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Dear Candidate, 

Thanks for your $35.00 purchase of the SCCAAPM’s study guide for the 

ABR. For official information, see http://www.theabr.org

 The notebook has been assembled for physicists preparing to take the 

Radiologic Physics section of ABR examination. Included are general 

requirements for candidates, example questions and comments from previous 

candidates. It is intended to serve as a study guide for those preparing to take 

the examination. There is no guarantee that any of these questions will be asked 

on future exams. It is updated annually.  

The format of this document is unchanged changed from last year. It is in 

electronic .PDF format. Please note that a few documents are quite old and their 

quality is poor. We have decided to include them anyways. The information is in 

chronological order, i.e. the latest information is at the end of the documents. 

 We would like to thank those who have contributed their notes over the 

many years of this project and request that future exam takers help to perpetuate 

this notebook. 

  

Alex Li & Tim Paul 
SCCAAPM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

January 17, 2006 































































































































































































































































































































































































































































































2003 ABR Oral Exam Questions, Radiation Therapy Physics 
 
QUESTION:  Shown a picture of a klystron.  Explain the principles of operation.  Familiarize yourself 
with specifics; including accelerating voltage, currents, power output etc.  Discuss the waveguide (not the 
accelerating waveguide) and why it is pressurized with SF6. 
 
QUESTION:  Shown a picture of a 4 field chest wall treatment (left tangents, oblique supraclavicular field 
and a medial strip used to treat the internal mammary nodes).  Explain how field junction/divergence issues 
are solved (i.e. table kicks, independent jaws, gantry breaks, etc).  Discuss clinically relevant issues (e.g. 
the use of bolus, critical structures, electron/photon weighting for the IMN field). 
 
QUESTION:  Shown a diagram depicting a 6 field total skin electron irradiation.  Explain the benefits of 
such a setup.  Be prepared to discuss clinical specifics (e.g. dose prescription, fractionation pattern, dose 
inhomogeneity, energy, energy degraders, photon contamination, any required special physics 
measurements). 
 
QUESTION:  Shown both axial and coronal views of a head and neck treatment delivered via 
conventional techniques (opposed laterals + bilateral supraclavicular field) and IMRT.  Be prepared to 
identify each treatment and discuss the relative advantages and disadvantages of each method.  Be prepared 
to discuss clinically relevant issues (critical structures, cone downs etc.).  The question led to a discussion 
of IMRT in general.  Familiarize yourself with intensity maps, objective functions, cost functions 
optimization algorithms, translators, QA, etc..) 
 
QUESTION:  Shown a diagram of a GTV, CTV, PTV, IV etc.  Discuss each.  Also know that certain 
quantities also has an analogous term for normal structures (e.g. CTV and CSV). 
 
QUESTION:  For at least two questions, I was shown two diagnostic images of varying quality.  I was 
asked to provide possible explanations for the difference in quality.  I provided several explanations (e.g., 
energy differences, the use of grids, improper development techniques, large vs. small focal spots, etc.)  In 
order to prepare for a question similar to this, I would recommend you study the entire imaging process and 
isolate each variable and its effect on image quality. 
 
QUESTION:  Shown a CT/MRI fusion.  Discuss the advantages of each imaging modality.  Discuss 
methods of performing image fusion.  Discuss ways to evaluate the quality of the fusion.   
 
QUESTION:  Shown a diagram of the accelerating structure and treatment head of a linear accelerator.  Be 
prepared to discuss the principles of electron acceleration and energy switching.  Also be prepared to 
explain the function of each element in the treatment head. 
 
QUESTION:  Asked to discuss several shielding/radiation related issues.  For example:  What field size do 
you use when calculating the attenuation of primary barriers?  What field size do you use when determining 
scatter for secondary barriers?  At what energy is head leakage the dominating factor for secondary 
barriers?  What is the typical door thickness/composition?  What are the dose limits for the public, radiation 
workers, uncontrolled areas?  What are the posting requirements for radiation areas, high radiation areas, 
very high radiation areas?  State occupancy factors. 
 
QUESTION:  Shown a picture of several detectors.  Asked which to choose in order to measure CT dose.  
Asked why you would not use the other types of detectors.  Also, what other equipment would you need to 
perform the measurements. 
 
QUESTION:  Shown a graph depicting the incidence of cancer vs. age.  Superimposed on this graph were 
the predicted cancer rates using either the absolute or relative risk models.  Discuss the absolute and 
relative dose models.  Asked where we get risk estimates for radiation induced cancers? 
 
 
 



2003 ABR Oral Exam Questions, Radiation Therapy Physics 
 
QUESTION:  Asked several questions related to the change in depth dose versus field size.  Be prepared 
to discuss collimator and phantom scatter.  Be prepared to discuss the effect of collimator scatter on the 
buildup region.  Also, discuss the principle of lateral electronic equilibrium. 
 
QUESTION:  Shown a graph of the Compton cross section and the corresponding energy transfer cross 
section as a function of photon energy.  Be prepared to discuss. 
 
QUESTION: Shown a graph of a depth dose curve.  Asked to fill in the KERMA and collision KERMA 
curves.  Asked to provide equations showing relationships between these quantities.  Discuss why we don’t 
calibrate in the buildup region, and why we do calibrate at 10 cm using TG51.   
 
QUESTION:  Asked to perform simple calculations using PDD and TMR.   
 
QUESTION:  Asked to describe the concepts behind Dose, Dose Equivalent, Effective Dose Equivalent, 
Total Effective Dose Equivalent, Mean Equivalent Dose.  Be prepared to discuss LET, RBE and radiation 
weighting factors.  Be prepared to discuss and provide tissue weighting factors.   
 
QUESTION:  Asked to discuss the principles behind static, universal and dynamic wedges.  What are the 
advantages/disadvantages of each?  How do you design a wedge?   
 
QUESTION:  Shown a diagram of a parallel plate chamber.  Discuss the construction of the chamber.  
State the relative potential of the anode, cathode and guard ring.  When is a parallel plate chamber 
recommended?   



ABR Orals  - 2003 
 

Here are the questions – I wrote these down right after the exam. 
Note that this was the first year where all questions are computer based. 
 
Examiner 1 (friendly, helpful): 
 

1. Figure of shielding cost vs. total lifetime dose (Y1 vs. X) and radiation biologic damage vs. total 
lifetime dose (Y2 vs. X) – these were plotted on the same graph.  Asked to identify threshold 
points on these curves – this had to do with radiation dose models, such as the linear-no threshold 
model (LNT) and the quadratic dose model. 

2. Image of standing wave guide (SW) and traveling wave guide (TW).  Asked to identify and 
explain. 

3. Figure of a DRR for a virtual simulation – asked about field borders, structures, etc. 
4. Two x-ray images of different quality.  Asked how you would improve the quality. 

