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INTROD'AT11N 

The classical theory of metals assumed that in a conductor 

there is a ;re-at number of "free" electrons capable of moving with 

little interference in the space between the atoms, the interior 

of the metal being at a cDnstant potential. :,)n the basis of the 

equipartition theory these electrons were assumed to have the same 

mean kinetic energy as the atoms, namely 3/2 kT, and the energy of 

the individual electrons was distrtbuted about the mean energy ac- 

cording to the 'axwell distribution function. This was called the 

classical electron-gas theory, and was formulated by Drude, Ler 

cants, and others. 

This theory had distinct success in explaining many physical 

phenomena, but in the field of photoelectricity it offere0 no 

straightforward explanation of the energy distribution of photo . 

electrons ar.t the variation of photocurrent with frequency which 

were the two fundamental problems in the field. In fact, since 

the mean kinetic energy was equal only to about 0.04 electron- 

volts at 300° K4 the classical theory offered no reasonable con- 

clusion concerning these problems. This an energy was so small 

compared with the average energy of the impinging quantum of light 

that it cold be neglected. 
-1::,.instein in L-015 (21) and li.)06 (22) applied the quantum 

theory to the photoelectric effect, which was first discovered by 

ertz(31), and arrived at the equation E = mv2 = hz)-ç where 

E = kinetic energy of the emitted electron 

m = mass of emitted electron 
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v = velocity of emitted electron in cm 

h = Planck's constant 

frequency of the incident light 

0 = work-function in ergs (the energy necessary to renove 

the electron from the surface) 

This equation was later verified by Hughes (33), Richardson and 

(:ompton (48), and illikan (43)* 

Neglecting the small can thermal energy postulated by the 

classical theory., the Einstein theory led to two important conclu- 

sions* 

1. There was scsumed to be a sharply defined maximum veloc- 

ity va, of emission related t the frequency by the equation 

mv9 1129. 117)", 

2.,z), in the aoove equation is the supposed sharply defined 

threshold frequency such that incident light of frequency less 

than .2,w 11 produce no photoelectric emission, no :atter how In- 

tense. 

ommerfeld (b0) in 1123, laid the basis for the new elec- 

tron theory of metals. The new theory discards the equipartition 

theorem and treats the "free" electrons as a degenerate gas obey 

ing the .:,ermi-Dirac statistics* According to these statistics 

the energy of an electron at normal temperatures is so large that 

it can not be neglected when considering the photoelectric effect. 

The new theory then emphasizes that the two conclusions 

hrawn from the Einstein theory are accurately true only for a met- 

al surface at a temperature of 00 while at higher temperature 

there will not be a sharply defined maximum velocity or threshold. 



frequency. The great achievement of the new theory is, however, 

that it predicts the for of the energy distribetien and spectral 

distribet'len curves near the threshold frequency at any tempera- 

ture. It also gives at the same time a method of determining the 

value of vj.. and 2-10 which the surface would show at 0° f., provid- 

ed the lowering of the temperature produced no other changes in 

the surface. 

in 1)31, using the Sommerfeld theory as a basis, 

developed G theory of spectral distribution of photoelectrons 

which predicts the form of the distribution curve in the vicinity 

of the.tereehold frequency. By proper use of experimental data, 

tee) experimental curve may be fitted to the theoretical curve and 

the Important characteristics of the metal determined, rowlorte 

theoretical curve ie given In rig. 1. 

p until a few years before Fowler developed his theory, pho- 

toelectric data were very difficult to obtain, because stable con- 

ditions were hard to reach with the degree of vacuum then avail- 

able High vacuum technique ',Axe greatly lepreved within a few 

years and it was possible to attain stsble cenditiens on a metal 

surface from which reliable photoelectric data could be obtained. 

This Improvement of photoelectric technique brought about investi- 

gations on a great number of metals e list of the etala inves- 

tigated and their investigators are given in Table 1. 

In the great amount of work- that has been done on photoelec- 

tric properties it has been feund that a change in crystal struc- 

ture or lattice spacing as well as gases on the surface of the 

metal will produce a very marked effect on the photoelectric and 
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Fig. 1. Fowler's theoretical curve. 



