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A New Market of Spectroscopy:

"MIT Conference on Spectroscopy and Its Applications”
(1933—1942) and the Development of Applied Spectroscopy

Mina PARK
Program in History and Philosophy of Science

Seoul National University

ABSTRACT

The annual conferences at MIT on spectroscopy and its applications provided a market
where consumers and producers of spectrum analysis of substances could meet and
exchange their knowledge, skills, and products on spectrum analysis. In ten conferences

between 1933 and 1942, George Russell Harrison, the first director of the MIT
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Spectroscopy Laboratory and the organizer of the conferences, emphasized the application of
spectroscopy to diverse fields of sciences and to practical problems in industries.
Accordingly, conferences attracted not only physicists and astronomers who traditionally
made uses of spectroscopes as research tools, but also biologists, medical doctors and
research workers in government agencies and industries who were rather new-comers in the
field. The close examination of conferences will show that the conferences stimulated
self-awareness of applied spectroscopy as a specialized field and applied spectroscopists as a
group.

Then, why did these conferences emphasize applications of spectroscopy? 1 will show
three factors influenced on Harrison ’s emphasis on application: declining interests in atomic
spectroscopy in the early 1930s; the Great Depression society which blamed science for its
economic difficulty and unemployment; the 1930s MIT where application and

cross-disciplinary research were encouraged.

Key Words: George R. Harrison, MIT Conference on Spectroscopy and Its Applications,

applied spectroscopy, science and the Great Depression, MIT, American

science in the 1930s
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1) F. Twyman, “Spectrum Analysis,” Nature 136 (1935), p. 609. EQ5re] W3 w74 Ak &
AT E QT F Aol ohieh /1% B3 BF) S5 A 2 ARE £F
2 9] 91 AU SN G ] ATEAIAZ AFOIoNA “analyshs of
substances by means of their spectra”= “spectrum analysis”Z= B 02 Eg]1 Yo},
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o AHEEIYTE ol BRENOT B HRE BASHE el 1E BRAE o)

AREETEA SR AR Bt



3] A2e AR 35

300 300
250 /,"‘ 250
200 / 200
150 \ / 150
S~~~ '\\/
100 100
p
50 ,/‘ 50
FJ
L~
N’
09P6HPHHIPAHIPEHIPBHIBOHIBHIBAHIBSHIBSHFHOHFH oA 0
g 1) Az BEasistEM =F2| Ml 1930UL] S8t 545t ZIIE &g
T QUL O] B7tME MAMo=E &A| FEI2LE 1945 O|F CHA| O|o{ ML}
Source: Ralph A. Sawyer, Experimental Spectroscopy (1951), p. 17 &1

S 3 SAEYO2 §tancs) 74 HF LAE WY L
S i(spectrochemlcal analysis)’ 2.2 -5 RS AQtsty 2AAY UE ARGES
NAE TPt 2 F SAVE TR} FHE o =(Herbert Dingle)> &1+ 47
o]

A
s
>,

9
S22 E o] Agtel o9& ATy olv] =3t 7 F4& s BUE
2 =2 B4 AZE olFe €Y Favt dx=ue Aoldtd

= = =2 =
FREA A BRSPS FE AoHd E-?Aau NSt 19 B
o A

o
S o] (doubler), A5 Ad(eriplery) & SFEHMS] 25 F

1 Sl
N, Ziili ol 94 o) WA wjA @ A 29 VS Exe o

2)
3)

Herbert Dingle, “Spectrum Analysis,” Nature 136 (1935), pp. 684-685.

195130 39 £33t n3pro] W= spectrochemical analysisi= “spectrographS ©]-&
B 1% B2 HFRAPS AFE 202 5519 wer merhod T4 FH3Fe] S
ALESe Aol 7)ol Pl spectrographS AFE5}7] W&ol “spectrography” 2 H-2
71%= T} Ralph Sawyer, Experimental Spectroscopy (New York: Prentice Hall Inc., 1944; 2nd ed.
1951), p. 16.
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4) Wallace R. Brode, Chemical Spectroscopy (New York: John Wiley & Sons, Inc., 1939; 2nd ed.
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8}3](Society for Applied Spectroscopy)ol] 4] ©]
o] AAF AT} Lester W. Strock, “Quantitative

1968'd Al7}ato A H& A|73]
dc Arc Spectrochemical Analysis: History of Its Development in the Decade 1930-40,” Applied
Spectroscopy 23 (1969), pp. 309-316.
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“MIT #3387 1 8o I3 oF =th3|(MIT Summer Conference on
Spectroscopy and Its Applications, ©]3} #3438} st 3])" 7} ou| &S zt= AL Hl=2
o] XMoot} MIT E&]st#te] %] 214 3l 2]<=(George Russell Harrison, 1898-1979)
of o3 22 43} stEUsle 1933135 E 194213704 10d S g
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T A=, AFg Al 78t
AAYPA BHF/]}\./] LE]E MIT % Z+ ZAZ B (Karl T. Compton, 1887-1954)

o] MIT 7} 9] Bl H(vision)o] DA AHFHJ=AZE B F e T AHE Al

5) Morris Slavin, “Analysis with Wedge Spectra: Its Recent Application to Zinc on a Quantitative
Basis,” Engineering and Mining Journal 134 (1933), pp. 509-513. Q18- p. 509.

