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T h e  Ja m es  A .  V a n  A l l e n  P a p e rs

C H R IS T IN E  D. H A L A S
The U niversity  of Iow a 's  D ep a rtm en t of Physics an d  A stro n 

om y is hom e to Iow a 's  m ost fam ous scien tist, Dr. Jam es A. V an 
Allen. The U niversity  of Iow a A rchives, a d iv ision  of the  
Special Collections D ep artm en t in  th e  U niversity  L ibraries, has 
recently  received the  p rocessed  w ork ing  p a p e rs  of Dr. V an 
Allen, a p ioneering  space scientist a n d  d iscoverer of the  ea rth 's  
rad ia tion  belts n am ed  in  h is honor. This im p o rtan t collection, 
en titled  the  Jam es A. V an A llen P apers, m arks a significant 
add ition  to the  lib rary 's  ho ld ings, rep re sen tin g  the  first su b 
stantial collection of scientific m ateria l received  by  the  U niver
sity A rchives. T hese p ap e rs  p re se n t a u n iquely  d iverse  a n d  
rep lete  record  of A m erica 's p o s t W orld  W ar II advance  in to  the  
space age a n d  d o cu m en t the  infancy  an d  evo lu tion  of space 
science.

Form al p rocessing  of th is collection b eg an  in  January  1986. 
As a physics an d  astronom y  m ajor, I w as h ired  by  Dr. V an 
A llen to  process these  p ap e rs  u n d e r  the  gu idance  of b o th  the  
U niversity  of Iow a A rchives a n d  the  S m ithson ian  In stitu tion . 
M artin  Collins a n d  A llan N eedell of th e  S m ith so n ian 's  N ational 
A ir an d  Space M useum  fo rm ula ted  th e  p rocessing  s tra tegy  a n d  
p rov ided  expert advice th ro u g h o u t th is project. The D epart
m en t of Physics an d  A stronom y  p lu s  Earl M. R ogers of the  
U niversity  A rchives also su p p o rte d  th is  project. In  add ition , 
Evelyn R obison 's innum erab le  h o u rs  of h a rd  w ork  d u rin g  h e r 
tw en ty -e igh t y ear (and  still counting) ten u re  as Dr. V an A llen 's  
secretary w ere  valuable to  the  project. H ow ever, it is Dr. V an 
A llen 's su p p o rt an d  u n iq u e  in p u t th a t have  h e lp e d  to  m ake th is 
endeavor such  a success. A  form al gu ide  to  th is  collection will 
be p ub lished  once all m ateria l h as  b een  p rocessed . F u rthe r 
papers  from  Dr. V an A llen 's  con tinu ing  research  will be a d d e d  
to the  collection at a later date.
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James A. Van Allen in his study.
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Dr. V an A llen w as b o rn  a n d  raised  in  M oun t P leasan t, Iow a. 
H is father, also bo rn  in  M oun t P leasan t, a tte n d ed  Iow a W es
leyan College (IWC) an d  later received  a law  degree  from  The 
U niversity  of Iow a in  1894. H is m o th e r g rew  u p  n ea r Eddyville, 
Iowa, an d  also a tte n d ed  IW C for tw o  years. Follow ing in  his 
fam ily 's foo tsteps, Jam es A. V an A llen, the  second  of fou r 
boys, en te red  IW C in  1931 w h ere  he p u rsu e d  h is p rim ary  
in terests in  physics, chem istry , an d  m athem atics.

