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=~ ABSTRACT

A WASI-NULL METHUD OF MEBASURING SUALL AV'OUNTS OF
*  RADIANT TTRGY

COE3JT 0T
This investigation was undertaken to find a method for measuring the

=ranll cnounts of ultraviolet. radiant enorgy used in the comcrsion ar
Aeac mpezition of cortain amino acids.,

FRESULTS WD CONCLUSICNS

Tiie Cotlzcnts ast,atlc calvanometer used in this erze'. &y measuring methed
wwoass found to be subject to drift and change of sensitivity, probab];,' duc to
~rax iations in torque on the suspension. To alleviate this, 2 micro-screw
< xrmp was designed ard budlt which made possible the adjustment of sensi-
€3 w3ty nithoat changing the relative positions of the scnsitizing mapgnets.
~w3ng found that ihe linearity was best near the center of the scale,

XX ~~r2nr ; :
Fa vYsenner potentiomcter was permanontly added to the system so that readings
ithe smallest division on the licnner being

< or21.d alwzrrs e nade near zoro.
e<3wxivalent to 3 cm. on the galvanomoter scale, and the fact that physical
2. e=x" O recldom coinclded with scale zors gave risc to ihe adjusted inter-
P>o X s tion method of evaluating the energy. All moasurements were made with

;> rssroury arc lamp which is subjoct to fluctuations of 2 to 3%. It is
or in the accwracy of the method.

—z- Obablc that th io i.a the linj_ti_n{: factor 4n ¢
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.the smallest-division of the polentiamcter.

A WASI-NULL MITHOD OF “BASURING QUALL ALOWNTS OF
~ RADI St . RNERGY

I. QTRODUCTLON

The cnergy measuring method to | described in 4his rezert was dmta.m@gt
in connection with tle at.\m- of e qmtitative relation between ultea~ © -
violet Gnergy ap; 2lied to the skin and e degreé of erythoma and pigmenta-
tion which followa. Since the amino ..cids phenylalanine, tyrosine, and
dibydroxrphenylalanine are involved 1y skin pigmentation, onc of the first
stens in the lnvestipotion was to fir the relution between the arount of
wltraviolet radiatior applied :nd the conversion or decasposition of these
auino acids, ‘

II, EIPERDENTAL
A. liethod.

Since work wag dane in the 30 mp to 300 rp reglon of the speatrum
with s-betantially nonochraom:tic rauut.ion, ard since there are no poterful
and constart spurces in that regplon, the energy to be reisurcd was asmall,
about &0 ww/er< (of tie samo pagnitude as the flwc from a 100 W light brdb :
falling on an area 300 <m. distantj, For. this reason precantions ware:taien =
to obviate cffccts due to ch, nges in the surrounding heat, light tnd elec-
trical conditions. _ ' L,

The ultraviolet source was an A=Hb6:mercury vapar lamp in a quarts
Jacket operating at about 110 atmosvheres rressure and riving aprroximately
10 W output in the region 250 mp to 300 mp. The bean of light, fram the A—né
was rendered monochrromatic by a Farrand l')'ouhle Eénochramator, Model 300 DUV. :

D

An Eppley 12 junction li.noar sncct.rwn type bhermopile mounted in a’
vacuun case was the radiation receiver for the moasurements. The thermopile
wog chosen in ordar to measure the sbaolute energy directly with a fregquency
independent instrument. Thc case on the Enmgv pile made it possible to
operate 2t reduced pressurcs so 28 to increase the s'~nsiti\.i.n. _This wam
found to be unnecessary. : ‘- :

A Coblentz astatic g: vnnomoter was used. In saxe prelimmury N
—eXperimenta it was found that calibration of this instrument was time con~ _
sundng and pood for only a short period of time., The sensitivity often
changed by as much as 25% i~ 24 hours so the quasi-null mecthod was set up.

A Venner thermocouple patentiometer was permansntly added to the -
system. . This polontiomoter lw.s discrete steps for potential selection, fhe..
‘smallest being 0.1 jv. It is dlao equipnad with a ramoinn kay ac t.hat. i

.-ooe 5oy, by taking direct. swds

T % ..,_-.q. b I B! il ok ot R
syeterptic arro?“i.n fhe %n atar g g .vmom i
‘ugod at a sersitivity of appfoiimﬁtaly 30 cr-/ therc Jas o throw of 3 om a
%fm two sebtings on e .. .7
Wenner tnd an adjusted interpolstion were -used to componsate for-tho alow mrq
drift which, in jractical application, camnnot be eliminatod and was found to
be lirear over rolativol: short poriods of time (8 to 10 hours). The inter-

rolition ig 11lus!r:ted latler by oan exigple,



The sensitivity of the loblentz salvanometer was contralied by the
two sensitising mapnets which were suuported Ly rods which slide in slecwea
nounted on the top shield of the system. The galvanometer gave the greatest
accuracy if, at the rest position, therc was no torque aeting rather than
if thero were compensating torques actins, s delivered frow the munufac-
turer, the sensitizing magneta on the instrumeint can be rolated and Wrans-
2atod independontly. Aa a result of this the nc teroue condition waa .
extremely difficult te attain. ‘@Ath parallel iines scribed on the botton
of the top shicld, and by nrojection of shadows the sensitizing magnets
were aligned so that th weir common line of action passed thru the astutic
susrension., By t!ds adjustnment extraneous torquces were reduced to as nearr
zero as nossible. In this positior the sensitizing magnets were clan;‘:sd,
as a unit, so they could be raised or lowered by mcans of a micye-:crew,
but could not de individually rotated with rospect to the astatising moincts,
Rotation could be effccted by turning the top shield.