 
Examiner 2 (not friendly, nor helpful): 
 

1. Image of a parallel plane chamber.  Asked to explain the design and the purpose. 
2. Shown the equation for dose for TG-51.  Asked to explain each parameter. 
3. Shown a 6 field and 4 field prostate treatment plan – asked to identify differences in the plan in 

terms of conformality – which structures are spared more, etc. 
4. Figure of two curves relating to relative and absolute dose risk models. 
5. Shown an excel sheet with a bunch of values, PDDs, output factors, wedge factors, etc. for an 

annual QA with differences also shown from the commissioning values.  Asked to discuss whether 
or not the differences were in tolerance.  Hint:  Memorize TG-40. 

 
 
Examiner 3  (friendly, helpful): 
 

1. Image of 2 different CT images – one with a lung window and the other a bone window.  Asked to 
identify differences in the image. 

2. Picture of a brachytherapy room with dose rates at various locations – asked whether or not the 
various levels were acceptable.  Asked about the procedures for handling emergencies, nursing 
instructions, etc.  (Read the brachy task group on this). 

3. Shown a picture of a SW vs. TW wave guide.  Asked how you would do energy switching and 
about advantages, etc of each. 

4. Given 2 treatment plans with DVHs for PTV and OAR.  Asked which plan is better. 
5. Shown an excel sheet with morning QA values.  Asked if the no.s were in tolerance.  What would 

you do if they were not?  (Again, TG-40)   
 
Examiner 4  (not at all friendly but will help guide you if you are heading the right way): 
 

1. Shown images of a T1 vs. T2 weighted MRI brain scan.  Asked questions relating to the various 
structures and why they show up dark or light?  (Review the MRI stuff). 

2. Shown a picture of a room and asked about how you would shield it for regular brachytherapy? 
3. Same picture but now how would you shield it for HDR brachy? 
4. Figure with curves showing kerma vs. depth dose.  Discuss details of these concepts. 
5. Picture of a Klystron.  How does it work?  Discuss details about frequency, power input/output, 

etc. 
 
Examiner 5  (very friendly, very helpful): 
 

1. Shown a treatment plan of a radiosurgery dose distribution in the axial, coronal and sagittal views.  
Asked about beam arrangements, field sizes, etc. 



ABR Orals  - 2003 
 
 

2. Shown the equation for TG-43 – discuss details on all the factors. 
 
3. Shown a figure on image registration of MR/CT.  Asked to discuss the figure and methods of 

image registration. 
4. Shown a room and asked about how shielding would be done for HDR (very similar to the 

question from Banerjee)?  Hint:  be sure to discuss the ALARA concept in shielding. 
5. Figure of intra-leaf leakage vs. MLC field size, showing that it increases.  Asked to explain. 

 
 



June 2, 2003  ABR Therapy Physics Oral Exam Questions 
 
 
Examiner 1:  

Shown CT scout image, what modality is this image, what is it used for?   
 Explain how CTs used in constructing DRRs, explain details re:DRRs.   
 Example lateral pelvic field, is the DRR the same for SAD setup vs SSD setup? 
 Define CT#, HU, how are they used in RT planning? 

 
Shown kerma and dose curve, explain. 

 (Points to portion of curve beyond dmax) If you put an ion chamber right there, which are you 
measuring, kerma or dose? 

 How do you convert this reading into dose? 
 Led into TG-51, discuss how you do it. 

 
Shown AP chest field with cord block, discuss factors affecting cord dose (energy, 
block width), how many HVLs are your blocks?  Which beam has sharpest penumbra 
of Co-60, 6X, 10X, 18X? (he was pushing towards 10X but seemed to cut some slack 
when I told him I’d only worked with 6X/18X) 
 
Shown diagram of flouro beam incident on patient 

 In which directions is scatter greatest, smallest? 
 How is this situation different interactions-wise from therapy beam scatter? 
 What are maximal sidescatter and backscatter energies? 

 
Shown CT-MR fusion images from ADAC, explain what this is, how you do it, why do you want to 
fuse CT-MR?  Does this appear to be a good image fusion? 
 

Examiner 2: 
How/what would you estimate gonadal/fetal dose for a woman with breast ca 
receiving tangents + e- to a TD of 60 Gy? 

 Where do you find guidance on this? 
 What can you do about it? 
 What dose levels would cause you to be concerned about fetal risks?  
 What are the magnitudes of the risks? 

 
Ir-192 vs Cs-137 vs I-125: Discuss physical and radiological properties, radiation 
safety aspects, uses, clinical aspects. 
 
Brachy patient (Cs-137) needs a CT after applicators are loaded, how do you handle 
it?  Would your answer be different if the implant were an Ir-192 sarcoma implant?  
How/why? 
 
Photon and electron cal depths for TG-21 and TG-51, discuss some details about how 
you do TG-51.  What are the differences between TG-21 and TG-51, procedure and 
physics-wise, discuss rationale for replacing TG-21 with TG-51. 
 
What are the differences between a diagnostic CT unit and a dedicated CT-sim unit 
(table top, bore size maybe, lasers, virtual sim software perhaps) 



Examiner 3:  
Shown simplified diagram of arrangement of TSET fields on cylindrical phantom. 

 Do you recognize this, what is it? 
 What diseases are treated with TSET? 
 What e- energies are used? 
 Discuss dosimetry, PDDs of TSET beams. 
 What areas are underdosed with TSET, what do you do about it (e- boost or 

orthovoltage boost) 
 
Shown CT-MR fusion images from ADAC, explain what this is, how you do it, why 
do you want to fuse CT-MR?  Does this appear to be a good image fusion?  This was 
essentially the same question as before but with a slightly different picture, this one 
was of a stereotactic CT with an MR). The discussion led into a few basic SRS 
questions, what are tolerance doses for brain, fractionated and single fraction SRS? 
 
Shown diagram of Ir-192 LDR implant brachy room with dose rates in mR/hr. 

 Do you see any problems (there are at least one or two)? 
 What would you do about it (empty adj. room, add temp. shielding? 
 What is missing from this diagram? (notation of portable shielding) 
 How would you calculate stay times for nurses? 
 What are your nursing instructions? 
 What are applicable dose limits? 
 Discuss dose limits for pregnant radiation workers (how does it work 

administratively) 
 
Shown e- beam in tissue which encounters a slab bone inhomogeneity. 

 What happens dosimetrically? 
 What can you do to make it better? 
 How thick does the internal shield have to be? 
 Discuss backscatter dose enhancement on the superficial side of the 

inhomogeneity. 
 What e- energy would you recommend to treat a 2cm thick buccal lesion with? 

 
Shown diagram of klystron, magnetron.  What are these, what are the pros and cons of 
using each in a linac?  What physically happens in your linac when you program up an e- 
beam?  One foil or two scattering foils, what are they made of, what does the first and 
what does the second foil do? 



 
Examine 4:  
Shown radiation damage vs dose curves. 