Physics p rofessor T hom as P ou lte r a n d  chem istry  p ro fesso r 
D elbert W obbe w ere V an A llen 's  p rincipal in sp ira tions a t 
IW C .1 V an A llen 's m ajor field of s tu d y  w av ered  b e tw een  
physics an d  chem istry , b u t Dr. P ou lter offered the  you n g  
scientist a part-tim e physics a ssis tan tsh ip  w h ich  he  readily  
accepted. This m arked  the  first form al s tep  of h is long  an d  
p roductive career in  physics. V an A llen also ob ta ined  valuable 
research  experience w ork ing  for Dr. Pou lter, chief scientist on  
the second Byrd A ntarctic Expedition. In  1935, V an A llen 
g rad u a ted  sum m a cum  laude  from  IW C a n d  im m ediately  
began  g radua te  s tu d y  a t The U niversity  of Iow a, w h ere  he 
received h is M .S. in  1936 a n d  Ph.D . in  1939, the  la tte r u n d e r  the  
guidance of P rofessor A lexander Ellett.

Dr. V an A llen 's  fu tu re  in  the  rap id ly  g row ing  field of nuclear 
physics w as secure by  v irtue  of h is Ph .D . in  th a t field, the  
d e p a rtm en t's  research  s tren g th . H ow ever, exposure  to  geo
physics d u rin g  a Research Fellow 's a p p o in tm e n t a t the  C arn 
egie In stitu tio n 's  D ep artm en t of T errestrial M agnetism  (DTM) 
from  1939 to 1940 sh ifted  Dr. V an A llen 's  in te res t aw ay  from  
low -energy nuclear physics. H e reso lved  to  m ake " geom ag
netism , cosmic rays, a n d  so lar-terrestria l physics h is fields of 
research  - - a t som e un id en tified  fu tu re  d a te ." 2

In the  sum m er of 1940, Dr. V an A llen ob ta ined  a staff 
position  at DTM research ing  w ays to  m ake u sefu l proxim ity  
fuzes for m ilitary  p u rp o ses . H e co n tin u ed  p roxim ity  fuze 
research  at the  Johns H opk ins  A pp lied  Physics Laboratory

1 James A . Van A llen , "W hat Is a Space Scientist? A n  A utobiographical 
Example," Annual Review of Earth and Planetary Sciences. Forthcom ing.

2 Ibid.
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b eg inn ing  in  1942. In  N ovem ber 1942 he  w as one of th ree 
physicists  com m issioned  by  the  N avy  to  in struct g unnery  
officers in  the  u se  of the  new ly  deve loped  rad io  proxim ity  fuzes 
for large an ti-aircraft guns. This req u ired  tw o  eigh t-m on th  
to u rs  of d u ty  w ith  the  Pacific Fleet. V an A llen 's  proxim ity fuze 
research  a n d  field experience co n tin u ed  un til after the  en d  of 
the  w ar. This naval service beg an  a research  p a rtn e rsh ip  w hich 
con tinues  to day  th ro u g h  an  an n u a l Office of N aval Research 
contract. Dr. V an A llen  has personally  re ta ined  m any  papers 
d o cu m en tin g  h is naval partic ipa tion  in  W orld W ar II.

In  1946, Dr. V an A llen re tu rn e d  to  the  A pplied  Physics 
L aboratory , w h ere  he  o rgan ized  a sm all cadre  of scientists to 
conduct h ig h  a ltitude  (or u p p e r  a tm osphere) experim ents u s 
ing  cap tu red  G erm an  V-2 rockets. The sm all g roup  of scientists 
a n d  k in d red  g ro u p s  a t o th er laboratories becam e k n o w n  as the 
V-2 Rocket Panel, la te r ren am ed  the  U p p er A tm osphere  Rocket 
Research Panel. T hese m en  de te rm in ed  the  d irection  of space 
physics research  for m ore  th a n  a decade. In  1946 Dr. V an Allen 
in itia ted  an d  su p erv ised  the  d eve lopm en t of the  A erobee 
so u n d in g  rocket, u se d  to  investigate  h is p rincipal areas of 
in te rest, cosm ic rays a n d  geom agnetism . This collection docu
m en ts  Dr. V an A llen 's  w ork  a t DTM a n d  APL. H ow ever, m uch 
of Dr. V an A llen 's  w ork  w as classified a n d  som e m aterial has 
been  re ta in ed  by  these  in stitu tions.

