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SUMMARY OF THE RESEARCH PROGRESS MEETING
‘ ' . of August 3, 1950

 Henry P. Kramer

~Deflected Beam Eqézgy by Cerenkov Radiation. R, Mather,

 Cerenkov fadiatiqn, electromagnetic radiation in the range of visible
light that is associated with the passége of a fast moving charged partiéle
:through matter, was firstiobservedlin 1934 and later expléined as an
electrbmagnetic shock wave formed{whenever ﬂhe speed of light in the
medium is~1e$s phép tbé'speed-of the charged partiéié. A velocity vector
:diagram, Fig. 1, yields thé direction of motion of the shock front with
réspegi‘to_the direction of thé charged particle: cos® = 1/nB, where n is
the ip&ex of refrécfioé of the medium, and B is the speed of the chafged
,particle relative to light; | | |

nghe first o?sefvation of Cefenkdvvradiation produced by high energy
p?otons waé'ma&e at this laborétory about. a year ago b&.means of a thin
strip of film; The apparatus was then refined by'the inclusion of a
sphericél ﬁirror.':The present apparatus, shownvschematically in Fig. 2, B
conéisﬁs'af a sheet. of gléss inclined to the beam directibn at an anglé
ﬂ/214 6 whose aluminized rear surface reflects the Cerenkov radiation
brpducedvin ipfthroﬁgh'é_pfism into aicaﬁera onto é‘film. The film is
caliﬁrated by_megns of m;rkings originating from an illuminated écale.
Thé optical syétemlwasvcarefggly'aligned'by using the greén'me;cury line
as a standard énd superimposing cross hairsbon their twice reflected image
‘in the. plane of the photo plate. The index of refraction n of the glass

was measured by observing the angle of minimum deviation. The prismvwas



-

gfound'ffom the same batch of glass as the reflecting sheetl,
.The direction of the deflected proton beam was determined by the method
l'offfleXibiey»conduciing ﬁires., AnreXpbsUTe indicating a beam energy of

;3&5i1fé'mev 15«shéwn'in 'F’igo 3; The untertainty in Q Whlch brings about

o the uncertelnty of 1 Mev° 1n the measurement is analyzed as follows:

Type of Uncertalnty - L6
chromatic e o3
-scattering .+ 219+
v , . attenuation X 3
b ©© divergence of beam L.
' dlffractlon T 1)
Beam hnergy Spread LIk Mev, -

-

| mnergy Lévels of prO, H.'Neﬁmann; L - . - ) )

Some information has been obtalned regarding the nuclear exc1tatlon
*evnls of Pb207 by obse*veng the electron radiation- from a mixture of Bizo7
o an& B‘208 produced by - deuteron bombardmenf of lead The follow1ng
conalderatlons lead to the. con”1u51on that electron radiation from 81208
e:{doe" not contribute to Lhe epectrum of the m*xture and that, therefore,-.'
.elertron radlatlon from the mlx*ure can be exclu51vely a*trlbuted to
transit lons netween”nuclear energy levels of Pb207 The eneggy made available
:'Jn the transxtmdn from B1208- to szoelwas estlmated from other decay eheggles.
.ﬂand neutron bindlng energleQ to be 2 5 2.3 Mev. . The . lowest known exc1ted
1eve*; and probably the lowest, of the b208 nueleus is- 2,62 Mevg The
energy released in +he aeeay may therefore be suff1c1en+ at most -to leave
the Pb208 nuc;eus in 1ts 1cwest excited statev Hence9 the on*y T—ray
{whlch may posszbly come from Pb208 is one at 2, 62 Mev correspondlng to

the lSCﬂErLC translt on to the ground state. Thls hypofhe31o was tested by

' compafing_the eleétrcn spectrum from the 81307~Bl208 mlxture with that of
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a sample of Bi%07 grown by’a~decay'from At2ll‘ 'The spectra were fouﬁd to be
practlcally identical thus supportlng the notlon that the only radiation |
emitted by the Pb208 present in the mlxture conslsts of soft x-rays whose
conversion’ electrons are easxly dlstingulshed from those produced by Y—rays,
\and p0551bly of much harder Y~rays than those with which the measurements
were concerned The results of the ﬁ-spectroscopy are shown in Table l
together with the correspondlng Y~ray energles and relatlve 1ntensitles.

