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FERMILAR — PANEL

F.R. Huson

NAL, Batavia, Ill., USA.

Review of Fermiiab~near future

_ Whereas Fermilab does not have colliding beams, it does have an energy
comparable to the lower energy range of the ISR (i.e. Vs <30 GeV) . Recently
the accelerator magnetic were pulsed to 485 GeV equivalent and it is hoped that

in six months the accelerator will be able to accelerate 500 GeV protons.

Fermilab presently has received 320 experimental proposals. About 30
experiments have been completed.  The physics covered in these experiments

are as follows:

Particle searches - quarks, monopoles, leptons
Multiplicities in small bubble chamber
Diffraction, inclusives, correlations

Large transverse momentuwn

Neutrino cross—-sections

Neutral currents

Muon séattering

Direct muon production

Elastic scattering.

The toﬁal cross~section &nd large transverse momentum results were

presented yestérday. A1l results will be presented at the London Conference.
Typical operation at Fer@ilab includes four experimental areas:

1) Internal target using the main sccelerator beam
2) Meson area - secondary beams up to 300 GeV
3) Neutrino area = neutrinos, muons and hadrons for bubble chambers

L) Proton area - secondary beams up to 500 GeV.

- There are six.ﬁain proton beams and fifteen secondgry beams. At any
given time thefg are about 12-15 experiments opexgﬁing. The attached
programme illugtrétes a typlcal week. = The gcceigratbr nominally delivers
3x 1017_protohs per week. | :
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During the next yeer the energy of 500 GeV should be achieved and

the number of protons delivered to experiments should increase to a few X 10 18

per week. The ‘following experimen’cs Wil be done:

Messure neutrine cross-section 5-10%
Increase muon beam momentum 150 = 300 GeV

Study neutrino interactions (15" B.C.)

Study p, By T » T » K , K , I in15' B.C.

Commisgion Y eand - et beam

Study higher energy ufi, ee prod.
Extend O, and O, %o 500 GeV
Extend: xm:ltlpa.rticle stud:.es

Hyperon beams.
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‘ J. R. Sanford { »
FERMI NATIOHAL ACCELENAYOR LARORATO
Current Operations schedule *
For Woek Beginning June 12, 1974
e \
. Accel. Intensity . Exptl. Arca Activitics -
Tine . . Spill & Energy  Spill & Intensity (Approx. Ordor of Prij
100, Wed., 6/12 to ;| ~1xlo'dppp ' Split Ratios (%)  Muon 98  (NA) s
00, Wed., 6/12 100/0, Slow/lfast Areca': Slow(100}/Fast{0) Lepton 70 (PA)
' ' @300 Gev P-Fast: € 0 Elastic Scattering 7
: P-Central: 10 0 Monopole 22 (MA) e
P-West: 0 0 Neutrino 21A {
Meson: 15 0 Calorimeter Tests
Neut.N~0: 75, 0 k® Regeneration 82 (i »
Neut.N-7: £ 0 Multiplicities 178 (i
(See Note 1) n Dissociation 305 (! L
: Photon 63A (ITA)
P-East Beam Tists  (Pi
60, wWced., 6/12 to Accelerator Rescarch: Switchyard Studies f
00, Wed., 6/12 (A1) Exporimental. Areas Scarched & Secured)
00, Thurs., 6/13 to ' Accelerator Research and Maintenance & Development . -
00, Thurs,, 6/13 ' .
00, "hurs., 6/13 to  Accelerator Tuneup at 300 GeV for
00, Thurs., 6/13 High Energy Physics Research ' 17 . “f - s
00, Fri., 6/14 to .~1x1013ppp Split Ratios (%) Muon 98 (NA) .
00, Wed., 6/19 o 100/0,81low/Fast Area: Slow(100) /Fast(Q) Elastic Scattering 7 -
Y L o @300 Gev - P-East: 5 0  Lepton 70 {rA)
. , ‘ : - P~Central; 10 0 ' Monopole 22 (MA}
N . PeWest: 0 0 K~ Regeneration 82 (M *
o B : i : - Meson: 15 0 30" T ~p & Ne 8200 GeV
Lo e o .+ Neut.N-0: 70 . 0 #163A (Sce Note 2)
h”,xu-‘;" . N ST ~ Neut.N-7:" ' g 0 15' B.Ch. Tests (NA) o
. R L R ‘ - (See Note 1) . . ' Photoproduction 87A (
T i - : T - Multiplicities 178 (M
w"”{?-j'ff i o C ' .. Elastic Scattering 69A -
DRI (R B e e A R " n Dissociation 305 (M
R . e S .1~ Proton-proton 221 (ITA v
P e T e o S . Tl o - Proton-deuteron 186 (I
I S S . " © 15' E.M.I. Test 155 (N
e Tt o PR Detector Development 2 .
N - : : : . ; ' Betector Development 2 -
00, Wed., 6/19 to Accelerator Rescarch, Maintenance & Development and :