 What are curves a-d? (LNT, hormesis, supralinear, threshold) 
 Discuss each curve 
 Where did the data come from to generate these curves? 
 Why is the low-dose region labeled as “uncertain”? 

 
Shown picture of cylindrical and pancake ion chambers.  What are these, what is each 
used for?  Where is the effective point of measurement for each? 
 
Shown TG-43 equation (which had a minor error in it, it’s supposed to be dose rate at r, 
theta not dose at r, theta).  Explain each of the terms.  How would you do TG-43 
dosimetry for a Cs-137 source?  How do you do it for other sources? 
 
Shown CT-MR fusion images from ADAC, explain what this is, how you do it, why do 
you want to fuse CT-MR?  (third time I got this question) 
 
Shown schematic of e- beam going through linac, through treatment head, and out.  

 Why is there such a thing as the virtual source for electrons? 
 Have you ever measured the VSD? 
 How would you /did you do it? 
 How do you or do you use the VSD clinically? 
 How do you calculate electron beam MUs at your institution?



 
Examiner 5:  
Shown White I, Yellow II, Yellow III rad material shipping labels.  What are these, when 
do you need to use each (transport index and surface readings)?  Are you the RSO at your 
facility?  He seemed to back off a bit when I answered “no”. 
 
Shown CT cut of H&N neck area with isodoses, the parotids and cord were outlined. 

 What part of the body is this, what type of disease are we treating? 
 What are the critical structures?  Point out the target (it was also contoured so 

pretty easy). 
 What type of beams were used to generate this isodose distribution? (Obviously 

IMRT due to “donut hole” of dose around the cord and “dips” in the high dose 
areas around the parotids). 

 Do you do IMRT – discuss your IMRT QA briefly. 
 Discuss IMRT in the H&N region vs IMRT for the prostate (localization, organ 

movement, critical structures, beam arrangements) 
 
Shown anatomical drawing of female thorax with nodes. 

 Indicate where the SCLAV, axillary, and internal mammary nodes are located. 
 How do you treat each of these say with a four or five field technique? 
 Treat to what doses? 
 How do you treat the IMC? 

 
Shown three scenarios (simple diagram which I now see is Figure 7-15 on page 126 of 
Karzmark’s book) of e- beam entering 90 degree bend magnet.   

 Discuss the effect of each situation on e- beam flatness and symmetry.   
 How would you try and fix it (examiner seemed satisfied with me explaining 

which pots to tweak and how I adjusted steering once on a Varian machine).   
 Does a 270 bend magnet focus the beam differently than a 90 degree magnet, 

which is better? 



ABR June 2003 General Comments: 
 
All examiners were friendly, polite and not intimidating. All but one was fairly interactive. He provided 
little feedback and his follow-ups were limited. The others explored in more depth or breadth based on my 
comments. Overall the exam was as expected and not too difficult. For me, there were a couple of gotchas. 
I had almost no clue for Question 1, Examiner 2. 
 
Questions 
 
Examiner 1 
 
Q1. Layout of three patient rooms in a row (same side of corridor) on a hospital floor: Center room 
identified as location of brachytherapy. Center room has window. Define ALARA and discuss ALARA in 
terms of this scenario.  Discuss the use of this room for LDR Ir-192. What are acceptable doses outside of 
the room. What type shielding would be used, if any? 
 
Q2.  2 Pictures: Left Klystron, Rt Magnetron. What are they? What is the difference between the two? 
What is the difference between LINACs that use magnetron & klystron? Advantages/disadvantages. About 
how big are they? 
 
Q3. Axial Brain MRI & CT (SRS frame pins) of approximately same cut. What are these images? How are 
they used in RT. What are advantages/disadvantages of each for RT. Can you calc dose on MRI? What do 
you need to do to verify doses calculated on MRI? What are your concerns? 
 
Q4. Port filming. Why? How often. What dose/MU given? What type of film is used? What dose gives O.D 
= 1 for this film. What other film do you use in the department. What is the fraction of total dose from port 
filming? Should this be included in the total dose to the patient? 
 
Q5. Discuss the effect of voltage on ion collection efficiency. How do you check this for an ion chamber? 
Is it greater or less than one? Approximately what value is Pion? 
 
Examiner 2 
 
Q1. Orthogonal AP/LAT films… poor quality. Bladder marked. 2 curved applicators with seed markers in 
them. Lateral film show a great deal of curvature on the appliance ( a tandem? ), there is radio opaque 
object near the rectum. What is this procedure; describe the objects and relevant structures in the images. 
This one got me. Did not recognize the appliances due to my limited HDR experience. 
 
Q2. Diagram of RT room with maze. Note maze wall is a line with no thickness… confusing at first. 
Gantry rotates toward maze and corridor to left and park to the right. At bottom is the control room and on 
top is another park/garden. Discuss beam arrangement in room, use factor, occupancy factor, dose limits in 
each area. Recommend an improved layout for the room. 
 
Q3. TG-43 dose calculation equation. Discuss each term in the equation. What happens to geometry term 
when you assume a point source? How does your TP system handle this? How does TP system handle Cs-
137 needles? 
 
Q4. Crude diagram of slow wave-guide with open disk in the middle. Below is sin wave of field voltage. 
Discuss propagation of wave and electrons in structure. What happens to microwaves at the end of wave-
guide. Describe the recirculation system? What is the difference in the two wave-guide structures? Is recirc 
system under vacuum? 
 
Q5. Radiobiology cell survival curve plotted SF vs. dose. 2 curves, one for High LET one Low LET 
radiations. Discuss all parameters marked. Final D0, n extrapolation number, Dq . Discuss the two curves 
and their shapes. Why are they shaped this way. 
 



Examiner 3 
 
Q1. Right out of Karzmark… 3 pictures of electron path spread in a 90 degree bending magnet. Discuss 
spread in bent beam due to distributions of energy, lateral position and particle path divergence. 
 
Digressed … draw and discuss beam profile at dmax and at depth. How do you characterize this? What is 
the definition of flatness and symmetry? What is recommended tolerance? 
 
Q2. Right out of the textbook. Plot of KERMA and Dose vs depth. Discuss curves. Why does dose build 
up… etc. Describe TCPE and what causes it. 
 
Q3.  Compton scatter x-section plotted as a function of energy. The following variables were plotted vs. 
energy. σ, σtr , σs. This plot caught me off-guard and I did not recognize the subscripts immediately. 
 
Q4. Two chest radiographs. Lt is blurred rt is clear. Which is better and why? What is causing the poor 
image quality? How might it be fixed? 
 
Q5. Diagram of TG51 Beam quality measurement for high-energy photons with Pb foil in place. Why the 
Pb foil? Great detail paid to the Pb foil. Known electron spectrum vs. unknown. 
 
Examiner 4. 
 