Table 1. tetals which have been investigated for their pho- 
toelectric properties. 

e Si 
...,14.,- 

Investii.4rAtor 

Cashman and bassoe (9) 
Jamison and 7ashman (34)* 

Beryllium rann and rmlirid30 (3)* 

?ismuth Jupnik (36)* 

Cadmium Bosike (2) 

Cobalt Cardwell (6, 8) 

Iold "Orris (44) 

Iron Cardwell (5) 
Glasoe (28)* 

ftgnesium Cashman and Uuxtord (10, 11) 
inn and buhridge (38)* 

:olybdenum Du1.4.idge and Loehr (la)* 
Eartin (3J) 

Nickel Jlasoe (28)* 
Peterson (47)* 

Palladium '11Bridge and Loehr (13)* 

Platinum Du13ridce (16, 17) 

Lheninm 7ncelmann (23)* 

hiodium iron (15) 

11ver 7inch (5J) 
Winch and Farnsworth (60) 

Tantalum 

Tin 

Tun6sten 

Zinc 

11111 (32) 
Yann and 1-112ridge (33)* 

Cardwell (7)* 

Goetz (29) 

Tamer (54* 55, 56*) 

DeVoe 13)* 
Allon 
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thermionic cheracteristies of the met 7.1" particular interest 

is the chanGe of these characteristics on a "gas-free" surface 

which undergoes e crystalleerapl-Ac change. Already this effect 

has been observed In the case of iron (5), cobalt (C, 2), and 

tin (29). 

The Curie point of nickel is 350° (2., and in view of the 

above, a study of the photoelectric and thernionic properties of 

nickel should be of interent. 

It has been fourv.' thet nickel exists as face-centered cubic 

crystals at temperatures above and below the Curie- point, but in 

the region of the Curie point there is considerable disaereement 

as to the structure in which nickel ()elate. leiedIg and Allolio 

(3), in le27, first announced the discovery of hexagonal struc- 
ture in nickel. in 1J20 Thompson (51), by X-ray diffraction 

methods, found evidence of hexaconal crystals. He concluded that 

because of the low density reported by bredig and Allello they 

hEed worked with a hydride of nickel rather than the pere metal, 

ereCie; and von ieerekampf (4), two years later, prepared nickel 

films ley two different eJethede one obtained evidence of 

hexagonal nickel. Mazza and Nasini (41), by crystallization of 

nickel in several ways, found that it alwaye crystallized in the 

face-centered cubic fern. In an atteept to sec if the hexagonal 

form of nickel was obtained ,,lee to quenching, Jesse (35) carried 

out an :-ray analysis of nickel frole 450° C. to 1200° C. and 

fund only the face-centered cubic form. he ccmcluded that the 

hezaeonal form was due to the type of deposition in obtaining the 

nickel. 



:erica (42), In 1rj2J, reported a change in the specific heat 

and specific resistance of nickel between 3000 C, and 400° C.. 

;Etsumote (40) had found in his work -el other metals that such a 

chanee in physical prepert7,es 19F usually csre)ciate with a ergs- 

tal transformation. )wen and Yates (45), by 7-ray methods, found 

that altheu6h the nickel retsined its fece-centered structure 

t?,Ireue:hout the rane, the thermal expansien showed a marked change 

in the reelen of the (eerie point. In 1J360 Ywert (24) concluded 

that the change ofaenic'eel from the ferromagnetic to the feebly 

paremegnetici3estete was not accompanied by a chenge in crystal 

structure. !(over, between the two states there may exist a hex 

szonal close-packed nickel. These conclusions were arrivee at 

from a study of ato:Ac heats in which he fluxed hexagonal nickel 

exis Ing free 345° e. to 351° f7. 

Since there is a question all to the state in wieb nickel 

exists In the neighborhood of te Curie teneerature, it wen felt 

that a etudy of the photee. eetric properties of the netal might 

eive soee helpful information. 

