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OFFICIAL APPLICATION FORM

SECTION 1
Mame of Applicant: (Mr/birsibliss) HARIDAS HANS HARIDAS is 8 psewlonym,
: under whick I wish to eppear
Fast Mames HAES et 811 stages of the competition,
s Madwer 1Ok publicity, publicetionsz, ete.

s hiy metuel name is

1706 HAEDO JUAN JOAQUIN SCHULZ POQUET
Buenoa Aires

Argentins

Tel No. (Day)  £59-%306 (Night) the ssme

Short Title of Projact
THE VELOCITY OF LIGHT, -REALLY A UHIVERSAL CONSTANT®

Statement

| dectare to the best of my knowledge and belief that all the statements and particulars made with
regard to this application are true, and | agree that this application and daclarastion form the basis of
an agresment with Montres Rolex 54 under the Organization, Rules and Conditions set out for “Tha
Rokax Awards for Enterprise 198717, copy of which | have received together with this Official Application Form.
| hereby certify 1o be the sole and true author of the project submitted herewlth and that to the best
of my knowledge, there are not third parties’ rights infringed.

Signature of Applicant EL H:'?} &LWL%H / LJ{/L/{/LA—\/ L\"\

Date Puencs Aires =
April 17, 1%80 PSeudanym S
(HE. — Only one Official Application Form may be submitted by any one person of any ong group.).

Entries musl be lypewrtiezn in English ondy o0 one fHids of the pages of the Official Applicathon Forme Every efforl shoild
ba made 13 predant lbe projest 40 that  may be pidged on the basis of whal &= wrillen on thess sheats I axira materials
Zham aasental o A Tull endarstanding aof & prapased project, they ey Be aend with this Foem, end will be kept with this
Form by The Seorctariat, where they may be consulbed by members of The 193 Sehection Commithee wishing do oo sou
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OFFICIAL APPLICATION FORM (continued)

SECTION 2

FPERSOMAL DETAILS

A, Name Hans Haridas (setual: Jusn Joaguin Schulz Poguet)
B. Dateof Bith 1oni7 [, 1939 See paq.t
C. Nationality Spaniard

D. Present occupation. Job description and position if applicable,

Hoenmufacturer of Incenses Sticks

E. Educalion and qualifications, with institutions and dates, where applicable.

Bachellor {(High 3chool), Colegic Nacionsl larisno Acosts
Buenos Alres, 1956

Industrisl Engineer, Universidsd Necional de Bs. A4s.
Buenos Alires, 1969

—_

Executive of seversl areas in the Supply Depariment of
General Motors Argentina S.4., 1969 - 1975

Chief of Purchasing of Hiram Walker S.4., 1975-1979(april)
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OFFICIAL APPLICATION FORM (continued)

SECTION 3

PROUJECT DESCRIFTION

A. Give a brlef description of your project

A smeries of optical experimentes intended for
checking directly the validity or otherwise, of
the basie postulste of Einstein's Specisl
Theory of Relstivity.

B. Under what field of Enterprise do you clazsify this project?

— Applied Sciences and nvention [+
— Exploration and Discovery L]
— The Environment a

C. Write a detailled description of your proposed or actual project, including a description of any
special techniques you might wish to employ. Thiz description shouwld be full encugh for The 1281
Selaction Commitiee to be able to judge entrize vp to the shortlist stage. You may be reguired to
furnigh further detailz if your entry reaches the short list,

Faollowing description, please do not fail to list all enclosures added to your project.

1. Intreoduction

In my coinion, no difinitive snd unchallenged conclusion hes
been experimentally reasched so fsr regsrding the vslidity of the
postulste of the 3peclsl Theory of Relstivity, clsiming the cons-
tsney of the wveloclity of 1ight, whetever the relstive movement be-
tween source and observer. Rather, the wniversal sccentence of the
Felativity Theory is the outcome of the numerous verificetions of
its predictiona. These resaltsz, I understand, csrnot be doubted of.
However, if doubts do subsist coneerning that postulste, this is
bacause it is herdly amenable to mman resson, snd becsuae the ex-
perimentes made for its varificaetion are bhaszed on certein hypothesgs
on the nature of light snd i¥s propegation, hynothests thht heve not
bacn completely proved either. As a consequence, the interpretastion
of the phenomena, sought for or found, had & different outcome, asc-
cording to the hypothesls of the suthor of the experimenty or the
one zdopted by his eriftic.

