Storage Rings Status

Helmut Weick, GSI
EXL / R3B collaboration meeting
Milano, 4. Oct 2006

Status of Beams
NESR Building
Ongoing Work
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Accelerator as in technical report" : ' n%
partly forced by the need of cost reductlgng » iV

» SIS-100: Intensity: 6 *10'Y/puls,
period 1.54s for 238U2%8*+ at 1500 MeV/u
(before 1*10%%/s)

» CR: Bandwidth and HF-voltage in CR
Larger Ap/p=10-cooling time *2 -> ~1.5 sec,
acceptance Ap/p =£1.0% (before £1.75%)

» NESR: Barrier bucket HF injection system
cannot reach high enough voltage.
-> No cooled beam (Ap/p=10-+) measurement
and injection simultaneously.



Continuous Measurement
and Longitudinal Accumulatl
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Problem: HF power is too low
Cooled and uncooled beam will mix.




Longitudinal accumulatlon
and measurement only afterwaw

b measure

}/\M
Wait until all beam is cooled ->loss in luminosity.

free one half,

+ measure
Would provide freedom of bunch structure
may be for reacceleration after thick target.
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Transversal Accumulation @h?p

outer orbit
Is free +
measure

No HF barrier bucket system required,
But wide beam at target
-> no narrow apertures for diff.pumping.

Inject,

merge by |/ measure
cooling
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Ongoing Work Q\ g o
'L Ca

= Simulation of cooling times (stochastic + electron cooling)

= Magnet Design, by Spanish Consortium, includes vac. chambers

= Layout of HF-system for bunching and deceleration
simulations (Katayama), GSI HF-group

= Building / Room Layout, civil engineers +
M. Steck, Th. Stohlker, H. Weick

= Transfer Beam lines to CR / NESR
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Annex Building
NESR 8b

Total area 400 m?

height: 7 m

shaded area should
have a second floor
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1 Workstations
2 Electronic racks
/ cable terminals
3 Terminal desks
4 Work places
5 Accelerator control
(interface)



Laser room / clean room 70 m2 (NESR)

1 Laser desks
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target -> Th. Stohlker, SPARC

: ]
Load List Vb A&
¥ |
g A =
Electrical power of each system
with cooling water and room temperature.

EXL part:

|Bezeichnung ET |

el Wark real power apparent power

" building single total single total inglhtatalmultan. Power tot.|max. temp
Mr.  name contact maching system |system f object no. [kr/AR] ] [kwAh] k] [k kv kv alfactol net [k [°C]
8 [MESR |M. Steck /T. Stéhlker/ H. Weick
8 |MNESR H. Weick |Experiment |others |EXL ring spectrometer detectors 7 0.3 210 1 [Messnetz 210 22
8 [MNESR H. Weick |Experiment |others |ExL recoil det. detectors, front end per chan. | 560000 1.00E-06 0.56 1 |Messnetz 0.56 22
8 [MESR H. Weick |Experiment |others |ExL recoil det. detectors, HY per chan. 550000 (C A E. M values - Haik 0.00 1 |Messnetz 0.00 22
8 MNESR H. Weick |Experiment [others |EXL recoil det. detectors, front end outside " 17500 1.00E-03 17 .80 1 |Messnetz 17 A0 22
g MNESR H. Weick |Experiment |others |EXL recoil det. detectors, NIM modules+crate 560 0.05 28.00(teilweisg 1 [Messnetz 28.00 22
a MNESR H. Weick |Experiment |others |ExL recoil det. detectors, WME crates 4 2.00 g8.00 1 |Messnetz g8.00 22
8 [MESR H. Weick |Experiment |others |ExL neutron wall, HY per channel 400 0.005 2.00 1 |Messnetz 200 22
B MNESR H. Weick |Experiment |others |EXL neutron wall, read out electronics 25 0.06 1.50 1 |Messnetz 1.50 22
8 [MNESR H. Weick |Experiment |others |EXL luminosity manitor 1 2 200 1 |Messnetz 200 22
8 [MESR H. Weick |Experiment [others |EXL forward detector 1 2 200 1 |Messnetz 200 22
g [MNESR H. Weick |Experiment |others |ExL DAQ 1 2 2.00 1 |Messnetz 200 22
Ba [MESR sugH. Weick |[Experiment |Sonstige|ExL recoil det. detectors sum of in NESR (3) 5616 1 |Messnetz
Ba [MESR sugH. Weick |Experiment |SonstigelExL recoil det. |, test stand pumps 1 |Messnetz

