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Abstract 
 

A 6.5T Superconducting Wavelength Shifter (SWLS) 
donated by NSRRC was installed and commissioning at the 
1.2 GeV electron storage ring of the Siam Photon Source. 
This report presents the calculation of radiation shielding of 
the local shielding design for the radiation hot spot at the 
vacuum components downstream of the SWLS.  

 
Introduction 
 

The SWLS which is the second insertion device of 
Siam Photon Laboratory was installed at the middle of long 
straight section between Bending Magnet No.6(BM6) and 
No.7(BM7) of the 1.2 GeV storage ring in 2013. Because 
the power from the old RF system is insufficient to 
compensate the power loss of electron beam, the SWLS can 
be operated the SWLS at 4.0T than the  6.5T. 

The new RF system was constructed, installed and 
commissioned with electron beam in 2016. The RF power 
from new system is sufficient to manage with the operation 
of SWLS at 6.5T. The radiation dose monitoring along the 
downstream components of SWLS is a way to search the 
hot spot of radiation while SWLS is operating. 
 
Radiation dose surveying 

 
The electronic dosimeter, DoseRAE2, is a compact 

device for radiation measurement. It can be used to monitor 
the radiation dose at various points along the downstream of 
vacuum components of SWLS. This dosimeter consists of a 
diode and a scintillation crystal to detect X-ray and gamma 
radiation. It can provide real-time radiation dose rate from 
0.01uSv/h to 10 Sv/h and accumulated dose from 0 uSvto 10 
Sv. 

Radiation doses by applying 2 electronic dosimeters at 
five positions from A to E (shown in figure 1) were 
measured. One of the DoseRAE2 at each position was to be 
wrapped with a 1.5 mm-thick of lead (Pb) sheet while the 
other one was placed without any shielding material. 

Table 1 shows all of the data from radiation dose 
survey. The results from the one without covering lead after 
1 hour and 5 hours show the highest radiation dose at the 
position "D". The increasing of radiation dose is obviously 
seen in the operation of SWLS at 6.5T than at the 4.0T 
while the RF voltage does not affect the increasing of 
radiation dose too much. 

 

 

 
 

Figure  1:  The radiation dose surveying of SWLS  
 
 
Table  1:  The experimental result of radiation monitoring 
 

SWLS 4 T 6.5 T 
RF 

(Oper. volt) 185 kV 185 kV 200 kV 

Time 1 hr 1 hr 5 hr 

Position 
Radiation Dose (mSv) 

No Lead Lead No Lead Lead No Lead Lead 

A 0.0136 0.0061 0.0272 0.0050 0.1013 0.0149 

B 0.0030 0.0020 0.0287 0.0025 0.0939 0.0071 

C 0.1652 0.0016 20.5008 0.0083 707.3961 0.0241 

D 0.3648 0.0023 84.3938 0.0042 1,069.8751 0.0180 

E 0.0041 0.0031 0.3190 0.0022 1.9161 0.0073 

 
 
The radiation dose from the dosimeter wrapped with a 

1.5 mm-thick of lead sheet is significantly less than the 
other dosimeter one without enclosed. The results show that 
the synchrotron radiation contribution is dominant and 
bremsstrahlung radiation which could be produced by high 
energy particles contributes a little to the dose at each 
position. 
 
Tenth Value Layer calculation 
 

The concept of Tenth value layer (TVL) is widely used 
in radiation shielding design. The TVL calculation can 
define the siutable thickness of a shield or an absorber that 
reduces the radiation level by a factor of ten from the initial 
level. The TVL calculation equation can be adopted from 
the Beer–Lambert's law [1]. 
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shielding is going to be installed in the storage ring during 
the period of annual shutdown in 2017. 
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