
Figure 1: Fractionated dipole antenna with two loops (a) 
and array setup on a volunteer with removed covers (b) 

Figure 3: T2w TSE prostate images (TE/TR=130/2700 ms, 0.78x0.78x3 mm2, 
NSA=2) of volunteer subjects with BMI 22 (a) 26 (b) and 32.8 (c) 

Table 1: Coupling levels between antenna and underlying loops, 
between two loops within one element and between antenna of 

one element and loops of the neighboring element. 

 
Figure 2: S-parameter matrices (in dB) of the antennas for 
three subjects with BMI of 22 (a) 26 (b) and 32.8 (c). 
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Target audience: RF coil engineers or MR scientists with an interest in body 
imaging at ultrahigh fields and/or dipole antennas as surface array elements. 
Purpose: Body imaging at ultrahigh field strengths (UHF, 7 Tesla) is performed at 
various institutes with custom developed surface transmit/receive arrays. Recently, 
the fractionated dipole array has been presented where the antenna legs are 
segmented with inter-segment inductors to reduce SAR levels1. The 20 mm spacer 
towards the body leaves room for the placement of detunable loop coils, to realize 
a separate receive array. In this study, we developed an 8-element transceiver 
array consisting of fractionated dipole antennas, combined with a detunable 16-
element receive-only loop coil array. Imaging performance is evaluated by 
coupling matrices, B1

+ amplitude, SNR and T2w prostate images on 6 subjects 
with BMI ranging from 22.0 to 32.8. 
Methods: Under each of the eight transceive antennas, two loops are positioned 
with mutual overlap (figure 1a). Spacing from the antenna towards the patient is assured by a 20 mm polycarbonate placeholder. Within this 
placeholder, receive loops are positioned at 8 mm distance from the patient. The antenna length is 28 cm with two meanders distributed evenly in 
each leg. The loops are oval shaped  (10 cm short axis,16 cm long axis) with 8 capacitors (Ctotal=1pF) and preamp decoupling. Detuning networks 

block the current at two locations during transmit. Each antenna/two loop 
structure is one of eight separate elements that can be placed around the 
pelvis, abdomen or chest of the imaging subject. Volunteer images, with 
informed consent, were acquired on a Philips Achieve 7T platform with 
8x2 kW multi-transmit system (maximum power at coil connector: 
8x900W). Coupling matrices were acquired by directional couplers in the 
transmit line and a software based measurement procedure, carried out 
online in advance of each exam. After RF shimming, B1

+ in the prostate 

was measured by the actual flip angle method 2. SNR was measured by a 
dynamic noise scan with a low flip angle FFE measurement (2x2x2.5 mm3, 
TE/TR=5/100ms, 124x214x10, FA=1º). Subject 6 was also scanned with an 
array of fractionated dipole antennas without Rx loops. 
Results:By their symmetrical placement, the loop coils and the dipole antenna 
are remarkably well decoupled (< -9.8 dB without; < -15.5 dB with detuning, 
table 1). Matching of the antennas is acceptable (< 9 dB, most channels much 
better) and coupling is low (<-14 dB) for all 
investigated subjects, figure 2. B1

+ amplitude 
ranges from 10 μT (BMI 32.8) to 15.4 μT (BMI 
22). SNR values (SOS reconstruction) range from 
21 to 27. The loop coils provide slightly higher 
SNR than the antennas alone (27 vs 22) but also 
reduced B1

+ efficiency. Image quality of T2w 
prostate images is good for all subjects (figure 3).  
Conclusion:The combination of a 8-element 
fractionated dipole array with integrated 16-
element loop coil receive array is a promising enhancement of the existing design. Its good imaging performance with extended acceleration potential 
(not evaluated yet) make it an attractive design for body imaging applications. Next step is to use the dipole antennas also for receive, resulting in a 
24-element receive array with significantly higher SNR. 
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