6) Charlotte Bigg, “Adam Hilger, Ltd and the Development of Spectrochemical Analysis,” Peter J.
T. Mortis ed., From Classical to Modern Chemistry: The Instrumental Revolution (Cambridge: Royal
Society of Chemistry, 2002), pp. 111-128.

7) Strock, op. cit., p. 309; Brode, op. cit., p. v.
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8) #A| o] AFAe= AHAES 718 George R. Harrison Spectroscopy Laboratory®2 ©]&-0| u}
A3k

9) MIT7} th&3 &2l 19304 1009 B8 9= =2 597} George Eastman Research
Laboratory for Physics and Chemistry 9} £ZStATAE A& 4= JJE AL o|2EW A
= A YA George Eastman®] )\H““J g7t e 7% "Rl £3sAT A
AA D A e 2S5 FarslE) Karl T. Compton, “The New Spectroscopy
Laboratory of the Massachusetts Institute of Technology,” Physics 2 (1932), pp. 205-210; A]&A}
9] Stone & Webstero| = AHA] AES Esf o] A4 sl A7H3Tt “The New
Spectroscopic Laboratory of the Massachusetts Institute of Technology,” Stone & Webster Journal
(1932), pp. 231-235. S| 1976\ 0 239k #38F A0 7] Hatel] tigh 2
A ATa AA D EA] e 7rEkskAl A7H A TE George R. Harrison, “Memo on the
Foundation and Early Days of the MIT Spectroscopy Laboratory,” (1976), MIT Museum Archive.
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A=A 87] Fol A7 W7] og9d A7AL, Jee A =7y ARIvE
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AL AFAENA 38t AP B Ay AR 23] R AR
gk AAZR A 7|E-S siEl=o] ARbeE AT FAlol s Azt 1932
o BPSAENA Bl chfEole AdEY Pr =4, S22 X(extreme

.
g 4 Qe Popolgith m@ o] ATEE 94 BT BF BAS A
2SR, 5 29EY T2 24 YFE B 7o) JE Fololrl=

AA /AR AL7k AA7]ole MITE #3838 A7 TAAE 2 A slel=
il =7t A 28k MITel 9% A7Ass B2 ZowA s
o] BdZ A AL HAHA Gl "olA UA] ¥

°
G- 2~(Marine Biological Laboratory at Woods Hole)31t}.13) Z}eA}skzl & Zg]

10) George Harrison, “Summer Research Gathering of Spectroscopists,” (1932) MIT Atrchive, Harrison
Papers (MC 60, ©]3} HP) 3ljg]<&2 o] QMUlES 1932 12 o8] EFAEA B
3 1 F 3 BES A2 AE BWTh Harrison to Meggers, Dec. 23, 1932, HP; 1933\
ZME 21072 Hole “Summer Work in Spectroscopy”ol| & A AAFH summer research
gathering 2]l = summer conference, summer session®] $H7| AF & o] Ut} 19351 Qhlj 2
Aol = o] M /NS A A “Special Summer Program on Spectroscopy and Its Applications”©]
2 A4e OB R, o] FME o|F “dE ¥R T2 1Y olel REES 3
ZIt}. Harrison, “Summer Work in Spectroscopy,” (1933), HP.

11) Harrison, “Summer Research Gathering.”

12) Harrison, “Summer Research Gathering”; MIT 2] StAUEL
AR £l FHAN BRIATLE 8T &

PREATL 082 913 AT S0 WS Zel 5

falit 1=

13) Harrison to Meggers, Dec. 23, 1932, William Meggers Papers, Niels Bohr Library, American
Institute of Physics (©]3} WMF); & F X0z} A& AFA FF A ZA4] Woods Hole
o] AW BAH 2A0] w= BET FAF Pl Gl HaiMe ts Farstet
Philip Pauly, “Summer Resort and Scientific Discipline: Woods Hole and the Structure of
American Biology,” Ronald Rainger, Keith R. Benson and Jane Maienschein eds. The American
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(Philip Pauly)dl] w2 194)7] & —204]7] & $=2E L «3}8} FoJ
A AESIALE Atolof] ZHQ1AQ MIESAE Aslstal AESHe] Joat JAo o
g 35 AdE BIAA vl= AES Fokd] A4 719t 18y 2F
o] oF FYAl A2 FHar A 54 witol AZIA 2o AAEL HIFA A
o]al ARl Ao A3t gl 9 Y Ax viE Iy XOF, MIT 338
ATFA7F AFAL Atol o] HHg AAE vt o R 3 B35 ARFUE Y FAARE
71538715 AtE Aolth 19339 o A7 B I' “REFU 3 e &
Alell ths M= 7S FHA A AFste Je] o] Ha A A7t
S5 B9 BEgton o]5o] oF ¢ “BUIAN ER 7S vEUIE U
o MITE $2EAF FYAE 2 = JJAAT AHE vigrte] doly
o YXEV} O 7S EFE = & AUThM
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HE w5 A2 588k S8 Ao #allS Az B A4S st
© MIT o5 38 22332 o]#| 2] A49 7|go|th 13T, of s
TS FF B2 A Avld Ui 243 HFZolge ojis E&ete tiAl A
s 9d A7k Aq7lde tiEgoldte Atet MITehs 37t T2 sH
283tk
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Development Biology (Philadelphia: Univ. of Pennsylvania Press, 1988), pp. 121-150; 19201t =
Wk University of Michiganol| 4] 2| 3+ Michigan Symposium in Theoretical Physics= MIT ] -
B8 oF T2 TEF] Bk 19208 AF §7] $YHOR AjgE o] T2
2 1920d ) Ftol= o] & =2stell A 2ie] Esslal e A3tAkEo] HET A H
o7 "h} o]2 Bty EAES EEYY A2 WA Y. Schwebero] W2 o]
AZAAE 258 2dzF o} S. S, Schweber, “The Empiricist Temper Regnant:
Theoretical Physics in the United States, 1920-1950,” Historical Studies in Physical and Biological
Sciences(®] S} HSPS) 17 (1986), pp. 55-98 = p. 78.