Q1:  Isocentric breast tangent set up with wedges … wedges nearly invisible on screen. Describe how you 
would plan this? What energy? What wedge angle? Without wedge where will the hot spot be? Where will 
it be with wedges? How hot will it be? How hot is acceptable? What if you have a thick-breasted patient 
and the spot is too hot or the distribution is not uniform? How high an energy should you use? What about 
high-energy photons say 18/25 MV? 
 
Q2. Discuss conventional wedges, universal wedge and dynamic wedge. How do they work? What are adv 
and disadv of each? What is the dose to the contralteral breast from each? Is this significant? 
 
Q3. AP double exposure Pelvis port film. AP BEV IMRT verification film. What are these images? Why 
would you take them? Why double exposure. How do you verify BEV film for IMRT? 
 
Q4. What is the physical or biological meaning of point A and point B in a Tandem & Ovoid treatment? 
Draw tandem and ovoid on AP & LAT projections. Are ovoids above or below the OS? Draw in Point A 
and point B. Are there any other points of concern? What are they? Identify them on your sketch. 
 
Q5. Axial brain with checkerboard of CT & MRI. What is this image? Why is it used? 
 
Examiner 5.  
 
Q1. How you acceptance test a treatment planning system for photons and electrons? How do you evaluate 
3D dose distributions? 
 
Q2. Describe an ion chamber used for photon dose measurements. What is the collective volume? What is 
the wall made of, what is the electrode made of? Can you use parallel plate chamber for photons? 
 
Q3. How do you commission wedges for TP system. How do you verify? 
 
Q5. How do you calibrate a LINAC for electron and photon dosimetry? 
 
 
 
 
 



ABR Oral Exam Questions for Therapeutic Radiologic Physics, June 2004 
 
 
Examiner 1: 
 
- Compare and contrast linac and simulator operations, led to discussion of beam flatness 
and the material flattening filters are made of. 
 
- A head and neck plan shown. Identify (and discuss) GTV, PTV, and critical structures. 
 
- Two port films shown, one static field and the other an IMRT one (hard to identify at 
first), led to IMRT QA discussion. 
 
- Linac diagram shown, identify flattening filter, what does the beam intensity look like 
without the filter. 
 
- Diagram of an orthovoltage room shown. Discuss shielding requirements for the room 
and the factors used in shielding calculations. 
 
 
Examiner 2: 
 
- Photon beam quality specification in TG-51. How do you cross-calibrate a parallel-plate 
chamber against a cylindrical chamber. What beam (photon or electron) and energy 
would you use? 
 
- How is the DRR generated? Led to DRR QA. 
 
- What is image registration and fusion? What are the five imaging modalities that can be 
fused? 
 
- Shielding calculation formulas for megavoltage facilities. 
 
- Are the 12 MeV beams generated by two linacs equal? Discuss. 
 
 
Examiner 3: 
 
- Three lung plans shown. What is the difference between them? Homogeneous vs. 
heterogeneous, led to discussion of kernels and how the inhomogeneity correction affects 
them. 
 
- You take over a clinic and discover that the linac calibration is off by 15%. What would 
you do? What could have contributed to this, methods, TG-21/51 factors, etc? 
 
 



- What are mean dose equivalent, effective dose equivalent, weighting factors. Which 
organs have higher weighting factors and why. 
 
- Would you purchase an MR-Sim? Discussion of CT/MR differences, treatment 
planning using MR only. 
 
- Questions on radiation safety for brachytherapy patients, nursing instructions, visitor 
instructions, etc. 
 
- Three Pion curves shown (from TG-21), which one is for continuous, pulsed, and pulsed-
scanned beams? 
 
 
Examiner 4: 
 
- Shown a breast plan, discuss how to improve it (changing the wedge angle, electronic 
compensation, etc.) 
 
- Shown the diode diagram (from Khan’s book), explain how the diode works, discussing 
of various factors affecting diode and TLD response 
 
- Shown the isodose lines for an electron beam, explain contraction of isodose lines, 
explain the same for photon isodose lines 
 
- Explain the advantage/disadvantage of physical, dynamic, and universal wedges, lead to 
discussion of EDW QA 
 
- Explain how to measure dose in the buildup region 
 
 
Examiner 5: 
 
- Explain QA aspects of brachytherapy using Cs-137, Ir-192, and I-125, including HDR 
QA 
 
- Explain when each of these applicators (or a combination of them) is used: Tandem, 
Ovoid, Cylinder, Dome, and Ring 
 
- Shown the diagram of a microtron, explain its operation in detail 
 
- What would you do if the delivered dose to a patient were off by more than 14% from 
prescribed dose (NRC and state regulations)? 
 
- Shown port film and DRR, explain the difference, identify gold seeds present in the 
images 



ABR Oral Exam 2004 
 
 
The following questions were asked on my ABR oral exam, to the best of my 
recollection.  Of the five examiners, four were generally very nice and helpful, including 
one who offered every candidate candies!  Only one was not helpful, and he made no 
effort to stop me when I veered off course.  To the future candidates, try to avoid 
spending too much time on a question you do not know the answer to.  The examiner 
may not keep track of time, and you may not have enough time to answer the questions 
you are familiar with later.  I generally found the exam to be quite fair, but too clinical, 
and not enough physics.  This is especially true on imaging.  I was quite prepared to 
answer how each image modality and equipment work, how to do image reconstruction, 
and questions related to image processing etc., just like the examining topics displayed on 
the ABR web site.  But as you will see below, the questions asked were quite different 
than what I had expected and prepared.  On the other hand, radiation biology questions 
were in previous exams, but not in my year.  Personally, I think that radiation biology 
should be included as one of the examining categories.   
 
Finally, a word about the hotel, Executive West, where the exam was held.  The hotel is 
right by the Louisville airport.  I could still hear planes taking off or landing at 2 am.  
Someone told me later the airport was also a hub used by the UPS.  So if you are a light 
(or nervous) sleeper, and your exam appointment does not start at 7 am, you may want to 
consider staying elsewhere.   
 
 
Examiner 1: 
1) Shown 2 MR images.  What types are they?   [Since I could not get past the part 

identifying the T1, T2, or proton density weighted with or without contrast, I never 
got around to answer the remaining questions.] 

2) Shown isodose distribution on a head using 3-field conformal (Ant, 2 wedged 
laterals).  What can be done to reduce the dose to the eyes? 

3) Shown a color picture of a linear accelerator.  Identify all the highlighted areas that 
the beam travels, and how each works.  [The quality of the drawing was not very 
good.  So take your time before you blurt out an answer.] 

4) TG-51 questions:  18 MV and %dd(10)x vs %dd(10)pb.  What’s the purpose of using 
the 1 mm Pb foil?  Where should it be placed?  What if you use 2 mm Pb foil instead, 
what would happen to the dose?  Other related questions.   

5) Shown a bunker.  Where would you place an 18 MV linear accelerator?  What would 
be the minimum dimensions of this bunker?  What should the door be made of?   
Where should the HVAC ducts be placed? 