In 1951, Dr. V an A llen  re tu rn e d  to  h is native Iow a to head  
The U n iversity  of Iow a 's  D ep a rtm en t of Physics (renam ed 
Physics a n d  A stronom y  in  1969). H is en trep ren eu ria l character 
com bined  w ith  the  increased  availability of research  funds 
resu lted  in  an  e n h an ced  d ep a rtm en ta l b udget. In  1952 he 
received  substan tia l fu n d in g  from  th e  Office of N aval Research 
to deve lop  "R ockoons" for u se  in  u p p e r  a tm osphere  research. 
A  Rockoon consists of a rocket a ttached  to a balloon. The 
balloon  lifts to  a p red e te rm in e d  heigh t. The rocket is th en  fired 
a n d  reaches an  a ltitude  of over sixty m iles. Dr. V an A llen used  
these  fu n d s  to  p u rch ase  eq u ip m en t an d  recru it g radua te  s tu 
d en ts  an d  faculty. The d e p a rtm e n t g rew  as the  space physics 
research  p ro g ram  evolved. R ockoons w ere  u sed  to  survey
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cosmic rays a n d  au ro ra l rad i
ations a t p rev iously  invisible 
geom agnetic locations, in 
clud ing  the  Arctic an d  A n t
arctic. Satellite research  of 
the  n ear earth  en v iro n m en t 
becam e a n a tu ra l ex tension  
of h is u p p e r  a tm osphere  re 
search program . In fact sev
eral colleagues w ere a t a d in 
n e r  p a rty  h o sted  by  Dr. an d  
M rs. V an A llen w h e n  p lans 
for the  1957-1958 In te rn a 
tional G eophysical Year w ere 
form alized.

In  January  1958, A m erican 
satellite research  becam e re 
ality w ith  the  successful 
launch ing  of Explorer I, the  
U nited  S tates ' an sw er to  the  
R ussian  S putn ik . Explorer I 
con tained  a single G eiger 
tube ap p a ra tu s  bu ilt a t The 
U niversity  of Iow a. This in 
s tru m en t d iscovered  the  
ea rth 's  rad ia tion  belts, w h ich  
contain  eno rm ous n um bers  
of p ro to n s an d  electrons 
trap p ed  in  the  ea rth 's  m ag
netic field. The success of 
Explorer I led  to  fu rth e r sat
ellite research . C o rrespon 
dence, m em o ran d u m s, ho lo 
g raph  no tes, da ta , an d  
g raphs all d ocum en t Dr. V an 
A llen 's h istoric participation  
in  Explorer I.

A rockoon in fight. Official U.S. 
Navy photograph.
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The U niversity  of Iow a also bu ilt in stru m en ta tio n  for Explor
ers II-VII, som e of w h ich  w ere  launch  failures. F u rthe r exten
sive post-E xplorer satellite research  perfo rm ed  by Dr. Van 
A llen is w ell d o cu m en ted  in  th is collection. By 1960, Dr. Van 
A llen h a d  secu red  add itiona l research  contracts from  the  Office 
of N aval R esearch, the  A tom ic E nergy C om m ission, an d  the 
N ational A eronau tics a n d  Space A dm in istra tion  (NASA). Cor
resp o n d en ce , h o lo g rap h  no tes, rep o rts , da ta , an d  eng ineering  
p a p e rs  d o cu m en t the  evo lu tion  of space science d u rin g  the 
period .