O the other hand, dlrect messurement of ¢, the velocity of
light emitted by a source in relstive movement with respect to an
obssrver, is encumbersd by the difficulty of evidencing any non-cons-
taney of ¢, which may wasily be mesked by errors of the messuring
procedure; in other words, the sceursey of the method may be insuffi =
cient for assseasing the vwlocity of the source snd its influsnce on
the veleocity of light that is to be measured.
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OFFICIAL APPLICATION FORM (continued)

In contrast, the method here propeosed differs substantlelly fro m
these mentioned sbove: it compares direetly, snd In the asme instant,
the velocities of light beams emitted by two sources moving with Aif-
farent velocities with respect to the observer, and tries to evidence
their suppnosedly different velocities, without eiming st messurlng
these velocities, and without ppeourse to any vhenomencn of interfe-
rence,. In syntheais,it is & cualitstive method designed to vield an
undoubted "ves" or "no" regsrding the guestion whether the movement
of g source slters the velocity of light, snd independent from any
h¥ypothesis sbout the nature of light end its propegetion.

2. The Projeect :
The projeet in which I &m engaged alms at csrrying out s serles
of exveriments comprising two parts; the first group of these is shown
sthematlically in PFigure 1 (=see gmmex), and consists of experiments
making use of elements shared by sll of them, viz.:
8: Source of 2 beems of light with velocities e+v snd c-¥ respec-
tively (in case ¢ sums up with v, proposition which we went
to check).
FE= TInit of beam reszclution.
D: Detector of resolutiom.
§ ¢+ Beam devietion, which might be used (if =so deskred) for deter - |
mining the veloelty of 1light, ]
A% : Sepsration of the beam in two single besms; if detected, it
would mesan N0 to the postulete of the inverisnce of light ve-
locitg.(If correactly measured, it will ensble us to determine v)

2, Components

Iet ua firat describe the componenta snd fundsmentels of this
group, and postpone considerstion of & further experiment (point 1)
which, although responding to the =zame =scheme, mskes uae of =pecifie
devices of resolution and detection.
7.1, Source 8: This gronp. is set out for 4 different sources, of dif-
farenta origin and characteristics:
5.1.1} The most simple: a spectroscopic double-star, to be observed
at an Instant when it presents dtself under the =spect shown in Figure
2. In this case Vv can resch velues of the order of 80 lm/sec.

%Z.1.2) Light from the 3un snd the Noon, conveniently combined Ly means
of a semi-mirror (beam splitter) F, to be observed sbout sunrise or
sunset near full moon, a3 indiested in Flgure 3. Here v is the tzngen-
tial veloelty of the Earth's rotation sbout its sxis. For sn observer

not too fer sway from the tropics, v 0.l km/sec.
%.1.%3) A laser besm, split and combined by means of semi-mirrors; the
beams run on opposite paths by 2 system of reotsting and fixed mirrors
in sueh 8 way that the peripherical weloeity of & support, carrier of
the rotating mirrors, is sdded to their own velocity in one csese, snd
substracted in the other ca=ze. The device resembles the one used by
Ma jorana  in his experiment for determing the possible wvariation of e
trough the possible varistion of wavelenght of light emlitted by 2 mo-
ving source; to thls end he used, in addition, s Michelson interfero-
meter. From that srrengement I take only the rotor, the principle eof
which I nass to explain; sdditional uwnits introduced in my device esre
described below. ;
lLet v, ba the instantencus veloelty of & mirror M (Figure k) in
the direction of its normel: the 1light, emitted from 5 with veloclity
¢, wWilll then, after a first reflection on K, arrive &t the fixed
mirror F with the wvelocity ¢ - 2vp cosI, I being the spgle of inci-
dent with respect to the normal. It is eassily seen that efter k re-
flection on the moving mirrors, the light will emerge with velocity

PAGE 10
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OFFICIAL APPLICATION FORM (continued)

o - 2k-v_. cosl with reference to s fized point and considered in the
direction of the emerging beam. Now since the plene of M mskes al. an-
gle ol with respect to the redius of the rotor, v, =tr.cosd=Tn-d.cos=,
where n is the number of revolutions per second, snd 4 the diemeler
of the circela described by the centers of the moving, mirrors, The ve-
1oeity of emorgence will be, after the E°0 reflection, c-2ilndeosIcoad
if the sense of robatien 13 ss indiested in the figure, snd c¥ ...
in the oppo=zite c&se.

