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A Factory of Spectroscopy
: George R. Harrison's Automatic Machines
and the MIT Wavelength Tables
PARK Mina
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Seoul National University

ABSTRACT

The MIT Spectroscopy Laboratory in the 1930s is a very interesting place where routine

works of physics laboratory can be revealed and where the influence of the Great
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Depression on the day-to-day work of a laboratory can be examined.

From 1932, Professor George Russell Harrison, the director of the Laboratory invented
automatic machines to measure, record and sort spectrum lines that would eventually
replace laborious, tedious and time-consuming human works. This automation increased the
speed of measurement enormously and made possible the mass production of spectrum
lines. With his invention, Harrison launched the wavelength table project in 1935. Securing
support from the Works Progress Administration, he employed 140 unskilled WPA
workers for the project. In 1939, the Spectroscopy Laboratory published the MIT
Wavelength Tables.

This paper will examine Harrison’s laboratory work by using an analogy between
laboratory and factory. The analogy implicates the concept of automation, division and
systematic organization of labor, product marketing, and managerial ideals. It is a good
example to illustrate how American physicists struggled to prove its utility during the
Great Depression when physics was blamed as “the science of death” causing economic
difficulty and unemployment. Harrison’s laboratory created jobs for unemployed laborers
and its product, the MIT Wavelength Tables, was targeted for practical workers in industrial
laboratories. In short, his ‘factory of spectroscopy’ was directed to prove physics as “the

science of life.”

Key Words: Factory, Spectroscopy, Measurement, Scientific Instruments, George R.
Harrison, MIT Spectroscopy Laboratory, Great Depression, Works Progress
Administration(WPA), Automation, MIT Wavelength Tables.
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i W Ze] gt 22 WAL A A (Lawrence Radiation Laboratory)©]

ﬂ%@lxkbubble chamben o]l B3+ JE] 2] E(Peter Galison)d] ATE 5 F 9

Aelee Age AP As) FuE Belet AT wae] W, = 2elg
A ALY AT A&Ae] AeA i F2 st A %iTaTemwaaé
2R E A9 Holg Lo Ao F4lo] Hol M 4FL <Rt 34
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2e BRe 2T ele
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9o gt Bh A S gt A
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o] EAES WO E FA457|% gt o & 59, ZHE J(Robert Kargon)
194719 5743 et AP AL “HAL A Z F7HPh. D. facrory)”o] 2} F-21 Gt
T8 FA2 A Fso 2 vk} <lgel F7)FHe) TEL 7}*43}711 %?ﬂ 194 7]
et d3de 7es FAee dH a4 A
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Pavlov, 1849-1936) A3 A2] X&) A4k whalo] AR AgAM YFER A= W
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1) Peter Galison, “Bubble Chambers: Factories of Physics,” in Image and Logic: A Material Culture of
Micraphysics (Chicago: The University of Chicago Press, 1997), pp. 313-431. ZAg]<&L A 7}
£7] AT4E R vFTeEN A4 STt AP Aleld] ®istd BAE
EReT ST TE 242 APEFE ARG AHET 2 gl B FAAS
AR 7 AAY o] A FAZ ) Hl3| A7) ATLY AY BT 4T
ETENH NS A2AT o] folx 18 FeA ] HlF= Atz
A7ds] e 24 7o) S92 a0z S

2) o]l EHE 7}&o] 2007d &2 &7l thste] «3}sl 7|4, F3KScience, Technology
and Culture)” ol A AAIRE Hsfolrt; ol et A3 7)o sl Z2HE
=2 (Robert E. Kohler)= &4 thal 71A’¢] v]FS AFE3ITh Robert E. Kohler, “The
Ph. D. Machine: Building on the Collegiate Base,” Iiis 81 (1990), pp. 638-662.

3) Bruno Latour, “The Costly Ghastly Kitchen,” in Andrew Cunningham and Perry Williams (eds.)
The Laboratory Revolution in Medicine (Cambridge: Cambridge University Press, 1992), pp. 295-303
= p. 299.
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B & 2| Stuart W. Lesliey= 374 Holl 9113k A3 4 A H (branch laboratory), 7|44
(machine shop), B2t 2tQlell A o] Fo}A|= “&F2e} FSH(blue collar science)”2]
Q1 Aol thal Ao A AL o Halolgte 3T AP Atold]
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19353 5E 193913744 =
ZA] 24 3)8]<=(George R. Harrison, 1898-1979)2] #3338+ 253} 7|