00, Thurs., 6/20 Tuneup for High Fnergy Physics Research | -
ez ¢ : R : 5 ' ’ 4 o
Nominal beam split ratios are indicated. Adjustments will be made to reflect changes i)

. hecelerator operation and/or priorities in the HEP Research Program, if ‘necessary. s

Nuqtrinn'ZIA will remain on standby for calorimcter testing as a contingency.
" Hadron beam will be diverted up -to one shift per day when needed for testing of the '
., 15" bubble chamber. " - ‘ o C ‘ ‘ -
. A ten day ‘period of 400 GeVv running for the HEP research program is scheduled to begin
. on Priday, Junc 28. : -
The next General Meoting of Experimeonters will be held on Monday, June 24 at 4:00 P.M. : .
‘the Cuntral-Laboxatory-nuditorium. Note change in regular schedule. s
Footnote e

The Accelerator and xperimental Arcas will be off from 12:00 to 18:00 on. Sunday,
June 23 for thé Laboratory Open Housc. and site tours.
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R |
- In 1972; the Director of 'Fermilab asked a number of physicists

him on possible goals that the Laboratory might set for the future,

insofar as maJor projects are concerned. A Summer Study was

+ -
e

conducted in Aspen, Colorado, -last year at the suggestion of this.
‘ i

:ﬁ/ Long Range'Advisory Committee. At this study 'a number of alter-
;;fp_natives were considered among which were e-p and p-p colliding

beam systems. Last December, the Long Range Advisory Committee,
after considering the various possibilities, recommended that
~.t‘uture long range planning at Fermila.b center on & system of storage
‘wsn S,k v

rings to carry out both e—p and p-p studies. The energy scale

,i b b |

:fﬁf,ring to ber20 GeV and they recommended that an effort begin
b o

7

ﬁl,-‘

‘,| I ?’ i

i "ngmenting on this energy scale, they expressed the vi w,that the';yﬂ~m}

B VYV O

B 1}‘ ’r" 2 B kA ' 5
"‘largest possible step in center of mass energy be made con-;
:l ‘ H 1 “l" “I" '
e sistent with the realities of technology and economics.‘pu?]f
“‘5;{g4 - ‘The people at the Summer Study and the members of the
uﬂll o L

nAdvisory Committee strongly recommended that a combined e~p

: ."'p.

and p~p facility be . planned in view of the complementary character

of the two. varieties of collisions.

[

rimmediately to carry out a preliminary design of such a ﬂacility. jf

fromlinstitutions throughout the'country to act as a panel to advise

":for the proton rings was proposed to be 1000 GeV and the electron o



Reéently & subcommittee of "THe High ¥nerzy Advisory Panel" (HEPAP)
‘to the U.S. Atomic Energy Commission met to consider future particle accelerators
for high~energy physics in the U.S. The Fermilab Director felt it was the
responsibility of the 1aborétory to submit a proposal to this committee for
a future machine at Fermilsb consisting of protons on protons and electrons
(POPAE). A full proposal wiil be finaiized this summer and subnmitted next
October.

To be more conservative and tp propose something that could be built
immediately, 400 GeV/c proton rings have been selected. They would use 20 kG
superconducting magnets with steel. #ig.l is a possible layout of the tunnels
on the Fermilab site. Note if 45 kG superconducting magnets were developed
later the rings could be extended t¢ 1000 GeV on 1000 GeV. The electron
ring would have 20 GeV energy. '

‘The number of interaction points and the electron ring have not been
selected., It has been pointed out that experiments at the ISR have duration
of at least two yesrs and thus using the same ring for electrons and protons

will give e large interference or the order of two years.

Another possibility would be to add a separate electron accelerator
(Fig.2). This electron accelerator wéuld add approximately 15% to the cost
of the p-p mechine. This facility would cost approximately 200 x 106 dollars
and take four to five years to build.
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