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__ selective _" _ .provides a very._ _en.si!_-_,,=_ . a_= we._- as a ar_ang_men_ o The radionuclides

Na22 Co60 y88 _. 106 _2L i_._ r 144. _.u ,,_ _ Cs _" and are ,_niquely measured from .sheir

characteristic cointi,ien%e gammas-ray spectra while the remaining radionuclides

are measured from their single photon gamma-ray spectra° The sel_.e:tlve_easure-

ment cf none-gamma emitters is imprcnred by use of a difference spe..ct_a_obtained

from two meas_ement_ taken 3 to 6 weeks apart°

¢_:
Air sampi.Lug,-' is presenSly performed with a continuously o__..ratingvacuum

ptump which pulls air a_ i'30 cfm +hrou_h a 5 micron pore size membrane filter.

_h._se membrane f_-r_ have been shown to be essential.lM absolute for fallout

radionuclides _ The fiiter_ are composited on a montb_ly or semlmcn.thlv basis.

_ressed into a s:andard geome±,ry of 1/2 inch thick by 1 inch diameter and counted

_m. air sampling !ccation wason the mul_id!_._nsional gamma-ray spectrometer. __-

an a point 15 ft ° abcur6 the _o_nJ_ 6 miles nort.h of Bic__land_ Washington. The

arnuai precipitarlor Jr_ shls area is only about 8 inches and it dees not acco'_ni,

for the major depos_tlon of fallout° [he observed air concentraiions of %he

zwelve radionuclides being s-_udied are recorded in F.i__re io A more detailed

presentation of our -'--w_._K including results from radioche_cai meas-_reme:nts of

'o",, _ne clid listedoTa.herfallout radionu-%iiies _ill be p&blished later '-_-,. radionu es

in Figure 1 result from fission and neutron activasion daring atomic tests.; and

also from cosmic ray "r_..... ° with +he atmosphere° _h.e radionuc_!ide _ Zr95Nb95I .... a .... XCC.5

-_ Ebl2_ £:_- and are _ssion produc_s anl preeumah!y __= _- their

main souse=......i_ +h'- a-m-_=___.=......o ,Mnr_-h_ ,loeOo,k_8_ Sbi2L and. r_i3.___are _orm_d as

neutron ac_ivat-_or. Froduc_t_ d_:r:r_ te£ting while Be7 and Na 22 sr=. pro.luted con-

tinuously in the atmol_Khere %y %O_=_" ray interaction_'o The fa!!o_._+ rate_ of

many of _he....f_-_ _' vr_S_........._'-_ are measured from sampling loca__io-___the world

over (k) and perhap_ their main _- _ e" ...,a.Lu_ in this report is to _e_:'_ as_ a base line

in com:Fari_g ",he _:-=L-_rat:or,= ,_ Less ab_ndan-t radionu_ili-._..-;i.n ,_,h_atmosphere°
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_ _ to be produ_e_ in nuclear detonations mainly by am
.h_ Cs134 a_pear T 7

reaction on Cs133 but is also produced directly by fission (9). The ratio of

Cs 134 to Cs137 during the past two aral a half years did not show a pronounced drop

until this spring) however, or_r biological studies (8) have shown that the ratio of

these radionuclides in Alaskan caribou flesh dropped by a factor of 4 during the

period from just prior to the last test series (October 1961) through July 1963.

T.his suggests that a major infect ion of Cs134 into the atmosphere occurred prior

to this last test series.

The radionuclides Mn54, Co60, and Sb124 are formed by neutron activation of

._- . Co60the cladding ma .... lal or other inert material in or near nuclear bombs " and

Mn5k et al (lO,II)• were reported to be present in the atmosphere in 1958 by Msrquez,

who found them in rain water collee+Led between June 1957 and M_rch 1958. Their

presence _"as attributed to thermonuclear testing, lt has been recently reported (4)

that a n_nber of activation prod acts including Mn 54, Fe 55 and Sb124 were pr_oduced

in relatively "high abundance in the high yield detonations carried out by the USSR

at Novaya Zemlya in the Fall of 1961. These tests may be a major source of the

Mn54, Co60 _8, _124 and some of the other activation products which are included

in this pre_ent _<dy.