.:,'Ie3re is considerable dise6reenent among wor'eers in the field 

a to whet coestitetes a ees-froe selrfece. envy wor7eers contend 

that even at a preseure of the °vier of 10 mm. of nercury the 

surface can not be entirely freed of as or occluded material 

EXPEEDIFITTAL APPAlq$51.18 

T shows the general arrangement of the equipment The 

experimental tube, which will be more fully des(Ailbed. later 



EXPLANATI,IN OF PLAT?, I 

photograph of the apparatus. 
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ender the metal Lox near the: ceeter of tie phetegrapl)e 'te tent- 

zetion oetee is located above the netal Lox. The eeperitzental 

tele is eenneeted through a liqete n.l.r trap to th 1 eiffeston 

puep ac associated foreperip on the left. 

The source of ultraviolet relation, a quartz mercury are, 

is locatee in the large box to the ri4ht rear. of the pietere. To 

the le!Th the box is the monol'eromator. 

:n t:ee forezyound are the controls and reters for Cee r.le- 

eent circuit, the lonizatian zage, and the s)1! or nece3st!eary 

for meazuri?-e the extreeoly snail phetoelectric cerrente. The am- 

plifier conjerols are on the panel to the rIght. 

The rim ..al Tube 

Aeate 21 is a scheetatic dray!. i2.; of tin,e expertmentel tube. 

nieelso ta the form of a strie 0.03 e:m. th1k, 4 rme wide, and 

14 ce, lee, wan .a4pendod by '.ovar-tu%sten leads ineide the 

eolyedentre cellectin6 cylind.er* 7"ee nickel was speetroseepleally 

pere, electrolytic nleleel obtaince7. from Adam Hileer, Lonctor. The 

ultraviolet radiation entered throueh the quartz winlew ene pesee 

ad through a window in the cellecti% cylinder onto the nickel 

strip. Teveratere reeeiuga were taken with an optieal pyrometer 

through the oetIcally flit pyrex wind,oe. en openinz throuh the 

metal cylinder elae ebservatlen of th e nickel strip eostlble. 

When the filaeent was beat': at high. temperatures, the cyllev'er 

cold be rotated by nn external teagnet to prevent sputtering of 

the eiele31 onto the pyrex art0 quarts windows. The experimental 



EXPLaAnIti U.s.ATE II 

Diagram of the experimental tube. 
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tube rns enclosed in a metal box to prevent stray Indlic d currents, 

The "1E.J1 Vacuum ystem 

The h:1°-. vacuu. system conslste of a three-to, water 

cooled, oil diffusim pump of the tye IF.257T, manufactured. by 

-1stt11atton )r.oducts., Inc., backe r:'. by a Welch rAlo.seal mechant. 

cal 

')et111..8 pumIAnz oil, the pup had a maxi.c:ium p77p.ng 

speed of 25 liters per second at a pressure of 10 mm. of mer- 

cury, 7he pumptnz speer7 nr,d lenoe the ulttmate vacuum ttainable 

were dependent on the temperature to Which the oil 1.72 the three 

staes was raised. In order to fin the 1:est :sU;1 e operating 

condition for the particular system, It was necessary to vary the 

teperature by char::, ng the heat!%.c/Irrent i1 berro te pres. 

sure In the system. 'ire 2 is a typical curve otner1 in this 

process 1,n whtnh pressure is plotted es a. funetion of the heating 

current. It is evident from this fivre that for a temperat,Ire 

stove that correspordtng to 1.65 amperes there w no apparent 

?'ecrease tn the pre ;re attainatle. 71e opttmum point of opera.. 

ton for this pu.z.p was then 1.65- a7peres. 

th the of a licIntd alr trap a pressure of the order of 

lOs'a of mercury was abtatne4, 

The :lectroeter 

he currents to Le a4sas-reti in ti,is e4perient were of the 
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Fig. 2. Typical curve of pressure as a function of 
the current through the coils of the dif- 
fusion pump. 



order of 104'14 anperes. In tjAP f1 i 1ed a :o.rflp- 

ton quadrant electrometer (1n) for neasuring these sall currents 

but in recent years 7)roress ht-.!' been made In tc use of 

specially designed vaci ll. tubes with high input resistance for 

CA.8 :r;e. The estern Tlectric T-416475 tuts was used I' this 

case. 

