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1.GENERAL INSTRUCTIONS

Of HIRFL-CSR

IMP-Institute Modern Physics, Chinese Academia SCIENCe,
LANZHOU;, CHINA

The HIREL-CSR preject is uparade project ofi the IHeavy lon
Research Eacility i lLanzheu (HIREL). It will"greatly, enhiance the
performance of HIREL for these researches by using Radieactive
lon; Beamsi and high-Z heavy ien heams i the fields eff nuclear
physics and atomic physics. The CSR (Cooling Sterage Ring)
consist ofi main rng (CSRm) and experimental ring (CSRe). The
circumiference ofi CSRnm and CSRe is 161m and 128.8m respectively.
The max energy Will he extracted firem CSRmi1s 1100MeV/ul (C6+)
and! frem CSRe Is 600MeV/u (C6+). The total cost of the project is
about 4smillion off US dellars.




HIRFL-CSR Layout
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I'he cress section off CSR hall

Start 1 2000, installation
finished in 2004, total cost
A3V S

Cross Section of C5E. Tunnel






CSRm tunnel



I'ne first stored neam In CSRmi was observed on Jamuary 23, 2006
lemg 0.897MeV/u C4+ as the Injection peam, and the stripping
njection mode was' Used. e stored neam wWithi liietime: off more: than

10r's was enpserved using SCNOoLtky Spectrioscopy. line: Stored neam was
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Alignment work

1 Elducializition for magnets

2. Vieasurng ther control network off CSR
main \ng

3. Align the magnets

4. Proplems



FIDUCIALIZITION FOR MAGNETS
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FIDUCIALIZITION FOR

MAGNETS
ORIGIN OF PART FRAME IS ON

THE MECHANICAL CENTER




Deviation netween: Viagnetic Center ane
Viechanical Cen (elf
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Phintbing Maor
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The contrel network off CSRm s defined by 134 monuments,
122 onithe walllofi tunnel, 10'en the fleor surrounded the main
ring as the levell marks, another twoiare in the special pipe which
IS Inserted deeply into) the greund, these twoeicontioll point
generate a line as theleng axis off CSRm.
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Generate Precise Level Plane

IMeasure Level IViarks using DINAOS andl Iracker. Get two) Data
ofi eachi Mark. Modify: Trracker Data, Move A 1o € AC=AB;
GEenerate a new Viarks very close te digital Ievel plane; Best fit to

generate a mew:plane:



AC=AB
CD=AD-AC=AD-AB=AB/cos a —AB
CD=AB*(1/cosa -1)

@ [s 2 arc second
CD=4.7e-11*AB ~0



ALIGNIMAGNETS

1. measure net work points.

2. restore CSRm reference frame.

3. MOVe! the erigin to the pesition magnet should be: put on.
4., 1measure nests compare fiducral data, adjust the magnet,
let twio) data as same asipossible.

5, Using a program to calculate the: A X, AY, A Z
AT GEEA A - O

PART ERAME



RESULTS

All'the compoenents of the: CSR main rnng
Rave veen canefully aligned and adjusted
oK several times, and the: alignment errors
are within 0. 1Smm anadl 0. 3marc.



_ THE PROBLEMS
The scale of the CSR ring changed with the temperature. It follows the rule of hot expand

and cold shrink. The maximum deference of temperature between summer and winter is
25°C. 70 distances between each two net points on the inner wall of tunnel are

observed from February to August. The coefficient of thermal expansion is about
1*10-6/m/m/0C.

The distance changes with temperature




TO SOLVE THE PROBLEMS

1. 10 decrease the temperature in summer: a) ventilator; b) solar film
EXpenment shows; us that the selar filmjcan| reduce: two degrees

centigrade: ofi temperature I the reem.
2. Using heater'to Increase the temperaturen Winter.
We will elhsernve the deformation continueusly: and o finad the hetter

method
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