Every space flight m ission  h as  e ither a p rincipal investigator 
(PI) o r a team  of p rincipal investigato rs. Dr. V an A llen has been  
the  PI on  tw en ty -fou r m issions. The successes have been  
n u m ero u s  a n d  varied . Dr. V an A llen h a d  charged  particle 
de tec to rs o n  P ioneers 3 an d  4 lau n ch ed  for lu n ar im pact. 
A lth o u g h  these  spacecraft d id  n o t im pact the  m oon, the 
in stru m e n ta tio n  reco rded  th e  stru c tu re  of the  e a rth 's  m agneto 
sp h e re  u n til it m erg ed  w ith  in te rp lan e ta ry  space. F urther 
U niversity  ach ievem en ts include the  In ju n  series of six space
craft. T hese spacecraft w ere  the  first to  be construc ted  entirely  
a t a un iversity  facility. The launch ing  of Iow a detectors on 
M ariner II (sen t to V enus) ex p an d ed  Dr. V an A llen 's  research  
in to  th e  solar system . H e has been  the  Principal Investigator for 
in stru m e n ta tio n  sen t to  M ars, V enus, Jup iter, a n d  Saturn. 
In fo rm ation  on  these  flights can be fo u n d  in  the  m ission  files.

In  ad d itio n  to  d o cu m en tin g  even ts , these  p ap ers  record 
changes in  the  co n d u c t a n d  o rgan ization  of scientific research 
after W orld  W ar II, w h e n  g o v ern m en t estab lished  itself as an  
active p a rtn e r  in  sp o n so rin g  un iversity -based  research . The 
n ew  technolog ies of rockets an d  later satellites w ere expensive 
a n d  req u ired  a com plex su p p o rtin g  in frastructu re . The m ilitary 
p ro v id ed  m u ch  of the  financial sp o n so rsh ip  un til the  establish
m en t of N A SA  in  1958 sp aw n e d  a com plex set of rela tionsh ips 
b e tw een  scien tists an d  g overnm en t. V an A llen 's  professional 
career offers im p o rtan t in sigh t in to  the  chang ing  roles assum ed  
by  scien tists as science in te rsec ted  politics an d  governm en t 
bu reaucracy . This in te rsec tion  led  to  fu rth e r bureaucratic  re
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sponsibilities for scientists including: po licy-m aking a n d  adv is
ing p resid en ts , C ongress, an d  NASA; partic ipa tion  in  n u m er
ous adv isory  boards a n d  professional organ izations; an d  the  
intricacies of the  federal con tract process. The p a p e rs  d o cu m en t 
Dr. V an A llen 's increasing  partic ipa tion  in  b o th  govern m en t 
and  p rivate  advisory  com m ittees.

This collection also records the  evo lu tion  of space science 
research  from  sem i-in d ep en d en t w ork  perfo rm ed  u n d e r  m ili
tary contract w ith  m inim al accoun ting  req u irem en ts , to re
search conducted  p rim arily  u n d e r  N A SA  ausp ices w ith  strict 
accounting  p rocedures. A s research  evolved , scien tists an d  
eng ineers a ssu m ed  increasingly  specialized  ro les in  pro ject 
m anagem en t, design  a n d  fabrication, system s in teg ra tion  an d  
testing , launch , opera tions, an d  da ta  analysis. P roject m an ag e
m en t an d  o rgan ization  becam e as im p o rtan t to the  success of a 
m ission as the  eng ineering .

In add ition  to th e  Jam es A. V an A llen P apers, th ree  d istinct 
b u t re la ted  collections have  also b een  p rocessed . The first 
collection, D ep artm en t of Physics an d  A stronom y  Records 
u n d e r Jam es A. V an A llen, chronicles the  daily  adm in is tra tion  
an d  opera tions of the  d e p a rtm e n t from  1951 to  1985. This 
collection reflects daily  co rrespondence , p e rso n n e l decisions, 
facility expansion , b u d g e ta ry  concerns, an d  th e  evolving U ni
versity  bureaucracy . The second  collection, en titled  Project 
M anager M ission Records, do cu m en ts  th e  adm in istra tive  re 
sponsibilities of the  Project M anager p osition  first im p lem en ted  
in  1963 for In jun  IV. A  Project M anager w orks directly  w ith  the  
PI an d  m ission  eng ineers  su perv is ing  schedu ling , finance, an d  
eng ineering  m atters. The th ird  collection, en titled  M ission 
E ngineering  Records, en tails the  technical aspects of bu ild ing  
spacecraft in stru m en ta tio n . E ng ineering  specifications, corre
spondence , b luep rin ts , in teg ra tion , a n d  tes t form s all reflect 
stages requ ired  in  b u ild ing  in stru m en ta tio n . T ogether these  
collections (240 linear feet) p rov ide  a com plete overv iew  of Dr. 
V an A llen 's research; h is pedagogical a n d  p rofessional activi
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ties; h is ten u re  as H ead  of th e  D ep artm en t of Physics and  
A stronom y; a n d  his lead ersh ip  of a large m anagem en t and  
eng in eerin g  staff.