B A|ZHE A MIT 33874 (Spectroscopy Laboratory) 270|E sfg]&L
Tkl =F HoAoluNE 1k sds BAE std AHEGH A4 A
il waA s17] fal 1930 25E AHERMY] S B V55 AFoE
Ag)she A3t 714 Ergol gtk A3t 71Al= HlolE E LS Tk
A a1, 1 o]HE 8ty fdl 19359 sElee AW AR AR A
A o] JolUA FFAFAFXI(Works Progress Administration, WPA)C. & F5

4) Daniel P. Todes, Pavlov’s Physiology Factory: Experiment, Interpretation, Laboratory Enterprise
(Baltimore: Johns Hopkins University Press, 2002), 18- p. xvi; o] A& 28 | & 9] t}L-
RS A7l Aolth Idem, “Pavlov’s Physiology Factory,” Isis 88 (1997), pp. 205-246.
Stuart W. Leslie, “Blue Collar Science: Bringing the Transistor to Life in the Lehigh Valley,”
Historical Studies in Physical and Biological Sciences (]S} HSPS) 32 (2001), pp. 71-113; 29}
ol uE AR Bl e BPe AR ATk 2L AP 24, 3
o] Sol upl A2 Waoleh 58 Aw 0] QHol T WRAL BE(coune,
TR Al At BES HoFo g & Ato]o] AAE 524 Utk Robert Fox
and Anna Guagnini, “Laboratories, Workshops, and Sites: Concepts and Practices of Research in
Industrial Europe, 1800-1914,” HSPS 29 (1999), pp. 191-294; F(AA, field)Z} AF 4 7o
AukA Q] FHo| EAE A|7|el= FEE th22 #1312} Peter Miller and Ted O’Leary,
“The Factory as Laboratory,” Science in Context 7 (1994), pp. 469-496; Sungook Hong, “Forging
Scientific Electrical Engineering: John Ambrose Fleming and the Ferranti Effect,” Iis 86 (1995),
pp. 30-51.
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6) Massachusetss Institute of Technology Wavelength Tables with Intensities in Arc, Spark, or Discharge Tube
of More Than 100,000 Spectrum Lines (New York: John Wiley & Sons, Inc., 1939) (©]3} MIT
Tables)

7) BEEl27F g2 ro] At A4S AN W ARRE S5 wet o] SelMe F
Ao 584 34, 253 =5 Y, vHAE, 29 o]'d(managerial ideal)?] 7}E| LB E
MIT-WPA ZZAEZE TI#¥ ZAo|t} Todes, “Pavlov’s Physiology Factory.”
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2. &9 4 ¥1H(factory site): MIT #3844

MIT 53334t MIT-WPA Z2AEQ F4 F7ro]tk 1930 dj2]&o]
MIT 2323 usde Fa A5 2857 AR o] dee A 2X=
=)
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EEA, LEA B39 AUSATS 7ol T AAHJH Hx EFtAT A

ZA] o] 2ERE &8 9 )8} A5 (George Eastman Research

Laboratory for Physics and Chemistry) Qtol] TH50]d oA o] o1}, sfjg]&o] 2K

EoM 7HAE & B370 se 33 FRIF oA A AEREe A AT
%

MIT #3338 ATF4= F FAH] 100000887 209 25 AEE 19319 &F
ATS 3 AFLEXNE FESE A FY3F d74Y A

8) &3y} #8le] AAE Y& AT ER U2 & 4 Utk Daniel J. Kevles, The Physicist:
The History of a Scientific Community in Modern America (New York: Vintage Books, 1979), pp.
236-266; Robert Kargon and Elizabeth Hodes, “Karl Compton, Isaiah Bowman, and the Politics
of Science in the Great Depression,” Iszs 76 (1985), pp. 300-318.