 
Examiner 2: 
1) Shown checkered image of a CT-MR fused image.  Identify it.  Why do we do 

fusion?  How do you perform fusion?  What information does CT give and MR give?  
Can you plan on MR images?   



2) Shown a PDD curve of a 10 MV beam.  What causes the buildup?  Does your 
treatment planning system model it?  How accurate is it? 

3) Shown a patient room adjacent to two patient rooms, next to a corridor and a window.  
Can we use the room for prostate brachytherapy?  What are the dose limits in the 
other areas? 

4) Shown an annual QA report.  It contains tables of PDD, output factors, wedge, tray 
factors etc.  Is there a problem?  (PDD at 10 cm of two different field sizes were off 
by 4.4% and 2.2%.)  What are you comparing?  What is your state requirement?  
What could cause this problem?  What do you do?  Why do you think the 2% 
tolerance is acceptable? 

5) How does the pressure influence your ion chamber reading and why?  If you suspect 
that the barometer in your clinic is not accurate, can you call the local airport to verify 
the reading?  What are the factors that could alter the reading between your clinic and 
the airport?  How is the airport barometer calibrated vs. yours?   

 
Examiner 3: 
1) Shown a patient room adjacent to two patient rooms, next to a corridor and a window.  

Some question about using it for Ir-192 brachytherapy.  Discuss the ALARA concept.  
Why don’t we just shield the room such that other rooms would only get background 
dose?  What are the legal limits?  Any exception?  What about pregnant women 
entering a room below the limit?  Can you use a room for HDR originally designed 
for a simulator?   

2) How do you measure the leakage of an 18 MV linear accelerator?  Which 
instruments?  Where to place detectors?  Should the collimators be open or closed?  
For neutrons too?   

3) Shown two isodose distributions of a head and neck case using an anterior beam.  
What kind of beam?  [Electron.]  What is the difference?  If the cord has already 
gotten 45 Gy, which beam would you prefer?  How do you shift the isodose lines 
anteriorly?  [Looking for 2 answers here.]  What is the limit of the cord dose?    

4) Shown a block diagram of a TLD reader and adjacent apparatus.  Identify the 
components. How does TLD work?  How does the TLD reader work?  Draw a glow 
curve.  What does the PMT do?  What is the unit of the final output reading?  How do 
get the output reading from the glow curve?  How would you use TLD to measure the 
dose a patient gets?  

5) Shown a diagram of portal with three different colors.  What are the definitions of 
GTV, CTV, and PTV?  Identify them on the diagram.  What does the radiation 
oncologist draw on the CT?  What about the isodose line he chooses?   

 
Examiner 4: 
1) Shown two H&D curves without labels.  Identify the curves, the axes, and the typical 

range of values.  What’s the definition of optical density?  What is the speed of a 
film?  Which one is faster?  What do you use them for?  Which films do you use for 
port?  For verification?  Amount of MU’s delivered for various types of films.   

2) Shown three radiation labels - White I, Yellow II, and Yellow III.  What are they used 
for?  The limits?  What is the value called if we make a survey measurement a meter 
away?  [Transportation Index, of course!]  Where would you find these labels?  Take 



for example I-125.  What’s the half-life?  Energy?  How is it shielded?  Which label 
would be on the shipping package?  Compare with Ir-192.   

3) Shown a diagram of a Klystron.  Identify the components.  What does it do and how 
does it work?  What is the power output?  How much is it?  What other type of 
competing design?  What is its power output?  What are the advantages and 
disadvantages of each?   

4) Shown two orthogonal images.  Identify which direction the images were taken.  
What are the images for?  Identify the treatment apparatus.  [Tandem and ovoid.]  
Can you tell just from the film whether this is HDR or LDR?  What is the metal plate 
by the tandem for?  Why does the first dwell position in the tandem not loaded?  
What are point A and B?  Identify various structures.  What is the balloon with the 
point marked “b”?   

5) [I can’t remember if this is a question by itself or a follow up question.]  How would 
you calibrate an HDR Ir-192 source?  What instruments, why?  What is the unit of 
reading?  What is the typical activity of a new HDR source?  What happens if you 
receive one with an activity larger than stated, say 10 Ci?  What is the half life of Ir-
192?  How does the source arrive?  What about Ir-192 for LDR?   

 
Examiner 5:   
1) Shown 2 images of 3-D conformal isodose distribution of a prostate plan.  Identify 

which energy for which plan used.  What other types of prostate treatment available?  
How would you treat a high risk prostate patient say GI 8, PSA 20?   

2) Identify various structures of the brain/head and neck on a CT and an MR image.   
Structures like nasopharynx, maxillary sinus, turbinates, external auditory meatus, 
and retropharyngeal space!??  [I would hate to fail imaging because of this question!] 

3) Shown isodose distribution on a stereotactic radiosurgery brain plan on axial, coronal, 
and sagittal slices.  How was it planned, using which delivery method?  Other types 
of treatment delivery?  How does MLC delivery differ than cone, and which one is 
better?   What are the critical structures you want to spare?   

4) You made a purchase of a “Solid Water” phantom.  How would you QA it for use?  
How do you extract the electron densities?  What about using it for electrons?   

5) Shown a picture of a room with a patient getting LDR Ir-192 treatment, and adjacent 
rooms and corridors, etc.  There are numbers in various locations in the room and 
adjacent rooms, representing the survey meter reading in mR/hr.  What is the legal 
limit?  What to do with the rooms above the legal limit.  What is your advice to the 
patient, the nurses, and the visitors?  Should the visitor be wearing a detector?  What 
kind?   



   ABR 2005 Orals Questions 
 

1. Anatomy questions: where is the temporal lobe, optical nerve, chiasm, lens, carotid 
artery…?  

2. An H/N IMRT plan, asking what is GTV, CTV. What are the critical organs, prescription 
dose etc? 

3. Two lung plans: one with and the other without inhomogeneous corrections, ask which is 
which. What the common way of doing inhom corrections? What you did in your 
institution? What is the advantage (adv.) and disadvantage of each method? 