Plate, TIT 1 s sch eua.tic re'oresentstion of the elsotrome 

cire'ult, of the type devolo:ded by 1Arth (1), which was use.el In 

this experiment. .Ice the sensitivity of this type circuit is 

limited by the stability of the circIllt, nuch work has been clone 

in tr..6 to irove tls statility. B7 conparin many circuits, 

7enick (4() !ms concluded that the molfle T±Airth circuit offered 

the Lest possibilities of maxium stab:Ility with maxium sensi 

tivity. 

7or maxlmum stability the circuit must be talaced carefully. 

The balancing procedure In es lows: 

1. The circuit was set up so that 7.1, eivalled 270 ns. = 

8.31 at this sett..,.ng for a specific case. 

wan eet.by vortag Rj. 7or this care, tha setting 

was C.3 v. 

3. 7!ith the alvanamfAcr circuit open, and 71.1 were adjust 

ed so that (rpt TA) = (7nt 77117n) with I I- lying In the 

roIon recomosndod for operation of the 1).006475 tube. 

4. With the galvanozeter circuit closed, 7_ was adjusted una. 

til the alvnnonrntr current equalled zero. 

5. Tr. order to cheep te balance of the circuit, T was var- 

ied in omen steps by changinz Rf and the galvanometer deflection 



EA,c1,414AkiON 4111 

The electrometer circuit, includin6 connectir_Ins to 
the experimental tilbei 

A - 71-;xperimental 

Western Electric No. 06475 tube. 

O Leeds and orthrup galvanometer, sensitivity 
0.00a/ww., (.iampine, resistwIce 13,000 ontas, 
internal resistance 53:,) ohms, period 14.1 BOO. 

Pl.. 5 x 109 ohms fixed resistance. 

11.1 ohms fixed resistance. 

F-7.- 18,000 ohms fixed resistance. 

523 ohms fixed resistance. 

Rs- 104o ohms fixed resistance. 

R6. 523 ohms fixed resistance. 

R7- 13 ohms fixed resistance. 

0 to 7 ohms variable resistance. 

Rg... 6 ohms fixed resistance. 

Rp- 0 to 100,000 ohms variable resistance. 

RI). 0 to 100,000 ohms variable resistance. 

0 to 7 ohms variable resistance. 

High insulation key. 

3PDT switch. 

K34 TPDT switch. 

Tv* restinghouse AC ammeter, 0 to 10 amp. 

Weston ik mi liammeter, 0 to 300 ma. 

In- Triplett 1C milliammeter, 0 to 1 ma. 

Ip- Triplett De microammeter, 0 to 100/44a. 
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was plotted as a function of filazent current. 

6. The galvanometer was connected so that it gave a positive 

deflection when the plate was more positive than the space-charge 

grid. i positive slope tilen indicated a value of ,17, which was 

too low, tIne, c;onversely for a negative slope. 

7 The value of t was changed in the indicated direction p 

and the process repeated. This was continued until the desired 

precision of alance was reacheOs 

Ptgure 3 is a representation of a typical curve obtained in 

this Ualance procedure. There was a five minute time Interval be 

tween each change in If. The value of the circuit elements when 

this curve was tal:en were as follows: 

= .Cl v. 

.14)t = 6.3 V. 

Itn = j190 ohms 

= 18,500 ohms 

In = 0.453 na. 

= 91.8 a. 

The condition for stability Was (Ent - = ) or 

8.81 - 0.458 x 10-3 x alact = 6.3 91.8 x 10'6 x 18,500 = 4.6 v.. 

Ionisation Gauge Circuit 

An ionization gauge capable of measuring extremely low lyres.- 

sures was necessary for this experiment. The type VG-1A manufac.. 

tured. by Distillation Products, Inc. was used. This tube is of 

the type described by Found and J:jushman (25). Plate IV is a aches. 
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IF:XPLANATIOX OF PLP,TE IV 

Ionization gauge circuit, type va.14 tube 

A Ionization tube, type VG-4A. 

G - Leeds and %ortbrup galvanometer, sensi 
tivlty 0.00045,4(a/mm., damping resis- 
tance U200 ohne, period 6.25 zee., in 
ternal resistance 464 ohm. 

weston Au aLlmeter, 0 to 2b amp. 