9) MIT 38149 AA 2 A4 tsiAe HEZ"He] =lS 25 ul$- AAH5H
2703} Karl T. Compton, “The New Spectroscopy Laboratory of the Massachusetts Institute
of Technology,” Physics 2 (1932), pp. 205-210; A]&A}S] Stone & Websterol| &= A}A| #'d&
E3) BEFstAfA AEd s A7H3th “The New Spectroscopic Laboratory of the
Massachusetts Institute of Technology,” Stome & Webster Journal (1932), pp. 231-235; 3l
BFATAY 27] JAE vE 2olA A4 A B SA sl 3keFebAl a0
It} George R. Harrison, Memo on the Foundation and Early Days of the MIT Spectroscopy
Laboratory (1976), MIT Museum Archive, Physics Department; 33314 AL o] &,
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13) EReAL) ATES 7 Bl U2 AR e A
I ce e L
= wﬂea:wn ol B AHESE
I 7o £ 4 Utk George Sweetnam, “Precision Implemented: Henry Rowland, the
Concave D1ffract1on Grating, and the Analysis of Light,” in M. Norton Wise (ed.), Values of
Precision (Princeton, N. J.: Princeton University Press, 1995), pp. 283-310; Klaus Hentschel,
“Photographic Mapping of the Solar Spectrum, 1864-1900,” Journal for the History of Astronomy 30
(1999), pp. 93-119, 201-224; “& 4]l 23& S HREAR] ATE= vd=& & F 3
t}. William McGucken, Nineteenth-Century Spectroscopy, 1802-1897 (Baltlmore Johns Hopkins
University Press, 1969). A} ge] AHo| A E3F8S OE AFER UFEE ~HEF
dolele] sie] 2He REw e, 1 o Ues 5 4 9AE} Helge Kragh, “The
Fine Structure of Hydrogen and the Gross Structure of the Physics Community, 1915-1926,”

HSPS 15 (1985), pp. 67-125.
14) Galison, “Bubble Chambers,” pp. 371-372.
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Spectrograms,” Journal of the Optical Society of America (©]S} JOSA) 25 (1935), pp. 169-178 =
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7y 2HEZ RS WEA AN F A
7 qUAE 2HEZ T Akl FApe
P Aol vlg) o] 2HEF vlo]HE sl & 5 Aok AA=E, 19354
FE 49 7 2As HaEr1E AA 2 29 ERHL 20,000,0007000 o] 23]t
ol Fi MIT £|8¥} apgold &eolEe “AE vfdd 233 =75

A3 A2 HIHoE B ~HE" £45 78 Aok [o] =
gloll] 3 “AvfA(retail method)”0] of2} “ul 2(wholesale)’ O 2 T 78 &3}

A AL 5 A HJAvraL H7HG2)

AR, A58l 71Ae £38 A9 FHAEE M ([2HER 3F
8] 71A19] ZH(setting) L A5 vHlGHE I o WA Por 2 A%
Aoz 1 do 2FHAA FHEA, "EAFo] 1 7IAE EA E Aotk sl
o] =Y dg o]H 2 v Y(Frederic Ives Medal) /2|4l HA U3 oo d
ZA] BZ(George Monk)& £33t T 459 WSS o5 Zo] AT
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SRR PHOR o] FolA7]E et HAheE
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74 Qe Ao g wEo] BH )
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23) John Slater, Draft for the History of the M.IT. Physics Department, 1930-1948, p. 7.

24) George R. Harrison, “An Interval Recorder for Analysis of Spectra,” JOSA 28 (1938), pp.
290-292 F p. 292.

25) “Dean George R. Harrison, Frederic Ives Medalists for 1949,” JOSA 40 (1949), pp. 123-126. ¢l
L8 p. 124,
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26) HIALE 508 X3 =o B33z W(Back)ol] B3| 7|AE =A3) sjgj<y =
d AR7E 77 Ave AS A, slges ofrtaolg, 19 Awst VIAE
“AUR3l AAES Wyolalar ASHA FAIZITE Meggers to Harrison, Feb. 5, 1940,
William Meggers Papers, Niels Bohr Library, American Institute of Physics (©]8} WMP); H| 7]
29 FAZARA AAl g felse IHA A ABG x| BS Blle),
AAE $F 27 AT 2AE B 0 selee) Aol SF o AE ] of
Yt A58 e zhol(71Al B S04 ARdlvks A& E1 mlAZY Hido] 24
= H7Ao|gtar v AE3IT). Harrison to Meggers, Feb. 7, 1940. 3]2]<9] o] HAAE BH
253t 71AI7F RS ds thAlske Aol el Z7]de 39 F <l Al4de]
BRtee AAE 4 AUtk BRAATE T ATFAETA Aol A5 1A
el wi-¢- Bej Aol ot 1940 Fel= sfelse] Adel £45 AT