$2%0] 7IEEHY AT A5 HARY G AS Gl FolA ad
A AFAENA Bl Qhedl A dlE]ee AJBE A Q129 AF BREY HAS
AFsl MITZ7F A5 F7FEY olddQl AFAY-E AE3Th Harrison, “Summer
Research Gathering.”
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o shpr} gl AR=TES TS Fxde Aol F, oF ¥ T
THGATRY AHlss oF TRASCA NFeEN ERSATLI)
MITREE] S AR Ajake] ofet w338 A7ase] g9 mrahe A& A

Uk 550 HZe7] g5y = o2 HIFEITE Steven Shapin and Simon Schaffer,
Leviathan and the Air-Pump: Hobbes, Boyle and the Experimental Life (Princeton: Princeton Univ.
Press. 1985); Jan Golinski, ““The Nicety of Experiment’: Precision of Measurement and Precision
of Reasoning in Late Eighteenth-Century Chemistry,” Norton Wise ed., The Values of Precision
(Princeton: Princeton Univ. Press, 1995), pp. 72-91; A3 & 3}8to] FF Ao 3t =2 =&
= U228 F1E &% At} Owen Hannaway, “Laboratory Design and the Aim of Science:
Andreas Libavius versus Tycho Brahe,” Iis 77 (1986), pp. 585-610. 17-1847] A@ =70 o
& A4 e =)ol “UEs} v b vlFe) PES AATH, 2047] Hatol
A o BAlE BEILE Alole] A4 Aol, F AR Ut A7 v AP A A
FAvel TR ATk 5] AR, 2 FANE A STl F% AT
A Aol Bjg B2Ae ApAe] Assl AA8] el 1%7] 2A) 44 £
A7 Bl BAHQ olgert B ek whlol, “AvTSte] 47} 97 Ak
S719]) A9, ol BA FAS AT Ber1ee) e ofsl, (Ne: Bt FB
F 2004) 322-338%,

16) &3] v|= 3}ste] A3t thaA= 22 #1352} Daniel J. Keveles, The Physicist:
The History of a Scientific Community in Modern America (New York: Vintage Books, 1979), pp.
236-251; Carroll Pursell, “The Savage Struck by Lightning: The Idea of a Research Moratorium,
1927-1937,” Lex et scientia 10 (1974), pp. 146-158; J. L. Heilbron and Robert W. Seidel,
Lawrence and His Laboratory: A History of the Lawrence Berkeley Laboratory (Berkeley: Univ. of
California Press, 1989), pp. 25-34.

17) George R. Harrison, “Spectroscopy at the Massachusetts Institute of Technology,” The American
Physics Teacher 1 (1933), pp. 109-112, 9182 p. 109.
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stal o] & B3 A4l tigh A ARl FIEtE 7Y Alolth

AY =70 TS FEI AL ATHAL v IAIQT BBt L 9l
= 20)E AFEFA 7= AZEO] 7| 7] A SH(Carnegie Institution of Washington)
o] AL wrol 7 A=, wia) AT ASS A7 Ruxdr] HrHS
377t F3HoE A ETE AS AT dE 59 19359 BalA oA
e g FBARI7NE 85 2He(duly qualified) THE 7188 A4S 0] AR
g AEF sE e A sl AFAh® A= T39S Ak 7
TR0 FAL U3 A8 A, JR7Iv 589 22 A Ao 9%
o= olad F Utk F, AT A o] AURrE FH3} JRJA AT Eg-o] 5
= o] olyg}t tE HIREAE FE3lte A HAF7] A T3S
Zx2E Aotk

oMy g AF AHE FAOE R AFAES EolA e A MIT
7b B335 AT SAAZ WAL I d o] /M mEa a3 Ql Heo]7]
T ot diElso] 7] AR MITE 38t A7 SstA o] FoAd 2&
of AR, A SolEle £33 MIT 43 E2j8te] 4] fofz &4
sl P o)F 3l sE]solAl AYS oA FsdTh MITS £33 F4A=Z
7] Q3 sElEe] 9T e HAY AL AFAa 7 Hae] A
AUt 84, 74 S AE AR AFAE ATBE e TAl MITE
w338 AT FAANZ wEA A F de 7P EFAR geld A
ojt}.