4. A TG21/51 questions: what is Prepl, what’s that correction about, how that was used in 
TG21 and TG51? 

5. Discuss the adv. and disadv. of the shielding materials: Pb, Steel, Polystyrene, Earth 
6. A Pilot scan: what is it, how it is acquired, is it a real image, why usually pilot longer 

than the treated range? 
7. What use factor, occupancy factor (OF)?.. Any difference for OF in 

restricted/unrestricted areas? 
8. A nurse with 10mg Cs137 source in her pocket for 8 hrs, assuming the pocket is 0.5cm 

from skin. Estimate the risk to the fetus if she is pregnant? 
9. CT/PET fusion, why fusion? Any other ways of fusion? Any other sites of fusion besides 

brain? 
10. Dmax vs. energy for photons, PDD vs. SSD for photons … 
11. Another anatomy question: where is prostate, bladder, rectum, urethra, pubic symphasis. 
12.  A magnetron question works, what KV it uses, the frequency of the RF? Which 

machines usually use it?  
13. Another magnetron question: if a magnetron is replaced by a new one, will the beam 

flatness/symmetry more affected or the depth dose etc.? 
14. The monitoring chambers in Linac, how they monitor the beam output, flatness, 

symmetry. How these quantities were defined? Where is the flattening filter? 
15. Cs LDR: assuming a nurse’s office next door, another regular patient’s room next door, 

how to shield? Nurse’s instructions, visitor’s instructions? 
16. An Ir ribbon LDR question, similar to question 15. 
17. QA for Cs, I, Ir HDR. 
18. Electron treatment with 1cm bolus to depth of mucosa, what energy should use? How to 

shielding for tissues behind mucosa. Any other concerns? 
19. Discuss ALARA, low dose radiation damage models. 
20. A survey meter, how to calibrate? Where it will be used? … 
21. A parallel plane chamber, where is the effective point of measurement? Why need guard? 
22. A hip metal replacement CT image, discuss the imhomgeneity correction. 

    



2005 ABR Oral questions on Therapeutic Radiological Physics 
 
Examiner 1: 
 
1, Text question: how do you set up a QA program for HDR remote afterloader? What 
tests do you need to do? And why are these tests important? 
 
2, Picture showing sketch of Varian linac, with arrows pointing to SW, energy switch, 
and electron gun. What are these? What different configurations are available for each of 
these components?  
 
3, Two lung films, one sim film, one port film. Recognize and explain why different? 
Asking for the basic interactions photoelectric vs. Compton dominance at different 
energies. 
 
4, Text question: if the delivered dose is 14% higher than prescribed dose, what should 
you do? 
 
5, 3 images, two TRUS with seed positions and isodose lines, one post-implant CT with 
seeds. Ask to recognize and explain what is the difference between the two TRUS 
images? (Peripheral loading vs. uniform loading) 
 
Examiner 2: 
1, Picture of X-ray tube, with lots of arrows point at different components inside, asking 
what are these components? This one knock me off. I am not familiar with X-ray tube. 
And he asked me can you tell it is a diagnostic tube or an orthovoltage therapy tube? I 
don’t know. 
 
2, port film vs. BEV IMRT verification film of prostate. Ask to recognize. How can you 
tell it is BEV IMRT film? Is it reasonable? 
 
3, Head and neck IMRT plan. Ask to recognize GTV, PTV, and OARs.  
 
4, How to estimate the workload in shielding design? How IMRT affect the workload 
estimate? 
 
5, picture of dose vs. kerma. Explain the relationship, why dose greater than kerma below 
dmax? What happens when the curve reach the exit point? (build down) 
 
Examiner 3: 
 
1, Picture of DVH, show the DVH curve of lesion, lung, and heart. Ask how do you 
construct a DVH, what dose DVH mean? What is D90 of the target, of the lung, etc. How 
do you use DVH in the treatment planning? Is it useful? 
 



2, 2 CT images with different window and level? Ask is it the same image? What is the 
difference? Why you want to use different window and level? How many gray scales on 
these images? 
 
3, text question: what is skyshine? When do you need to consider it? How do you 
estimate the skyshine effect? 
 
4, TG-51 and Pd filter. %DD10, and %DD10pb. Why use Pb filter? 
 
5, text question: how do you do QA for independent Jaw? How do you measure output 
factor for an asymmetry field? 
 
Examiner 4: 
 
1, How do you do radiation protection for Cs-137 patient? What is your instructions to 
nurses? To visitors? How often do you calibrate Cs-137, how often check leak test, how 
often do inventory check? 
 
2, plate ion-chamber in the linac head? What is it used for? Is it sealed? How do you 
know it is functioning properly? 
 
3, Checker image. Why do image fusion? PET image? What is the material used? How is 
it imaged? Does the detector rotate? 
 
4, Picture show an irregular field, two points shown in the field? How do you do hand 
calc of the dose to these two points? Which one get higher dose? 
 
5, TG-51. %DD. Pion. How to calculate Pion, and what is the typical value? 
 
Examiner 5: 
 
1, Describe ALARA principle. How do you use this principle in the facility design? 
 
2, Picture show 3 diode. Ask what is it? How is it used in clinic? What are the 
characteristics of this device? 
 
3, IMRT head plan. Ask to recognize the structures, eye, optic nv, chiasm, brainstem, etc. 
What are the dose constraints to these structures? 
 
4, How do you do an acceptance test of a new linac? What are the first 5 steps? 
 
5, Picture show Electron PDD. Ask to identify what energy electron it is? Is there any 
problem with this curve? How will the PDD changes with oblique incidence? 

 



June 12, 2006 
 
Examiner #1 
1) Displayed on the computer was a picture of a photon beam divergence profile with half of its 

field blocked. 
a) In which cases would you use such a beam arrangement? 
b) Draw / describe the isodose distribution for this arrangement 
c) Explain the scattering effects that occur. 

 
2) Displayed two PDI vs Depth plots for a photon and an electron beam respectively. (Taken 

from TG-51) 
a) Describe what’s being shown? 
b) Which one is which? 
c) Explain the rationale for shifting the profiles and indicate the shifting require in each case. 
d) Explain the rationale for using a cylindrical ion chamber for these measurements and in 

addition to a shift correction whether other corrections are required. 
e) Explain the rationale for dref and its relationship to the PDI profile. 
 

3) Explain the production of a photon beam 
a) Physics behind it and the role of scattering. 
b) Purpose for using a flattening filter.  
c) What’s meant by flatness and symmetry and at which depths are these measurements 

performed? 
d) Draw the beam profile that you would expect to see at dmax, 10 cm depth and 20 cm 

depth. 
e) How would the beam look like without going through a flattening filter (draw it and explain 

it)? 
 

4) Describe the field size needed for primary shielding calculations. 
 
5) Displayed on the computer two images, one from a BEV and next to it a port film image 

a) Explain the concept of a DRR. How are they generated, factors that influence DRR image 
quality. 

b) Why are DRRs needed and how are they used? 
c) What factors contribute to the port film image quality? 
 

Examiner #2  
1) Displayed on the computer were two side-by-side CT images of the chest depicting the lungs 

and the heart with two different isodose distributions 
a) Provide an explanation for the difference in isodose distribution 
b) How would you account for inhomogeneities in an independent dose calculation? 
c) How would you experimentally test the dose calculation provided by your treatment 

software that involves inhomogeneities? 
 
2) Displayed on the computer were a total of nine images, three images per row of an axial, 

coronal and sagittal head and neck. This was a question regarding image fusion. 
a) Provide the modality used to generate each image set 
b) Rational for image fusion, why is it used primarily for CNS cases? 
c) How do you carry out an image fusion? Are you familiar with any image fusion 

algorithms? 