27) 2= HYE w4 AEE Sdewed] AREH], 2 ATA & F Ae AAH
Apple] Agst wte] W F7)9h Tl gk Awlo] 5 o] &t Harrison, “New
Methods in Spectroscopy”; AF&-3} =70l thek 71 AHS AL Zdy o]B= wg9
o 719 Aae vmaetaelAlo) AT ldem, “Rewrogression”; SN2 A} 22
e e axs APF 2A0 BHHE the HaAE F15te} “Investigating the
Work of George Russell Harrison of Cambridge, Massachusetts,” The Franklin Institute of the State
of Pennsylvania Report No. 3253 (1953). ©] KM= A5 BuSA 7|7t ~2HEH =34
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(Recovery Program of Science Progress)”S A|2t3hH 2
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ko] thaiA= 22 F15tE}f. Spencer R. Weart, “The Physics Business in America,
1919-1940: A Statistical Reconnaissance,” in Nathan Reingold (ed.) The Sciences in the American
Context: New Perspective (Washington: Smithonian Institution Press, 1979), pp. 259-358.

Karl T. Compton, “Report of the Science Advisory Board,” Science 81 (1935), p. 15; Z1ZE 2]
At 2 3] FsE A gk 29 v M ve 255 Farstet
Carroll W. Pursell Jr., “The Anatomy of a Failure: The Science Advisory Board, 1933-1935,”
Proceedings of the American Philosophical Society 109 (1965), pp. 342-351; Kargon and Hodes, “Katl

Compton, Isaiah Bowman.”
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30) Alan Brinkley, The Unfinished Nation: Concise History of the American Pegple McGraw Hill, Inc.,
1993); 38743 9] &, Tr|=5Qle] Ak (A& HlE-Z2AE 1998), Vol. 3, 1122 David Alan
Grier, When Computers Were Human (Princeton: Princeton University Press, 2005), pp. 198-199. ©]
A WPAS] A S who} o] ol 8} A= thF-E A, A EAll tiE S
ARk ek 2evh 22 Emest O. Lawrence)] WZ] WAL AFau o7]4 4
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MIT E2]3ta stapgeld Sdlolgo] waw sfejse 47 #eaEo] 253} 7]
AS A = JA st WPAS 21 3T} John Slater, Solid-State and Molecular Theory:
A Scientific Biography (New York: John Wiley & Sons, 1975) p. 168; 3|8]<0] WPA T ZAE
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34) MIT Tables 243 IA o thek B4 tfg-S F 3Tl “Preparation of the Wavelength
Tables,” in MIT Tables, pp. ix-xi.
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Z315}2}. Pamela E. Mack, “Straying from Their Orbits,” in G. Kass-Simon, Patricia Farnes and
Deborah Nash Farnes (eds.), Women of Science: Righting the Record (Bloomington: Indiana University
Press, 1989), pp. 72-116.

