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Abstract: This paper introduces the Women in Radio Science, the newest Chapter of the US National Committee of the International Union of Radio Science. The unique challenges of minority groups in radio science community are discussed. Value and impact of diversifying scientific workplace are argued and the promise of a women-lead radio science community is presented.
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1. WIRS at a Glance
Women in Radio Science (WIRS) is the first women-led chapter of USNC-URSI with goals of promoting the work and leadership of women in radio science, providing early career members resources and networking, offering mentorship to members at all states of their career. The WIRS chapter is not only valuable in better representation of women, but also crucial in narrowing the gender gap in the radio science community, leading to greater involvement for all genders and underrepresented group. From its first mentoring panel and reception, WIRS received an overwhelmingly positive response and multiple inquiries from students and early-career members of all genders. The chapter is delighted to continue providing a unique forum for members to voice concerns, find support and especially contribute fresh ideas related to our technical fields. Table 1 list the current WIRS leadership.  
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	Chair
Reyhan Baktur,
Utah State University,
Commission B.
	Vice-Chair
Zoya Popovic, 
University of Colorado Boulder, 
Commission D.
	Secretary
Jeanne Quimby,
National Institute of Standards and Technology,
Commission A.
	Membership Chair
Emily Porter,
University of Texas Austin,
Commission K.



As the WIRS chapter includes members from all USNC-URSI commissions, it is intrinsically technically diverse, and therefore assures that activities organized by WIRS have broader representation and interesting and timely subjects of interest to a larger audience, and hopefully all of the URSI organization. In fact, WIRS strives to be instrumental in uniting all commissions of the USNC-URSI and promote the (forgive the buzzword) “internet of knowledge”.
2. Value and Impact of Women-Lead Radio Science Chapter 
 Groups that are diverse have been shown to both publish more frequently and be more highly cited than non-diverse groups [1]-[4] - but beyond this, diverse teams are more likely to develop solutions that enhance the lives of broad sectors of the population. For example, in research related to biomedical topics, diversity is known to enhance innovation and lead to benefits for greater numbers of patients [2], [5]. This is because diverse groups include individuals that have not only different perspectives on possible solutions, but also different perspectives on pressing societal challenges. While there are many underrepresented groups in STEM and in radio science, this article is focused on women – who, despite constituting close to 59.5% of college students [6] - are still consistently well underrepresented in the radio science fields.
This is also particularly relevant in today’s world - the COVID-19 pandemic has had serious and long-lasting negative impacts on women in academia, especially women who are also parents - impacts which are disproportionately affecting them relative to their male peers [7, 8]. For instance, studies suggest that research productivity for women has disproportionately decreased, while workloads have increased [8, 9]. In addition, paper submissions by female authors have decreased, particularly for female first-authors, while at the same time overall paper submission numbers have increased [7]. These challenges have been exacerbated by many factors including lack of access to childcare, uneven domestic duties, elder care, and so forth [8, 9]. 
In fact, even despite the pandemic, studies also show that women who are first-time mothers are almost twice as likely to leave STEM positions than men who are first-time fathers [7, 10]. Having children has been shown to have significant lasting impacts on women’s careers in academia [11]. These results may point to why, despite slow improvements, as of 2019 women only make up 27% of the STEM workforce (and only 15% of the engineering work force) [12]. In academia, a 2019 report from the American Society for Engineering Education (ASEE) found that only 12.3% of women who hold faculty positions in this field are at the full professor level [13]. Similarly, 2018 data from the European Commission found that women remain underrepresented in STEM fields, particularly in more senior academic positions [14], although things are improving over time. 
Clearly, something needs to be done, and most likely something drastic, if we want to reduce the gender gap for the benefit of science advancement. Should our society not encourage educated and economically stable women to raise children? Will this not improve the level of education, and therefore innovation and productivity, of the nation?
3. Challenges for Women in Radio Science  
 Radio science bounds across multiple disciplines within the science, technology, engineering, and mathematics (STEM) fields. The ability to sway and discuss diverse topics requires an audience that bounds across multiple sectors from physics to engineering, from universities to companies, and from the majority to the under-representative. Unless every sector becomes engaged, this increase in diversity will fail. The President of the United States has signed an Executive Order [15] on Diversity, Equity, Inclusion, and Accessibility in the Federal Workforce stating that “A growing body of evidence demonstrates that diverse, equitable, inclusive, and accessible workplaces yield higher-performing organizations”. Organizations such as URSI would equally benefit from enhancing diversity within its chapters [16, 17]. 
When attempting to break out of pre-defined roles, we receive push-back from older generations, or confusion from same-level generational male colleagues. How often have women in our field heard the words: "I've never seen any gender bias within my place of work" or our new favorite: "Your project was only promoted because you took a picture in front of the equipment, and they can use your photograph in the promotion material." This constant barrage slowly wears a person down throughout their career, influencing many women and members of other underrepresented groups to eventually leave the STEM field. 
We do not want this to happen in the radio sciences. There is already momentum and increased support in this area within the WIRS Chapter. This women-led chapter creates an environment where everyone can discuss their scientific research and voice concerns. Details of WIRS chapter activities are presented as follows. 