12- tester At ar-rzeter, 0 to 5 amp. 

VieetOrt L11 lliaMeter, II 0 to 15 ma. 
MT switch. 
MT switch. 
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matte representation of the circuit used with the 7G-1A in this 

experiments 

The physical characteristics of this tube were as follows: 

collector thin film platinum 

rid spiral tungsten 

!'l lament pure tungsten 

Ymvelope pyrex glass 

Height 3 inches 

Liameter l nches o. d. 

TAlbulation : inch o. d. 

The values for typical oi4eration of the V0-1A were: 

Filament 3.5 5.0 amps. 

150 v., 5 ma, 

Collector -25 v. 

IP 0,,Z3AAS. at a pressure of 7 x 10 
mm. of mercury. 

Using a Jeeds and :orthrup galvanometer -avin a sensitivity 

of ,aa/irn. and with as scale at; a (Astance of 116.5 cm., the 

followir, values of precsre an deflection were o'tained: 

efleetion Pressure 

400 cm. 10'5 mm. of mercury 

40 cm. 10'C 

4 cm. 10'-7 

4 mm. 10'a 

in order for the pressure to be measured accurately, the met.- 

al parts of the gauge as well a the glass envelope htv, to be out- 

assed thoroughly. The 'rid was provided. with two learns so that 

It could be heated externally, and a. current of 6 or 7 amperes for 
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a few r:21nutes was sufficient to outgaa the grid. The glass env el 

ope was constructed so that it could be flame with a torch to re- 

move all possible Gas. 

Source of :on:)exiomatic L1ht 

The source of monochromatic light was a mercury arc of the 

vertical type, Utility I,odel SC-5030, menufactured by lianovia 

Chel:lical and anufacturing (Impany. The arc when operate on 117 

v. at 2.5 amps. had a maximum variation of light intensity of 3 

per cent. 

Radiation from the lamp was focused by an auxiliary quartz 

lens onto the entrance alit of a rauech and Lo,b quartz monochrom. 

ator. The desired wave-length coulo be selected by the monochrom- 

ator and was foo.,:,sed by another auxiliary lens onto the n1c17451 

strip. Tho slit widths of the monochromator were 0.04 cm. and 

0.03 cm. for the entrance and exit slits, respectively. To pre- 

vent any stray light from reaching the nickel strip directly from 

the mercury arc, tne arc sms enclosed in an opaque box.. 

The wave-lengths desire were selected witb. the aid of a 

characteristic mercury arc. symctrum. The intensity of each line 

wa measure by an -Cpply ei6'ht junctton, bisbrath.sliver termo- 

pile mounted on the monchromator. The thermopile had a resis- 

tance of 7.1 ohms and a sensitivity of 0.025zuv.//:w./ cm2 and was 

mounted on a carriage that made it possible to lower the tIlermo- 

pile over the exit slit of the mon:)chremator when desired. A 

Leeds and Lorthrup galvanometer wit: the following characteristics 



was used in conjunct:!_on with the thernaplle: 

Fensitivity 0.'0015 a/mm. 

r:4i2ping resistance 10 fl 

}erioc t OCSa 

:r.esistance 15.0 fl 

'enperatur© easurewents 

Tezveratures of the nickel filamknt were measuree with an 

optical pyroveter of triie fAlm.ppearinc f!lament type, the pyrome 

eter focuse on the Mament tbrougY the optically flat py . 
rex window of the experir:ental tube. 

Carractions were made on the pyrometer reaA.ncs for black 

body eLlIssivity accordinz to the data :1.ven by wahlin and wrii:ht 

(53). These values are given in Table 2 

Table f!. Temperat,zre scale for nickel (53). 

11750 I.. 1111.4° 
1200 1133.3 
1225 1155.8 
1250 1176.0 
1275 1200.1 
1300 1222.2 
1325 1244.3 
1350 1266.3 
1375 1268.5 
1400 1310.3 
1425 1332.6 
1450 1354.6 
1475 1376.9 
1500 139J.6 



To uta1n e rrocess 

Tee niceel strip was outeaseee until no fatigue weu obs rved 

in the photocurrent, the fatigue being measuree by observing the 

photocurrent as a functien of tiee. The euteassine time avereeed 

about 1200 hours for tee two filuments on which complete observa- 

tions were teeens The eeteas7,ing temperature was increased grad- 

ually during thia tine from about 1000 6. up to 1100° C.. It was 

found necessary to lecreese this temperature slowly in order to 

prevent exceesive evapereeien foe tee filemeet . 