18) Karl T. Compton, “Research in High Vacuum Spectroscopy,” Carnegie Institution of Washington
Year Book No. 34 for the year 1934-1935 (1935), pp. 346-347; 1934'A 0l A|Z&3F B a1A{o] A
T AZHL 2375 AHEY R V8 AFAEY ol AEsHH £33 ¥
Ao g AMEEHI vt AL ZZFIAth Karl T. Compron, “Research in High Vacuum
Spectroscopy,” Carnegie Institution of Washington Year Book No. 33 for the year 1933-1934 (1934),
pp. 329-332. o] B A oA AZE o] A3 ALERE-L Allen Shenston, J. C. Boyce$} 7+
< Axde zy2E AE FESE, TU2HAA JFEZ7] ARt A B
AEY ASE PG weha A4 ASASES HE HFE 42e 2y
qualiid” A7A ZFolA 5 7157h FolAAE ke Aew Az Leh
F03 AL AR AFERINE AHED ARE0] o} Seloz AAT AlRE

otk YAE Axeo] EAAe Rt AYET) FFAL ARATE Poloh,
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ol7| A ookt E3] of «m|z HEPsIr}E9o] A Z(Dean of American

2 EFF(National Bureau of Standards)] €&
™ A 2(Willam Meggers, 1888-1966)5 ZH41A17]7] 913 sfiglEo] 71 &AW =82
ek 23S SRS ALY rheS vEr] S8 siElee Ak AAE
By 25 A7) 93 @S ASA stetd] s SFoE A
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© 9% 9A FUTt =3 A2S dEate] B ) dxiA| e} SRl A=
A= gy AMEAT 193339 79 1UA}F Nature'= 81 o) 24 o
2 2ASBA olR0] ofF B AT 2ol YRR YL BEATHD oo
Hlg] BH2E A RS Stet3)E BlalZ] FAstAl A7)staA 38
AR Al F_AS FEITh2 oS 5o 1933\ 7Y 15YA} Boston Transeript~= St

19) Meggers to Harrison, Feb. 17, 1933; Meggers to Harrison, Mar. 15, 1933; Harrison to Meggers,
Mar. 17, 1933; Harrison to Meggers, Apr. 5, 1933; Harrison to Meggers, Apr. 13, 1933, WMP.

20) “Spectroscopic Conference at Massachusettes Institute of Technology,” Nature 134 (1933).

21) HAE o] A AL B 28 A4 a3 7AHE A, Etsrt &
7] g G HE NH 24E Heke 2 7N i AR F Aoy St 3] Fol
= O AR 7IAHE Aok ZIAE 23 o] ot 2 7]= AR g RS 74
oA EFsto] XA FoAol AFHUY. “International Conference on  Spectra
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AT oAF B8 22O RN FAbE BHUATD AV sEjse
AHAHQ] BAES A8 7] SsiA B33 StetislE A HdeH A
A AE7HEC] A A A 9] 33 ARl BdE EAE =98 A
olgbir Brth g QME Trlo M e B AT A ANl ta) thA] g W A
TR, d74 AHE 52X AFE FIY AFE o “[MIT] &% A4
AE] Aol At 23 FAES AT E AARFEANAT AT AJMAE
Hu @bl 83k o= 19329 B, o5 239 A7 2 el 2%
ol A &kH Aow I H7A EF 7= & T

Standards,” Boston Globe, 1933'd 68 12%; “Parley on Iron Planned at M.LT.: International
Conference Will Open in Institute Laboratory, July 17,” Boston Herald, 19333 69 12%Y; “Hold
International Conference at Tech: Authorities on Spectroscopy Meet at Institute —Dr. Harrison
Preside,” Boston Tribune 1933’3 6 21Y; “Spectroscopy Experts at M.IT. Next Week,” Boston
Traveller, 19331 7Y 15%; “Tech Conference on Spectroscopy: Scientists Will Discuss Wave
Length Standard,” Boston Globe, 1933 79 15%; “Spectroscopists Skittish on Going Off Iron
Standard. Do You Prefer Copper?” Boston Transcript, 1933\ 79 159; “Spectroscopes Puts
Finishing Touches on Mechanical Age,” Christian Science Monitor, 193313 78 179; “Wonders of
Device Outlined: Speakers at M.IT. Convention Tell of Spectroscope,” Boston Post, 19333 78
20, H2H o] AHe] AEE st&Etgle] that 7S WH AT “Fingerprints of
the Elements,” New York Herald-Tribune, 1933'd 79 16<; “Rainbow Put to Many Uses: Varied
Functions of Spectroscopes Revealed at Conference,” San Francisco News, 193343 7€ 299,

22) “Spectroscopists Skittish on Going Off Iron Standard. Do You Prefer Copper?” Boston Transcript,
1933 79 15%.

23) Harrison, “Summer Work.”
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24) “Guest Register,” HP.

25) Harrison, “Final Program: Summer Conference on Spectroscopy and Its Applications,” pp. 1-3,
HP.

26) Harrison, ibid., pp. 1-2.

27) Harrison, op cit., pp. 2-3.
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29) Harrison to Meggers, Feb. 20, 1933, WMEF.

30) “Summer Work in Spectroscopy.”

31) “Rainbow Put to Many Uses: Varied Functions of Spectroscope Revealed at Conference,” San
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Francisco News, 193333 79 299; “Spectroscopy Experts at M.LT. Next Week: Convention to
Open Monday and Continue Through Friday-Topics to be Considered in Relation to Industry,”
Boston Traveller, 193313 79 159Y.