et us sut-s-sas now put & set of 2imiler mirrors X, but with
the opnosite inclinstion, on the under surfece of the rotsting plete,
and heve nert of the beam, previously spllt by & semiimirror G, inelide
on them; we will thus have an arrangement similer to the one shown in
Pigure 5. In 1t, A =nd B refer to the uprer and under surfsce, respec-
tively, separsted, of course, by the thickness of the disk. We shel)
have, then, two emerging rsys with veloelitys

vy = &~ 2killn-d.cosel cosl= e-v (1)
vE = e+ 2k n.d.coad coal= otV

In {1), v will depend on the parametres k, n, d4,% , I. lasjorana
used in his experiment the following values: ksly; n=~60/sec; =38 cm;
o=229° and I=27%. If we asdopt k=5 =nd n= 500/sec, with the remaining
perameters unchanged, we shall have

v 2-5T-500/sec+0.38m+-0.87-0.89% 1,600 m/sec= .6 lm/sec

3.2 Unit of Beam Resolution R: To illustrate it schematicelly, let us
rafer to the rotating mirrors used by Fouceult in his famous determi-
nation of the velocity of light, as shown in Pigure 6. In it, suppose
M to rotate at an smgular ve ﬂﬂit?iﬂ::EEn; sfter the time t= Hy/¢
which it talkes for the light emitted from 5 to cover the streteh M-F-N,
the mirror will have rotated by an snple «{=wt, so that the beam
emerging from ¥ will pass trough D' rether than D, these two pédints
being separated by the distance &= 24 R;. Obvicusly '
FodEEEmeEE o
e

Mow in our caese we have, instead of = beam with velocity e, twe
besms with e+ v and ¢-v, respectively. So ot DT there will be two 1-
meges DI and D4, separated by the distance

1 bitn-Ry-R2 L Ln-RiRp

2
AS=8-8=———% e v = LIn-By-Ey EZ[_;W}

which, neglecting v2/e2, becomes

8Mn-E3-R
AS = Egl 2. v (3)

To get an idea of the msgnitudes involved, end of the practical
possibilities of these formulas, let us assign values to the pesrame-
ters of equation (3). Hemember that Hichelson, in his lest determina-
tions of the veloelty of light, in 1927, used for a wmlrror sn octogo-
nel body rotating at.528 revolutions per second, and had the light
covar a distsnee of more than 70 km between the Tirst snd lsst reflee-
tion. It does not apoear, therafore, to be unreasonsble to sdopted
n = 500/zee snd Ry=Ro=10 km, so that

* E- -lﬂﬂ - ] - .
AS= Emﬁﬂ%‘%‘%gﬁmngseﬁwﬁ 11,0-107 T v 1m =1l -v(km/zec) mm

SECe

With these values and the velocities specified for our three
double sources, we would have the follewing first order spproximetlions:

(follows st p=age 117)
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1}  Double Stars (v~ 50 lm/sec) A&~ 1,120 mm (1.12m)
2) sun - Hoon (var 0. Im/sec) AS 6?.!5 mm
3) Hajorana disk(vas li.6 lm/sec) Af v Lol mm

In practice, we may use for s resolution unit the same rotor
which cen provide us with the double laser source (3.1.3),

5«3. Datector D: A convenient telescope of high resolution c=n be
made avallable.

. Another Cenvenient Experiment

Still a different apnroach would be to use sn "opticsel VWheats-
tone bridge" (FPigure 7}, comprising the following elements;:

L: Dye laser producing ultra short pulses of order 1@'1Esec.

F: Pilxed mirrors sulitebly orientated.

G: Semi-mirror (beam splitter).

G: Fluorescence ocell.

D: Photographic detector

The basle principle is as follows: 4 micromlse produced by L
is split at G and jolned anew st ¢ in such s fashion thet the two
parts, on crossing with each other st ¢, will excite the cell and can
be detecbed by the photographic cemerz D. By stabting that the two parts
will be detected on"meeting", we wesnt to refer to & threshold gete not
reaponsive to one single pulse, Obviously, in view of the extreps
shortness of the light pulse, sueh s deviee will allow u= to geuge
with great sccuracy the poszltion of € so 83 to sccure the eguality aof
vulse paths in both branches. In fEit’ if the ﬁgretiun of the pulae 1=
t, its lenght will be 1=c¢-t=3-10""mm/sec 1f~l<see =0.3 mm, snd it
will be seen that this "band width" is sufficient for detecting = pos-
sible shift of the meeting point, which would happen if the pulses in
each branch propagated with different veloeities. Such s difference cen
be obtsined by placing the dye laser L at the inrut of our rotor des-
eribed in 3.1.3%. (2 in Pigure §).

From Figure 5 we cen see thst by giving a auitsble inclinstiom to
the mirrors Fy and Fg, we will get the arrangement shown in Pigure T,
in which each of its branches corresponds to one of the sections of
Figure §.