'our or five tiees 4 day, durine the initial outgassing 

stages the metel parts, in the experieentel tube were outgassed 

by heating for s few mites wite a high-freqeency induction fur 
nace. The elass tubine wes of pyrex en e the surface eaeee on the 

glace cori e. be removed by flumene with a torch. eeat treatment 

of the nickel, eetal parts, tine glassware, made presseres of 3 to 

5 x 10 mm. of mercury obtainable during the finite steges of the 

experiment. 

EXPeeeeeeTAL Feeeterre 

'ate were towers on three different nickel filaeerts. The 

first filament burned out at the ene of 750. hours before any 

data In the carefelly onteas ed coneitton could be obtained. The 

second filament was heate for aeproximattly 1500 hours with data 

for the carefully outeasscd condition Leine obtained. The third 

fileeent lastod for approx zately the same length of time before 



burning out. 

The chief interest in tlAs experiment lay otermtning the 

26 

work function of nicel at various temperatures. It had been 

found by Peterson (47) that the Vnotacurrent plotted as a func- 

tion of temperature of the f,7_1allient showe (! a r4arked change in the 

slope of the curve occurring in the neighborhood of the Curie tem- 

perature. Vigure 4 is a curve of this type taken from data ob- 

tained in this perrent, with the teperature 'given at a few 

points on the curve. 

TAlta for determ1riin g h- wor-f'unction below, at, anc above 

the Curie point were taken. These data are shown In Table 3. 

0ints on the three differet te%erature curves were taken si- 

multaneously. 

These data are plot according to the Powler method, in 

where h = '1.anck's constant, zi= frequency of incident ra- 

diation, k = ii,oltzmannts constant, P - temperature in 0 Y., and 

I = photocurrent per unit light intensity. The amount of horizon- 

tal shift necessary to Pit tnIs experimental curve to 'owleris 

t'neoretical curve pormits one to calculate the work-function of 

the nickel. 2r, In equatJa form 

borizontal shift 

ki2)0 hortzontal shift) 
electron-volt 

For the particulvr curve aLove, whell T = 1.106() K., the wo 

ton is obtained as follows 

h)0 
53.5 

kT 

1C y 



0 - Increasing current: 
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1 2 3 4 5 
"KAtin current in amperes 

Fig. 4. Photocurrent as a function of temperature. 
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Table 3. Exper1eta1 data for care 

:Rverag :Photoct r n 
lent;th 1photociAr- :11E,ht :per unit 1tht 
1. u. :rent cm ) zintett :interisit 

19, 

= 300° K. 

a d nickel. 

2259 31.70 1.64 2,5.70 212.5 -8.24 
2302 10.10 1.59 12.00 208.4 
2352 7.70 1.69 4.56 204.1 
23r/8 4.56 2.26 2.02 201.0 -10.71 
2399 4.22 2.60 1.62 200.1 -10.92 
2447 1.27 1.C.5 0.i32 196.2 -11.61 

; = 6250 K. 

2259 39.20 1.34 29.20 102.5 
2302 25.90 1.59 16.30 100.5 -10.07 
2352 11.60 1.69 -10.94 
2376 6.25 2.26 5.64 9'/.3 -11.57 
2399 6.57 2.60 2.45 96.4 -11.96 
2447 1.30 1.55 J4.6 

T = 1 

3'9.90 1.34 29.-0 -10.62 
26.20 1.59 it .96.4 -11.21 

2352 11.90 1.69 7,04 .42.06 
23! 8 0.00 2.26 3.95 54.7 -12.63 
2399 3.11 34.2 -12.88 
2447 1.73 1.U5 1.12 53.1 .43.90 
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535 7c 13c. 10 x 1100 
= 5,07 electron.. 

