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   Members present: Harmony Ibarra, immediate past 
president; Katilyn Slaton, president; and Denise Orth, exec-
utive secretary.
   Call to order: Harmony called the meeting to order at 
10:11 a.m. 
   Quorum: Denise established a quorum.
   Approval of minutes: Katilyn moved to approve min-
utes, Harmony seconded. Motion passed.
   Financial report:�'HQLVH�SUHVHQWHG�WKH�\HDU�HQG�¿QDQ-
cial report through May 31. The report showed income of 
$18,414.21 and expenses of $18,502.94. The net worth 
report showed a checking account balance of $10,108.43 
DQG�FHUWL¿FDWHV�RI�GHSRVLW�ZRUWK������������IRU�D�WRWDO�

net worth of $54,917.45. 1861 Consulting sent an invoice 
for December 2020 monthly monitoring fee of $600 and 
expenses of $365.25. These invoices were paid but upon 
review we didn’t have a contract with 1861 Consulting for 
December 2020. They have been contacted and we are 
DZDLWLQJ�RQ�D�UHSO\��+DUPRQ\�PRYHG�WR�DSSURYH�WKH�¿QDQ-
cial report as given. Katilyn seconded the motion. Motion 
approved. 
   Old business: None.
   New business: None.
   Announcements: The next meeting will be Sept. 25.
   Adjournment: Katilyn moved to adjourn. Harmony sec-
onded the motion. Meeting adjourned at 10:25 a.m.

EXECUTIVE COMMITTEE MEETING MINUTES
10 a.m. June 26
Salina Public Library and via Zoom

   Voting members present: Katilyn 
Slaton, president; Harmony Ibarra, 
immediate past president; Jason 
Elliott, secretary-treasurer; Kyle 
Ibarra, central area representative; 
Tara Rohn, professional develop-
ment chair; Becky Dodge, education 
co-chair; Toni Caldwell, legislative 
chair; Lisa Eddy, director at large; 
Denise Orth, ASRT senior delegate/
executive secretary; Kirsten Oswald, 
student representative; Kelly Denton, 
western area representative (virtu-
ally); Gale Brown, president-elect 
(virtually).
   Non-voting members present: 
Jen Smith, editor of The Rotating 
Anode; Shanna Bennett.

   Call to order: Katilyn called the 
meeting to order at 10:46 a.m.
   Quorum: Jason established a 
quorum.
   Consent agenda: Toni moved to 
accept the consent agenda, Harmo-
ny seconded, motion passed.
   Approval of minutes: Toni moved 
to accept the minutes from the 
March board of directors meeting, 
Harmony seconded, motion passed.

Reports:
   Kansas Rad Council: Kyle re-
ported that students do not have to 

turn in ARRT information for initial 
licensure. Processing and receipt of 
licensure is taking 4 to 6 weeks.
   Financial report: Denise placed 
WKH�¿QDQFLDO�UHSRUW�RQ�WKH�*RRJOH�
Drive for board members to view. 
Denise reported that $2,000 was 
UHFHLYHG�IURP�WKH�$657�$ႈOLDWH�
Development Program, and this is 
WKH�¿UVW�\HDU�WKDW�$ႈOLDWH�)LQDQFLDO�
Assistance for $5,000 was received. 
Convention attendance was lower 
because of the virtual format and 
many members prefer a face-to-face 
format. There was an erroneous 
invoice from 1861 Consulting in 
December, and the board is seeking 
reimbursement for the mispayment 
RI����������5DWHV�IRU�FHUWL¿FDWHV�RI�
deposit have decreased to 0.8% on 
the two CDs held. Total net worth as 
of May 31 is $54,917.45. Toni move 
WR�DFFHSW�WKH�¿QDQFLDO�UHSRUW�DV�VWDW-
ed, Lisa seconded, motion passed.

Old business
���$ႈOLDWH�'HYHORSPHQW�3URJUDP��
Last year before convention, a 
PHPEHUVKLS�À\HU�GULYH�ZDV�FRQ-
ducted and sent to the membership 
by email. Three new members were 
gained through the drive. The board 
decided to repeat the drive in the fall. 
This would be a good time to send 

out an email blast with an updat-
HG�À\HU�ZLWK�HYHQWV�DQG�FRQYHQ-
tion information. ASRT suggested 
that members of the board do the 
/HDGHUVKLS�$FDGHP\�PRGXOHV��)RU�
members interested in completing 
the modules, they are due at the end 
of August.
   2021 Convention wrap up: 
Survey information was posted on 
the Google Drive for board review. 
Survey participant comments were 
discussed. Some comments were 
made with virtual delivery issues; 
however, overall the membership 
ZDV�DSSUHFLDWLYH�DQG�VDWLV¿HG�ZLWK�
WKH�&(�RႇHULQJV��2YHUDOO�FRPPHQW�
themes indicated appreciation for 
virtual delivery; however, there was a 
strong preference for returning to an 
in-person format. The board dis-
FXVVHG�WKH�EHQH¿WV�DQG�FKDOOHQJHV�
of virtual versus in-person and how 
convention location impacts atten-
dance. It was agreed that central lo-
cations result in greater attendance. 
The board also discussed ways to 
leverage various CE delivery formats 
DQG�FROODERUDWLRQ�ZLWK�RWKHU�DႈOL-
ate societies. Discussions included 
PHWKRGV�WR�RႇHU�PRUH�IUHTXHQW�DQG�
convenient CE opportunities, without 

%2$5'�2)�',5(&7256�0((7,1*�0,187(6
10:30 a.m. June 26
Salina Public Library and via Zoom

Continued on Page 4
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diminishing the value of the annual 
convention. 

New business
���$657�+RXVH�RI�'HOHJDWHV��
Denise and Katilyn attended (Katilyn 
¿OOHG�LQ�DV�DQ�DOWHUQDWH�IRU�+DUPRQ\���
and Jen attended as a non-voting 
participant. Katilyn reported that 
using Zoom was discussed at the 
chapter meetings and how it could be 
used to have more chapter meetings 
throughout the year. A California bill 
was discussed, called “Earn and 
Learn,” which if passed would result 
in students receiving payment during 
clinical education. Katilyn reported 
discussion of the challenges it would 
present to California, as well as the 
rest of the states. Denise reported 
discussion in the Education chapter 
PHHWLQJ�UHODWHG�WR�FRQÀLFW�RI�VWXGHQWV�
receiving payment and JRCERT. The 
ERDUG�GLVFXVVHG�KRZ�WKLV�PD\�DႇHFW�
the number of students programs can 
accept, in a time when not enough 
techs are graduating to meet employ-
er needs. Katilyn reported that the 
MRI chapter discussed MRI safety 
and that this is the 20th anniversary 
of a fatal accident. A 6-year-old was 
killed when someone walked in with 
an oxygen tank that was not MRI 
safe. During the week of July 26, MRI 
Safety week, Katilyn will be coming 
XS�ZLWK�SRVWV�IRU�WKH�.657�)DFHERRN�
page to promote MRI safety. Kati-
lyn requested anyone that wants to 
assist with MRI Safety week activities 
to contact her. Denise suggested put-
ting something in The Rotating An-
ode if time allows. Delegate reports 
are due to ASRT by Aug. 19, which 
will be distributed to the board with 
more detailed notes. Denise reported 
that “hot topics” were the California 
bill and shielding, particularly some 
inconsistency in the new shielding 
processes. An example was given of 
GLႇHULQJ�LQIRUPDWLRQ�JLYHQ�GXULQJ�WKH�
symposium versus chapter meet-
ings. Denise stated she will include 
multiple bylaw changes in her report. 