42) k= 359 =F E9F o4 20U Al diside ts =2 sk
Galison, “Bubble Chambers,” pp. 370-431.
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F1 <dXS E9SS BoFQT) Galison, “Bubble Chambers”; ol wh2 T, Z Etf o
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10,000--9742.2 A.
Ele- Intensities Wave-  Ele- Intensities Wave-  Ele= Intensities
}Z:;ﬁ; ment Arc Spk,[Dis] R length  ment Arc  Spk.,[Dis3 R length  ment Arc  Spk.,[Dis.] R
9939, Co I 2h - Me | 990612 A .II - [100h] Bn | 982352 Co I 4h - Me
9999()0 ‘Hg1 ~ 91 Su | 990544 Cu iI - 2 Sh | 982342 Ne I - 5] o
9997.94 T1 I 15 - Me | 990447 Cr 1 2 ! Ke | 982339 Kr - [25W] Me
9988.65 Eu = 15 = Kn | 920374 P 1 18 - Ks |o8230 2zr 1 15 - e
998847 La 10 - Me | 920330 Re 6 - Me | 98218 N I - 3 Ig
4 La I 6 = Me | 990231 Ne 1 - [30] Mel 982175 Hg1I - [3 _Su
998116 - Ti 5 - Me | 99009 Te I - [7] Rd | 982160 Ba L 2h -~ " Me
9980.90 Hg I = [10] Su | 990087 Cr I 5 = - 982042 Zr I 2 - Me
938085 Fe I 2h - Me |:9900.58 Ne I .- [a0] Me | 981867 Ta 2 = Ks
998038 La 10 - Me | 989306 Ne I - - 2] Me | 981839 Co 2 - Me
9776 Te I - [15]° Rd |9ss8o0 Ni1 20 - Me | 981663 Se T — 21 Mz
9976.66 1 10 989830 Eu 40 - Kn | 981375 Re 2 - Me
9976.45  Re 4 - Me | 989730 Ne I - [3] Me | 981345 Ti I 5 - Me
997640 ' Yb 4 Me | 9857.08 Kr I - [23 Me | 981335 o - 20 Sh
9974.2 Ne I - 2] Me | 9896.6 Cb 5 Mae | 981285 " Zr I 8 - Me
9969.73 Se I - 4 Rd | 983444 Cu II - 5 Sh' | 981136 Fe 2 - Me
996934 Hg I - [10] Su [9893.82 La I 4 - Me | 981027 Kr 1 - [2h] Me
9966.58 Xe I - f10] Me | 9893, Cu IT - 5h h | 9809.67 Rn I - 3 Rs
9966.19 Ni 3 Me | 989297 Kr I 2= [2h] Me | 9808.46 ClI - () Ks
9965.70 3 - Me | 9892.00 Lu 5 = e | 9807.3 Pb 5Wh = Me
996544 Cb 4 - Me | 989190 Si 1 5w - Ks [ 98073 bh Ca 20 - L
996430 Re 2 - Me | 9890.92 I 30 - Ma | 980538 Sn 300 Wi - Me
9963.55 Ne I - 6] Me | 98%0.09 Cb 4 - Me | 980420 La 2 - Me
.02 - [20] Fh |9889.082 Fe I 40 - Me | 9803.14 Kr - [125] Me
996215 Hg - Su | 988692 Si I 2w - Ks 1980092 A I - 4] Me
996046 Cu - 15 Sh | 988410 Re 2w Me | 9800336 Fe I 20 - Me
996007 Cu 11 - 10 Sh § 9884, Cu 11 - 10h  Sh 88 Yb 10 -. _Me
9958.90 - [150] 988316 Eu 10 - Kn | 9799697 Xe I - [2000] IMe
9957.29 Cb 15 - Me [ 088218 A I - 6] Me | 9798.37 1 2h - Me
99555 Te I - [14] Rd |988157 Cunl - Sh fo79679 P I 100 = Ks
995545 Re I 60W = Me | 988124 La I 100 - Me | 979489 Kr I = £3] Me
9955.2 1 10h - Me | 987941 Ti I 3 . Me | 979291 'Ba I 4h = o
9954.75 Kr I1 = [5h] Mo | 987608 CI I - 21 Ks |9 Hg I - (2] Su
53.02 Re 3w - Me | 987595 CI I - [50] Ks | 979274 . Zr I 4 - Me
9952.2 Co I 3h - Me | 987590 Ne I - 21 Mo | 9790.08 P 1 5 - Ks
995188 A 1 - [20% Me | 987238 Re 15sd - Me | 9789.24 Si I 2h - Ks
995064 Zn I - 2 Ps | 9870.07 Yb 6 - Mo | 97881  Ne I = 2] Me
950.5 1 20h - Me | 9869.23 Co 2 &= "Me |'9787.66 Ti I 50 =
9950.11 Zn I - [3] Ps 986820 Cu II - 15 Sh | 978662 Fe I 2 - Me
994990 Re I 200W - - Me | 98681 Fe I 3 = . Me | 978539 Co 40 - Me
9,84 = [150] Fh | 9867.0 Te I - [10] Rd | 9784501 A I - [1000] IMe
9949.14  Sb 400 h B Me | 986678 Sb 30 - Me | 9783.96 Fo I 3 = Me
