
BENDS IN OVERSIZED RECTANGULAR WAVEGUIDE FOR THE 

ITER RELEVANT LHCD SYSTEM  

S. Meschino
2
, S. Ceccuzzi

1
, F. Mirizzi

1
, L. Pajewski

2
, G. Schettini

2 

J.F. Artaud
3
, Y.S. Bae

4
,  J.H. Belo

5
, G. Berger-By

3
, J.M. Bernard

3
, Ph. Cara

3
, A. Cardinali

1
, 

C. Castaldo
1
, R. Cesario

1
, J. Decker

3
, L. Delpech

3
, A. Ekedahl

3
, J.Garcia

3
, P. Garibaldi

3
, M. 

Goniche
3
, D. Guilhem

3
, J. Hillairet

3
, G. T. Hoang

3
, Q.Y. Huang

6
, F. Imbeaux

3
, H. Jia

6
, S.H. 

Kim
3
, Y. Lausenaz

3
, R. Maggiora

7
, R. Magne

3
, L. Marfisi

3
, D. Milanesio

7
, W. Namkung

8
, L. 

Panaccione
1
, Y. Peysson

3
, A. Saille

3
, M. Schneider

3
, P.K. Sharma

3
, A.A. Tuccillo

1
, 

O. Tudisco
1
, G. Vecchi

7
, R. Villari

1
, K. Vulliez

3
, Y. Wu

6
, Q. Zeng

6
. 

1
Associazione EURATOM-ENEA sulla Fusione, C.R. Frascati, P.O.Box 65, 00044 Frascati (Rome), Italy. 

2
Università Roma Tre, Dipartimento di Elettronica Applicata, via della Vasca Navale 84, 00146 (Rome), Italy. 

3
CEA, IRFM, F-13108 Saint-Paul-lez-Durance, France. 
4
National Fusion Research Institute, Daejeon, Korea. 

5
Associaçao Euratom-IST, Centro de Fusao Nuclear, Lisboa, Portugal. 

6
Institute of Plasma Physics, CAS, Hefei, Anhui, China. 

7
Politecnico di Torino, Dipartimento di Elettronica, Torino, Italy. 

8
Pohang Accelerator Laboratory, Pohang Univ. of Science and Technology, Pohang, Korea. 

9
Institute for Plasma Research, Bhat, Gandhinagar, Gujarat, India. 

Corresponding author: smeschino@uniroma3.it 

 

The present work has been developed within the frame of the EFDA task “HCD-08-03-01: 

LH4IT, EU contribution to the ITER LHCD Development Plan” 

The use of rectangular oversized waveguides in the Main Transmission Lines (MTLs)  of the 

Lower Hybrid Current Drive (LHCD) system of ITER, requires to investigate the problem of 

bends. The high number of involved waveguides (from 24 to 48) must be also taken into 

account. Thus, it has to consider not only the best choice in terms of curved framework, but 

also the proper allocation of all the waveguides. In this context, the principal specifications 

that characterize the design of the bends are: a) to minimize the reflection of the fundamental 

TE10 mode; b) to maximize the transmission of the fundamental TE10 mode; c) to minimize 

the coupling between the TE10 mode and other spurious modes that propagate at 5 GHz. 

This paper presents an overview about the bend options, and it compares the performances of 

several frameworks analyzed by using the Finite Element Method (FEM) commercial 

software, HFSS
®
.  

First of all, simple circular trajectory curves with different angulations, are considered. Then, 

the so called Mitre Bends alternatives are deeply analyzed. These curves are studied by 

several authors in the mono-modal configuration [1, 2], with different techniques but the 

propagation in an oversized environment is a topic not much attended in literature.  

The only design parameter of the simple circular trajectory bend is the bending radius, so that 

the design is not flexible; the Mitre Bend structure is at least more flexible than the previous 

one and it is of great interest to study this type of bend to check the possible advantages. 

Finally an innovative modified Mitre Bend solution based on a cascade of trapezoidal 

elements is proposed. 
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