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Preclinical radiation experiments using small

Conclusions

* Thirty second charge readings were taken post-irradiation for an A10 parallel plate chamber and diode. _ _ _
animals are an integral part of understanding Readings are displayed as current in the figure 1. The retained charge due to electret formation was slow to * This study investigated the |
radiation effects in tissues. Reproducibility has decay and after about 2 hours the associated current synchronized with changes to the room temperature, abnormal response of detectors In
proven difficult with radiation biology preclinical resulting in the four spikes seen in the figure. the Small Animal Radiation
studies, and it is suggested that much of this is
due to lack of viable dosimetry for small animal .

Readings taken with a range of collimator sizes showed that collimation significantly reduced the post- Research Platiorm (SARRP).

irradiators. = This work is part of a larger goal of irradiation current but did not entirely eradicate It.

iImproving dosimetry in the Small Animal

|t was found that charge builds up
. | | | | | | on the insulating materials durin
Radiation Research Platform (SARRP), a low (I:?ae;glglgssot?:degcvevgr:hvear)gggi?rg]é)iggg (rzfccuz?l;)éen tand stem in the field showed that reducing the amount of e : g Somion tg
energy conformal irradiator with imaging and P ' Irradiation, 1orming electrets tha
delivery capabilities similar to those of a clinical .

Post-irradiation current magnitude and decay was independent of chamber bias, , which suggests a charge-
linear accelerator.

cause trending measurements and
trapping mechanism such as that found in solid-state-detectors, where electrons fill traps that will release

post-irradiation current with a long
The purpose of this work was to investigate over time, resulting in lingering current following irradiation. half-life.
trends in lon chamber readings taken in the - Out of field dose to the cable of an ion chamber is shown in figure 2. Dose rate about 1 cm outside the field - These effects can be reduced by
SARRP. Analysis of behavior of ion chambers is approximately 10% of the 3 Gy/min dose at isocenter.
with high dose has shown electret (quasi-

permanent electric charge on a dielectric ’

collimating the field to be just larger
material) formation in the insulating materials of

Figure 3 shows charge readings for two A12 chambers with no radiation present. One chamber has been than the chamber.

irradiated for 1 hour in the SARRP and one has not. Leakage was the same for both prior to irradiation of

dosimeter cables. This effect can cause high one chamber in the SARRP. These spikes continue for many days and coincide with rapid temperature * The preze_nce (f)\f m&;ulatolrs n thEI
leakage current post-irradiation. changes stem and ion chamber also enables
. . . . . . - . . some charge buildup even with the
« All of these behaviors align with previous studies on the formation of electrets in insulating materials as a cable entirelv shielded
result of low energy photons or electrons:s y '
| | | * The effects are minimal in short
Figure 1. A10 and diode post-irradiation Figure 2: Out of field dose rate along ion irradiationS, where the out of field
0 A8 postmadiation chamber cable dose to the cable will be minimal
MEt h O d S oorl [ W/xwmmﬂwﬂmwufm_ﬁft 90 - . Dose rate to cable . | .
% o2 7 _ 80| * This electret formation can be
- Several different triaxial cables, electrometers, and % 003 : 70} reduced If the cables are shielded
lon chambers were used to attempt to understand 0.04 — 60 as thoroughly as possible.
the cause of the persistent post-irradiation current. -0.05 | | E _ _
e affect of the cable in the field was investicated : T e 15000 Foor -  The time in the beam should be
° e elfect o € Ccable In the 1ield was Investigate diode post-irradiation Em Ce
In several scenarios involving moving extra cable : e . . minimized to reduce the amount of
into or out of the field, shielding the cable, and z 005 " £ charge stored.
collimating the field to be just larger than the £ 0 20
sensitive volume of an ion chamber. | | 10} el
* The effect of bias on ionization chamber behavior oo . . or | ' Tt e
was examined by measuring current post- ’ e o 10000 15000 0 5 10 15 20
irradiation with a chamber biased at +300 V, +150

distance along cable (cm)

V., and 0 V. Table 2: Dark current of SARRP-irradiated A12 and control Al2

. . . Leakage of Irradiated vs Non-Irradiated A12
» Dose due to scatter was examined by taking film T References
measurements along the length of the ion chamber S L L A T A R A A Y I
cable outside the field in a normal open field ' o
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