9.06 Cr 1 5 - Ks } 986556 Xe - [6 wh] Hu 7836 Te I - £:3] Rd
994898 Ti-I 8 Me [ 986544 V I 10 — Me | 978359 Ti I 20 - Me
9948.57 Rn 1 - [6] Rs [986426 Cu I - 40 sh | 9783 TiI 40 - -
9947.94 Ne I - [15] Me | 986295 Kr I - [4] Me | 978093 Ta 2 = Ks
994630 Cr 1 2 - Ks | 9862.60 La I 3 — Me | 978040 Zr I 15 - Me
.0 Hg 11 - 4] Rs [98625 N I - [201 Ig | 877626 bh Sr  20) =
994501 Hg I - 23 Su | 9861.793 Fe I 30 = Me | 977530 Hg I - {3l Su
99449 Ne I - [2] Me|986141 Cu II - 50 Sh | e775.13 Sb 20 = Me
9944.13 Fe 3h Me | 985887 Cu II - 3h Sh | 977509 La 8 - Me
99441  Ne I - {7h] Me | 985626 Sn 10 - . Me | 97750 bh Ca 15 - L
994370 Re 20 Me | 9856.24 Kr I - [500] Me | 977327 Cr I 6 - -
9941.50 Ta 5 - Ks | 985631 Rn I - {41 BRs |977e98 V 3 - IMe
994133 Ti I 8 - Me | 985258 La I 6 = Mo | 977262 Ba I 4h - Me
.69 Co I 2 Me | 9850.58 Cu II = 3 Sh | 977224 La I 20 - Me
9939.05 Cu II - 200 Sh | 9850.52 Sn 5001 - Me | 977026 Ti I 40 - -
993835 Ne I - [15] Me | 984870 La 4 - Me | 9770.10 Si I qw - Ks
9936.83 Ne I = [10] Me | 9847.7 Co I 2 - Me | 9768.82 La 3h - Me
993272 La I 2 Me | 984263 Re 20W - Me | 976869 Kr I - [2] Me
993226 S - [150]  Fh | 9842.04 Ni 2 - Me | 976827 Si I 5w - Ks
993221 Ra I = Rs | 98420 La 2 =, Me | 9768.18 Ti I 5. = =
9927.34 Ti I 20 ~ = 9841.32 Lu 2 = Mo | 976453 Co I 25 - Me
9926.10 Cu II - 10 Sh | 98405 Te I - [7wl] Rd | 9763913 Fe 1 15 - Me
992567 Cu II - 20 Sh | 983958 Si I 2w - Ks | 6763.450 Fe I 15 - Me
3.25  Ti 1 2 - Me | 983833 Kr [ - 5, Me | 976265 Re [ 20 3 Me
9923.198 Xe I - [2000] IMe | 983808 HgI - [10] Su | 976057 Ne — [2  Me
992303 As 1 5 = Me | 9837.94 Cu II - Sh | 9760.37 Yb 100 = Me
992082 La I 150 Me | 983747 Neo I - [20] Me | 975808 Si I 2W Ks
991852 Ne I - [4] Me | 98347 bh Ca 30 L 975672 Sb 25 = Me
991805 Cu II = 15 Sh | 983461 P 2 - Ks | 9753129 Fe I 10 - Me
9917.60 Kr I - [3] Mg | 983404 Fe I 3h - Me | 975284, Cr I 2 - Ks
9916.52 . Cu II - 30 Sh |,9833.76 1 5 - Me | 975207 Re ~ Me
991637 Kr'1 = 8 [4% Me | 983330 La 3h - Me | 6751759 Kr I - [2000] Mse
991513 Ne I - [20; Me | 983215 Ti I 25 - - 9750.7: 1 70 = Ks
991492 Lu 100 - Me | 983135 Re 9 . - Me | 974967 Re I 6 - Me
9914.12 3 - Me | 983090 Cu Il - 5 Sh | 9748.60 Re 3 - Me
12.7: I 10 - Me | 983037 Ba I -300hl - Me | 6747.89 ' Rn I - [5] Rs
991226 Cb 25 - Me | 9829.85 A I - [4] Bn | 974724 Fe 2 - Me
9911.85 = [5] Fh | 982906 Cu I - 3 Sh | 974686 Ti I 15 - 2
991108 La 3 -, .Me | 9828.06 Cu II - 5 Sh | 9746.05 1 50 =)
991035 Cb 20 - Me | 982802 Bi 300 - Me | 974433 Ci I — [30] Ks
9909.76  Zr 2: - - Me § 982669 As I 8 - Me | 9743.56 Ti 1 50 = -
9968.97  Re 5 - Mo | 9826.58 Kr - [253 Me | 974311 Kr I - [s0] Me
9508.80 - S - 5] Fh' | 982551 Se I - Rd | 974228 Hf I 10 - Me
1
= o o = o =| |- o
(2 10> MIT Tablese| 5. ztFe| &2 J7|E2=2 2t otz siFsts B
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o7l o]ojA= 400% 7hEFe] “3bd W 7FE(Tables of Wavelengths and
Intensities)” | A= 47 17} o] & e o] 318t 4o 2AEYM of 117 A&
10,000AZ 5] 2,000A7}2] Wz oz Ads) 9ot Zzte] mhge tis) A

