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Title: 

irWESTIGATIONS  OF  SUBSTANCES  GF  i25iT!-Ta  AND   REPETITION   OF 

ALPATOy-DAVIDOV'S EXPEFcIMENTS. 

Author: P. S. Kamenov 

An unseparabie part o-F this Report is the "Interim Report" in 

which the fallowing Plan of works was eKpcssd: 

SHORT PLAN OF wORKS 

Natural Te: 

1. Preparation of t}\& s'absta:ac& B&Te: a) with heating of the mixed 

1:1 B& a-ad Te (like the Russian experiment C2,33); b) with 

mechaixic-chemical   synthesis   in a  mill;    (both from natural Te) . 

2. Preparation o/   sources  and absorbers   for   Hoessba'uer  effect. 

3. Preparation of Moessbauer vibrator for meas-'uring at zero 

veloci tv Cresonant absorption^ and high veloci ty Cnot resonant 

absorption^. 

4. Preparation  of  a cryostat   for   liquid  Nitx-ogen. 

5. A Cryostat for temperature of liquid Helium. 

6. A  planar   detector   with  efficiency   £   % Q.8. 

7. Spec trorwstrie   eq-uipment. 

Irradiation of the sources with thermal neutrons. 

9. Measurements with natural sources: a) with vibration and 

without vibration; b) with self-absorption at different 

temperatures. 

10. Determination of fin and calculations of fs. 

Enriched (=s 95 %) 124-Te: 

If the results of measurements a^rs   positive^ the  above  equipment 

and works will be necessary. 

For INTERIM REPORT we have completed the foi1owing^items: l.b), 2 

- 4, 6, 7. {These   items  here  are   in   italic^ 

FURTHER EXECUTION OF THIS PLAN. 

The works were accomplished in France, Center d'Etude Bruyeras  Le 

CJ 

c 

^^mm m 



Chatel, Physique et Technique Nuclaier. 

ITEMS - EXECUTION5 

1.3). This is not accomplished, forbidden by the Safety Department 

because of toxic Be. 

Al1 other i t ems &rs accompli shed with BeTe prepared as stated in 

item 1. b) {jn^ch.a.Ttic-ch'Sfm.ical synthesis} . So, a new method -for the 

synthesis of BsTs is checked, different from Russian 

<Alpatov-Davydov's) method. 

2. 10 Mossbauer absorbers with different thickness  were  prepared 
2 2 from 50 mg/cm to 1 g/cm ; 3 Mossbauer sour 

different periods of time: 3, 7 and 20 day? 

2 2 from 50 mg/cm to 1 g/cm ; 3 Mossbauer sources were irradiated for 

3. Mossbauer vibrator; Supplied with transformer, 50 Hz, voltage 

from O to 7 V, vibration amplitude from 0 to 2 mm. 

4. The Nitrogen cryostat was not used because of item 5. 

5. The temperature of the source in the Helium cryostat can be 

changed from 3'" K to room temperature. The great disadvantage of 

this cryotat was its principle of work — for constant temperature 

thei^e existed continuous vibrations which ars an obstacle for 

Mossbauer experiments. For these experiments the cryostat was 

switched cyclically (for maximum 10 minutes, the temperature 

changes in this time interval were between 2  - 5 ). 

6. The energy resolution of our planar detector (for Mossbauer 

energy, 35 keV) was fine, < 400 eV and for 110 keV < 500 

eV.(efficiency for photo effect peak 110 ksV, s- >  O.S). 

7. The Spec tr-on-he trie equipmeTxt was very good for this counting 

rates, but some improvements for greater counting --rates will be 

necessary (which B.rs  inevitable further) . 

8. The 3 sources -were irradiated for 3, 7 and 20 days. The most 

suitable activity (counting rate — distance) was  obtained  for  7 



dayi irradiation. 

9. Measursnssnts with natural sourcss; a) with vibration and 

without vibration; b) with sslf-absorption at di-f-ferent 

temperaturas. 

a) The ilossbauer source was put in the cryostat which has 4 

Beryllium windows for radiation. Two of the windows were in 

direction of the needle (source) axis and t-wo in the perpendicular 

direction. (The source length (1)^ 10 mm and diameter (d)irfl5.8 mm) 

The Mossbauer absorber was situated in the middle of the distance 

between source and detector. The maximuni admissible mean velocity 

of the absorber with respect of  the  source  was  about  10  cm/s 

"•"j    t-__   -=•  — r -s-risia:   ii;:_:   ri_:-__:::i_:i::  i_i:^    l_;i_i; 

register small counts in the ilossbauer line (35 

ksV). When the velocity cf the absorber is different from zero, 

the counts in the Mossbauer line (35 ksV) must be greater in 

comparison with zero velocity. 

Several such sKperimsnts were performed (in the two directions of 

the needle) but noticeable change in the counting rates was not 

observed. This would be possible if the source (EeTe) has the 

temperature of Debye 6     <  200   K  and  f <  0.3.  The  following 

ex per 1 mei i i_s conTir m i_nis conCiU^ion. 

the source temperature. At low temperature (4 K) the Mossbauer 

factor f  must be greater than at temperature 300°K. 

On the Figure an example of these experiments is shown. Along the 

abscissa is the temperature of the source and along the ordinate 

are the relative intensities of the Mosbauer line (without 

absorber). It is seen that when temperature increases, the 

intensity of the line increases also (self absorption decreases). 

From these results one szan estimate the Debye temperature i&) of 

the substance, BeTe. The experiment shows 6 < 18S°K. The Russian 

group (and other authors) estimate (for their BeTe), 6 c^ 380 — 

420°K. This temperature (©) depends on the physical structure of 

the substance and we can not identify another reason  for  such  a 



ilue of e  sxcapt ths msthcd of the synthesis. 

10. Determination of fm and calculations of fs. 

■ r estimations are: f ~ 0.4 (ai 4*^K) and f ~  10 *  << 

4°K) 

T 

Conclusions. These first experiments show that the substance 

<BsTe), obtained after this mechanic-chemical method, is not 

sufficiently good for stimulated emission experiments. Perhaps it 

will be necessary to heat the substance at T ~ 1200° K and repeat 

these investigations. 

Because of the lack of financin g these experiments were suspended. 

My experience in this field allows me to make here A PROPOSITION 

FOR A STIHULATED EMISSION EXPERIMENT, short description of 

organization of the works and othi=r nsc^=^=^r*-' i=v'r--i -.^~.^~^ .-^^^ 

I HAVE NO DOUBT THAT ONLY THIS ORGANIZATION CAN ALLOWS CREATION OF 
A UIORKINE SAMMA LASER. 

Supplement: A proposition for research project 

Author: 

i^.csmenov) 

Hailing address: 

Prof. P. Kamenov, Faculty of Physics, Sofia Univer 
J.   Bourchier blvd.5  Cn-C'--iiia n   -i - •-'-^w.j. --fO 1 i a—1164, Bulgaria 
tel .  (00—35"—'7^ AO—cr/_-T-7^        , , .    _ 

^'   --w^   Jc-7/2,   fax: (003592>9A   -?=:   -^-TA 
e-mail   pakami5phy=   nn'-^-x-       ^ •    ^   ^^   ^,^ 
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