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PROPOSED EXPERIMENTS

. Deuter;::_n structure in backward elaéic scattering
d+p — p+d
- -
% ~d+p —» p+d
i'.Strange content of the nucleon
-t 3
d4+p —» He+ Y

e Single-spin asymmetries in cumulative
~ particle production

drp — hiX~ b=J5 K", p™

e Strange particle and antibaryon production in
relativistic nuclei collisions

A+A — K5 (P) +X
'-:.Excitation ot: nucleon resonances

p (d,d";, A ﬁdad’)
P (°<3°‘5_1 A ‘xa"{')

+ Excitation of exotic narrow resonances



Medium-Resolution Spectrometer

1..0verall dimensions: 9,25x%4.0x5.5 m (length,width, height)
2.0ptical configuration: QUb

3 Momentum range: 0.2-1.8 Gew/c

4. Nominal momentum (B=17 kGauss): 1500 MeV/e (800 Mev protons)

5. Momentum acceplance: +- 20% dpl/p

6. Momentom resolution: 0.08-0.2 %

7. Solid angle: 7-9 msr

8. Horizontal acceptance angles: +- 60 mrad

9. Vertical acceptance angles: +- 40 mrad

10, Total weight: 118 tons

11. Electrial power consumption: 350 kW

12. Voltage: QMD1 -123V(100KW), BMOL -204V({161kW), BMOZ -127V(29kW)
13, Water flow: 460 Vmin

Linternal radius: %4 cm

2. one input and six exit pons 1.4 delay-line redout drift chambers-
3. angles interval: -30 deg.- +150 deg I6l) em-2;60060 cm-2
4. target wheel: 12 different argeiz 2.6 plastic scintillators- 60x30cm;1ns
5. 7- layer ion-chamber, CO2+Ar, 90V hattery. “-H_‘H
5
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l Electronics:
1. Digital micro-VAX IV computer, two 6250 bpi tape drives
2, Three CAMAC crates data acquisition system - Al controllers
3 Modules:
3 A-1CC - crate controller
1 CES-2180 - Auxiliary CC 1 E5-3610 - input register
1 ECLmean - § channel ECL meantimer 3 Phi 7106 - 16 channel discriminator
1 LRS 4508 - logic unit | LRS 2372 - memory lookop unit
1 LRS 4418 - delay unit 4 LRS 4300B - FERA ADC
3 LRS 4303 - TAC 1 LRE 4301 - FERA driver module
1 LRS 4302 - memory unit 1 LRS 2372 - 32 channel scaler

1 LRS 2551 - 12 channel scaler

Figure 6: Side view the MRS spectrometer.
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Table 5: Main parameters of the MRS

o

DG"-{IG':-'I'.H

11
12

13.

Overall dimensions

(length, width, height), m
Optical configuration
Momentum range, GeV/c
Nominal momentum

(B=1T7 kG), GeV/c

Momentum acceptance, Ap/p, %
Momentum resolution, ép/p. %
Solid angle, msr

Horizontal acceptance angles, mr
Vertical acceptance angles, mr
Total weight, tons

Electrical power consumption, kW
Voltage, V (consumption, kW)
Q

D

—_—

D
Water flow, 1/min

9.25 ¥4.0* 5.5

QDD
0.2-1.8

1.5

+20

0.08 — 0.2
7T-9
60

+40

118

350

123 (100)
204 (161)
127 (89)
460
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Figure 6: Schematic side view of the MRS spectrometer focal-plane detector sys-
tem in the standard setup; DLRDC1 and DLRDC2 are delay-line readout Arift

chamber and S;,53,and 5, are plastic slab scintillators.

g 2 32 3
a a2 2 4
Seaildigion
—| Pl
sp2

Figure 7: Schematic side view of the MRS spectrometer focal-plane detector sys-
tem in the focal-plane polarimeter setup; DLRDCI through DLRDC4 are de-
lay-lice readout drift chamber and 5;,5,,5P,, and 5Py are plastic slab scintillators.
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Figure 2: The location of the MRS in the experimental area.
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3. Capability to record simultansously 2 to 8 charg:
ed particles with an energy E 3 20 MeV and up to 6 T-
rays (2—3 - mesons) with energies Ey > 3 MeV and

E‘_. >0

4. Large solkd angle of particle detsction (31 < f1 <
'3, Capability o work with various solid and cryo-
genic targets;

4x)

s

6. High accuracy in determining the vertex of in-

teraction insidé the target;

?,Flﬂ&chmhimiudumumwilhﬂn

highintensity (= 10* 5™ ) beams of primary particles,
lLe, the recording of rare events with o = 1—10 nbam.

The individual components of the spectrometer and

their current status are described below,
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Fig. 1.
actar; B — magnithc yoke; 10 = crpostet,

2.2, Superconducting magnet

The superconducting radiation —transparent sole-
noid with an iron magaetic yoke produces at 2 carrent
of 2.8 kA a magnetic field of 10 kG with & nonuniform-
ity of about 2% in the working volume 0.9 m in dea-
meter and 1 m long.