4. Birth of WIRS Chapter
With open hearts and careful examination of the facts presented above, we believe a good starting point for empowering more women to contribute in radio science is a women-lead entity. This section presents the history and ongoing efforts of the WIRS chapter.

4.1. History
Timeline of key events in WIRS history is presented as follows.
· Supported by Ross Stone, Dr. Asta Pellinen wrote a Women in Radio Science column in Radio Science Bulletin in 2015. The column featured successful female scientists in radio science from around the world. 
· Dr. Piergiorgio L. E. Uslenghi promoted the first WIRS workshop and reception at the 2018 AT-RASC. Dr. Anthea Coster presented the life and work of Lise Meitner. The talk was a great success. 
· At the 2019 USNC-URSI business meeting (Boulder, CO), USNC-URSI and the National Academies proposed to start a chapter of Women in Radio Science with the goal of involving more women in technical and leadership roles. The USNC-URSI executive committee supported the idea.
· The first ever women chapter of the national committee of URSI was founded in 2019. 
· WIRS’s first activity: co-organizing the WIE-WIRS reception at 2020 IEEE APS-URSI meeting. WIRS provided the keynote speaker and a panel discussion. 
· The first WIRS business meeting was held at 2021 URSI Meeting at Boulder, CO, through virtual meeting platform. Elected a full board of officers. 
· Call for memberships were sent out in 2021 following the business meeting.

4.1.1. Anecdotes and Fun Facts
Asta Pellinen-Wannberg, Professor Emerita at Umeå University, Department of Physics and Swedish Institute of Space Physics recalls the following. We would like to inform the readers that Professor Pellinen-Wannberg is the editor of the Women in Radio Science column in Radio Science Bulletin (RSB) [18]. 
“I can tell you that the decision of the Women in Radio Science column in RSB was made 2015 during the very first AT-RASC meeting at Grand Canarias. Ross (Stone) invited all us editors to an RSB meeting. After I complained there about the very skew gender balance in URSI especially at top positions (I had become old enough and lost my shyness to open my mouth), Ross asked me to do something for it. Thus, in almost every Issue since September 2015 I have presented very successful female scientists of the field from all around the world to hopefully sometimes be suggested and chosen to the chair etc. positions. It is a pity to lose half of the potential competence even though the URSI gentlemen do a very good work. Actually, inspired by the column George Uslenghi asked me to organize the WIRS workshop at AT-RASC 2018. Anthea Coster gave there a talk about how her grandfather helped Lise Meitner to escape from wartime Nazi Germany to Sweden. It was a very appreciated talk.”
Asta has another fun story to share. 
“I tried already at the 2015 AT-RASC to collect female participants for an early morning hike on the beach, but it was not so successful. Only one lady appeared - in high heels! It was not much of a female radio scientist hike with us two. Maybe younger female scientists thought it was not serious enough to participate. But I think the attitude starts to change.”
WIRS would like to proudly announce that indeed the culture is changing and an increasing number of participants are joining WIRS activities as detailed in the following sections. 

