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Abstract 

Superconducting wigglers are very popular devices for 
generation of the synchrotron radiation in the hard X-ray 
spectral range. The one direction of the future progress in 
wigglers development is reducing of the technical 
complexity wigglers design as well as technical service 
for cryogenic system. The BINP wigglers without liquid 
helium consumption were a noticeable milestone of these 
efforts. The next significant step toward additional 
simplification wiggler design and service is indirect 
cooling of the wiggler magnet. In this case the wiggler 
magnet not immersed into the liquid helium, but cooled 
by thermal connection link with the head of cryogenic 
cooler.  

This approach is used for design of the indirect cooled 
wiggler for IMAGE beamline on the ANKA light source 
(KIT, Germany). This wiggler also will be tested as a 
prototype for damping wiggler for the damping rings in 
the project of the Compact Linear Collider (CLIC) for 
CERN. 

This report summarizes some details of the wiggler 
design as well as a result of the short prototype testing. 

INTRODUCTION 
Budker Institute of Nuclear Physics produced more 

than twenty superconductive insertion devices which are 
working now in many SR centres over whole world [1-5]. 

During thirty years history the number of goals for 
design has been established and fulfilled. Among different 
goals, the simplicity of the regular service and cryogenic 
requirement is a very important. 

From this point of view the wigglers development 
history can be divided by few period. The fist devises 
used a external storage for liquid helium, and operation 
procedure included regular refilling, Later the using of the 
commercial available Gifford-McMahon cryocoolers 
permits reduced difficulties of regular cryogenic 
operations, essentially reduce LHe consumptions and 
increase the refilling time.  

Cryocoolers and common progress in the cryostat 
design permits achieve the real zero consumption of the 
liquid helium, and since 2005 all manufactured devises 
have this feature. 

A currently developed wiggler can be the next step in 
the cryogenic design. Here magnetic coils connected with 
LHe volume by the number of cupper links and 
thermosiphons. This approach permits to have relatively 

simple access to the magnet and to the beam vacuum 
chamber. Principally it’s possible to change whole 
magnetic system inside cryostat during relatively short 
time period (about two weeks) without complicated 
operation (machining, welding).  

This approach had been selected for prototype of the 
damping wiggler for CLIC damping ring [6]. The huge 
number of wiggler on the damping ring requires 
extremely high reliability for every wiggler, so traditional 
approach for magnet isolation in the LHe tank is not 
suitable for this task. Moreover final selection of the 
CLIC damping wiggler design requires testing different 
technologies for coils wiring and the beam vacuum 
chamber coatings. It is possible test different options 
inside single cryostat.  

The currently developed wiggler is dedicated for such 
research work as well as for regular work for SR user on 
the IMAGE beam line at ANKA storage ring. In 
according to agreement between CERN, KIT and Budker 
INP this wiggler should be installed on the ring in the 
middle of the 2013. 

PARAMETERS OF THE WIGGLER 
The main parameters of the wiggler are presented in the 

Table 1. These parameters are the subject of the 
compromise between CERN and KIT requirement. 

 
Table 1: Main parameters of the wiggler with indirect 
cooling 

Parameter Value 

Period 51 mm 

Peak fiels 3 T 

Magnet structure 1/4,-3/4,1,-1,…,-1,3/4,-1/4 

Number of the full field poles 68×2 

Full number of the poles 72×2 

Magnetic gap 18 mm 

Vacuum chamber vertical 
aperture 

13 mm 

Beam heat load 50 W 

Maximum ramping time < 5 min 

Period for LHe refill with 
beam 

> 6 months 

LHe boil off @ quench  < 15 
Field stability for two 
weeks 

±10-4 
 ____________________________________________  
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