The solencid i composed of a selt—supported
two—layer edgewise coll made of asuperconducting
Txd4 — mm® bar (a twist from & metal —matrix —com-
posite niobivm —titanjum wires CKHT—0.7-210-0.5
soldered in & rectangular dot in the middle part of a
bimetallic sheminfam —copper bar). The bar is insalated

by 0.2 —mm — thick cotten cloth,

Th lay—out of the AMPOR spectrometer: 1 — target; 2 — vaooum tebe; 3 — vertex detector; 4 — interral drify cham-
ber; B — 100 -cm =long drift chamber; & — scintillstors: 7 — cod of pupsrconducting solanold; B — neutrsl particle de-

The length of the solenoid is 1800 mm (410 tums
per layer), its inner diameter is 1144 mm. The energy
stored in a magnetic fleld of 10 kG. is about 0.74 MJ.

The method of indirect cryostating is used to cool
the solenoid, Liquid helium is fed through inlet headers,
flows inside 24 parallel thin—walled alumintum 12—
mm —diameter pipes fixed with an epoxy adhesive on
the outer and inner surfaces of the cofl and is collected
in outlet headers.

The thermal insulation of the solencid consists of
socalled mylas blanket made up 1o several tens of super-
insulation layers (10—pm—tick mylar metallized with
aluminium on s special biberglass base), a soft nitrogen



screen shipped with aluminiumn pipes with liquid nitro-
gen, and the second mylar—blanket superinsulation.
The outer and inner shells of the cryostat are made of
alurninium alloys (Fig. 2).
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Fig 2. The shematic of the sp
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To compensate il and radial forces ariging in the
magnetic field between the solenoid and the magnetic
core poles the solenoid i suspended inside a cryostat
by means of fiberglass composite laminate tension mem-
bers and supports, The cryostat itself is attached to the
frame plates of the magnetic core.

The developed designs of the solenoid and the
cryostat have a very low absorptivity for y-rays (0.4 of
radiation length).

The 30-t magnetic yoke built up from 11 long-
itudinal plates and 2 end disks made of CT—10 steel
is placed on an alignment base ensuring the positioning
and correction of the magnet. The oversll dimensions of
the magnet are 3350 mm loag, 2750 mm high and
2500 mm wide,

The special input unit with electric cument leads
and a'20—-30 ! liquid helium tank insulated from exter-
nal heat by a superinsulation and a nitrogen screen is
provided to supply electric power and liquid coolants to
the spectrometer. The tank encloses a cofl pipe into
which liquid helium & pumped to cool the solenoid,
and the superconducting sactinns of the lead conductors.
The ends of the conductors soldered to the current
leads are cooled with helium from the cutlet heads.
The heliom temperature is 467 ~ at the inlet of the
magnet coll 4,7°K at its cutlet and no higher that
50°K in the "warmest” part. During the primary
cooling the intake of Hquid helium is provided by
bypassing the input unit.

The expected distribution of the magnetic fleld
along the solencid axis and radius were confirmed by
the caleultions on the POISSOM program for the
described design and the simulation experiments at

a 1:3 scale "warm" modsl magnet, It follows from
these calculations and measurements that the magnetic
field nonuniformity can attain 4—35% at the solenold
ends, but not exceed 2% in the working volume of
the detector (=1 m, d=0.9m).

The functional test of the solenoid was made with
2 1:3 scale superconducting magnet having a codl shown
in Fig. 3.

Fig. 3. The coil of the model superconducting sobenoid,

2.3, Vacuum tube, target and vertex detector

The vacuum tube enclosing the target and the
vertex strip detector in mounted along the solenoid
axis and represents a sepamte leak—tight = structure
consisting of several sections made of non~magnetic
materials, The entrance part equipped with a gate ks
connected to a jon guide of a pion, proton or photon
channel of an accelerator; the central 80.mm-dis part
of the vacuum tube (transparent to the reaction pro-
ducts) Is made of 700 — m-thick carbon fiber reinforced
plastic and connected with the entrance and exit parts
by two belows. The exit part of the lon guide is de-
signed to attach the vertex detector, to accommodate
its preamplifiers together with cooling pipes and to
connect a holder of a cryogenic or solid targets and a
beam monitor.

The vertex detector holder represents a light tubular
stucture on which six palred 60x30-mm® sificen
plates 300 m in thickness with longitudinal strips may
be mounted (Fig.4). The slices are attached to glass—
cloth—base—laminate frames placed along the beam
axis on the generatrices of a 60-mm-dia cylinder. Each
dice ey sents an n-type silicon single crystal with
72 longitudinal p* —strips 450 m in width ion-implanted
in the sngle crystal surface with a spacing of 500 m.
The signal appearing on the strip when a charged particle
passes through the slice is supplied to the input of a
semiconductor charge-sensitive preamplifier prepared
by the hydrd technology. The coordinate of a particle
is determined by the triggered channel mimber and its
passage ume is established from the pulse arrvar mo-
ment.
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