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My two great years as a postdoc at Notre Dame  
1969 to 1971
• Excellent people 
• New accelerator 
• Snow and football
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Campus views 
in 1970 - 
just a few 
changes!
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Nuclear physics at Notre Dame has been built by 
its faculty leaders

• 1950s to 1970s faculty leaders 
– Walt Miller 
– Corny Browne 
– Bud Darden 
– John Mihelich and Emerson Funk 
– Paul Chagnon 
– Gene Marshalek 

• 1970s - 
– Jim Kolata 
– Umesh Garg 
– Michael Wiescher 
– Ani Aprahamian 
– Stefan Frauendorf 
– Mark Caprio 
– Whole bunch of young faculty
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I was a postdoc working with John 
and Emerson from 1969 to 1971

November 1991



John Mihelich
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• Born 1/1922 in Colorado Springs 
• BS in Physics at Colorado College in 6/1942 
• Enlisted in Army in WWII, served in South Pacific; out in 12/1945 
• Grad school at Illinois in nuclear physics PhD in 1950 
• Met fellow grad student Jan, married for 70 years starting 12/1946 
• Postdoc at BNL 1950 - 54 
• Joined ND faculty in 1954 
• Early-on spent summers at   

LBNL (1955) and ORNL (1956, 57, 58) 
• Retired from faculty in 1987 
• Three kids - Bill, Kathy, Peggy 
• Moved to Ft. Collins in 2012, since  

daughters were there 
• Jan died in May 2016 
• John died in March 2017
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Emerson Funk

• Born 1/1931 in Michigan 
• Married Irene in 1953 
• BS in Physics from Wayne State in 1953 
• PhD in Nuclear Physics from Michigan in 1958 
• Joined ND faculty in 1958 
• Retired in 1994 
• Died June 2015
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May 1992



John’s postdoc days at Brookhaven 1950 to 54
• Andy Sunyar and Maurice Goldhaber (BNL director from 1961 to 1973) 
• Andy was a lifelong golfing buddy for John
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John worked at ORNL for three summers with Tom 
Handley and Ben Harmatz after joining the ND faculty

• Proton irradiations of rare-earth oxide targets in ORNL 86” cyclotron, 12 
to 22 MeV, up to 70 microamps 

• Ion-exchange column and radiochemistry  
• Conversion-electron spectrograph - electrons of energy between 10 and 

380 keV were recorded 
• Photographic detectors  
• Found 10 new activities in isotopes of Tb, Dy, Ho, E, Yb, and Lu ; 18 

previously known activities were studied; multipolarities proposed
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Classic papers - Harmatz, Handley, Mihelich
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• Permanent-magnet conversion-electron spectrographs - electron lines 
up to 3 MeV- new data on 150,150mEu, 152,154,154m,156Tb, l62,162mHo, 166Tm, 
172Lu, 182,182m,184Re, and 148mPm; many odd-A isotopes also  

• First systematic studies of β and γ vibrational bands
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Two decades of radioactive decay work at ND - next 
steps after massive papers from Oak Ridge work
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Equipment for 
directional 
correlation 
measurements 
on radioactive 
sources

Hot lab crucial for 
radiochemical preparations of 
sources for these 20 years of 
experiments at ND



New FN tandem accelerator in 1960s
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Excellent technical staff led by Ed Berners and Jim Kaiser



Coulomb excitation work at ND
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Coulexc gear at tandem
• 1 Ge(Li) γ-ray detector 
• Annular Si detector for 

backscattered 16O ions 
• Coincidence between Ge and Si 

detectors 
• Very simple compared to today!
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My biggest challenge - learning how to make thin 
self-supporting rare-earth targets - Dy and Yb
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Yb coulexc

First measurement of 
enhanced B(E2) values 
to 0+ states in three Yb 
isotopes



In-beam γ-ray spectroscopy at ND
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• (6Li,3n) and (7Li,4n) reactions with tandem 
• γ ray (2 Ge(Li) counters) and conversion-

electron detection using Si(Li) detector and 
a filter made of permanent magnets 

• States below 2.5 MeV explained as hole 
states coupled to even- even 146Gd core-
excited states and particle states coupled 
to the 144Sm core-excited states



May 1992 reunion of the large Mihelich group
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May 1992 reunion of the large Mihelich group
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Carl Paperiello - PhD around 1972 Bill Seremak - PhD around 1972



John was an important mentor for me (and for many)
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Bill Seremak, Lee, John, Art Schmidt, Rich Oehlberg



Football - Tennessee at 
Notre Dame 11/9/1991 
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Big upset: Tennessee over ND 35-34
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The next generation of nuclear structure faculty 
start to appear - Umesh and Ani
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In-beam γ-ray spectroscopy at ND
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• 16O-induced 
reactions with ND 
tandem 

• γ ray detection with 2 
Ge detectors  

• Delayed backbend in 
the proton h9/2 
1/2[541] band - due to 
larger deformation in 
this structure
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• Argonne-Notre Dame γ-ray facility -  
8 BGO Compton-suppressed Ge 
spectrometers and a central array of 
14 BGO detectors as multiplicity filter 

• States in 154Dy up to I = 48+ with 
lifetimes measured 

• Led to Gammasphere

ND array at ANL  
Umesh Garg



Early Ani Aprahamian work at ND

• 154Gd studied by γ-ray spectroscopy using (α,2n) reaction at ND tandem 
• Pittsburgh array of five Ge detectors with BGO anti-Compton shields 
• Identified the double-phonon K = 4+ γγ vibrational band 
• Systematics of possible K = 4+ double-phonon vibrational bands in the 

deformed rare-earth region
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Ani became an expert on 0+ states in deformed nuclei
• Many papers, many experiments at ND and at other places 
• For example, they measured lifetimes of levels in three 0+ bands in 178Hf 
• Used a double-flat crystal spectrometer (GAMS4) installed 15 m from the 

core of the high-flux reactor of the Institute Laue Langevin in Grenoble  
• They observed a collective Kπ = 0+ band at 1772 keV that decays to the 

band at 1199 keV with collective transitions of 5–10 W.U. 
• One explanation is that upper 0+ band is a two-phonon ββ vibrational 

excitation - rarely seen in nuclei
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The long winning tradition in nuclear physics at 
Notre Dame

• Hire the best faculty 
• Build a home base of excellent equipment 
• Attract top-flight students 
• Foster a culture of excellence 
• Collaborate and compete with the top groups in the world 
• Leads to 80 years of first-class nuclear physics
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The long winning tradition in nuclear physics 
football at Notre Dame

• Hire the best faculty coaches 
• Build a home base of excellent equipment athletic facilities 
• Attract top-flight students players 
• Foster a culture of excellence 
• Collaborate and compete with the top groups teams 
• Leads to 80 years of first-class nuclear physics college football
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There are parallels between the 
Notre Dame long-term success in 

nuclear physics and in college 
football.  Of course, one is much 
more important than the other!

Thanks to Notre Dame and to John 
and Emerson for shaping my career