In  ad d itio n  to  m an y  historical records, the  Jam es A. Van 
A llen P apers h o u se  u n u su a l item s includ ing  a large data  set 
reflecting in s tru m en ta tio n  on  tw en ty -fou r m issions as well as 
artifacts. Dr. V an A llen  still u se s  a substan tia l am o u n t of data 
an d  o th er d o cu m en ta tio n  w h ich  w ill be  received a t a later date. 
R etirem en t from  adm in istra tive  an d  teach ing  du ties  allow s him  
to concen tra te  solely on  h is research . Som e of the  artifacts, 
com prised  m ostly  of flight h a rd w are , will be sto red  by  the 
U niversity  A rchives or o th e r m useum s.

Dr. V an A llen  has received  m an y  h o n o rs  a n d  aw ards. He 
values th e  G old M edal from  the  Royal A stronom ical Society, 
the  N ational M edal of Science conferred  by  P resid en t R eagan in 
1987, a n d  th e  C rafoord  Prize recen tly  aw ard ed  by  the  Royal 
S w edish  A cadem y of Science m ost. The C rafoord  Prize, created  
in  the  early  1980s, gives in te rnationa l recognition  for achieve
m en ts  in  fields n o t covered  by  gu idelines set fo rth  in  A lfred 
N obel's  w ill, w h ich  estab lished  th e  N obel Prize. These fields 
include as tronom y , geoscience, m athem atics, an d  the  bio
sciences. D r. V an  A llen  received  the  aw ard  from  the  K ing of 
S w eden  a t a cerem ony  he ld  in  S tockholm  Sep tem ber 27, 1989.

Dr. V an A llen 's  extrem ely  p roductive  research  career has 
resu lted  in  n u m ero u s  articles a n d  speeches w h ich  are con
ta in ed  in  th is  collection. A  b ib liography  of th is m aterial is 
inc luded  w ith  these  p ap ers . H e h as  also ed ited  or w ritten  three 
books en titled  Scientific Uses of Earth Satellites (1956), Pioneer: 
First to Jupiter, Saturn and Beyond (1980), a n d  The Origins of 
Magnetospheric Physics (1983). In  ad d itio n  to  a p roductive  re
search  career, Dr. V an A llen  h as  h a d  a very  successful teaching 
career. As d irec to r of g rad u a te  s tu d e n t research , he  has super
v ised  th irty -fou r successfu l Ph .D . s tu d e n ts  a n d  forty-five M.S. 
s tu d e n ts  in  space physics. This rep re sen ts  a significant p ercen t
age of the  ad vanced  space physics deg rees conferred  betw een
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1951 a n d  1985. H e greatly  en joyed  teach ing  a n d  alw ays h ad  
tim e for s tu d e n ts  no  m atte r ho w  bu sy  he  w as w ith  research  an d  
adm in istra tive  details.

H ow ever, n o t all is research  a n d  pedagogy . In  an  anecdo te  
often  to ld  to the  u n d e rg ra d u a te  genera l as tro n o m y  class w h ich  
he tau g h t for seven teen  years, V an A llen  rela tes the  sto ry  of 
rem oving  his w h ite  g loves in  the  P ioneer 10 clean room  an d  
placing his fingerp rin t on  the  spacecraft. T hat fin g erp rin t is 
no w  m any  m illions of m iles from  earth .
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