The measurement was made as follows: The lamp was sebt in froat of
the entrance slit of the monochramator, with the shutter closed, and the
galvanoneter spot brought on scale by rotating the top shield. The direct
and reverse zeros were brought together by adjustinz the potentiometer.
Upan opening the shutter the spot was deflected froo the scale and was .
brought back by means of the volt.age diais of the Yenner. The next step
was to find the optimun positicn of the lamp. The lamp was moved so that
the spot was sent off scale due to the thermopile. Then more valtage was
tappod fron the ‘lenner to bring the spot back on schle, The moving of the
Yamp and changing of the ‘‘enner potential was repeated until, after a series
of these approximations, a condition was ro:ched where movement of the lamp

in any directlon would result in a (.eflu.tlon of the spot due to the potenti-
oneter. This was the optimum: position o tha lamp. =

The shutter wus now closod and the potentiometer wus turnod haelk
to zero. Next, four readi:;3s were taken: (a) merc, (b) minimum defiection
by neans of t.he voltage dicls of the Venner, (c) minimum deflection tie
otiior side of zerc, {d) zoro. A set of readinss from actual measurcment
illustrate the method. Only direct deflactions nre shown, it baing Kept
in mdnd that in actual practice a set of reverse readings also were taken,
the averaze of the two rcadings helped compensate for any error-diss {o

reaiducl torque not preclwed by the cl:mo. Z

Potentiometer Gulvan~mater
reading reading
cn.
Zero 11,6 black

Minimum deflection cine  ide of zero

. \'

Mm dencct,ion oum- atde of

“There ware thieo equa) time intorvals between the firat ar.d laot ~vo read-
ings and tho gmoro shifted 0,6 c;m. toward the black in the timo botweon these
- Peadings, Assuming ccnstant drift in equal time intervals hetween readings,

the drift beiween readings was 0.2 cn

0.2 Gy Gs2 cm, Then tho adjusted
zoros wore: Zeroy 7 1.|..f~ :

a
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) ull !‘cadlngs were nomilized uith regpect to scale zero. nm. i3 o aax.

the sero and tlw reading far 3.7 pe were poved il.S em. to«ard the red.,
1068 -108B = 1.2 Ded

, | 3882208 =30 Mack

Then 't.ne fraction of the scale distance :t.hat zero wis iy from the amaller

pv reading toward the larper was found to bde {red mmbers wore. arbitrarily
c-lled nepitive) -

1 3 - 0 0 ’ 1.0
300 - ("4—0 ) 2.2

. The distance corresporded to O.&SS of 0.1 pv ar O 05 . Thic value was

added to the smaller of tho uv re:xdin 293
- ‘ " 3.6 40,05 33.65 pv

The piv readings were convertod to onergy valuca (Joulea) by use of t.ho

 oulibrition figure of tho thermorile (0.0ush BTy ), the aron trvadiatad,

_amount of enormr 80 are not. wtincn’c to t.h.ia report,

and the tie of radiation, - ; W/er
B. Sxample of utllisation of mothod: -

Loartit-tive determinsitions ere 'm'\*ln of tho nmluct,:iw of t:arosine
fran phenylolainine sndi of dihydroxyphenylilanine. (dopaj fron tyrosine,

These.wére donc as pact of ‘a morc conplote investigation veported in datatl f"—“"

by K. Schocken (1)« The other ezmcrinents wove a0l gehcerned with the

4.9 1. of pienylalaniné in 4 ml. of ouffer solutinn of pl'i 7 was
irradiated with a band width of 10 ap cent.cred at 270 . U-:i.m, arpovts

emanm Albadoo..d

& P Aos®d man Sl
procedure,-with 1,5 ml, of this scluticn, Wi following osulls -werc Sblainsd

with 1.5 ;. phenylalanine:

T Ir—;-aeii(l Ei“i'i Ty S omvE “f“’ﬁ,}’_ UTWB& e -_,-::_--_;_____:"' i - "__ B : e
Yo (hra.) 8 (10\11\13) ) tyrosine (mg) - -
g
4
2 -

PR

g B m %’Mﬁa‘-’“ . _,1 e . ; , LT - ; e
t,hia Me, 1;'6»795. of tyrosine wod. i%radﬁatudﬂts micat-Buliery FIOWE =
of pli<7. As before, the band width.was 10 oyl centered at 2?0 n;ze 'I‘He %aﬁ!:ﬁ £eca
gives the results: : ) :

(5]
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Irradiation  sapplied Yeld of
. i\e:ﬁ supplis et

8 53,0 : 0.006
8. TS T 0,206
’ Q u;? OQW i
8 2.2 0,004
6 24 . 0,004
8 1440 04004

In this case tlere appowars to be an equilibrium or saturation of dopa
bevord which the amounts of erergy applied would not alter the mixture,
Since the melanin content increased with increase in energy it seens safe
tco oonclude thal e production of dopa does go on bul after a certain
level there is just as much dopa godns to melarin as is ‘being formed.

IIl, CONGLUSIONS

The mothod 1o a definite laproverent over a direct measuring method
since it obviates arny change in sensitivity of the Goblents galvancseier
ard it makes uze of the galvanometer at, or near, its positlon of meghanw
ical rest, vhere the deflection can be cxpected te be linear,

Iv. 'n\
None

1 Sehaﬁknn, K, ﬁ\o effect of ultra viclet radistion on e«rtain
ardnd aclida. Project Gmdi=12-08, sub=project XDFRL 08-(A}.
5 Dec. 1950, ’ . )




	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008