We thus have 2 "light bridge” with different light velocities, vy
and vg, in each of its branches (it being understend thst this iz exact-
ly what we want to test). If this happens, the meeting point will under-
g0 a shift from its original place (obtained by celibration with the
system of Fig. 5 at reat), by sn amount A §, which ean be csleuleted
az follora:

Let G-Pp-0= Rg and G-P4-C=Rp be the light paths for pulses B and
A,respectivesly, at the instent of meeting, snd v end vy their velo-
cities, we can state for that instent the equations:

Rp+ A= R (complete path deseribed by s pul=ze after emerging

at G, wntll returning there)
Ry Ty = REva.z t (time interval between splitting st G and
meeting at C) --

Solving these equations, we have Fiig A

Ta+¥E

(follows at page 11")
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_ o= R/2 be the meeting point for the system at rest; then.
AE= Ry - a=R/2 - Ry
flhﬁg:ﬂ_u"‘__Hﬁ.R{l_.—-}
?A.p\l'ﬁ a2 ‘:I'ﬂ.J,-\TB

But, sccording to (1):

W f:E'-: - T

A » AS-R(L _ _o=¥% v ield |
Vp= &+ V . aLE {7! E-‘-"-H:-H} hich finally yields .

A= S (L)

If R,= 1 lon, and considering that v=1.6 km/sec, as result from

Zeled, we [ind I 5
_Rv_ 2)¥mb.b lm/sec _ 10 i
bb= 3 & | 2+5-107 km/sae T Logn il T T

Note that this Ad represents the shift with respect to the geo-
metricsl center C. If our disk is roteted first In a sense and then
in the opposite one, wé will obtain s shift twice os lerge, namely |
5 AS=3%0 mm. Comparing this shift with the "ralse width" (0.3mm}, we
epe thet is 100 times Zreater, thus cnabling us to oblaln a perfect
detection, even if we push the magnitudes of R and ¥ down to values {
more practicable than those adopted above,. |

B« Conclusion ;

¥rom the different values which Ab wonld sdopt sccording to 3.2
for the group of the first three experiments, end according to li. for
the last, it ia evident that there is 2 broad margin for redueing the
valnes shown for the parsmeters involved in its diverse formules. 4

For 8 finsl decision on the values to be =dopted, we will have
to take into sccount the precticsl limitaticoms imposed by the eaquip-
ment end devices available, both fundsmentel snd scéasory, provided
thst the sppropriate stendsrds of precision csn be sgcured in order
to exelude sny doubts on the results.

In view of the diversity of light sources snd of the types of
relative movement between the sources snd the observer, es suggested
in the different sections sbove, I consider it convenlent, snd even
necessary, thet experiments be carrled out incorporeting each of
those alternatives, as well as any further arrengement thet may

GOME 1De
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OFFICIAL APPLICATION FORM (continued)

SECTION 4

PROJECT DETAILS

A. Expected duration of project (start date and date of expacted completion). These dates can be
approximate, and will not be treated 25 final or binding.

Start daste: approximately one year after recelving the sward, in or-
der to get Lhe necessary equipment, eapeclally the rotor deseribed
in 3.1.3%. The duration of the mounting snd remlization of the Mg -
surements esn be estimated in & months.

B, Armount and nature of any additional contributions toward this project. For instance, if you are receiving,
or applying for aid from a university or other organizations or individuals, please give details,
The Cptiecal Rescarch Center (CIOP) iz expected to supply the dye
laser (acheduled for reeptien in 1982}, =nd give technicsel sssistsnce
in gcarrying out the experiments, in case the eward is granted and the
rotor can be secured.

C. Previous grants recelved for this project, grants now available, or applications to other organizations
which are now pending, staling whether they are additional 1o your request for a Rolex Award for
Enterprise 1981 (ie., if one of them iz granted, will it make this Award unnecessaryT). F you have
previous grants for any project, please list these granls akso.
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OFFICIAL APPLICATION FORM (continued)

SECTION 5
ADDITICMAL INFORMATION

This page and the two following may be used for adding other relevant information to that called for
on the previous pages.

I wish to express my thsnks to Dr. Marlo Garavaglle for his
patience shown on occasicn of my visits in search of critleiam
and =dvice for vy project. It wes thanks to hiz suggestion
thet I incorporeted the experiment with the Dye Leser, of
whose exiastence I had not been sware.

T likewlse wish to thank Dr. 0tto Schneider, who not only
translated the present paper from Spanish, but eslse reviewed
gomg of ita concepts s0 as to render it more easily readsble.

Finslly, I wish to make it eclear that the individusls cited :
under 3.D. of the Application Form shall not be held identified
in sny way wilth the views here expressed nor with the results
axpected.
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