4.1.2. Founding Members and Inaugural Activities
Since its formation, WIRS is dedicated to promoting inclusiveness, which is evident from the diverse technical background (drawn from all URSI commissions) of its founding member.  The WIRS would like to acknowledge and honor the founding members, who supported the establishment of WIRS chapter and provided helpful insights. 
Commission G: Sigrid Close (Stanford University), Kate Zawdie (Naval Research Laboratory)
Commission H: Ashanthi Maxworth (University of Saskatchewan) 
Commission K: Asimina Kiourti (The Ohio State University), Susan Hagness (University of Wisconsin Madison), Mahta Moghaddam (University of Southern California)
The first activity of WIRS was hosting the Women in Engineering and Radio Science event at 2020 IEEE Antennas and Propagation Symposium (APS), in collaboration Dr. Natalia Nikolova at McMaster University, CA. Dr. Nikolova was the host of the 2020 APS Women in Engineering reception. WIRS initiated the collaboration and proposed the keynote speaker and the idea of panel discussion, where attendees (through a virtual platform) could ask questions and interact with senior women scientists. 
Despite the challenges and uncertainties due to the COVID pandemic, the reception kicked off with an opening remark from Piergiorgio L. E. Uslenghi and an inspiring keynote speech from Dr. Cynthia Furse (University of Utah). Fig. 1 shows a summary of the first WIRS activity. It was widely attended through an online platform and WIRS is extremely proud of the initial success. 
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Fig. 1. A Snapshot of the Inaugural WIRS Event.

4.2. Chapter Activities
At WIRS, we gather to promote the work and leadership of women in radio science. We also provide early career professional sponsorship, networking and resources. This chapter provides a unique opportunity for our members to be proactive, and then see how their active participation directly impacts radio science fields. WIRS members organize special sessions in technical fields of interest, mentoring workshop, and making professional friends. 
Fig. 2 and Fig. 3 are snapshots from 2021 and 2022 WIRS events, where WIRS provided USNC-URSI with excellent keynote addresses that were both technical and inspirational, organized mentoring panels, and invited everyone to a dance! WIRS has a regular business meeting at each USNC URSI meeting where all members are invited to discuss and vote on proposals from nominating the next keynote speaker to new initiatives such as mentoring workshops. 
In addition to its engagement within USNC, WIRS is actively collaborating with IEEE APS, IEEE MTT Women in Microwaves, and international Women in Radio Science colleagues. We are organizing he upcoming women-led program at 2022 IEEE APS URSI Symposium (Denver) with Women in Engineering (WIE). Dr. Baktur has recently participated in convening a technical and a WIRS sessions at 2022 URSI Atlantic / Asia-Pacific Radio Science Meeting. Dr. Popovic has been heavily involved with IEEE MTT’s women-led activities. 
We are making steady progress thanks to the supports we receive from all genders colleagues!
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	(a) Keynote Address
	(b) Social Program

	Fig. 2.  Continued Success: 2021 WIRS Event.
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Fig. 3. Steady Progress: 2022 WIRS Event.

4.3. Call for Memberships
The call for members for the USNC WIRS chapter was first released broadly in January 2021, and the community of members has been growing ever since - however, we are eager to reach more scientists and engineers to grow women in radio science community that facilitates career advancement and excellence, supports and encourages diversity, and fosters networking and collaborative opportunities. Interested new members are welcome to submit applications to join WIRS. The application is open to members of all commissions of USNC-URSI/URSI, including early career, associate, and full members, identifying as any gender. For those who are interested in joining but are not yet a member of USNC-URSI/URSI, applications can be submitted through the URSI-USNC Radio Science WIRS website, or the URSI Individual membership website, respectively. 
Anyone who is interested in applying to join WIRS is encouraged to apply by emailing the WIRS membership chair (currently Emily Porter, emily.porter@austin.utexas.edu). Please include the following information: i) expression of interest to join; ii) current USNC-URSI/URSI membership status; and iii) full name, affiliation, and contact information. All applications will be reviewed by WIRS officers and a vote will confirm new members. New members will then receive a welcome message and be officially welcomed at the next WIRS business meeting. 
As our community is only as strong as the group of individuals that make up this group, we are very excited to welcome you and to work with you in the future - together let’s improve the technical quality of URSI and make our voices heard!