-> next step, assign this to single rooms
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EXL In-Ring
Spectrometer Status
Helmut Weick

for the GSI, KVI, TU Munchen, Uni Teheran, Uni Uppsala WG
EXL / R3B collaboration meeting
Milano, 4. Oct 2006

Positions of Detectors
Detector in front of dipole
Gain In Information
Ongoing Work

)
== N



5

L

' 7:] IJ‘ “»‘-’%
Why a Ring Spectrometer W!Q B2

e Coincidence of heavy ion with light recoil is
needed to clean up light recoll distribution useful.

 To provide start time for ToF measurement

 For identification
- Excitation with subsequent decay (giant resonances)
- Charge-exchange, transfer, quasi-free scattering
- Atomic charge-exchange
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Beams with significant deviation in magnetic rigidity
In the ring behind the gas target.
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only D4 is at an image plane



Simulations
for ESR

Setup for ESR

Masoud Mahjour-Shafiei, GEANT4



Simulations

for NESR

E‘ BG_ T T 1T LI — ]
. : C at +790 MeV/u e N
Examples of elastic scattering: 2 60F o =, SR
M F A -
. Q' 40f T
24F has low transmission - . L] ]

: 20 P A
through dipole gap - & AT F
- need for detector in front of dipole oF - .
20—tz e
132Gn is transmitted, but can a0f f_, P < G® -
be detected only for larger - | .
scattering angle B0 .
_> - _I 11 1 i 1 111 1111 1111 1 111 1 111 1111 1 11 I_
movable detectors close to beam B I aa e p
D1 [cm]

or changeinm,q

Masoud Mahjour-Shafiei, GEANT4
with GENBOD event generator,
from GSI ann. rep. 2005.



Information from
heavy ion detection
for light recoils

Coincidence

Facilitate
Identification
AE,

X+y ->angle
AE + Bp

do / dQ

only schematic




Position of D1
two variants
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Measure X,y, AE no dead region -> inside UHV
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Beams with significant deviation in magnetic rigidity
In the ring behind the gas target.
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Implementation Q
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Y-strip detector
(500 /tm, 22x54mm?2)

—/

UHV: 5
Detectors in movable Pockets %\
—— = (400 /¢m, 20x20mm?2)
(1000 ;:m, 38x54mm?2) $ ]

ww /g

Fe-window(50 ;/m, 40x120mm2)

Investigate possibility to
have one detector in vacuum

“= detector pocket

o[l

Joint effort with other Experim.




Which Detectors ?

Segmented Si detectors as described in TP / wire chambers.

High efficiency for coincidence needed.
-> At least one detector very close to circulating beam
(a few mm), diamond?

At some positions high count rates from atomic
charge exchange (up to 10°-107/s)
-> Setup has to be flexible for different reactions.

But detector positions have to be fixed,
pockets and vacuum sluices have to be installed.

Who? KVI, TUM, (GSI) also for ELISe, AIC,
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More simulation !
Better list of tasks: KVI 2.2 FTEs, TU Munich ?



Best resolution in image plane (D4).

ist Goal: Identify charge and/or mass

Resolution of Detectors

i

but transmission is not always up to D4.

237 else tracking of ions (D2+D3)
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Yellow bars must be free aperture for stored beam