7ol sigste bk, fae] o] AE(TAH2 I 171 o] 22 N2 A, oF4,
293, AT 5 B 2 A, I AL BAT dA7aty o]E 5wl Al
4 ARE WY wdt<ad 10>,

AF ABAME BY slgse MIT Tabls®] 33F 715 MEsRte 244
(reliability) ol A] ZrFE A0 2 W ATH MIT Tables| E3HE 119+ 7114 A 2 75,000
l 7}%1 f‘sﬁalégl AR ANZ F78F gl AAT, o] AL FFsrd40
:]T 3095+ AEE Aol Urﬂin 70%°] Hlo|H &
2 3 7 = o] AFAS AN THaHA
s A% 23H0] Atk &, 2L A EHM B0 g3 Al dlo]
s as dAdste o 9l
A A F(assignment) 2 9]-S A

3) o7 ATASeNA Aok o)A Aole] ARAEL Foh MT Tabe®] T4

X
it} -llN'
E
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e
rz

FE RS 99 delee 193538 %E o] 21, 95 %E 2t}
I g8 A3 MIT o5 &t S|(MIT Summer Conference on Spectroscopy and Its
Applications)”S 25 Z-&3|thio L& 2 MIT-WPA ZEZAHE7} 343 23 Fo|dd
1937 9] Ul"‘l:ﬂp:] ol A sfglee] A3 HFo| A MIT Tﬂb/es-cl] Hilo = 2 &
$¢ 29 dASE BESE B4R ABE BEI F 1 wele) (B2}

o

[¢}
9] A8 AR S(practical workers)©] A&HA] LT AT, [FH9)S FAE
o) E92] st A3} Hole Aroletal 2& lOiE‘r. ojojxl B 7

o

AW FQ MIT-WPA ZZAETL 27)HYIL o] “&-& 3] g7 A
o 7FA& o] (benefin”2] ol X ATt HAtk ©hA] B, &£Feke] &8
ZHS 9 MIT 3o X MIT Tablss o7 AT 2 AAS six w4
g-o)3 AHJAQ Fao] AAHYY Aolchan 1 hedl st sloA e de

45) Harrison, “Introduction,” MIT Tables, p. vii.

46) MIT szt 3l hejr = ta< Farstel winlo}, “E3eke) Aj22 Al MIT 3
8 St 51(1933-1942)9F §-&-2338e] A, T 8hALets]; 29 (2007), 31-66%:.

47) William F. Meggers, “Available Tables of Wavelengths for Spectrochemical Analysis,” in
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= A fol #jElen sej2x dHusith 3 ok JeHjE £33
wFAel] Aere Poks0 1969 A= THEETT A MIT Tables®] 7S

3
BAF 2%0] TV MT Tutls's 1 FE 7I0E B AN 5 Acks

T i,
7 9 1 Y B9 olde 7AW AWk
MIT Tabls 30) AF Qo] FFolA et sheleel 49 olde 3

Spectroscopy and Industry: Proceedings of the Fifth Summer Conference on Spectroscopy and Its Applications
(New York: John Wiley & Sons, 1938), pp. 57-59; $-ol L& MIT Tablesol| th3t &) HoA=
o] Aof| Hlo|EE°] ZH 3 Fel(clear form)E “g2] o] U3 thF7] IHHsHH HolHE
2 YR 23 AR Wold ¢ B} 88 BB F ok mio] £40] @ 7
olg}al H7Hth. W. F. G. Swann, “Wavelength Tables,” Science 90 (1939), p. 373.
George R. Harrison, “New Tables of the 100,000 Principal Spectrum Lines of the Chemical
Elements between 10,000A and 2,000A,” in Proceedings of the Sixth Summer Conference on Spectroscopy
and Its Applications (New York: John Wiley & Sons, Inc., 1939), pp. 118-124; dj|2]<S MIT
Tables W3t 3o @Esh= AFEY Hoj&dd tg HHE A71% vk George R
Harrison, “Compilations of Spectroscopic Data,” Journal of Applied Physics 10 (1939), pp. 760-767.
a9y 2:80] o A& 5003 He PoATRE £Fo] BAIE s, olF A% B W F
ol WelElo] e st BEE aleles] A8 WA Aotk A dele
o ol2 73 Ll SIHT MT Tk Q171E W RO 2 Wopsdth

50) Brode, “Spectrum Tables,” in Chemical Spectroscopy, pp. 399-618.