207

Further'ev1dence about the energy levels of'Pb was obtained by

’analy21ng the a-radlatlon emltted by POle 1n decay to Pb207 Fouf

a—groups were observea

a—energy (Mev) Rel. Inten51ty (%) Corresponding Pb207 Levels (Mev)

Y

73 o ee
6.90 o 6 , o 0.5k
651 - 110 s o
63 - 0.8 CLu

1

The COrrespoﬁding.Pb207 levels eooveIWere celculated.from the ¢ycle shown
in Fig; 4 rhere‘tﬁe'decaysenergy A£211.Po211 was estimated by empirical
correlation to be 0.8 Mev, Taklng 5 9 Mev. for the energy of the At<ll
a-ray and 7. 5 Mev. for the. POZl; a-ray one arrlves at an estimate of '

2.4 Mev, for the energy of the tran31tion Bi07. Pb207 Thus it appears
that the hlghest state observed in these experlments corresponds to the
-hlghest state 1n whlch the Pb207 nucleus may. be left by the decay of 81207

A tentatlve level dlagramﬂconstructed on the present ev1dence is shown in Fig.

5. Workers at MIT have found two levels at .9 and 2.7 Mev.
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- Tneory fAbpt in Hydrogen. K. Brueckmer. , ¢ . .

o A el et O R v

On the b351s or an expwrlment by W, Panofsky in Whlch he observed

. competlt*on between the two processes"ﬁgr_}-‘f: J ;;3:~:Z S ,-.v';'f'ﬁﬁg

.“a'

R ..',,-*+ p-#;n R & o RN
. ‘».k:"j .' ., ) ‘:‘- f:‘ “ * p__}n + ,‘ ~,_.t- - ,: - ‘»... . . o o ‘l e . o

and Was able to arere at the ratlo of the relat1Ve probabllltles of these 'jj;_ -ff§' .

. : s
’*‘\ . A . .s_ co

.iprocessesg the speaker has constructed the tran51tlon matrlx that spec;flesf}‘o'

i x

" -

the flnal states of nucleOns and mesonso The theory has ylelded thls ratloJ

o
= X,

in better approxlmatlon than other ex1st1ng theorlesoj It w1ll be subgected'5

’ to a iurther test by an experlment on- the capture of nf mesons 1n deuterlum.

e

A complete dlSCUSSlOﬂ of the calculatloms lS set forth in UCRL—856 "The o

’ Analy51s of nwmeson Productlon in Nucleon~Nucleon COlllSlonS" K,?Mu.Watspn
and K A Brueckner. o I o . o

vy

ﬂf" v 3" “
3
D
. - St ‘
‘:Infcrmationfbivisioh;
* bab/10~23-50
4 - . %
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e~ Energy (Mev) Corresponding Y-ray . Corresponding Y-ray
- ' Energy (Mev) - Rel. Intensify | °
0,049 _ = _0.137 or 0,064 L 0.106
0.062 B _Auger electrons | 0,050
0577 — 1T 0565 (&) .1 . 007 1
055 T oses (L) ] 0.,0084
0,97 .~ 1 . 1,063 (K) 037
1.050 , , , 1,063 (L) - , - 0,084
1,37 , ] 1,46 (K) N 0.0114
T.6 , —T. L6 (L) 1 0005,
0L N S 2 Y 0. 000, )
2l ] 5. 50(K) T 0.0005
R | . — 2.33 (X) N 0,004k .
2.0 T .51 (K) - 0.0016

- S Table 1 R
(Rel. Intensities Normalized with Auger. electron Intensity=0.05)" -



wave front

 p=Y7c
o Fig. 1 |
Vector Diagram for Cerenkov Radiation
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3 Bi 207
2.4 Yev, (estifated)

Pb 207

*- Fig.o 4
Closed Energy Cycle
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2.49 * 0,05
— 2.33 2 0,05 .
— — — 2,20 2 0,05
o SR IR . 2.05% 0,05
= | — — — 1.6 20.03
L | 1.063 % 0.005
! 0.88 * 0.04
| ‘ - 0.54 2 0,04
! \ i ] 0 .
) - Fig. 5 . _ -
Tentative Energy level Diagram for the Pb07 Nucleus