7

The _' is _rcduced by cosmic ray s;_llation reactions in the atmosphere and

its presence .wss firs< reporte._ in _h=., atmosphere by Arnold and Ai-Salik in 195_ _I0_

who chemicali_v separa_,ed it from rain water samples. _Weasurements of its concen-

tration in _h =. a_-_o,sphere at various altitudes and latitudes have been repo__t,ed (8'

!2_i_). in _'_.....pr_en% c_onoiogical study it_ concentration has just been

obser_r=d.._'_"_=-5_'-I_c_-. . it, i_ mn-.,er_sting to note that it has not shown the large

Sl_-ing concen-;ration increase typical of the fallout radionuclides. A longer

period of observation will be required to determine its fallout pattern relative

to atomic weapons __od.._d radionu--!id_s.
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O !t is extremely interesting and significant that the activation products y88

(105 d) and Sb124 (60 d) are at concentrations this year which are comparable

with those one year ago while the fission product Zr95-Nb95(65 d) is about a

factor of 20 lower. Also, the fission product Cs137 (30 Y) is at a concentration

comparable with last year's and the Ru 106 (1 yr) and Ce144 (285 d) are at about half

their last year's concentrations. Since there have been no above ground atomic

detonations during 1963 and 1964 all of these radionuclides entered the atmos-

phere prior to 1963 and their reservoir in the atmosphere has decreased with their

respective half-lives since that time. This points to an obvious difference in

the source of y88 and Sb124 relative to most of the Zr95Nb 95, and the other fission

products and also allows one to estimate the rate of fallout of the radioactive

material which was generated at the time the y88 and Sb124 were formed. A continu-

ation of these measurements is expected to establish any other differences in the

fallout rates and origin of the activation products.

R° W. Perkins_ _o_ Mo Nielsen and C. W° Thomas
Hanford Laboratories

General Elec_ric Company

_ Washington
Richland



=6-
_-sA-3581

REFERENCES

lo R. W. Perkins_ _ltldimensional Gammm-Ray Spectrometry, included in
Radiological Chemistry Annual Report for 1963, in press. HW-

2. R. Wo Perkins, Health Physics 9, iii3-1122 (1963).

3. Paper to be presented at the Fallout S_unposium,November 1964.

4. E. P. Harvey, Jr., and W o Ro Collins, Jr. HASL-144 April 1964.

5- A. Malvicini, M° De Boz_oli, P. Gaglione, E. Van der Stricht, Science,
March 29, 1963o

6. L. Msrquez, No L. Costa and I. Go Almeida, Nuovo Cimmnto (lO), 6, 1292-5 (1957),
NSA-12 :6022 °

7- R° W° Perkins and J. M. Nielsen, To be submitted to Science.

8. N. Bhandari and Rama, J° Geophys. Research 68, 1959 - 66 (1963).

9° H.E. Palmer and R. W. Perkins, Science3 142, 66-67, Oct. 4, 1963.

10. L. Marquez, N. L° de Costa, I° Go de Almeida 3 Notas de Fisica, Vol IV, No. 6,
May 223 1958

iio Lo Marquez_ N. L° de Costa3 I. G. de Almeida, Notas de Fisica, Vol IV, No. 73
June 4_ 1958.

12o Rama and Mo Honda, Z. Geophys. Res. 66, 3227-32313 1961.

13. High Altitude Sampling Project_ DASA 539B and DASA 13003 Defense Atomic
Support Agency, Washington 25, D° Co, 1961.

14. Radiological Health Data_ for 1963 and 1964o



_T_

" "' _ __'.T.2-:_7-_7_:I.
RADIOrFo'CLXDECO[;CELrflqATIOUSIN TIlEA3_R

.(TRICkeD, WASHINGTON DUT<II'D1962-1963
1o6--E cr

Be7 Na22 _n54 Co60 y88 Zr95_ifo95 Rui06 Sb124 Sb125 Cs134 Cs!37 Ce144

1-62" 11.9 i 870 26.2 287 000 27 600 2 590 7.8 2 730 53 5001
2-62* 41.6 i 690 83.3 349 000 49 000 4 220 28.2 4 260 90 3001

3-62* 0.863 722 28.1 85 700 15 400 , 1 490 2.87 I 470 12 400
4-62 13.5 ,3 520 26.2 59 600 57 200 1 900 20.3 4 430 86 i00
5-62 8.85 1 350 15.0 114 003 25 000 2 470 10.4 3 900 43 60C
6-62 15.8 2 310 18.9 113 00O 34 !00 5 200 13.3 4 5_0 58 80C
7-62 ii.5 2 180 17.3 83 200 25 900 3 620 12.2 3 7i0 43 00C
6-62 7.54 1 500 13.5 44 000 13 300 1 890 6.50 ! 810 20 50C
9-62 12.7 2 800 19.9 97 900 20 700 2 890 19.4 2 750 36 50C