32) “Spectroscope Puts Finishing Touches on Mechanical Age: Aids in Speeding Methods of
Manufacturing in Large Quantities,” Christian Science Monitor, 193333 79 17Y.
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= = s . - - = 4§](1936) 165
NET 1z 243 Agzz =
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2] (Public Health Service), 21 &2+ =(Bureau of 63)(1938) 233
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and Soils), FAF=H(Bureau of Mines), =HH 1Y 93](1941) 240
103](1942) 237

(National Institute of Health) 5 <A X 415}
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Source: Guest Register, HP.
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(E 2> MIT 6iF 22 Steils] Ui =29 208 2%
19] | 28] | 38] | 48] | 53] | 6%] | 79 | 8% | 93] | 103]|[9A
Emission Analysis 5 3 1 5 4 10 | 9 9 8 10 || 64
Absorption Spectrophotometry || 0 6 1 5 4 2 4 3 2 1 | 28
Apparatus 3 2 2 2 3 5 6 5 6 6 | 40
Photography 1 1 1 0 0 1 1 2 0 9
Astronomy 1 . 6 . 1 8
Biology 1 16 | 15 7 8 6 6 5 3 1 68
Chemistry 3 2 2 3 3 2 4 2 4 | 25
Metallurgy 1 . 2 5 4 1 1 2 6 4 | 26
Physics 14 | 6 1 2 6 1 1 1 1 : 33
g A 29 136 [ 31 [ 26 [ 32]30]31]30] 30 26 301

Source: Harrison, Draft of a Decade of Spectroscopy Conferences, HP.
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34) Harrison, Draft of a Decade of Spectroscopy Conferences, HP; “The Summer Conference on

Spectroscopy and Its Applications,” The Scientific Monthly 55 (1942), pp. 386-387.
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(E 3 MIT 6{F 2&f shatls] ¢ == ded S0 0HE =27/

13] | 23] | 3%] | 48] | 53] | 63] | 73] | 83] | 93] | 103] [} A
Sample Preparation . . . . . . . . 1 1 2
Standards 1 1 2 2 7
Sources . 1 . 4 . 1 2 4 2 2 16
Photography 1 1 1 2 1 2 9
Spectrograph Prism 1 . . . 0.5 . 0.5 1 3 6
Grating || 2 . 2 1 L5 2 L5 1 3 14
Photometry . . . . 1 1 1 2 1 7
Densitometry . . . . 1 1 3 2 1 1 9
Reduction of Data . 1 . . . . . . 1 . 2
Precision . . . . . . .
Theory and General 2 2 . 1 2 2 2 3 0 2 16
Absorption . 6 1 5 4 2 4 3 2 1 28
Applications 23 25 27 15 22 18 15 11 15 13 184
& A 29 | 36 | 31 | 26 | 32 [ 30 | 31 | 30 | 30 | 26 | 301

Source: Harrison, Draft of a Decade of Spectroscopy Conferences, HP.

EERES) & By 39
9 FAE A ¢ 4 e, 8442 Ageh Az a8
#7h 2% F e ¥ Aol S4HolT

3= d =20 Al <E 2>d % e AR 239} 33]9A YEhY F=
A7 Wsk= AESH 9o A AldlEe] o2 T4 F7HIte Folth

35) £33 &3] TR 552 “Final Pogram™?} P& S R0 8 FuFd, 1 o]9
ABEL OS-3 2T} Spectroscopy in Science and Industry: Proceedings of the Fifth Summer Conference
on Spectroscopy and its Applications (New York: John Wiley & Sons, Inc., 1938 (©]3} The Fifth
Proceedings)); Proceedings of the Sixth Summer Conference on Spectroscopy and its Applications (1939 (]
3} The Sixth Proceedings)); Proceedings of the Seventh Summer Conference on Spectroscopy and its
Applications (1940 (]38} The Seventh Proceedings)); George R. Harrison, “Seventh Conference on
Spectroscopy and Its Application at the Massachusetts Institute of Technology,” The Scientific
Momthly 49 (1939), pp. 387-389; George R. Harrison, “Eighth Conference on Applied
Spectroscopy,” The Scientific Monthly 51 (1940), pp. 383-384; George R. Harrison, “The Summer
Conference on Spectroscopy and Its Application,” The Scientific Monthly 55 (1942), pp. 387-389.
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13]9)) 299 F 18] EFAP A Zlo] 23]dl= HA| 36H F 16H(@4.4%) 2.2, 33]9
E 318 T 15HUAE84%) 02 B SIS Btk £1 F7ek A W&
HAMNE ST Ao 23eha Bs 88k T 49 2wt 5

7}3itt 23] stEtislo e T334 (Spectrophotometry) 2] A &4 28 (¥

29 257 R Hspeceral lighy®) A E3h,BH2Y 0, F AHAA 4
B B A7Eo] FHH 0 U HE, v, It o, 719 @
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(Rockefeller Institute for Medical Research) 5 o] 8HA] EAIAE o] TR E JvhE AT

A F A stEleh Hlws) £ ) AFA Hole SRS

olx1d 23], 33] St A =3, o5l S&o] dxE AL FIeA
o] 2l ¥ (Warren Weaver, 1894-1978)2] %338k ujF o]t 19323 & At
o) AT Fobe W) 7 HE BAGe 4% W APETE ABToz
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36) 9= B Hste] WS BT mdgte2a A& EeHshy 22 7 -4
H*JM o AYE To] Y BHEZ /AT AT 39 FFEH IS 53
*‘Wga Foh BAY =] HekA ]l Ao l—%ﬂ{ﬁ}. ZHE 29 = s
&2 fuel 238 A Z2aYAA v Fadgk dEeldntal gk a2y 2
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= 3ol =g gelM Wiy fﬂ*‘%}ﬂl AH ol Sl EoF] WEel e &