5. A Look into the Future
Based on the latest business meeting, we have outlined the following immediate goals. 
(1) Promote technical quality by helping in paper pre-review of our members so that we submit outstanding papers; 
(2) Help provide family support, e.g. child care during conferences; 
(3) Grow our membership so we can be more effective. 
We are in a great era where information sharing is only one click away and where many similar groups aimed for promoting diversity are emerging and thriving, IEEE COPE, IEEE Young Professional, WIRS groups outside USA, just to name a few. WIRS plans to have active collaboration and experience exchange with all of those organizations to learn, to support, and to grow. 
WIRS encourages creativity and is open to ideas from all members. Please share your thoughts, concerns, and suggestions. We will build them into our discussion items. Let’s remind ourselves, more heads are better than one. 

6. Conclusions
This article presents the importance of a women-led URSI chapter that contributes to the radio science community, from technical activity to career development, from professional friendship to family support. Ongoing WIRS activities are shared and near-term goals and future plans are outlined. Please spread the word and find kindship with us!
Acknowledgements
The authors wish to thank the US National Committee of the International Union of Radio Science (USNC-URSI) for immense support and encouragement in establishing the chapter and chapter activities. WIRS has had a wonderful and enjoyable time in organizing technical and social programs because of great USNC-URSI support. In particular, authors would like to thank Sembiam Rengarajan and Michael Newkirk for time and effort to accommodate WIRS’s early initiatives. The chapter would not have been initiated in the U.S.A. without advocates of Piergiorgio Uslenghi and his pioneering work to encourage and urge URSI to form a women-led chapter. Ross Stone has been a great advisor in the legislatives and in creating the WIRS resolution. WIRS is always grateful for Ana Ferreras’s support and unique inputs. Last but not the least, we would like to thank the IEEE APS Magazine and the Women in Engineering column for giving us this opportunity to share our passion and hope.

References
[1]	J. Adams, "The fourth age of research," Nature, vol. 497, pp. 557-560, 2013.
[2]	T. Swartz, A.-G. Palermo, S. Masur and J. Aberg, "The Science and Value of Diversity: Closing the Gaps in Our Understanding of Inclusion and Diversity," The Journal of Infectious Diseases, vol. 220, no. Suppl 2, pp. S33-S41, 2019.
[3]	R. Freeman and W. Huang, "Strength in diversity," Nature, vol. 513, p. 305, 2014.
[4]	Editorial (no authors listed), "Science Benefits From Diversity," Nature, vol. 558, p. 5, 2018.
[5]	S. Lerner, D. Magrane and E. Friedman, "Teaching Teamwork in Medical Education," Mount Sinai Journal of Medicine, vol. 76, pp. 318-329, 2009. 
[6]	https://www.frontiersin.org/articles/10.3389/fpsyg.2021.663252/full.
[7]	https://www.wsj.com/articles/college-university-fall-higher-education-men-women-enrollment-admissions-back-to-school-11630948233 
[8]	https://web.archive.org/web/20210228061158id_/https://www.cambridge.org/core/services/aop-cambridge-core/content/view/E187C6B23B0519A57E9399AF349E6E37/S1049096520002036a.pdf/div-class-title-the-great-equalizer-gender-parenting-and-scholarly-productivity-during-the-global-pandemic-div.pdf 
[9]	The impact of COVID-19 on the careers of women in academic sciences, engineering, and medicine. https://psycnet.apa.org/record/2021-50265-000. 
[10]	Cech, E. A., and Blair-Loy, M. (2019). The changing career trajectories of new parents in stem. Proc. Natl. Acad. Sci. U. S. A. 116, 4182–4187. doi: 10.1073/pnas.1810862116. 
[11]	Williams, W. M., and Ceci, S. J. (2012). When scientists choose motherhood: a single factor goes a long way in explaining the dearth of women in math-intensive fields. how can we address it? Am. Sci. 100, 138–145. doi: 10.1511/2012.95.138
[12]	https://www.census.gov/library/stories/2021/01/women-making-gains-in-stem-occupations-but-still-underrepresented.html 
[13]	J. Roy, “Engineering by the Numbers” American Society for Engineering Education, 2019. Available online: https://www.asee.org/documents/papers-and-publications/publications/college-profiles/2018-Engineering-by-Numbers-Engineering-Statistics-UPDATED-15-July-2019.pdf 
[14]	European Commission, Directorate-General f.  
[15]	“Executive Order on Diversity, Equity, Inclusion, and Accessibility in the Federal Workforce,” https://www.whitehouse.gov/briefing-room/presidential-actions/2021/06/25/executive-order-on-diversity-equity-inclusion-and-accessibility-in-the-federal-workforce /. 
[16]	N. Basta, L. Marzall, Z. Popovic, “Men and Women Together Make RF/Microwaves Better,” to be presented at 2022 IEEE International Microwave Symposium. 
[17]	C. Migliaccio, "DEI: Diversity, Equity, and Inclusion Committee [Women in Engineering]," in IEEE Antennas and Propagation Magazine, vol. 63, no. 4, pp. 138-141, Aug. 2021, doi: 10.1109/MAP.2021.3086326.
[18] Radio Science Bulletin, https://www.ursi.org/publications.php 
November 2021
Page 4