3) a) What’s involved in the QA of a Cs-137, Ir-192 and I-125 brachytherapy sources? 
b) What kind of monitoring device would you bring if an I-125 prostate seed implant is being    

performed? Why? 
c)  Similar question as (b) but for Cs-137 and Ir-192 sources 
 

4)   Displayed on the computer was a photograph of a LINAC head with a front pointer along 
with a second pointer mounted on the treatment table. 
a) What’s this setup for? 
b) What’s the definition of the mechanical isocenter? 
c) What’s the displacement tolerance for the isocenter? 
d) Assuming that the front pointer and its base are misaligned, how would you find the 

mechanical isocenter? 
 
Examiner # 3 
1) In the context of radiation treatment planning, what’s image segmentation? 
 
2) Define dose equivalent, mean equivalent dose and provide weighting factors for gonads, 

bone marrow, breast and skin. 
 
3) How do you check the LINAC dose? (hint: linearity)  
 
4) Displayed on the computer was a schematic of a diode with arrows pointing at different 

components of it? 
a) Describe the diagram (hint: basic solid-state detector theory) 
b) What type of detector is described in the diagram and what is it used for? 

 
 

Examiner # 4  
1) How do you change the dose rate in a LINAC? 
 
2) In a standing-wave accelerating waveguide, which cavities contribute to the electron 

acceleration? 
 
3) a) In a radiation oncology clinic, who are the personnel required to wear radiation badges? 

b) What kind of information can you get from a radiation badge? 
c) What’s the annual equivalent dose for the public and for radiation workers? 
d) If you change employers, can the RSO in your new place of employment request 

radiation exposure information from your previous employer? 
 
4) Displayed is a picture of a LINAC.  

a) Provide a description of the components shown. 
b) What’s phase velocity? 
 
 

Examiner # 5 
1)   Displayed is a picture of a LINAC.  

a) Provide a description of the components shown. 
      b) Is this a dual photon energy machine?  
      c) What kind of a bending magnet does this LINAC use and how does this bending magnet     

work? 



 
2)   Shown a picture of an orthovoltage unit inside a treatment room 
      a) What kind of shielding is needed for this machine? Explain in detail 
 
3) Displayed is a photon beam traversing a flattening filter 

a) What is the flattening filter made of? 
b) Purpose 
c) Draw the beam profiles at dmax, 10 cm and 20 cm 
d) Draw the beam profiles if the flattening filter is misaligned with respect of the photon 

beam trajectory. 
e) According to TG-40, what is the recommended flatness and symmetry and reference 

depth for measurement? 
 

4) Displayed is a CT image of a male pelvis and next to it a sagittal schematic drawing of the 
same region. The bladder is highlighted by contrast and the rectum is quite visible in the CT 
image. 

a) Correlate the organs displayed in the CT image to its corresponding location in the 
schematic. 

b) Identify the bladder, rectum, ilium, acetabulum, femoral heads, pubic symphysis 
c) Identify the prostate and seminal vesicles. 
 

(Warning: Be aware of tricks, for instance the image shown may be of a patient who had a 
prostatectomy ) 
 
 



2006 ABR Radiological Physics Examination.  
 
Finally I have the pleasure to contribute to this generous and valuable effort, one that I 
have made a great use of and I strongly recommend to keep doing for ever! I am very 
thankful to those individuals that sat there and wrote what has become this valuable 
resource. Here is my compilation of what I remember from the test, and some advice.  
 

a) Start following and answering this question compilation from 2006 down to 2000 
or 1999. Start today, after you read this one! Do it! The exam requires a lot of 
reading, but not, and believe me, not memorizing. Reading will give you a good 
armamentarium to answer back the follow up questions.  

b) The examiners will lead you to reasoning rather than asking you for 
memorization. In general they are all great people with the best intentions. Very 
courteous, very friendly, some more helpful than others, but all very fair and 
knowledgeable. If one fails, it is because of one´s poor preparation for the exam. 
There is no bias on the mind of those examiners, you bias yourself if you are not 
well prepared. 

c) Read, read and read until you can get a language, a proficiency level with which 
you can call yourself a professional in this field.  

d) Use Khan´s book, he always will put you on the right direction regarding 
references and ways to get deeper in the subject. Read Khan from cover to cover 
and, again, to get deeper in an issue. Follow his references.  

e) Metcalfe and Hendee books are also very important for modern approaches to 
Convolution/Superposition, Montecarlo, TLD´s.  

f) Get to your local library and get Karzmark, Nunan and Tanabe book, and Greene 
book. These two are a must for answering linac related questions. 

g) Get the Van Dyk books (Volume I and Volume II) they are also a great 
compilation of the new technologies used in radiation oncology, I found there 
many answers to questions that appear in the “Rosemark files”. 

h) Get familiar with HDR units, applicators for HDR units, Varian and other vendors 
training diagrams, use your local linac serviceman for gathering manuals and 
diagrams. Get familiar with SRS treatment and equipment. Which machine uses 
which type of waveguide, MLC, wedges, etc. 

i) Questions: the main question was always general or very specific, but in the 
majority of the cases I got follow up questions, let them ask you for follow up 
questions. Don´t give all at the beginning of the question. Off course, I have heard 
this before, but you get “trained” and learn how to answer as you go from 
examiner to examiner. At the end you become a professional board candidate: you 
understand the rules of the game, you withhold something, you bring them to your 
field of knowledge. Don’t hesitate to be honest and say: I have to be frank with 
you, I haven´t use this or that particular equipment, procedure, technique at all, 
etc., all I know I know it from reading. They are not going to disqualify you due 
to the fact that you haven´t been exposed to the subject. But you must show that 
given the opportunity, you would´ve performed as a qualified medical physicist. 

j) Have a pleasant environment and stay AWAY from the Executive West Inn. It 
has been seriously improved, but the atmosphere there doesn´t contribute to 



concentration. There are plenty of hotels nearby, just crossing the street, but those 
ones are also FULL with candidates: radiologists, radiation oncologists and 
physicists. I stood at the Hampton Inn, 200 meters away from the Executive West. 
The atmosphere was like the one at the Executive West. Advice: rent a car and go 
to another place at least three to four miles away.  

k) The Executive West (in which the exam is held) is located three miles away from 
the Airport, near Kenctucky Six Flags amusement park (no noise because of this). 
If you leave in the Western part of the country, arrive a three to four days before 
your exam. It helps to catch up with those three hours ahead of the Easteners.  

l) Medphysboardpreparation yahoo group is another powerful tool. Don´t hesitate to 
become a member. There are a lot of good people out there helping and putting 
questions and answers: example Mr. Govinda Rajan, Mr. Thomas Warner, etc.  