HH o2 Aga] sl aTEe =7 AU frado] HolA B es &

23 £ = AHZE SARFA7] wiEolgt E231t). Robert E. Kohler, Partners in

Science: Foundations and Natural Sciences, 1900-1945 (Chicago: The Univ. of Chicago Press, 1991),

bp. 358-391; $19e] B A\ gho] AW YTIR, L o] fi BB N G4 o]

AW AAAME & 4 e Aotk = &34 E2lste] WS A&
i
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A AL A A 4%4@1%01 H
wpg ol Hle) SEt whaths 3

So] BEAWA 0|4 S&u)E Sl ve) B
Stk ok AV AU sl e

Foundary Copol ¥ EEAo] EASHE ATAES) 37k AT, Hed A
E}% ZH F(Watertown Arsenal)?] F33H2 % wh3tof Zofict & 73] &2 4
ARAE WATze] AT} B, S, BTe] FIRAS, B FY
ATE Bol 3 & mAIZE thEt AFAEY ALY B33 Ao i Wit
£ Aot

ol¢ol &= thet A FAIEC] &3 WS A&t A Sl TR
EES A9 It 255 5 ARS Adske oA SxRE T4
7R &3t obrJobt &S5 FES W LasHAR] 85, £3%te g Wi S
£ Fohl= FHstrAA] thdgh Zofol] £33t WS A &8t= AlElEo] Bal
HA ol AAH && At Sl THHAIE Yol 233 shEtiIde o4
2 29 AlgEe] FAIE ot dF S0 19419 g Fat A8l

Wio 2 wANY AW e ApE T2 age PAROT AT 1A o
LY 2, 25 1934 d S H A ] Raymond Fosdickol] 7 7\‘1 A A @il 33H4
A3 22 3)/SH“Bizarre”, “esoteric”) ZRAEE XY= Aol gl AA 9 AglE
Eojo} 3t} Kohler, “Warren Weaver and the Rockefeller Foundatlon Program in Molecular
Biology: A Case Study in the Management of Science,” Nathan Reingold ed. The Sciences in the

nHE 30 ©Q
U

American Context: New Perspective (Washington: Smithsonian Institution Press, 1979), pp. 249-293;
1930t S1H7F ALAE A7kl dieta FEYSIE vigke] £38t 2 IHE Hla
8t Ao)| A Doris Zallen TESF ¥ o] A& Ao| x|t A A2 o] =] ekgrel Baslo] s
A o] 7FL FA A JakS AF3N T Doris T. Zallen, “The Rockefeller Foundation and
Spectroscopy Research: The Programs at Chicago and Utrecht,” Journal of the History of Biology 25
(1992), pp. 67-89.

37) 2B Ses B F SADADe LS we ATAE F Ulo] B A
Z+ 0. S. Duffendack (University of Michigan), Alexander Hollaender (Umver51ty of Wlsconsm),
Elmer S. Miller, T. R. Hogness (University of Chicago), 32]<S & 4= Ut 3fgl&e st

E oo} 3FoE A Ao A gt Spectrophotometerg‘ o= T ZAE
Foste] 19343 FE 43 F9F $11,0008 & ARSIt Zallen, ibid., pp. 70-71.
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41) 193090) EH3to] Belstoln shstom obaA 2] HE olelgw 1S 23
el Belsha, AET A w2o] e the-e Fasheh. Bigg, op. cics
WRlo], “R R Ao BRSO = B3] AA Wo)” F2005d FFLFeALY
3] FA s3] A5,

42) Davis Baird, “Baird Associates’ Commercial Three-Meter Grating Spectrograph and the
Transformation of Analytical Chemistry,” Rittenhouse: Journal of the American Scientific Instrument
Enterprise 5 (1990), pp. 65-80; Baird Associates®] FHA} = 3+ M2l John Sternere= 19331
MIT &84S £43 5 19361 Johns Hopkins &A12] Walter Baird®} $}74| Baird
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St gath3lel I3 FAeM TFSAER] UEAIE Ttee ° FHI-

43) W. S. Baird, “A Practical Grating Spectrograph for Industrial Use,” The Sixth Proceedings, pp.
80-87.

44) Mortis Slavin, “Prism versus Grating for Spectrochemical Analysis,” The Seventh Proceedings, pp.
51-58.

45) “Tecnal[sic] Grating Spectrograph,” Records of Adam Hilger Ltd. Scientific Apparatus &
Instrument Makers, c¢. 1875-1947, Science Museum Library, London (RAH).

46) “The Baird Associates Industrial Grating Spectrograph,” 1938'd 89 39 RAH.
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47) F. Twyman to J. E. Sears, 194313 1€ 129 RAH.