10-62 4.89 1 260 10.6 70 400 ii 300 i 170 10.7 i 290 19 90C
1!-62 5.86 1 640 13.0 25.7 95 800 i0 500 1 280 12.1 1 450 20 O0C
12-62 3.97 1 210 11.3 89 700 8 090 996 3.28 i 030 19 20C
1-63A** 4.33 1 670 58.0 20.5 156 000 9 540 68 i 330 11.2 1 490 22 50C
1-63B 10.8 5 070 61.9 40.2 436 000 32 200 399 4 340 24.6 4 4i0 69 80C
2-63A 10.4 3 200 324 20.9 188 000 19 400 202 5 810 10.4 2 610 38 40C
2-63B 4.96 2 320 15.0 17.0 105 000 14 200 74 1 700 5.32 ! 730 27 30C
3-63A 12.1 4 060 28.8 34.4 158 000 26 900 201 2 900 9.44 3 090 45 20C
3-63B 9.36 4 620 24..8 22.6 142 000 26 200 135 2 920 8.53 2 960 45 70C
4-63A 13.9 5 890 32.i 24.4 i45 000 33 900 159 3 240 10,2 5 130 55 40f
4-63B 22.7 8 550 44.1 35.4 202 030 45 700 159 5 350 13.7 5 080 75 70C
5-63A 27.8 l0 900 56.5 48.1 184 000 58 400 145 6 380 19.5 6 550 90 00¢

B5-o3 55.0 25 700 107 99.1 307 000 i04 000 422 12 300 49-3 13 400 162 00f
6-63A 21.3 9 190 42.1 27.9 i01 000 40 900 125 5 i00 16.7 5 0i0 59 40f

t'_ _6-o_B 27.8 13 500 58.6 53.4 134 000 52 400 167 8 420 23.7 7 390 78 O0C
7-63A 34.0 12 i00 54.7 51.8 105 000 49 600 137 6 450 21.6 5 990 60 50f
7-63B 39-5 13 500 59-9 67.0 106 000 60 500 185 6 890 23.6 6 910 86 00C
8-63A 39.5 ii 900 52.3 77.2 92 400 56 300 169 7 160 33-3 6 980 85 O0C
8-63B 24.7 8 050 35-6 57.8 56 900 39 i00 ll0 4 820 15.4 5 030 56 20(
9-63A 16.4 5 340 25.0 44.4 36 i00 27 500 99 3 940 17.6 3 820 40 60(
9-63B 15.2 4 890 77.2 45.7 33 i00 25 200 84 4 540 Ii.8 3 890 27 700
I0-63A 17.9 3 700 38.1 44.1 21 200 23 400 97 2 620 13.1 3 010 33 6001
I0-63B 5.80 1 850 10.1 18.2 9 690 ii 000 30 i 480 6.57 i 620 16 5001
ii-63A 6.43 I 730 7.94 16.9 7 830 9 480 33 1 '440 24.5 2 060 12 8001
I!-63B 6.17 2 190 ii.4 23.4 9 240 lP_400 52 1 620 10.2 2 i70 16 300
12-6_:_ 5._o 963 6.24 3.2.6 2 620 7 360 34 757 6.64 i 030 9 150
12-63B 5.62 I 490 6.88 17.5 5 130 8 090 38 1 580 9.24 1 700 9 810

I'64A 4 330 3.42 794 ii.8 8.73 3 230 5 690 29 679 6.11 870 7 030
1-64B 2 620 4.01 866 4.83 9.31 2 450 5 940 26 854 4.91 1 020 7 080
2-64A 6 310 9.61 2 170 13.6 25.4 5 690 14 800 73 2 320 11.5 2 620 18 000
2-64B 4 760 9.48 I 840 38.9 20.0 4 460 LI 800 67 1 780 9.69 2 140 16 300
3-64A 3 790 7.21 i 330 9.64 16.1 3 210 i0 i00 61 i 320 2.70 I 570 12 500
3-64B 5 980 11.6 i 970 14.7 25.3 4 360 14 700 88 2 070 15.1 2 640 18 800
4-64A 3 500 13.0 i 630 27.2 24.0 3 270 14 300 79 1 780 7.23 2 250 17 000
4-64B 14.0 2 190 20.2 34.3 19 800 109 10.6 23 700
5-64A 19.4 3 400 24.4 40.9 24 200- 124 5.70 29 700
5_4B 34.2 5 130 136 52.3 28 800 179 15.0 42 8OO

* 6_ly small samples were available and the Na22 and Cs134 values give only the order
of nmgnitude.

A and B signify ........L,a,:__m.L_L,_ _,=_,-,__,.,.,--,-........... • -----="......--.,-