The ASRT Senior Delegate positon 
is coming open. Katilyn distributed 
information about the position found 
in the bylaws. 
   6WXGHQW�/HDGHUVKLS�'HYHORS-
ment Program: The program is 
being changed to a three-year pro-
gram. Information will be posted on 
the website and printed in the Anode. 
The application is open July 1-Sept. 
30. (Editor’s note: This deadline has 
been extended to Nov. 30.) There are 
not a lot of details about the program 
available to date, especially how a 
three-year commitment would relate 
to educational programs shorter than 
two years. Katilyn is going to seek 
more information on the program. 
   CEUs: Becky supported the 
mentioned collaboration. She stated 
WKHUH�ZDV�GLVFXVVLRQ�RI�¿YH�VWDWHV�
sharing limited CEU responsibilities 
throughout the year, which would not 
interfere with respective conferences. 
$FWLYLWLHV�FRXOG�EH�RႇHUHG�IUHH�WR�
society members. 
   Rad Tech Week: Katilyn discussed 
past Rad Tech Week activities that 
included a free membership. Kati-
lyn suggested repeating an activity 
with a free membership and/or a CE 
activity. 
   2022 Convention: Harmony 
signed a contract with the Double-
Tree by Hilton in Lawrence. The 
convention will be March 31-April 2. 
There will be a meet-and-greet event 
Thursday night, speakers and stu-
GHQW�HYHQWV�DOO�GD\�)ULGD\��ZLWK�OXQFK�
and dinner), and Saturday will have 
lunch only. Harmony discussed future 
venues with 2023 in Hays and 2024 
in Wichita.
   Member Planet: The Missouri 
DႈOLDWH¶V�ZHEPDVWHU�SUHYLRXVO\�KDG�
shared advice on how that society 
handles its website. It was deter-
PLQHG�LW�ZDV�QRW�¿QDQFLDOO\�IHDVLEOH�
for the KSRT to hire website man-
agement, so it will be managed 
by the board. Denise distributed a 
comparison of historical PayPal use 
versus Member Planet. Currently 
members must use PayPal. Although 
Member Planet does have additional 

EHQH¿WV��'HQLVH�KDV�D�VLJQL¿FDQW�
stock of supplies and proposes 
putting Member Planet on hold and 
exploring what more can be done 
with the current system.
   Practice Standards changes: 
Toni distributed the current prac-
tice standards and recommended 
changes to the practice standards. 
Toni explained a previous desire 
to eliminate the section related to 
“Persons Exempt from Licensure” as 
current practice essentially allows 
D�SK\VLFLDQ�WR�VLJQ�Rႇ�RQ�DQ\RQH�WR�
take x-rays. Toni expressed there is 
always opposition to changes; there-
fore, the changes propose adding 
a limited x-ray machine operator 
category. This largely has been done 
to accommodate nurses operating 
C-arms in surgery. Having a limited 
RSHUDWRU�FDWHJRU\�PLJKW�RႇVHW�VRPH�
of the opposition. Another goal is 
to get radiologist assistants added 
to the current scope of practice. 
This is preferred because starting a 
completely new profession is costly, 
lengthy, and complicated. Another 
proposed change strengthens the ra-
diology scope of practice. Other chal-
lenges include that the timing of the 
CEU requirements for the state and 
ARRT do not align, and the licensure 
gap between the time of graduation 
and full licensure. Graduates can 
apply for a temporary license, but it 
expires when the licensure applica-
tion is submitted and is no longer val-
id while the application is reviewed. 
Toni solicited feedback on the current 
practice standards and the proposed 
changes.

Announcements:
   Toni Caldwell will address the 1861 
Consulting invoice discrepancy with 
Derek Hine.
   The next board meeting will be 
Sept. 25, time and location to be 
determined.

   Adjournment: Toni moved to ad-
journ the meeting, Becky seconded. 
The meeting was adjourned at  
1:26 p.m.

Continued from Page 3
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��WK�$QQXDO�&RQYHQWLRQ�
�KD��dK'�d,�Z͊�

DĂƌĐŚ�ϯϭͲ�Ɖƌŝů�Ϯ͕�ϮϬϮϮ�
�ŽƵďůĞdƌĞĞ�ďǇ�,ŝůƚŽŶ�

ϮϬϬ�DĐ�ŽŶĂůĚ��ƌŝǀĞ͕�>ĂǁƌĞŶĐĞ͕�<^�ϲϲϬϰϰ�

+RWHO�$FFRPPRGDWLRQV��
�ŽƵďůĞdƌĞĞ�ďǇ�,ŝůƚŽŶ�Ͳ�ϮϬϬ�DĐ�ŽŶĂůĚ��ƌŝǀĞ͕�>ĂǁƌĞŶĐĞ͕�<^�ϲϲϬϰϰ�

dŽ�ƌĞƐĞƌǀĞ�ǇŽƵƌ�ƌŽŽŵ͕�ĐĂůů�ϳϴϱ͘ϴϰϭ͘ϳϬϳϳ�ĂŶĚ�ŵĞŶƚŝŽŶ�ƚŚĞ�<^Zd�'ƌŽƵƉ��
KZ�

ZĞƐĞƌǀĞ�ŽŶůŝŶĞ�ƵƐŝŶŐ�ƚŚŝƐ�ůŝŶŬ�ŽŶůǇ͗�ŚƚƚƉƐ͗ͬͬƚŝŶǇƵƌů͘ĐŽŵͬϮǆƌŵĂĂĚĂ���
ZŽŽŵ�ƌĂƚĞ�ŝƐ�ΨϭϬϵ�н�ƚĂǆ�;ŝŶĐůƵĚĞƐ�ďƌĞĂŬĨĂƐƚ͊Ϳ�Ͳ�ĂǀĂŝůĂďůĞ�ƚŚƌŽƵŐŚ�DĂƌĐŚ�Ϯ͕�ϮϬϮϮ͘�

��0HHWLQJ�5HJLVWUDWLRQ�
2QOLQH�UHJLVWUDWLRQ�ZLOO�EH�DYDLODEOH�DW�ZZZ�NVUDG�RUJ��

&Žƌ�ŐƌĞĂƚĞƌ�ƐĂǀŝŶŐƐ͕�ŶŽŶͲŵĞŵďĞƌƐ�ĂƌĞ�ĞŶĐŽƵƌĂŐĞĚ�ƚŽ�ũŽŝŶ�ƚŚĞ�<^Zd�ĨŽƌ�ΨϱϬ�ĂŶĚ�ƉĂǇ�ƚŚĞ�ŵĞŵďĞƌ�ƌĂƚĞƐ�;ŵĞŵďĞƌƐŚŝƉ�
ĂƉƉůŝĐĂƚŝŽŶ�ĂǀĂŝůĂďůĞ�Ăƚ�ǁǁǁ͘ŬƐƌĂĚ͘ŽƌŐͿ͘�͞<^Zd��ĐƚŝǀĞ�Žƌ��ƐƐŽĐŝĂƚĞ��ͬ�͟�ƌĂƚĞ�ĂǀĂŝůĂďůĞ�ƚŽ�ŽƵƚͲŽĨͲƐƚĂƚĞ�ĂƚƚĞŶĚĞĞƐ�
ǁŚŽ�ƐĞŶĚ�Ă�ĐŽƉǇ�ŽĨ�ƚŚĞŝƌ�ƐƚĂƚĞ�ƐŽĐŝĞƚǇ͛Ɛ�ŵĞŵďĞƌƐŚŝƉ�ĐĂƌĚ�ǁŝƚŚ�ƌĞŐŝƐƚƌĂƚŝŽŶ͘�

�ĂƌůǇ��ŝƌĚ�ĚŝƐĐŽƵŶƚ�ĨŽƌ�
ƌĞŐŝƐƚƌĂƚŝŽŶƐ�ƉŽƐƚŵĂƌŬĞĚ�Žƌ�
ƐƵďŵŝƚƚĞĚ�ŽŶůŝŶĞ�ďǇ�DDĂĂƌƌĐĐŚŚ��ϮϮϭϭ͘�

&ƌŝĚĂǇ͕��Ɖƌŝů�ϭ�KE>z� ^ĂƚƵƌĚĂǇ͕��Ɖƌŝů�Ϯ�KE>z� &ƌŝĚĂǇ�Θ�^ĂƚƵƌĚĂǇ�

�ĂƌůǇ��ŝƌĚ�
ZĞŐƵůĂƌ�
&ĞĞ�

�ĂƌůǇ��ŝƌĚ� ZĞŐƵůĂƌ�&ĞĞ� �ĂƌůǇ��ŝƌĚ� ZĞŐƵůĂƌ�&ĞĞ�

<^Zd�^ĞŶŝŽƌ�Žƌ�^ƚƵĚĞŶƚ�
DĞŵďĞƌƐ� ΨϰϬ� Ψϱϱ� ΨϰϬ� Ψϱϱ� Ψϱϱ� Ψϴϱ�

<^Zd��ĐƚŝǀĞ�Žƌ��ƐƐŽĐŝĂƚĞ��ͬ��
DĞŵďĞƌƐ� ΨϴϬ� ΨϭϬϬ� ΨϴϬ� ΨϭϬϬ� ΨϭϲϬ� ΨϭϴϬ�

EŽŶͲ<^Zd�DĞŵďĞƌƐ� ΨϭϲϬ� ΨϮϬϬ� ΨϭϲϬ� ΨϮϬϬ� ΨϯϮϬ� ΨϯϲϬ�

EĂŵĞ͗� ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ� WŚŽŶĞ͗� ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�

�ŵĂŝů͗�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�

DĂŝůŝŶŐ��ĚĚƌĞƐƐ͗�ͅ ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�
����������������������������������������������������������^ƚƌĞĞƚ��ĚĚƌĞƐƐ�������������������������������������������������������������������������������������������������������ŝƚǇ�����������������������������������^ƚĂƚĞ����������������������������ŝƉ��ŽĚĞ�

^ŝůĞŶƚ��ƵĐƚŝŽŶ�ƌĂŝƐĞƐ�ĨƵŶĚƐ�ĨŽƌ�<^Zd�^ĐŚŽůĂƌƐŚŝƉƐ͘��
ͺͺͺzĞƐ͕�/�ǁĂŶƚ�ƚŽ�ƉƌŽǀŝĚĞ�ĂŶ�ĂƵĐƚŝŽŶ�ŝƚĞŵ͊�/Ĩ�
ŵĂƌŬĞĚ͕�ƉůĞĂƐĞ�ďƌŝŶŐ�ƚŚĞ�ŝƚĞŵ�ƚŽ�ĐŽŶǀĞŶƚŝŽŶ�Žƌ�
ŵĂŬĞ�ĂƌƌĂŶŐĞŵĞŶƚƐ�ǁŝƚŚ�dŽŶŝ��ĂůĚǁĞůů͕�
ŵŵĐĂůĚǁĞůůΛĂŽů͘ĐŽŵ�

<^Zd͛Ɛ�^ĞƌǀŝĐĞ�WƌŽũĞĐƚ�ǁŝůů�ďĞ�ĐŽůůĞĐƚŝŶŐ�ĨŽƌ�ƚŚĞ�>ĂǁƌĞŶĐĞ�
,ƵŵĂŶĞ�̂ ŽĐŝĞƚǇ �͘'ƌĞĂƚĞƐƚ�ŶĞĞĚƐ�ŝŶĐůƵĚĞ�ƐŽĨƚ�ŵĞĂƚǇ�ĚŽŐ�ƚƌĞĂƚƐ�
;ůŝŬĞ�WƵƉͲWĞƌŽŶŝͿ �͕ĐƌĞĂŵǇ�ƉĞĂŶƵƚ�ďƵƚƚĞƌ�;ŶŽ�ǆǇůŝƚŽůͿ �͕ĂůůͲďĞĞĨ�ŚŽƚ�
ĚŽŐƐ �͕ĐĂƚ�ůŝƚƚĞƌ �͕ĂĚƵůƚ�ĐĂƚ�Θ�ĚŽŐ�ĨŽŽĚ͕�ŬŽŶŐƐ�;Ăůů�ƐŝǌĞƐͿ͕�
ŵĂƌƚŝŶŐĂůĞ�ĐŽůůĂƌƐ�;ŵĞĚ͘Ϳ �͕ŐĂůůŽŶ��ŝƉůŽĐ�ďĂŐƐ͕�Θ�ĚĂǁŶ�ĚŝƐŚ�ƐŽĂƉ �͘

/ŶĚŝĐĂƚĞ�ĚĂǇƐͬĞǀĞŶƚƐ�ǇŽƵ�ƉůĂŶ�ƚŽ�ĂƚƚĞŶĚ͗�
�dŚƵƌƐĚĂǇ�;ϯ͘ϯϭ͘ϮϮͿ�ƐŽĐŝĂů�ĂŶĚ�ĨƌĞĞ����;ŶŽ�ĐŽƐƚ�ǁŝƚŚ�&ƌŝĚĂǇ�ĂŶĚͬŽƌ�^ĂƚƵƌĚĂǇ�ƌĞŐŝƐƚƌĂƚŝŽŶͿ�
�&ƌŝĚĂǇ�;ϰ͘ϭ͘ϮϮͿ��������������������������� �&ƌŝĚĂǇ�;ϰ͘ϭ͘ϮϮͿ�ĞǀĞŶŝŶŐ�ƌĞĐĞƉƚŝŽŶ�;ĐŽƐƚ�ŽĨ�ďƌŝŶŐŝŶŐ�Ă�ŐƵĞƐƚ�ŝƐ�ΨϮϬͬŐƵĞƐƚͿ�
�^ĂƚƵƌĚĂǇ�;ϰ͘Ϯ͘ϮϮͿ���������������������� �&ƌŝĚĂǇ�ĂŶĚ�^ĂƚƵƌĚĂǇ�;ϰ͘ϭ͘ϮϮ�Θ�ϰ͘Ϯ͘ϮϮͿ�

/ŶĚŝĐĂƚĞ�ǇŽƵƌ�ŵĞŵďĞƌƐŚŝƉ�ƐƚĂƚƵƐ͗�
�^ĞŶŝŽƌ�DĞŵďĞƌ�������������������� ��ĐƚŝǀĞ͕��ƐƐŽĐŝĂƚĞ��͕�Žƌ��ƐƐŽĐŝĂƚĞ���DĞŵďĞƌ�
�^ƚƵĚĞŶƚ�DĞŵďĞƌ����������������� �EŽŶͲDĞŵďĞƌ�;ũŽŝŶ�<^Zd�ĂŶĚ�ƐĂǀĞ�Žƌ�ƐŚŽǁ�ƉƌŽŽĨ�ŽĨ�ŽƵƚͲŽĨͲƐƚĂƚĞ�ŵĞŵďĞƌƐŚŝƉͿ�

dŽƚĂů�&ĞĞ��ŶĐůŽƐĞĚ͗� Ψ�ͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺͺ�;ƐĞĞ�ĨĞĞ�ĐŚĂƌƚ�ĂďŽǀĞ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ĨĞĞ͖�ŶŽƚĞ�ĞĂƌůǇ�ďŝƌĚ�ĚĂƚĞ͊Ϳ��

DĂŝů�ƚŽ͗��ĞŶŝƐĞ�KƌƚŚ͕�<^Zd��ǆĞĐƵƚŝǀĞ�^ĞĐƌĞƚĂƌǇ͕�ϭϳϬϮ�DĞƌŵŝƐ��ŽƵƌƚ͕�,ĂǇƐ͕�<^�ϲϳϲϬϭ�
DĂŬĞ�ĐŚĞĐŬƐͬŵŽŶĞǇ�ŽƌĚĞƌƐ�ƉĂǇĂďůĞ�ƚŽ�<^Zd͘��ůů�ĐĂŶĐĞůůĂƚŝŽŶƐ�ĂŶĚ�ƚŚĞ�ƌĞĨƵŶĚ�ŽĨ�ƌĞŐŝƐƚƌĂƚŝŽŶ�ĨĞĞƐ�ĂƌĞ�ƐƵďũĞĐƚ�ƚŽ�
Ă�ǀŽƚĞ�ďǇ�ƚŚĞ�<^Zd��ŽĂƌĚ�ŽĨ��ŝƌĞĐƚŽƌƐ͘�dŚĞ��ǆĞĐƵƚŝǀĞ�^ĞĐƌĞƚĂƌǇ�ĐĂŶ�ďĞ�ƌĞĂĐŚĞĚ�Ăƚ�ŬƐƌƚ͘ĞǆƐĞĐΛŐŵĂŝů͘ĐŽŵ͘�

��



The Rotating Anode                 Page 7

6FKHGXOH�
dŚƵƌƐĚĂǇ͕�DĂƌĐŚ�ϯϭ�

ϲ͗ϯϬƉŵͲϳ͗ϬϬƉŵ� ZĞŐŝƐƚƌĂƚŝŽŶ�
ϳ͗ϬϬƉŵͲϴ͗ϬϬƉŵ� ^ŽĐŝĂů�ʹ�DĞĞƚ�Θ�'ƌĞĞƚ�
ϴ͗ϬϬƉŵͲϵ͗ϬϬƉŵ� ���WƌĞƐĞŶƚĂƚŝŽŶ�;ĨƌĞĞ�ƚŽ�Ăůů�ǁŚŽ�ƌĞŐŝƐƚĞƌ�ĨŽƌ�ϭ�Žƌ�ŵŽƌĞ�ĚĂǇƐ�ŽĨ�ĐŽŶǀĞŶƚŝŽŶͿ�

�
&ƌŝĚĂǇ͕��Ɖƌŝů�ϭ�

ϳ͗ϭϱĂŵͲϳ͗ϰϱĂŵ� ZĞŐŝƐƚƌĂƚŝŽŶ�
ϳ͗ϰϱĂŵͲϴ͗ϬϬĂŵ� tĞůĐŽŵĞ�
ϴ͗ϬϬĂŵͲϵ͗ϬϬĂŵ� WƌĞƐĞŶƚĂƚŝŽŶ��
ϵ͗ϬϬĂŵͲϭϬ͗ϬϬĂŵ� WƌĞƐĞŶƚĂƚŝŽŶ�ĨŽƌ�ŶŽŶͲƐƚƵĚĞŶƚƐ�

tƌŝƚƚĞŶ�ZĂǇďŽǁů�ĨŽƌ�ƐƚƵĚĞŶƚƐ�
ϭϬ͗ϬϬĂŵͲϭϬ͗ϯϬĂŵ� sĞŶĚŽƌ��ƌĞĂŬ�
ϭϬ͗ϯϬĂŵͲϭϭ͗ϭϱĂŵ� �ƵƐŝŶĞƐƐ�DĞĞƚŝŶŐ�ηϭ�
ϭϭ͗ϭϱĂŵͲϭϮ͗ϭϱƉŵ� WƌĞƐĞŶƚĂƚŝŽŶ�
ϭϮ͗ϭϱĂŵͲϭ͗ϬϬƉŵ� >ƵŶĐŚ�
ϭ͗ϬϬƉŵͲϭ͗ϭϱƉŵ� sĞŶĚŽƌ��ƌĞĂŬ�
ϭ͗ϭϱƉŵͲϮ͗ϭϱƉŵ� WƌĞƐĞŶƚĂƚŝŽŶ�
Ϯ͗ϭϱƉŵͲϯ͗ϭϱƉŵ� WƌĞƐĞŶƚĂƚŝŽŶ�
ϯ͗ϭϱƉŵͲϰ͗ϭϱƉŵ� WƌĞƐĞŶƚĂƚŝŽŶ�
ϰ͗ϭϱƉŵͲϱ͗ϯϬƉŵ�� ZĂǇďŽǁů�
ϱ͗ϯϬͲ�ŶĚ� �ƵƐŝŶĞƐƐ�DĞĞƚŝŶŐ�ηϮ�ʹ��ǁĂƌĚƐΎ͕�ZĞĐĞƉƚŝŽŶ͕�ĂŶĚ�^ŝůĞŶƚ��ƵĐƚŝŽŶ�

ΎDƵƐƚ�ďĞ�ƉƌĞƐĞŶƚ�ƚŽ�ĐŽůůĞĐƚ�ŵŽŶĞƚĂƌǇ�ĂǁĂƌĚƐ�
�

^ĂƚƵƌĚĂǇ͕��Ɖƌŝů�Ϯ�

ϳ͗ϭϱĂŵͲϳ͗ϰϱĂŵ� ZĞŐŝƐƚƌĂƚŝŽŶ�
ϴ͗ϬϬĂŵͲϵ͗ϬϬĂŵ� WƌĞƐĞŶƚĂƚŝŽŶ�
ϵ͗ϬϬĂŵͲϭϬ͗ϬϬĂŵ� WƌĞƐĞŶƚĂƚŝŽŶ�
ϭϬ͗ϬϬĂŵͲϭϬ͗ϭϱĂŵ� �ƌĞĂŬ�
ϭϬ͗ϭϱĂŵͲϭϭ͗ϭϱĂŵ� WƌĞƐĞŶƚĂƚŝŽŶ�
ϭϭ͗ϭϱĂŵͲϭϮ͗ϭϱƉŵ� WƌĞƐĞŶƚĂƚŝŽŶ�
ϭϮ͗ϭϱĂŵͲϭ͗ϬϬƉŵ� >ƵŶĐŚ�
ϭ͗ϬϬƉŵͲϮ͗ϬϬƉŵ� WƌĞƐĞŶƚĂƚŝŽŶ�
Ϯ͗ϬϬƉŵͲϯ͗ϬϬƉŵ� WƌĞƐĞŶƚĂƚŝŽŶ�

�

�
ZŽŽŵ�ƚĞŵƉĞƌĂƚƵƌĞ�ĐĂŶ�ǀĂƌǇ͕�ĂŶĚ�ǁĞ�ǁŝůů�ŶŽƚ�ŚĂǀĞ�ĐŽŶƚƌŽů�ŽǀĞƌ�ŝƚ͊�WůĞĂƐĞ�ǁĞĂƌ�ůĂǇĞƌƐ�ƚŽ�ĞŶƐƵƌĞ�ǇŽƵƌ�ƉĞƌƐŽŶĂů�
ĐŽŵĨŽƌƚ�ůĞǀĞů͘���

ΎdŚĞ�ƐĐŚĞĚƵůĞ͕�ƐƉĞĂŬĞƌƐ͕�ĂŶĚ�ƚŽƉŝĐƐ�ĂƌĞ�ƐƵďũĞĐƚ�ƚŽ�ĐŚĂŶŐĞ͘��ĂƚĞŐŽƌǇ���Žƌ��н�ĂƉƉƌŽǀĂů�ƉĞŶĚŝŶŐ�ĨŽƌ�ϭϯ���͛Ɛ͘�
�ƚƚĞŶĚĞĞƐ�ŵƵƐƚ�ďĞ�ƉƌĞƐĞŶƚ�ĨŽƌ�ƚŚĞ�ĞŶƚŝƌĞ�ƉƌĞƐĞŶƚĂƚŝŽŶ�ƚŽ�ƌĞĐĞŝǀĞ�ĐŽŶƚŝŶƵŝŶŐ�ĞĚƵĐĂƚŝŽŶ�ĐƌĞĚŝƚ͘���

Ύ�ŽŽƌƐ�ǁŝůů�ďĞ�ĐůŽƐĞĚ�Ăƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�ƚŚĞ�ƉƌĞƐĞŶƚĂƚŝŽŶ�ĂŶĚ�ƌĞŵĂŝŶ�ĐůŽƐĞĚ͘�WůĞĂƐĞ�ďĞ�ƌĞƐƉĞĐƚĨƵů�ŽĨ�ƚŚĞ�ƐƉĞĂŬĞƌ�
ĂŶĚ�ĚŽ�ŶŽƚ�ĞŶƚĞƌ�ƚŚĞ�ƌŽŽŵ�ǁŚŝůĞ�Ă�ƉƌĞƐĞŶƚĂƚŝŽŶ�ŝƐ�ŝŶ�ƐĞƐƐŝŽŶ͘�

Ύ&Žƌ�ĂĐĐŽŵŵŽĚĂƚŝŽŶ�ƌĞƋƵĞƐƚƐ�Žƌ�ŐĞŶĞƌĂů�ƋƵĞƐƚŝŽŶƐ͕�ƉůĞĂƐĞ�ĐŽŶƚĂĐƚ��ĞĐŬǇ��ŽĚŐĞ�Ăƚ�ďĞĐŬǇ͘ĚŽĚŐĞΛǁĂƐŚďƵƌŶ͘ĞĚƵ��
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�ůŝĐŬ�ŽŶ�ƚŚĞ�ůŝŶŬ�ƚŽ�ĞŶƌŽůů�ŝŶ�ƚŚĞ�����KĨĨĞƌŝŶŐ�ƉƌŽǀŝĚĞĚ�ďǇ�ǇŽƵƌ�ůŽĐĂů�ĂĨĨŝůŝĂƚĞ��

dŚĞ�ůŝŶŬ�ǁŝůů�ďƌŝŶŐ�ǇŽƵ�ƚŽ�ƚŚŝƐ�ƉĂŐĞ�ʹ�zŽƵ�ǁŝůů�ĐůŝĐŬ�ŽŶ�ƚŚĞ��EZK>>�ďƵƚƚŽŶ��
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KŶĐĞ�ǇŽƵ�ĐůŝĐŬ�ŽŶ��ŶƌŽůů͕�ŝƚ�ǁŝůů�ĂƐŬ�ǇŽƵ�ƚŽ�ŵĂŬĞ�ĂŶ�ĂĐĐŽƵŶƚ�ŝŶ�ĐĂŶǀĂƐ�ĐĂƚĂůŽŐ�ŝĨ�ǇŽƵ�ĚŽŶ͛ƚ�ĂůƌĞĂĚǇ�ŚĂǀĞ�
ŽŶĞ͘�dŚĞ�����ĐŽƵƌƐĞƐ�ǁŝůů�ďĞ�ƌƵŶ�ŽŶ��ĂŶǀĂƐ��ĂƚĂůŽŐ͘��
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ŝƐ�ǁŚĞŶ�ǇŽƵ�ǁŝůů�ŵĂŬĞ�Ă�ƉĂƐƐǁŽƌĚ�ĨŽƌ�ǇŽƵƌ�ĂĐĐŽƵŶƚ͘��
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KŶĐĞ�ǇŽƵ�ĐŽŵƉůĞƚĞ�ǇŽƵƌ�ƌĞŐŝƐƚƌĂƚŝŽŶ͕�ǇŽƵ�ǁŝůů�ďĞ�ĂƐŬĞĚ�ƚŽ�ůŽŐ�ŝŶ�ƚŽ��ĂŶǀĂƐ͘�zŽƵ�ĐĂŶ�ůŽŐ�ŝŶ�ďǇ�ĂĐĐĞƐƐŝŶŐ�
ƚŚŝƐ�ůŝŶŬ�ŚƚƚƉƐ͗ͬͬĐůĂƌŬƐŽŶĐŽůůĞŐĞƉĚ͘ŝŶƐƚƌƵĐƚƵƌĞ͘ĐŽŵͬůŽŐŝŶͬĐĂŶǀĂƐ�
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KŶĐĞ�ŝŶ��ĂŶǀĂƐ�ǇŽƵ�ĐĂŶ�ĂĐĐĞƐƐ�ƚŚĞ�����ŽĨĨĞƌŝŶŐ�ηϭ�
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ŐƌĞĞŶ�ĐŚĞĐŬ��
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ŚƚƚƉƐ͗ͬͬĐůĂƌŬƐŽŶĐŽůůĞŐĞƉĚ͘ŝŶƐƚƌƵĐƚƵƌĞ͘ĐŽŵͬůŽŐŝŶͬĐĂŶǀĂƐ�

KŶĐĞ�ǇŽƵ�ůŽŐ�ŝŶ͕�ƐĞůĞĐƚ�ƐƚƵĚĞŶƚ�ĚĂƐŚďŽĂƌĚ��
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'HDU�$IILOLDWH�/HDGHUV��

$V� \RX� NQRZ�� $657� LV� QRW� DFFHSWLQJ� DSSOLFDWLRQV� IRU� D� ����� FRKRUW� IRU� WKH� $657�
6WXGHQW�/HDGHUVKLS�'HYHORSPHQW�3URJUDP�

$657�KDV�WDNHQ�WKLV�RSSRUWXQLW\�WR�UH�HYDOXDWH�DQG�PDNH�FKDQJHV�WR�WKH�SURJUDP��7KHVH�FKDQJHV�
ZLOO�LPSDFW�DUHDV�VXFK�DV�WKH�$657�DQG�DIILOLDWH�DSSOLFDWLRQ�SURFHVV��WKH�VWUXFWXUH�DQG�VWXGHQW�
DFWLYLWLHV�IRU�HDFK�RI�WKH�WKUHH�\HDUV�RI�WKH�SURJUDP�DQG�WKH�OHYHO�RI�DIILOLDWH�LQYROYHPHQW��:H�EHOLHYH�
HDFK�RI�WKHVH�FKDQJHV�ZLOO�KHOS�VWUHDPOLQH�WKH�SURJUDP�DQG�DGG�YDOXH�IRU�WKH�SDUWLFLSDQWV��DIILOLDWHV�
DQG�$657��

7KH�SXUSRVH�RI�WKLV�PHVVDJH�LV�WR�QRWLI\�\RXU�DIILOLDWH�RI�WKHVH�FKDQJHV�DQG�JLYH�\RX�WLPH�WR�SUHSDUH��
DVN�TXHVWLRQV�DQG�PDNH�DQ\�QHHGHG�FKDQJHV�WR�\RXU�SURFHVV�SULRU�WR�WKH�RSHQLQJ�RI�WKH�DSSOLFDWLRQ�
SHULRG�IRU�WKH������FRKRUW��3OHDVH�UHYLHZ�DOO�WKH�LQIRUPDWLRQ�LQ�WKLV�PHVVDJH�DQG�WKH�DWWDFKHG�
GRFXPHQWDWLRQ��

�����6/'3�$SSOLFDWLRQ�DQG�$IILOLDWH�,QYROYHPHQW�3ODQ�

1HZ�SDUWLFLSDQWV�DFFHSWHG�LQWR�WKH������FRKRUW�ZLOO�EHJLQ�SDUWLFLSDWLQJ�-DQ�����������DQG�FRQFOXGH�
WKHLU�SDUWLFLSDWLRQ�'HF������������3DUWLFLSDQWV�ZLOO�DWWHQG�WKH������$QQXDO�*RYHUQDQFH�DQG�+RXVH�RI�
'HOHJDWHV�PHHWLQJ�LQ�2UODQGR��)ORULGD��

�����$SSOLFDWLRQ�DQG�6HOHFWLRQ�3URFHVV�

(YHQ�LI�\RXU�DIILOLDWH�VHOHFWV�LWV�SDUWLFLSDQWV�RU�KDV�LWV�RZQ�DSSOLFDWLRQ�SURFHVV��HYHU\�VWXGHQW�LV�
UHTXLUHG�WR�FRPSOHWH�WKH�$657�DSSOLFDWLRQ�SURFHVV�EHWZHHQ�-XO\���DQG�1RY������������WR�EH�HOLJLEOH�
IRU�SDUWLFLSDWLRQ��

x ,I�WKH�DIILOLDWH�VHOHFWV�SDUWLFLSDQWV�SULRU�WR�RU�GXULQJ�WKH�$657�DSSOLFDWLRQ�SURFHVV��-XO\��±
1RY������WKH�DIILOLDWH�PXVW�SURYLGH�$657�ZLWK�WKH�QDPHV�RI�VHOHFWHG�VWXGHQWV�DQG�HQVXUH�WKH�
VHOHFWHG�VWXGHQWV�FRPSOHWH�WKH�$657�DSSOLFDWLRQ�SURFHVV�E\�WKH�1RY�����GHDGOLQH��

x ,I�WKH�DIILOLDWH�VHOHFWV�SDUWLFLSDQWV�DIWHU�VWXGHQWV�FRPSOHWH�WKH�$657�DSSOLFDWLRQ�SURFHVV�²
ZKHWKHU�E\�UHYLHZLQJ�$657�DSSOLFDWLRQ�LQIRUPDWLRQ�RU�E\�UHYLHZLQJ�WKH�DIILOLDWH¶V�RZQ�
DSSOLFDWLRQ�LQIRUPDWLRQ�²�WKH�DIILOLDWH�PXVW�HQVXUH�WKH�VWXGHQWV�FRPSOHWH�WKH�$657�
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DSSOLFDWLRQ�SURFHVV�E\�WKH�1RY�����GHDGOLQH��7KH�QDPHV�DQG�DSSOLFDWLRQ�LQIRUPDWLRQ�
VXEPLWWHG�WR�$657�ZLOO�EH�VHQW�WR�WKH�DIILOLDWH�E\�'HF������$IILOLDWHV�PXVW�SURYLGH�$657�WKH�
QDPHV�RI�WKH�VWXGHQWV�WKH\�VHOHFW�E\�'HF������

x ,I�$657�VHOHFWV�WKH�SDUWLFLSDQWV��WKRVH�VWXGHQWV�PXVW�FRPSOHWH�WKH�$657�DSSOLFDWLRQ�SURFHVV
E\�1RY������7KH�VWXGHQWV¶�QDPHV�DQG�DSSOLFDWLRQ�LQIRUPDWLRQ�ZLOO�EH�SURYLGHG�WR�WKH�6/'3�
$OXPQL�&RPPLWWHH�E\�'HF������7KH�FRPPLWWHH�ZLOO�PDNH�LWV�VHOHFWLRQV�IRU�DIILOLDWHV¶�VWXGHQW�
SDUWLFLSDQWV�E\�'HF������$657�VWDII�ZLOO�QRWLI\�DIILOLDWHV�RI�WKH�VHOHFWLRQV�EHIRUH�'HF������������

$657�$SSOLFDWLRQ�3URFHVV��-XO\��±1RY�����

�� 6XEPLW�$657�DSSOLFDWLRQ�
�� 6XEPLW�HVVD\������±�����ZRUGV���:K\�ZRXOG�\RX�EH�D�JRRG�SDUWLFLSDQW�IRU�WKLV�SURJUDP"�
�� 6XEPLW�VLJQHG�OHWWHU�RI�UHFRPPHQGDWLRQ�IURP�SURJUDP�GLUHFWRU�
�� 6XEPLW�FRS\�RI�FXUUHQW�DIILOLDWH�PHPEHUVKLS�FDUG�

$IILOLDWH�,QYROYHPHQW�

�� (YHU\�\HDU��$IILOLDWHV�ZLOO�EH�DVNHG�WR�VXEPLW�D�PLGWHUP�DQG�ILQDO�UHSRUW�RQ�KRZ�WKH�DIILOLDWH
KDV�NHSW�WKHLU�6/'3�SDUWLFLSDQWV�DFWLYH�DW�WKH�DIILOLDWH�OHYHO��

�� <HDU�RQH��$657�VWDII�ZLOO�DVVLJQ�TXHVWLRQV�WR�VWXGHQWV�DQG�KDYH�WKHP�UHDFK�RXW�WR�WKHLU
DIILOLDWH�WR�OHDUQ�PRUH�DERXW�WKHLU�DIILOLDWH¶V�VWUXFWXUH��JRYHUQDQFH��GHOHJDWH�SURFHVV��
FRPPLWWHHV��DQQXDO�PHHWLQJ��ZHEVLWH�DQG�VR�RQ��6WXGHQWV�ZLOO�UHSRUW�ZKDW�WKH\�OHDUQHG��

�� <HDU�WZR��$657�VWDII�ZLOO�JLYH�VWXGHQWV�PRQWKO\�DVVLJQPHQWV�IRU�$657�/HDGHUVKLS�$FDGHP\
PRGXOHV�DQG�KDYH�WKHP�UHDFK�RXW�WR�WKHLU�UHVSHFWLYH�DIILOLDWHV�WR�DQVZHU�TXHVWLRQV��6WXGHQWV�
ZLOO�UHSRUW�ZKDW�WKH\�OHDUQHG��

�� <HDU�WKUHH��$657�VWDII�ZLOO�JLYH�VWXGHQWV�PRQWKO\�DVVLJQPHQWV�IRU�$657�2QOLQH�$GYRFDF\
$FDGHP\�PRGXOHV�DQG�KDYH�WKHP�UHDFK�RXW�WR�WKHLU�DIILOLDWHV�WR�DQVZHU�TXHVWLRQV��6WXGHQWV�
ZLOO�UHSRUW�ZKDW�WKH\�OHDUQHG��

$IILOLDWH�6XSSRUW�

%DVHG�RQ�UHFHQW�IHHGEDFN�IURP�DIILOLDWH�OHDGHUV�DQG�6/'3�SDUWLFLSDQWV��WKH�DWWDFKHG�$IILOLDWH�
*XLGDQFH�6KHHW�KDV�EHHQ�GHYHORSHG�WR�SURYLGH�LGHDV�IRU�\RXU�DIILOLDWH�RQ�ZD\V�WR�NHHS�\RXU�6/'3�
SDUWLFLSDQWV�LQYROYHG�DW�WKH�DIILOLDWH�OHYHO�WKURXJKRXW�DQG�EH\RQG�WKHLU�WKUHH�\HDUV�LQ�WKH�SURJUDP��
3OHDVH�UHYLHZ�WKH�GRFXPHQW�DQG�IHHO�IUHH�WR�XVH�WKHVH�LGHDV�WR�LPSURYH�DQG�LPSOHPHQW�FKDQJHV�WR�
\RXU�DIILOLDWH¶V�SODQ�IRU�6/'3�LQYROYHPHQW��

:H�ORRN�IRUZDUG�WR�ZRUNLQJ�ZLWK�\RXU�DIILOLDWH�WR�UHODXQFK�DQG�LPSOHPHQW�WKHVH�LPSURYHPHQWV�WR�WKH�
$657�6WXGHQW�/HDGHUVKLS�'HYHORSPHQW�3URJUDP��:H�ZLOO�SURYLGH�DGGLWLRQDO�LQIRUPDWLRQ�LQ�HDUO\�
������+RZHYHU��DIWHU�UHYLHZLQJ�WKLV�LQIRUPDWLRQ��SOHDVH�HPDLO�DQ\�TXHVWLRQV�\RX�KDYH�DW�WKLV�WLPH�WR�
DIILOLDWHUHODWLRQV#DVUW�RUJ��

6LQFHUHO\��

-DVRQ�-��%UDGOH\��%�$���5�7��5��
$657�'LUHFWRU�RI�*RYHUQDQFH�
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Abstract 
   Many advances in radiation pro-
tection standards have been made 
from the high dose limits in the 
1920s to the much more educated 
dose limits set today. The earliest 
standards were vague and tolerated 
high doses. As the knowledge grew 
from experimentation, observation, 
and radiation-releasing events, new 
standards were created. Knowledge 
obtained by the public also caused 
an uproar that caused standards 
to be tightened and become more 
VSHFL¿F��

Introduction 
   Radiation protection standards are 
important for workers, patients, and 
the general public. Radiation is all 
around us in society, in the hospital 
environment, and in workplaces. 
Over the years, there have been 
numerous discoveries that have 
LQÀXHQFHG�VWDQGDUGV�IRU�UDGLDWLRQ�
protection since the initial discovery 
of radioactivity. Some of these dis-
coveries were relatively small while 
RWKHUV�DႇHFWHG�HQWLUH�FRXQWULHV��
generations, and large populations. 
Each discovery or event helped 
shape radiation protection standards 
to what they have become today. 

'LVFRYHULHV�
���,RQL]LQJ�UDGLDWLRQ�¿UVW�ZDV�GLVFRY-
ered in 1895 by Wilhelm Konrad 
5RHQWJHQ��)ROORZLQJ�WKLV�GLVFRYHU\��
Henri Becquerel, who was a min-
eralogist, had the idea that phos-
phorescence would be possible. 
“Phosphorescence is the ability of 
a crystal to absorb light and re-emit 
light sometime after the exciting light 
has been removed” (RSC, n.d.). To 
test his theory, he wrapped a pho-
tographic plate in black paper to 
protect it from being in direct sun-
light, placed a uranium mineral on it, 
and then exposed it to bright sun-

light. When he developed the plate, 
there was an image of the uranium 
RQ�WKH�SODWH��$W�¿UVW��KH�WRRN�WKLV�DV�
FRQ¿UPDWLRQ�RI�KLV�WKHRU\��KRZHYHU��
later in the experiment, the weather 
changed and there wasn’t intense 
sunlight. He stopped this round 
of experimentation and instead 
set the materials in a dark drawer. 
When these days of no sunlight had 
passed, Becquerel decided to devel-
op this plate as well, expecting only 
a shadow of the image. This image 
actually was as intense as when he 
had put it in direct sunlight, so he 
came to the correct conclusion that 
the resulting image was not from the 
sunlight but from the uranium itself, 
and radioactivity was discovered. He 
later went on to show there were no 
other phosphorescent minerals that 
VKRZHG�D�VLPLODU�HႇHFW�WR�XUDQLXP�
(RSC, n.d.). 
   Becquerel’s doctoral student, 
Marie Curie, went on to not only to 
give Becquerel’s discovery its name 
of “radioactivity,” but also to discover 
two more radioactive elements, radi-
um and polonium. Another scientist, 
5XWKHUIRUG��GLVFRYHUHG�WZR�GLႇHUHQW�
types of radiation, alpha and beta. 
+H�WKHQ�ZHQW�RQ�WR�VWXG\�WKH�HႇHFWV�
of x-rays on gases, which led to an 
understanding of the transport of 
electricity through gases. This dis-
covery later was used for detecting 
radioactivity in ionization chambers 
and Geiger-Muller counters. 

)LUVW�<HDUV�DQG�/DWH�(ႇHFWV 
'LVFRYHU\�
���,Q�WKHVH�¿UVW�\HDUV�DIWHU�WKH�GLVFRY-
HU\�RI�UDGLRDFWLYLW\�DQG�LGHQWL¿FDWLRQ�
of radioactive elements, the public 
was fascinated with this new subject, 
and many believed radium could be 
used for fertilizer, arthritis, and even 
as the cure for cancer (Jones, 2005). 
Little was known of the harmfulness 
RI�UDGLDWLRQ�RU�WKH�ODVWLQJ�HႇHFWV�RQ�

the body. This meant there were few 
standards for radiation protection. 
7KH�¿UVW�VHYHUH�FDVH�RI�[�UD\�LQ-
GXFHG�HႇHFWV��ZKLFK�ZDV�GHUPDWLWLV�� 
was recorded only one month after 
the discovery of radiation. In 1902, 
WKH�¿UVW�GRVH�OLPLW�ZDV�UHFRP-
mended, which was 10 rad per day. 
However, this recommendation was 
QRW�EDVHG�RQ�WKH�HႇHFWV�RI�WKH�UDGL-
ation but rather on what the lowest 
amount of radiation that could be 
detected easily (Inkret, Meinhold, & 
Taschner, 1995). Experimentation 
FRQWLQXHG��DQG�¿QGLQJV�LQ������IURP�
animal studies revealed that x-rays 
have the ability to cause cancer and 
kill living tissue. It also was found 
that the skin, blood-forming organs, 
and reproductive organs were the 
most susceptible to this damage 
(Inkret, Meinhold, & Taschner, 
1995). The lack of knowledge and 
standards for protection also led to 
injuries and even death. 
   One of these injuries included 
Thomas Edison. Edison was a scien-
tist who had taken a special interest 
in radiation and had done extensive 
testing and experimenting with an-
other scientist. Edison himself began 
to complain of irritated eyes, while 
his fellow scientist fell gravely ill and 
ODWHU�GLHG�EHFDXVH�RI�WKH�HႇHFWV�RI�
radiation in 1904. By 1910, there 
were increasing numbers of injuries 
reported that seemed to be caused 
by radiation in people ranging from 
physicians and radiologists to other 
radiation-related workers. These in-
juries included skin ulcers, irritations 
in the skin and eyes, and ultimately 
skin cancer (Jones, 2005). These 
numbers continued to climb, and by 
1911, at least 94 cases of x-ray-re-
lated injuries were reported. This led 
to the discovery and conclusion by 
scientists that exposure to radiation 
FRXOG�FDXVH�PDQ\�GLႇHUHQW�PHGLFDO�
issues, including sterility, bone dis-

5$',$7,21�',6&29(5,(6�/($',1*�72�&+$1*(6�,1�5$',$7,21�
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ease, and cancer (Jones, 2005). 
   During this time, there was not 
a standardized way to measure 
exposure or calculate dose, but the 
increasing knowledge that radiation 
was harmful caused more curiosity 
DQG�PRUH�H[SHULPHQWDWLRQ��7KH�¿UVW�
person to recommend a “tolerance 
dose” for radiation workers was Ar-
thur Mutscheller in September 1924 
(Inkret, Meinhold, & Taschner, 1995). 
One of the problems the radiation 
protection community encountered 
was to specify a number or limit that 
GLG�QRW�VKRZ�DQ\�HႇHFWV�RQ�WKH�VNLQ��
In the 1920s, after observation, they 
came to a conclusion for a dose limit 
IRU�[�UD\V�VSHFL¿FDOO\��³$�ZKROH�ERG\�
‘tolerance dose’ of radiation [0.2 R 
SHU�GD\@�DQG�D�VHSDUDWH�¿QJHU�GRVH�
of 5 R per day limit for individuals 
that were occupationally exposed to 
x-rays” (Jones, 2005). This “toler-
ance dose” meant the dose that a 
person could be exposed to contin-
uously without harm, and anything 
below this amount was considered 
safe with little chance of damage to 
an average individual (Jones, 2005). 
These advancements in radiation 
protection standards were because 
of the discovery of both early and 
ODWH�HႇHFWV��

World War II 
���7KH�GHWULPHQWDO�HႇHFWV�RI�LRQL]LQJ�
radiation became abundantly clear 
after the end of World War II with 
the atomic bombings of Hiroshima 
and Nagasaki in August 1945 as 
thousands of survivors of the at-
WDFNV�EHJDQ�WR�VKRZ�HႇHFWV�IURP�
the immense amount of radiation. 
7KHVH�HႇHFWV�UDQJHG�IURP�UDGLDWLRQ�
sickness and cancer to birth defects 
in the next generations (Baumer, 
2015). The radiation released from 
WKHVH�DWWDFNV�DUH�FODVVL¿HG�DV�JDP-
ma rays, which are higher penetrat-
ing wavelengths. 
���%HIRUH�WKH�¿UVW�WHVW�RI�WKH�DWRPLF�
ERPE��WKH�GHWULPHQWDO�HႇHFWV�RI�WKH�
bomb were not known. The creators 
GLG�QRW�NQRZ�KRZ�VLJQL¿FDQW�ERWK�WKH�
H[SORVLYH�DQG�UDGLDWLRQ�HႇHFWV�ZHUH�
going to be. At the time of the test, 

the bomb was attached to a 100-foot 
WRZHU�DQG�VHW�Rႇ�HDUO\�LQ�WKH�PRUQ-
LQJ��7KHUH�ZDV�D�EOLQGLQJ�ÀDVK�WKDW�
lit up the sky, along with a mushroom 
cloud. Civilian homes had damage 
to windows up to 100 miles from the 
blast site, and there was a half-mile 
wide crater in the sand surround-
ing the blast site. These explosive 
HႇHFWV�ZHUH�PXFK�ODUJHU�WKDQ�WKH\�
had expected. A cover story was 
released to explain the blast, saying 
an ammunition dump exploded (U.S. 
History, 2020). This larger explosion 
spread the radiation to a larger area, 
ZKLFK�DႇHFWHG�D�JUHDWHU�SRSXODWLRQ��
Nobody fully anticipated the ca-
tastrophe that would ensue as the 
two atomic bombs were dropped on 
Japan. 
   The aftermath of the atomic bombs 
dropped on Japan was extensively 
detrimental. There were an esti-
mated 214,000 deaths by the end 
of 1945 because of the bombs, 70 
percent of the buildings in Hiro-
shima were burnt, and 6.7 square 
kilometers of Nagasaki were leveled 
(ICAN, 2017). This physical destruc-
tion along with the medical issues 
that ensued garnered worldwide 
attention. Healthcare workers were 
rendered helpless because of the 
extent of the damage to the cities, 
and many victims of the bombings 
died with little to no care to ease the 
VXႇHULQJ��$OO�EXW���RI�WKH����KRVSLWDOV�
were rendered non-functional, caus-
ing access to available healthcare 
to decline sharply (ICAN, 2017). 
Some people did attempt to enter 
these two cities after the bombings, 
but many of these also died from the 
radiation. 
���<HDUV�DIWHU�WKH�ERPELQJV��HႇHFWV�
of the huge amount of radiation re-
leased were still becoming evident. 
Leukemia, as well as thyroid, breast, 
and lung cancer numbers rose to 
much higher levels than normal. 
There also were noticeable changes 
in those who were pregnant at the 
time of the attacks, including higher 
rates of miscarriages, infant deaths, 
and intellectual disabilities in children 
(ICAN, 2017). The attention that this 

destruction gathered shined a new 
light to the subject of radiation. 

Public Knowledge in the 1950s 
and 1960s 
���7KH�NQRZOHGJH�WKH�VFLHQWL¿F�
community gathered after the atomic 
bombings of Hiroshima and Na-
gasaki was kept largely within the 
VFLHQWL¿F�FRPPXQLW\��,Q�������FLYLOLDQ�
nuclear applications were authorized 
and put under control of the Atomic 
Energy Commission, or AEC, bring-
ing some change to public knowl-
HGJH��7KH�EHQH¿WV�RI�QXFOHDU�HQHUJ\�
were broadcasted widely to society, 
EXW�WKH�GHWULPHQWDO�HႇHFWV�DQG�
safety issues were kept within the 
VFLHQWL¿F�FRPPXQLW\�DQG�FRQVLGHUHG�
an internal matter (Baumer, 2015). 
During the 1950s, the AEC was 
responsible for both promotion and 
regulation, but the work was initially 
heavily weighted toward promotion. 
“In 1955, AEC Commissioner Willard 
Libby stated: ‘Our great hazard is 
WKDW�WKLV�JUHDW�EHQH¿W�WR�PDQNLQG�ZLOO�
be killed aborning by unnecessary 
regulation’” (Baumer, 2015). The 
very agency that oversaw regulation 
of radiation also was saying that reg-
ulation would harm the development 
of the useful aspects of radiation. 
   Eventually, the public knowledge 
did increase. This caused a public 
uprising, and debate raged by the 
late 1950s. Nuclear fallout was the 
biggest concern of the public, and by 
the early 1960s, the public debate 
was greater than ever. In 1961, the 
AEC responded to the public by 
tightening the restrictions and dose 
limits. In the late 1960s, debate 
picked back up and the public de-
manded increased restrictions. The 
AEC again tightened the limits on 
release of radioactive material from 
power plants, solely to pacify the 
public without basing these changes 
RQ�NQRZOHGJH�RU�VFLHQWL¿F�GLVFRYHU-
ies and seeking to please the public. 
Public awareness and demands had 
D�ODUJH�HႇHFW�RQ�WKH�UDGLDWLRQ�SURWHF-
tion standards in the ’50s and ’60s. 
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&KHUQRE\O�
   After all the tightening of restric-
tions of radioactive material from 
power plants, nobody anticipated the 
disaster that occurred in 1986. The 
Chemobyl nuclear power plant acci-
dent in Ukraine occurred because of 
D�ÀDZHG�UHDFWRU�GHVLJQ�DQG�LQDGH-
TXDWHO\�WUDLQHG�VWDႇ�DQG�SHUVRQQHO��
There was a steam explosion and 
¿UH��LQ�ZKLFK�VRPH�RI�WKH�UDGLRDFWLYH�
core was released into the envi-
ronment surrounding the reactor. 
Although only two workers died the 
night of the accident, 28 people died 
in the following weeks because of 
acute radiation syndrome, or ARS. 
There were also 209 other peo-
ple originally diagnosed with ARS, 
DOWKRXJK�GHDWKV�LQ�WKH�¿UVW�FRXSOH�RI�
weeks were reportedly limited to only 
those 28. There weren’t any cas-
es of ARS on others outside of the 
plant, but thyroid cancer rates in the 
surrounding community increased 
over the next years (World Nuclear 
Association, 2020). 
   There were around 350,000 
people evacuated because of the 
accident, and the process of reset-
tlement continued for many years 
after the incident. Another unfortu-
QDWH�HႇHFW�IURP�WKH�DFFLGHQW�ZDV�DQ�
increase in the number of abortions 
based on the incorrect advice from 
doctors who believed the radiation 
was high enough to cause more birth 
defects than really would have hap-
pened (World Nuclear Association, 
2020). This accident caused chang-
es to be made to nuclear reactors 
around the world to make them safer 
for operators and for the surrounding 
communities. 

Conclusion 
   The harmfulness of radiation 
has not always been fully under-
VWRRG��)URP�WKH�GLVFRYHU\��ZKHQ�
nothing was known, to the present, 
where much has been learned and 
discovered, protection standards 

KDYH�FKDQJHG�VLJQL¿FDQWO\��(YHQWV��
VFLHQWL¿F�GLVFRYHULHV��DQG�REVHUYD-
WLRQV�KDYH�LQÀXHQFHG�WKH�GHFLVLRQV�
of radiation protection standards. 
Because radiation is all around us 
in our everyday lives and is a diag-
nostic tool often used in the hospital, 
standards for radiation protection are 
DQ�LPSRUWDQW�EHQH¿W�WR�VRFLHW\��
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