48) Davis Baird, “Baird Associates’ Commercial Three-Meter Grating Spectrograph and the
Transformation of Analytical Chemistry,” p. 75; =74 2kA}F9} AL &krle] A5 280 7
AT A F2E w5 7t & AldE2 U322 #33te} Carsten Reinhardt, “A
Lead User of Instruments in Science: John D. Roberts and the Adaption of Nuclear Magnetic
Resonance to Organic Chemistry, 1955-1975,” Lis 97 (2006), pp. 205-236.
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49) Harrison, “Forward,” The Fifth Proceedings, pp. iii.
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55) “Proceedings of the Summer Meeting of the Optical Society of America,” Journal of the Optical
Society of America (©]3} JOSA) 32 (1942), pp. 629-634. B88t3] AZto| = A 103 &4
g} Szr3] e} FEets] Y] oF B TF Bl tisf «B8keks| o] o F 2l of
B MIT 233371 98z I3EE e 7 Hojof sttt BvkS A7)5H7 = ok
Fr2 B vi2d oA 1% Fatatslol oF Belol EAsA gkt 2
ock. meb 192 B wYe BB LU WAAAZ Fos) A

o 3

F20 At 2 5 e, 442 $E 552 uw

o AAdE Aelshd YriAe 5 £33 9 AYE 9L+ Aok



2338t AZE Al 59

N% SYE B8 FAE AR SERBAATE oA BAT st
FX(routine analysis)?] =72

ol
Y 1=
Bk AHEsd AbgEol vl 43tets] o _‘?_%_‘ = 74]7]§ Zﬂ%éﬂiﬂr.

ol 7HAAHS P o5 5 9 5
oSl ek tFRe ol 3l9lo] ZastnAl B33 Fgle] 193040
¥ 600 AEE FAHT AKD Ao vlams) BY 1008 AR 190)9]

T3k F3tety] ddd B FAAE 1940-1945'A Abe] s 10064 7ke- S
7HIE Holedl, 238xbse] Aol ofd 3453 S7HE R STRT 1940d )
Auke] o Z=o] BaalalEo] 38letalo] FAE AL 19421 B3}ets] o=

=
293} Al 103 B} 501312 B 7H40} 1o 20 e s<v)3) 244

BATon SERBNAG £F ofF TEEAIATE FUOE B AT
A st35o] AAH I I §3l5c] v B E EFHJUT 1943 o]
op7te} Z2Ejo] AHEZ 789 8}3](Spectrographic Society of the Niagara Frontier),
19443 Q.3}o] @ Wy 2~HE 2 1Y 8}3](Ohio Valley Spectrographic Society), 1945

A v A7 £35S (Michigan Society of Spectroscopy) 5©| A EFSIAES 4]
214

o2 FHYAL, SEEBIHAY olF A EARISET A% EiHo
cction®] FHOE P ctoz SoloA Hrksw ©F BeeAe A4
(Rochester Association for the Advancement of Applied Optics)O]AE ZE | 2~H

56) 196613 U2 3351sts] so At = 1941 100 9] 7R 718 AS 52
Al BFEA 2 3g siEsolAl =2lal itk 2 38l JOSA Editorialoll A sfE] 0]
SRR O we Ang dolay B BEI SEERAEL Tol

oAtk A Aol 4EE T Aolekw AL Telih sodAllAE o)
$ERAI Alo]e] 2ol 57 42> ol el @ hE AR 2
It} “History of the Optical Society of America, 1916-1966,” JOSA 56 (1966), pp. 273-340 %
p. 307.

57) “History of the Optical Society of America, 1916-1960,” pp. 325-327.

58) WAIZF 3338} = 1947 Ao(TJEZC)E H3}), Niagara Frontiere= 194813, Ohio Valley=
8 B39 AY Bz THEATH

mln o[o ol



60 SH=rI}BIALEES| A A|29H A|1E(2007)

(Rochester) 25 A Q)31 o5 #3383 59| T4 o|H7HA] F838}3
AEH7F EAEHA gdthe He F5F ¥
& v BoetE W' &
Zlol] 2olA ° o]l5e &&
At
33 Seddrt 9e7] Hollx #3ste g 24 £45 o= e 4uA
AATE MIT =t 3]71 7] Holl= B2 &4 #] Q1 = FH(routine
too) &2 ARESE ATAFES AT 2y sl MIT £33 skt 37}
A7) AZA AFAE Alololl &2 Aol tigk 4L ¢ 3 lo}ﬂl‘ﬂ
XH%E} 283, A= 8t 543 9%t T E B ¢
T AE71HAE g FF9 old|BAE Tt 14 l 474 3
*éﬂﬂ %‘9}% Aoltt. 19331 %-E 1942677}?4 103zF 93 243 St
oJFA ThFgH Eokell HA U= HFTAENA g Aol 2 713 E A Fst]

°
i

i‘&
F
=
ot
%
Q.
X

R R R i S P S B O ] A2 (self awareness)& FAs) He H 714

ol BA| £33} sketd] FAAEC o3l dSEH 8B 5tE o Y9
As Bk g o]o] Tw=ageetE]A] o RIS Bytor Pstets] 3
77 e BREE 19590 $3vtel A S-80) glolA ajelee) B3
5} a0 317} 471 Slpioncering AT AT AT 19419 S8}
S| A7 Aol FHRAS TV Hof AL 2ESE 19699 3812333
(Society for Applied Spectroscopy)e] Aol A 333t st 37} 19308t 3FsHEA
of $Be EIE FAT mohe Fad ¥ 4L Yoku AH e

dl, o]& 27F A5 e 19308 FRE—1940id o) ik “ZF38ke] kY &3
I AAL )60 1966\ Ares and Sparks 108 S= £A| gE&S “o] Eo] E3d}
A ARSEN BB setSE ohet 2ol Bl

aelalgse] 19329 138 Alfe s 10Ld°ﬂ A2A g AF 2% e
MNHst TH e &3l HAES MITE B8 Ko E
Ao e AT, of SeuHE 14 B o] ANEE el 1
2 A2 (self awareness)SHA Fl&= EW¢o] HA, LY FES ~HFEZT