image3.jpeg




image4.png




image5.jpeg
~ Piergiorgio Uslenghi
Opening Remark

AncoFerreras
Panelist

Cynthia Furse
Keynote Address
B9 =

Emily Porter
Panelist

Keynote: The Power of Change, by Cynthia

Throughout our lives and careers, we experience
many changes. Some are welcome and planned, others
are distressing and chaotic. Change can be very
powerful, a true force to be reckoned with. In this time
of great change, let’s take a few minutes to think about
where we want this change to take us, and what tools we
have to guide our futures. Let’s talk about innovation,
thinking outside the box, and planning in uncertain
times. Let’s talk about change, the power it offers us,
and ways to harness that power to take us where we
want to go.
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WIRS Plenary Speech

Taking the Leap and the (RF) path less traveled by

An obsession with magnets at a young age led
Dr. Midzor to pursue a life in physics and new RF
measurement techniques.  Her carcer has spanned
developing a new RF microscopy method for
nanotechnology, overcoming challenges in clectronic
warfare protection against adversaries’ radars and
Tmprovised Explosive Devices (IEDs), and improving
compatibility between Federal and  Commercial
wireless systems.  Melissa will be discussing
highlights from these projects, and how her approach
of taking career leaps, planning, and pursing her
passions led to unique science and career
opportunitics.
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2022 WIRS Plenary Speech

Launch Vehicle and Spacecraft Transmitter Electromagnetic Compatibili
Dr. Dawn Trout
NASA Kennedy Space Center

The Launch Services Program at NASA’s Kennedy Space Center (KSC) is the primary
gate for acquiring commercial vehicles to provide a cost-effective ride to space for NASA
spaceeraft. With the lunar Gateway, more human tended elements are planned for launch.
One challenge facing the space industry is the proliferation of communication and science
transmitters at frequencics beyond the qualification of space avionics and instruments,
Studies have ensued to examine the intricacies of performing radiated susceptibility testing
and analysis above 18 Glz. Changes in the launch vehicle communications interface to the
range have also lead to new launch vehicle antenna systems and more reliance on GPS ang
telemetry systems. Finally, research initiated at KSC in the area of predicted electric fiel
distributions in launch vehicle payload fairings have spawned Small Business 'lechnolo;
Transfer initiatives for industry to investigate statistical algorithm and computatios
improvements in large payload fairing modeling of transmitters at frequencies in the GHz
range. These topics, along with clectromagnetic compatibility testing for'launch vehieles
will be discussed.
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