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Radio Frequency Quadrupole (RFQ) linac

1.0 MeV/u 

Target/1+ IS

ECR Charge-breeder

100 keV/u

1.7 keV/u

LINACs 4-5

289 keV/u

RIB

415 keV/u

Isotope 
Separator

3.4m RFQ

LINAC 1 & 2

LINAC 3

K130 Cyclotron

p/α, 20/60 MeV, 10 µA 

Isotope 
Separator

1.7m RFQ

29 keV/u



2

1.7 m RFQ during installation

29 keV/u ; 1.7 m long RFQ commissioned in Sept. 2005 
India’s first RFQ 

Measured Parameters Value 
Frequency 
Q- value 
RF power for 16O4+ (Vvane=11.45 kV)
RF power for 16O3+ (Vvane=15.27 kV)
RF power for 16O1+ (Vvane=45.9 kV) 
Typical transmission at RFQ exit (FC3/FC2)
Typical transmission of analyzed beam (FC4/FC2)
* Duty factor 20%             # Electron suppressed FC

33.7 MHz
5200
670 W
1.2 kW
*10.8 kW
#85 %
#80 %

 RFQ constructed with complete indigenous technology 

 Machining of Vane, post  & other components  at Central Mechanical Engineering Research 
Institute (CMERI), Durgapur (200 km from Calcutta)

 RF transmitters made by SAMEER, Mumbai ; RIKEN’s (Japan) help in physics design
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Tr

an
sm

is
si

on
 e

ff
ic

ie
nc

y 
m

ea
su

re
m

en
t 

sc
he

m
e



Frequency : 33.7 MHz q/A ≥ 1/16

Energy : 1.38  29 keV/u 

Max. modulation : 1.935

Vane Length : 1.552 m

Vane Voltage : ± 45.9 kV 

Focusing strength : 4.83

Characteristic radius r0: 7.1 mm 

Rp: 174 kΩ

Parameters of 1.7m RFQ

Q: 9830
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3.4m RFQ during installation

3.4m RFQ:  commissioned in July 2008

• q/A=1/14 ; input = 1.75 keV/u; 
output = 100 keV/u, 3.4m long, 
vane length ~ 3.12m, resonating at 37.83 MHz

• RFQ made at CMERI Durgapur, Cavity, 
Cu plating  at GSI, Darmsadt via Danfysik

• Measured transmission efficiency at 
RFQ exit for O5+ ~ 90 %

RIB project site

3.4m RFQ

Normalized vane voltage V/V0
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FC current versus pick-up 
voltage measured at QQ 
focus downstream of  
RFQ

Rev Sci Instrum. 81 (2010) 023301



Frequency : 37.8 MHz q/A ≥ 1/14

Energy : 1.73  98.8  keV/u 

No. of gaps : 9 Vane Length : 3.12 m

Vane Voltage : ± 53.7 kV φs : -21.5°

Accln. grad. : 2.13 MV/m Rp: 65 kΩ

Parameters of 3.4m Long RFQ

Q: 8026



RFQ linac: press coverage
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