_,d
olo
ofo
M

ot

o

o

e
RO U T .
H o =2

59) Brode, op. cit., p. v. ©] Preface= 1939'd ZTEIE A Aot}
60) Strock, op. cit., p. 309; &ZE5}+= Society for Applied Spectroscopy= 19583 12€ AA = ot



2R A2 A 61

(spectrographic) H4]8}3] 2] A Al(forerunner)©] = ATH.6D

MIT Sh&th3l= ?‘—f}% Tt 25 78S 7HIA AL, B3 A2

Hep SaA(Hp7E 283 AbE, =

g Apgle]l ol asdA 7HA e A7t FAAE aWE e
APt 2oz L3 dadde 71E &+

g}, S8R AAG Gl 71 Aol

o Mo Y oo P

A O R S

do N o

AFo 2 tA] Bopr} Bak o 1930dd) 2~ EHY
g 3= ol siEse] H”ﬁ@l"*

17T R )
wo oy N Hr O
42 @ 2 x i
( K3 mu
) ﬁ%u z 2
2 = =
o W o n
i % %
— dlo
SN
R
mipN
H(]}I rlo A
oy o
> Fid
5 ey
) =
£ it
oo ML >
oo s
o £
o 2
PN -
e o
o
o i
qo M 2
rr =2
4 e
2 Ach
e, >
N L2
o oM m
o o
e, ok

a

P
©

12 AANA S Tl vl= ESAES AEo] Aot FolA LHlgls
oy sh= AbEEol oYzt Ad FAIE sjdste vH e

1= Abg]ell AL ofo g vi7tz 19209t EjstAEL 25 At 4t
AN e Ade e 5 AJT 2 Y gl AFEA 10d %?l
ToolE 5] =Rtk gAY FHsrle Hlde] A s SHA]
=3k FehrlEo] Abe A WEL S o1t ¥ ‘401 Eo}

o

:ijg

61) “Spectroscopist of the Month” Arcs and Sparks 11:3 (1966). Arcs and Sparks= V] SAH=
(graphite electrode) 3]A}1 Ultra Carbon Division of Carbone America(1946%3 United Carbon
Product, 1966'd Ultra Carbon®] 320l A 33l AR 2 SA-AZ o FAu|xpe] B34
SASS UOR S$EEBE YT, Ao IAEL F2 0w, S FuE Q
7 AU Alg] Sarisle 19333 dRo, 47 1932902 % VAEH.



62 Sh=rekAbels] A 129 A)135(2007)

Stoll FFSH AT ool we} v= =2 sA Wil A
= AZE 312717 AT HSAHI WtEe] IASA = H Ut

19300t 3352 AA 3ol thak -2 $ol Wi ESel gk AAo] 3
AF T 19108t PR &4 Fo3 FAE AFslal 0|2 FEaNS HSdH=
A8s TROowA 38 FEAUE ok ey 19200 S AT
¢l FAste] oz F3so] AVIYYE F8 HAEe] A" § 3
Ao R dHe] &715 IA HAU 1930dY] = EFEA YR e EF
go] SFAIthrE B o] ohdr} ks $8Y E4e7F Y% ke

ol T3 AHS ol AAE wgste Aol7|x Tk 2047] EFste]
As Fodd A3, S o] A2 EY £7 9 oo #HdE A5
& @A | Ao w@5te] HE i3t $HE $ T8 UQ1e R, 1920
o Al 87t GA S7FE o] Eokel A7 =EEL 192895 V|HOE wEA
AAYT<AY 2> o5 FaL WA tigte] #3EA; Lx Aolojs “AHEF
57 2 3™ ZAEC] AY nige] b AS R ete Aol e

:>fl—_",
o
£
ofl
re
ol
X,
Sl
M
o
)
re
-4
08
2,
=
ot
tott
Lo
)
r o
Bjte
(28
AU
i
o
i
AN
o
ul

2R BBTFATEA] A%
dzoms 29 A T Qo] AA ool A7le A GIar] veo]

o g Sl =717 $uste] GRAHE Lol B 19139 o]d 204 9t

oL
£
=
ofo
tlo
i
2
NS
=)
N,
2
o)
k!
y
Iz
2
i1k
ot
b
-
r
fr
N

62 HEd BelHste] who] Y} 347 71& ARE ol%o] UFRE oAtk v

do] duA] (E]) BetAFE dAFo T EX]A)|AHL Stk “research moratorium” ¥}
2e =950 & = ok thF&r] E8gto] AYE A&l thei= F 165
el

63) 115 Belohl Lol Belse] tla 244 o] 114 A, Belshe) Al 2l
WS AF7E A, BA APgo] yolrls W EEdtaEo] AAlel E0d + AES
FHE & A 59 theksk wvieto] A7)= ATk Henry A. Barton, “Notes on Physics in

Industry,” RSI 5 (1934), pp. 263-264; “Part IL,” pp. 309-310; “Part III,” 6 (1935), p. 30; “Part
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