 (6 · 106) 
Yield with slits open (all frag./ip before MUSIC at S4):       10-3 (106) 
Transmission of 108Sn with open slits:    40% 
 
Bρ(D1) = 6.6177 Tm 
Bρ(D2) = 5.3945 Tm 
Bρ(D3) = 4.0742 Tm 
Bρ(D4) = 4.0742 Tm 
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Experiment #11 
 
 
Zs. Podolyak, et al.:  
Prompt gamma spectroscopy and isomer tagging. 
Deformation of five-quasiparticle states in the A≈180 mass region  
 
Nucleus of interest:   179W 
 
Primary beam:   208Pb  108 pps 1GeV/u 
Production target:  9Be  1.6g/cm2   d/R=0.13 
 
Secondary beam  179W    897 MeV/u  
Yield of 179W / incident 208Pb     4.23· 10-5 (0.952mb)(EPAXII:0.893 mb)  
Charge states after prod. target   fully stripped:74+(57.1%) 
                   73+(33.5%) 
         72+(  6.4%) 
Al degrader at S1    -            - 
Al degrader at S2   8500 mg/cm2     293.5  MeV/u 
Charge states after degraders   fully stripped:74+(65.8%) 

}  d/R=0.76 

         73+(30.6%) 
         72+( 3.6%) 
Energy at reaction target (S4)    234.5  MeV/u  (74+)  
Charge states at reaction target (S4)  fully stripped:74+(100%) 
 
Slits:  
S1 ±15mm(open for179W) 
S2 ±40mm(open for179W) 
S3 ±15mm(open for179W) 
 
Transmission of 179W(fully stripped):   Yield / incident particle: 
At S1 after slits    93.5 %   3.96· 10-5 
At S2 after slits    36.4 %   1.02· 10-5 

At S4 (σx(179W) = 1.5 cm)             32.5 %  0.85· 10-5 

  
Yield of 179W  at S4  / all fragments  0.23 
 
 
 
Y
 
 
 
R
E
Y
Y
E
E
 

Yield of 179W at S4 / incident 208Pb   8.5 · 10-6  (8.5 · 102 pps) 
ield of I=35/2- isomer  at S4(2.7%)                         

Second step: coulomb excitation 

eaction target at S4   208Pb (300 mg/cm2)    
nergy of 179W behind the reaction target:                                  
ield of 179W(37/2-)/incident 179W(35/2-):                                    
ield of 179W(39/2-)/incident 179W(35/2-):                                    
stimated pγrate for179W(37/2-)(3%γefficiency &10% tagging
stimated pγrate for179W(39/2-)(3%γefficiency &10% tagging
23.0/s   

d/R=0.12 
    215.2 MeV/u 
2*10-3 (2327mb) 
1*10-4 ( 123mb) 
 efficiency):         0.5/h 
 efficiency):  2.5· 10-2/h 



 
Some additional information for FRS setting 
 
Slits:  
S1     ± 15mm                                           
S2     ± 40mm            
S3     ± 15mm            
 
Reaction target ± 35mm 
 
Yield of all fragments/ incident 208Pb after S1 slits:   2.9· 105 
Yield of all fragments/ incident 208Pb before SC21:    2.9· 105 
Yield of all fragments/ incident 208Pb before MUSIC at S4:  3.6· 103 
Yield of all fragments/ incident 208Pb behind the reaction target:        2.5· 103 
 
 
 
Bρ(D1)  = 12.7 Tm 
 
Bρ(D2)  = 12.7 Tm 
 
Bρ(D3)  =  6.4 Tm 
 
Bρ(D4)  =  6.4 Tm 
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