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| Ii − I f |≤ lα ≤| Ii + I f |

π iπ f = (−1)
lα

  Strong dependence on lα�
  fastest decay for lα=0  
  Configuration dependence 
  fastest for the same configurations 
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HFi =
t1/2
αi (exp)

t1/2
αi (th)

=
T1/2 (exp) / BRi

t1/2
αi (th)

t1/2
αi (th) M.A. Preston, Phys. Rev. 71 (1947) 865 

HF < 4 – favorite decay (fast) 

  α

Qα i =Qα 0−Ei = [m(A,Z )−m(A− 4,Z − 2)−mα]−Ei
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v = 2Eα /mα

α α

Qα 0 =
2×m(A,Z )×Eα 0
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absolute determinations of α energies using the BIPM 
magnetic spectrometer with a semi-circle focusing of 
alpha-particles.  These measurements were performed in  
the 70's - 80’s for the most intense alpha-transitions   

  228Th, 224,226Ra, 220,222,219Rn, 216,212,218,214,215Po, 212Bi, 227Th, 223Ra, 211Bi, 253Es, 
242,244Cm, 241Am, 238Pu – B. Grennberg, A. Rytz, Metrologia 7, 65 (1971) 
  232U, 240Pu – D.J. Gorman, A. Rytz, H.V. Michel, C. R. Acad. Sci., Ser. B 275, 291 
(1972) 
  210Po - D.J. Gorman, A. Rytz, C. R. Acad. Sci., Ser. B 277, 29 (1973) 
  239Pu - A. Rytz, Proc. Intern. Conf. Atomic Masses and Fundamental Constants, 
6th, East Lansing (1979) 
  236Pu - A. Rytz, R.A.P. Wiltshire, Nucl. Instrum. Methods 223, 325 (1984) 
  252Cf, 227Ac - A. Rytz, R.A.P. Wiltshire, M. King, Nucl. Instrum. Methods Phys. 
Res. A253, 47 (1986).  



Two parameters - the radius of curvature ρρ and the 
mean magnetic induction B. 

E(α) = a (Bρ)2 + b (Bρ)4 + d (Bρ)6  

The factors a, b, d are derived from the latest 
adjustment of fundamental constants (me, e and NA).  

 

The components of systematic 
uncertainty are due to length 
measurements (4.6⋅10-5 E(α)), 
measurement of mean magnetic 
induction (1.3⋅10-5 E(α)) and 
combined effect of uncertainties 
of fundamental constants 
(0.3⋅10-5 E(α)), i.e. the total 
systematic uncertainty is ∼5⋅10-5 
E(α) or ∼0.3 keV  (239Pu). 



  
Magnetic ππ√2 α-spectrometers with high luminosity 

In 1960’s three such big magnetic α spectrometers were built in the Soviet 
Union – in Moscow (Baranov et al.), St. Petersburg (Dzhelepov et al.) and 
Dubna (Golovkov et al.).  

In respect of alpha-particle energies the measurements with π√2 magnetic 
spectrometers are relative – one needs to use alpha-energy “standards”.   
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1 GeV pulsed proton beam on 51 g/cm2 ThCx target 

on-line mass separation (ISOLDE)/CERN 



Windmill System (WM) at ISOLDE 
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PGAC 

The image cannot be displayed. Your computer may not have enough memory 
to open the image, or the image may have been corrupted. Restart your 
computer, and then open the file again. If the red x still appears, you may have 
to delete the image and then insert it again.

 
 
 
 
 



80 x 80 detector 300 μm strips, 
Each with high, low, and delay line 
amplifiers, for implant, decay, and 
fast-decay recognition. 

Data from DSSD showing implant 
pattern 40 cm beyond the focal plane 

208Pb(48Ca,2n)254No 
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