x 1012 volts 

The work-function fer each of the other two curves ms obtained 

in a similar manner* 

Figure 6 is a plot of the above data as photocurrent per unit 

ht intcns1ty vs, waveeleneth of the incident ra6iac,ien* re- 
vIoue to the developement of the 1:owler theory an extrapolation to 

zero current was the method used for determinthe the threshold 

freqeency ant from this the work-function was calculated* This 

method was in error due to the now known asymptotic approach of 

the curve to the ordinate* since the developement of the Sommer- 

fei theore of metals, there is known to be no sharply defined 

threshold frequency at any temperature above 0 K*. 

in the early steees of outeassing, there was a marked in 

creuee In t7ee work feneteon of tho metal et the olAntlnillE pre. 

eressed* As tYLe. process continue d an epparent etetle cendition 

was reached after ellout 1e00 hours w) ere there res no fUtigile ,01) 

served in the eeetecurrent at no ehenge ohservee in the work- 

funetion* A aeries of curves were taken at this pint, ene the 

workefunction was found to be 5,07 ± ep.04 electronevelts. 

The tereereture of te fllement wee then inereesed it 

wee obeervee that tY:ere eer noticeatle fatieue in the photecur- 

rent* The f1 et; was heated for approximately 200 hours mere 

until the fetieee denueecered, an the work-function aeein mea 

suree. The work-function at this poirt was also 5,07 ± 0,0e 

electron-volts, sherine no °hoe& from that previoutle ::enured. 

In the preerese of the experiment, 21 curves, settable for 

the Fowler plot, were taken, and in all cases the work-functions 
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oiAaned were within the rah,ge of experiieutal error of 5.37 

electron-volts. 

MO value otaine for 7'he work-funotion of careflaly out- 

gassed nickel is sonewhat lower than the value of 5.14 electron - 

volts that was obtaiaed by Peterson (47) However, the value 

lies close to the range of experimental error. The value obtain- 

ed tis experLments is quite close to the value of 5,05 t 0.05 

electron-volts oixteined by thermionic means by Fox and (27). 

It is 17111.,,,er, however, than the value recently obtaine by ahlin 

(52), who found the tliermiehle work-funrAlon of nickel to be 4.61 

a.o.5 electron-volts. zirin3 the early stses of auti3.assin in 

this experinent a. valua of 4..l clotron-volts was obtained as 

the work-function; therefore, it is possiUle that the sample used 

by 7ehl1n was mot thoroly lut;:Assed., 73eloh (5L) and Roy (4A 

found the work-V4nction to -L:e 4.06 an6 4.12. elettron-volts respee- 

tively. i411 her of thee worers, :;:3wevr, outitAsed the metal 

an6 consequently was not measurin6 the work-function of pure ma- 

terial. 

A.asoe (2), in 131, Nun t work-ftnot on of nickel to be 

electron-volts, which Is witnin the rezion of experimental 

error of this experiment. 

The increase In photocurront with temperature .o1d be clue 

to a chance in the work-function, a change in the reflectivity of 

the nickel, or a variation of quantum, efficiency with temperature. 

hat-1: taken in this experient show no variation ot war-function 

with temperature. sil (57) found no change in the reflectivity 

o nickel in the re;,Jen of the 12,r1,e o1nt. .t therefore seems 
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probable that the increane In 107kotrent with tenperature is a 

resit of an increase In the quanturi efficiency. In 1.6. 7, the 

data of Fig. 4 have been reinterpretcy: and plotte atl quantul3 ef- 

ficiency as a flax t Ion If te)eratlIve The quani of.:1.cteney at 

root tenperature vius. iwre t" be 1u0 rpr use as a Lasis. 
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1. Tie photelectric rrrk-f2lnction ot spectroseci)leally pure, 

carefully outgassecl nickel is 5.07 ± 0.04 electmm-volts. 

2. pIT.oteelectric work-fnction of nickel does not chanze 

with temperature. Consequently, if z crystull36rapllic transfor- 

ation occurs at the Curie pint, there is n chano in work- 

function afisociate0 wit t'Lls trscemation. 

3. The chanEe In photocurrent with temeratur' robbly is a 

result of a Increase ir t quanturi efficiency. 
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