S MIT Tabks E% AT Sheles ZRB] S9S AYshn Ao, 245 o F
BgetdT4e] sl o2 s a2 Ade ddstEA XAk 2Tt 19659
H|AIZE tf8he] Ao]of7} A2 Wavelength Tables FHEATHY df]&olAl ARES T
A Aol 2% FH|Y A=AV} HAPW ASZ HOIt) Michigan Wavelength Tables
projectd]] A= TF2-2 Fa13}2}. Letter from Harrison to Ralph Sawyer, 196513 99 3,
Letter from Harrison to Frederick M. Phelps III, 19653 9& 3%, Harrison Papers, MIT Archive
MC 60.
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delEe Abs S 77F “Be 5EE9 S Ay, 83 AUEd Y
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W. Horton)& Z=HEH ] H)7] F2o]] A1) FE7]amplifier)7} AHEE = 9L
= 48 ode) 393, | EM. E Edgerton) S ~EZH2~FHZ AHEH]
1S 8 Aol WHS Atk B3 FEA0IY wjvnt §
(Vannervar Bushy= 7]712] A|2F7]191 25 22 7)(differential analyzer)S THSTAA]
& AFEAEA X (servo mechanism)ol] ek AR OZ 2] 7]A AZs =
$thsd 19390 HHE W $4 Vg PR SfEee £38 Ass =
NFS “A 8k radio-telephony), B H A, 2EZ R 2339 A X&) $8E2E} 7
AEsl A7)88t e 2 kst BofelA AMeE e WS #3338 A

gk oM, “(E3ete)) B8} A MITS 7H8-3F st 7|e A
A7 E5o] dgEo] vehd Aapetar Hrgiohs»

52) Karl T. Compton, “Specialization and Cooperation in Scientific Research,” Science 66 (1927), pp.
435-442.

53) Harrison, “Automatic Measurement,” p. 176.

54) Harrison, “Automatic Measurement,” p. 178; ¥-#2] 215 B 7| £AZE ALksls A 9|
ohlzt 23 g TR £ ATt BAE Folhy 1 shE aere
EARG 249 A5 B4/ s e BT Lary Owens, “Vannevar
Bush and the Differential Anlyzer: The Text and Context of an Early Computer,” Tehnology and
Culture 27 (1986), pp. 63-95; Grier, When Computers were Human, pp. 178-179.

55) Harrison, “New Methods,” pp. 225-228.
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56) Compton, “Specialization and Cooperation,” p. 441.

57) #l&e]E MIT 2842 “2 A9 M3Kindustrial benr)”Z ©]3| g3 <& o|E] T3k o]
ZAeFS AUl YAkl B3 th Stuare W. Leslie, The Cold War and American Science (New
York: Columbia University Press, 1993), pp. 137-138.
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w2t e4e4® Ffst BalE 245 A AAHCR A, AxHste
= wEglen EelE aas 474E EHste O WiAE Fo 434 e
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58) Akzbel=3E | 8}3] H(nautical almanac), §-83 (mathematical table) 5 Z+E AXIEE o=
FAHNA Yehg= EQ9 it thaide o3-S Fste}l. Grier, When Computers Were
Human;, Ivor Grattan-Guinness, “The Computation Factory: de Prony’s Project for Making Tables
in the 1790,” in M. Campbell-Kelly, M. Croarken, R. Flood, and E. Robson, (eds.) The History
of Mathematical Tables: From Sumer to Spreadsheets (Oxford: Oxford University Press, 2003), pp.
104-121.



350 = SpAFEEE]A] A29¢ A25(2007)

1930t = vl E2]8to] f =4S Blojur 5x122] v g o] F

5l A171°3E¥ ol Z Q&) hFIA7|ASoN = o] Al7] vl &2 8o

_9,
A3
ﬂ{
o
1 9
i
_rg
~
_>|4_‘
=2
)
[
i,
E
32
£
L.l
v
T
=
ol
ot r
(o
fru
M E
yo oo
=

o dlelee) BRRATAE tedel @ st Oié e BT 3
*H#la‘r & %—t—tﬂ 2% AL

ohje} szt 2ol
o & o Be A, A

sl 2ol

AR oz HHal Ea] 6&}94
=34, A}8) 4 ALE Tolok &

[eJKez]
h AA
Hok SY3AlEL 50| 59

2
)
e
AC)
[t
=
L%
X
i
=2
R
o)

K

% 9 ARINE, 324 5ol glolA]
= A7 QA A% B ASA Gl B o N galof 3
o old Aol sleieel BRsATL ekt 3349 e hEgs] v
5 AR} Bl 71 43t el AR AL, Telm AV selee) 24

7179l Selo] AgEe] Ve, gl tia tgolglt.



