
.
'4  14  KE:·.>•·..

,. ...,

tv, 8, J-
9-         -X -822 -

EITEnal maimAL lmNRIZED
q                                                                                                                                         

                                                                                                                                         
                                                                            r

OAK RIDGE NATIONAL LABORATORY
 gIONAL Operated by

0%          '450 UNION CARBIDE NUCLEAR COMPANY
e 0 4

AH 'o                       Division of Union Carbide Corporation ORNl
im M 0·                                   CENTRAL FILES NUMBER

,)31'C                       2 Post Office Box X
-0 Oak Ridge, Tennessee

1,                             00                                                                                                                                                            59-7-107

041/£ ENERGY CO 

    DATE: July 29, 1959 COPY NO.

Q 7  SUBJECT: Time Dependen'ce of the Beam in the 86-Inch Cyclotron
\

 f   -TO: Distribution

FROM: C. D. Goodman

Distribution

,J.   B. Ball A.   M.   Weinberg /
C. B. Fulmer T. A. Welton
C. D. Goodman (7) R.    E .    Wor sham

F. T. Howard M. J. Skinner
E. D. Hudson
R. S. Livingston H. G. Blosser, Mich. State
R. S. Lord M. M. Gordon, Mich. State
J.    E.    Mann
M.   B. Marshall Laboratory Records
J.   A..   Martin
J.    L.    Need
A. H. Snell

I &,

NOTICE

This document contains information of a preliminary nature
and was prepared primarily for internal use at the Oak Ridge
National Laboratory.  It is subiect to revision or correction

ROYED
and therefore does not represent a final report. The information RELEASE APP

. -          3  -    :   ..r'.is not to be abstracted, reprinted or otherwise given public
BY PATEil „ ,,„pdissemination without the approval of the ORNL patent branch,

Legal and Information Control Department.· .   1 -(g.6L  -J-/»ir
DATE

4--1



DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



,,

..

Time Dependence of the Beam in the 86-Inch Cyclotron

1

In the preliminary stages of setting  up  a time -of-flight system
0

for measuring neutron spectra from proton reactions, a study of the

time   dependence   of   the   beam   in the 86-Inch Cyclotron   was   made.      Thi.s

study revealed the expetted bunching of the protons to produce a short

burst of beam on each cycle of'the 13.4 Mc/s accelerating voltage.  In

addition to the 13.4 Mc/s structure, however, there was a 360 c/sec

modulation of the beam pulse-s 'and a complicated pattern built upon

that.

The accompanying photographs show oscilloscope pictures of the

beam pattern taken by displaying on an oscilloscope the output of 'a

fast plastic scintillation counter.  The counter was exposed to beam

scattered  from an aluminum  foil.     The   60  c/sec line voltage  and  the

envelope  of  the  13.4  Mc/s accelerating voltage are shown  on  the   same

time scale for reference.

Apparently the beam intensity is critically dependent on the

accelerating voltage but is not a monotonic function of that voltage.

A plausible explanatioh of the data is that as the accelerating

voltage is increased and the energy gain per turn increases, the turns

structure moves radially outward.  The beam is maximum when a turn

reaches the septum in optimum position for extraction.  If the turns

structure moves out or in from this position, much of the beam will

strike the septum and will not be extracted.

Since the turns structure moves   in  time,   it   i s not possible   to

adjust the septum and.deflection channel parameters optimally for all

time.
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The pictures suggest that if the r-f voltage could be held con-

stant, the extracted beam could be increased perhaps tenfold.  The

ratio of average to peak beam would be greatly improved and this
0

would be quite beneficial to counting experiments.  The beam inter-

cepted by the septum would be reduced so that the septum life would

be increased.  Also the incre sed brightness of the beam would permit

better energy resolution in external beam experiments and probably

a cleaner' pulse separation   in  the   time -of -flight system.

The pictures.'also indicate   that a change   of one percent   of   the

accelerating voltage makes a sighificant change in the extracted beam.

The 360 cycle's -per -second ripple is about 15 percent   of   the   peak

accelerating voltage.
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Top picture:  The envelop of the r-f accelerating voltage.
2nd from top:  60 c.p.s. line voltage to show time scale.

3rd from top:  Cyclotron beam intensity.
4th   from top: Cyclotron beam intensity di splayed on faster

oscilloscope sweep.
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