 
Questions: 
 
1.- Given a room with a patient with Ir-192 interstitial implant and several dose rates: 
side of the bed 60 mR/hr at 40 cm, then half a meter farther away 2 mR/ht, 20 mR/hr at 
the feet of the bed, 7 mR/hr in an adjacent room, 2 mR/hr in nurses station, 0.2 mR/hr at 
the corridor. What is OK and what is wrong, what information is missing, how would you 
handle the situation in which a patient will stay in the adjacent room.  
 
2.- Given an axial CT cut at the level of the mandible identify GTV, CTV, PTV (define 
as per the ICRU definition all of them. Which one are Organ at Risk, and why: 
submandibular salivary glands and cord. Tolerance levels of the organs. Is it an IMRT 
plan (yes, it was), how it is done, and describe a how it is done doing conventional RT.  
 
3.- Given a CT slice at the prostate level, pelvis was treated up to 4500 cGy, how is 
generally treated and up to what dose the boost (six fields VS seven fields and why?). 
IMRT? 3D conformal? Pros and cons of each. 
 
4.- Given a CT and MRI images side by side, identify which is which and what type of 
information can you get from those. Why the MRI one discriminate the soft tissues better 
than the CT one? Why is so bright the tumor (it was a T1 with Gd contrast)? How does th 
Gd acts to generate the contrast.  
 
5.- Klystron diagram: explain the parts, principle of rf power amplification, compare it to 
a magnetron, which accelerators have one or the other type. 
 
6.- Given a linac dissection, explain the parts that were selected: target, secondary 
collimators, accelerating structure, is it SW or TW, it was SW because you could see the 
side coupling cavities, resonant cavity frequency, principles to switch energy. Identify the 
energy switch, flattening filter, carrousel with flattening filter for lower energy and 
scattering foils for electrons, where the MLC would be positioned in a Varian linac, 
where in a Siemens and where in an Elekta. 
 



7.- Given a block diagram of a TLD reader, explain the parts, the principle of operation 
of the photomultiplier tube, what are you measuring, what TL means, what is the end 
result after the readout, how do you calibrate TLD´s, how do you test their linearity.  
 
8.- Given a picture with oblique incidence of electrons (30 degress and 15 MeV) why do 
the isodoses are almost parallel to the surface? How can you determine the energy if it 
wasn´t written there from the scale of the graph? Remember this three basic relationships 
that holds, and very well indeed, in Varian linacs and I learned from Khan´s book:  dmax 
is approximately located at 0.46 times Energy at the power of 0.67, also that d90% is 
approx. E/3.2 and d80% is approx. at E/2.8.  
 
9.- Explain the break down of the assumption that the primary and scatter components 
can be treated separately. Under what assumptions does it holds? When  does it break 
down (interfaces, heterogeneities, build up region). (Be careful with this question it was 
the hardest for me in this test) 
 
10.- The classic question: barometer broken and you have to call a local airport for 
pressure. What kind of pressure you would often get as an answer from the airport? Do 
you care? What and how do you correct that pressure? I tried to make a joke and told 
them I would go to Radio Shack and get a digital barometer, they answer back laughin: 
Radio Shack was closed at that time…. So don´t forget that the Airports gives you Sea 
Level Corrected Barometric Pressure. An the pressure drops approx. one inch of mercury 
per every 1000 feet of altitude. This means they add to they barometer local pressure a 
correction for the altitude above sea level at which that barometer is located.  
 
11.- Why do you have to correct the readings of a an unsealed ion chamber by the local 
pressure? Can one use a sealed chamber with TG51 or TG21. The vendors don´t  
manufacture sealed chambers for absolute and relative beam dosimetry. Why? And why 
it is preferred that the linac monitor chamber is sealed? 
 
12.- A picture of a Fletcher type applicator. Identify it. Is it an HDR applicator? How did 
you recognize it? How do you do acceptance test and commissioning of the applicator? 
How often do you do QA? Points A, points B, doses prescribe to them. Other relevant 
points (Bladder and rectum points). Why are you concerned with the dose to the points 
B? 
 
13.- One MRI and one CT side by side. Identify optic chiasm, lenses, optical nerves, 
ethmoid sinuses, nasal septum, etc.  
 
14.- Three cuts of brain section: one axial CT slice, one Coronal multiplanar 
reconstruction and one Saggital multiplanar reconstruction. There was a pretty circular 
isodose distribution on the axial one, no low dose isodose level on that one. On the 
coronal one there was a bow tie like distribution, more symmetrical in that cut than on the 
saggital. On the saggital it was more oblique. What was the angle of the treatment? 
Definitely it was not parallel to the axial cut. It was sort of a coronal arc and a smaller 
posterior inferior arc.  



 
15.- 6 MV linac vault and it will be upgraded with an 18 MV machine. Concerns, how to 
shield, primary, secondary barriers, materials, you can not put more concrete. Then what 
material if no more concrete can be added? 
 
16.- QA for a LDR brachy sources. How do you do a leak test (explain in detail. From the 
alcohol swab swiping to the NaI well chamber, its calibration, etc, expected removable 
activity, etc.) Do you live in an agreement state? What are your local regulations. How do 
you keep control of the LDR sources, posting on the door, postings inside the room (here 
he was looking for signs related to the telephone number of RSO and physicists, book 
keeping practices, proper color legend of sources, etc.) What kind of label comes on your 
container when you receive an HDR Ir-192 source? What kind of label when you ship it 
back? (Know the Transport Indexes!) 
 
17.-  The TG51 equation for high energy photon calibration was displayed: explain each 
term, explain how to obtain kQ (the factors inside kQ), explain how do you obtain the 
beam quality, what about high energy. What about the recommended chambers for this 
energy. Why Depth Ionization curve can be considered like the Depth Dose curve in 
photons. Can we say the same for electrons? Why not.  
 
18.-  The classic one in which a PDD for MV photons is shown: Identify the parts, where 
does TCPE ocurrs? Why is it there? KERMA? Is it collision KERMA the one you are 
explaining or total KERMA? Then where the total KERMA will be? Why KERMA has 
that shape? What approximately is the mean range of secondary electrons for that 6MV, 
18 MV? Define KERMA collisional KERMA, is there a radiative process? Is it important 
in water at 6MV?  
 
19.- Considerations for shielding the device on the picture. It was an HDR unit. Nominal 
activity of the source, average energy, HVL in lead, HVL in concrete, approx. how thick 
concrete, door, half life of the source. 
 
20.- Discuss the graph of detriment VS dose equivalent and Cost of the protection VS 
dose equivalent that appear on Hendee´s imaging book. Identify the curves, the parts of 
the graph, tell them that this is a way to optimize a protection, the way to follow under 
sound scientific bases the ALARA principle, etc. Hendee´s discussion on the issue in his 
book is very good.  
 
Un fortunately I can recall anymore from the test (I should have written 25 questions 
here), but my memory is not helping me now.  
 
I prefer to remain anonymous, but I whish you all the best. 
 
Sincerely, 
 
A person that really is thankful to this great compilation. 
June 15, 2006 
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