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Energy spectrum of backscattered photons

Relative error <5 x10™
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Laser and optics system



BEPC-I1 electron-positron storage ring
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Corridor where
opties system loecated

The beam energy calibration system will be located at the
north crossing point (NCP) of BECPII.
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Repairing of corridor at north IP of BEPCII
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CO. Laser: Coherent
2 =
GEM Seleet 50
—
v
GEM Select 50 E
OQutput Output Power (W) Lo E 300
Specifications Wavelength (pim) 10.6 nominal o
Mode Quality TEN o, g
Polarization Fixed Linear (-9
Beam Diameter (mm, 1/e2) 17 0.2 200 - o B S
Beam Divergence (mrad) 83106
Power Stability +3% k
Specifications are subject to change without notice. Protected under LS. patents: 4363126, 4443877, 478 7000,
Licensad by PATLEX Corp. under U5, Patent 4,704,583
100 —— — _— —
Input Electrical 200-240 VAC, 50-60 Hz, <BA
Specifications Cooling Water + 25% Dow Frost” Coolant
15 GPM / 20°C +5°C
Other cacling and power options are available. Contact your nearest Coherent sales representative 0.0 - T T T I r T T
* Dow Frost is a trademark of the Dow Chemical Company.
) ) 9.000 9200 9400 9600 9.800 10.000 10.200 10400 10.600 10.800 1.000
Physical Weight (laser head) 18.14 kg (40 Ibs)
Specifications Physical Dimensions (LxWxH) 700.575 X 196.85 x 138.86 mim (31125 X 7.75 X 5.467 in.) Wave|ength (microns)

Support by US government (83.7+9.0+8.0+2.8 k US$)
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Optics system (BINP)
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ayout of the beam energy calibration system
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Interaction system

1.Reform of vacuum
chamber (IHEP)

2.Insertion part
(BINP&IHEP)



Reform of vacuu
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Section drawing of vacuum box
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Work by IHEP Reformed vacuum chambers (totally two)
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Vacuum checks
have been finished ,
photon absorbers
are installed and
the supports (4 sets)
for vacuum boxes
are ready

old chambers

Oct.16th, 2009




Simplified layout of the laser-to-vacuum insertion system

Pressure should be less than 5%10-1° mbar snﬂﬂ vaciim [:'Iamller

Long vacuum chamber
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Work by BINP

Laser beam
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Test of laser-to-vacuum
Insertion part
(2009

. Test at BINP (09.04.26):

1. Bakeout temperature 300° ;

2. Bake duration 18h;

3. Vacuum system pressure
2.5x10 O mbar

I 4. Sensitive limit leak detection

He <3 x 10 “12mbar/s ;

R
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j Laser-to-vacuum insertion part at
L north crossing point of BECPII

Radiation
protection
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Detector (HPGe)

1. Measurement of radiation

background
2. Study of calibration Pu-C

Source



Gamma detection system

Calibration
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Results for radiation background measurement
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previous;
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1. Results for collision mode are similar,

2. Gamma background are much greater for
collision mode than that of synchrotron;

3. The total count is around 10% per second;

0o 2 4 &6
Energy/MeV
Collision mode: First,
Second, Third time
measurements:

Synchrotron mode :
previous measurement.

Oct.16th, 2009

4. The background at 5.64MeV (for tau mass
measurement) is about 0.24 per second
which is small enough comparing with
HPGe efficiency 10* per second.

First Second Third Previous
date/yy.mm.dd | 2009.2.20 2009.3.12 2009.5.18 2008.3.8
Int.Curr./A-H
(Zo+ + Z,.-) 550+ 282 6854+ 813 792+ 6.26 0+ 4.58
Neoe/day 3.84 x 108 5.53 x 108 9.76 x 108 5.75 x 108
Niot [sec. 445 x10% 6.41x10° 1.13x10* 6.66 x 103
N;_7/day 8.82x 10" 1.29x10° 6.43x 107 1.58 x 10°
Np_7fsec. | _1020 _ _ _ 1494 _ _ 7441 _ _ 1834
Ny /day 283 x10° 410x10® 893 x 108 5.71 x 108
Ng 64/ day 1.50 x 10*  2.11 x10* 1.13 x 10* 228

IHEP
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Two types of LANDAUER®
dosimeters by =

Landauer company

OSLD (optically stimulated
luminescence detector) make
of carbon-doped aluminum
oxide (Al,O5:C) which is
mainly used for y and X-ray
detection.
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SSBTD (solid state nuclear detector)
stimulated luminescence) make of ‘T
allyl diglycol carbonate (C,,H,;O-)
which is mainly used for neutron l
detection.

b
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Positions of radiation dose measurement
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serinl  DPesition Measured Dose
number (z,¥%, z) v&X Neutron & X Neutron vz X Neutron
[em] [m Sv] [m Sv] [m Sv]

o background 0.02 0.10 Q.09 0.06 0.14 0.06
O (0,370,120} 147.97 27.38 BB.2 2.02 153791 1.91
D (0,370,170} ¥6.03 1.04
(Db (0,370,70) 73.09 1.52 79.15 0.96
e {0,370,20) 28.47 1.29 21.77 1.39
3] {50,370,120) B1.97 1.18 76.49 1.45 81.449 1.85
@ (50,370,170} 4280 0.54
&b (50,370,770} 27.33 1.56 37.66 0.69
e (50,370,20) 17.93 1.00
b (0,420,120} v92.07 2.20 341.98 19.49 497.93 14.71
@ {—30,370,120) B9.15 2.45 F0.58 1.08 T7.14 1.48
& (0,320,120} 29.01 1.45 28.35 0.69 28.47 1.00
(3] (100,370,120} 58.06 1.10 61.80 1.06 T4.38 210
(G (100,370,170} 51.69 1.00
(@b {100,370,70) 4837 1.18
] (150,370,120} 71.62 1.23 T2.47 1.43
& (200,370,120} 107.94 2.35
@ {—100, 370,120} B4 41 1.56
) {0,0,120) 23.25 1.50 21.64 0.29 27.34 1.18
(Da {0,0,20} 16.74 1.02 1517 0.58 1917 0.85
i1} {(—100,0,120) 21.23 1.50 18.91 0.46 24 89 0.94
@ (—100, —50, 120) <0.02 «<0.1 «0.02 <0.1 0.02 <0.1
5] {—100, —220,120) <0.02 <0.1 <0.02 <01 <002 <0.1
3 (—700,—30, 120) <0.02 <0.1
i) {—600, —50, 120) <0.02 <01
) (—a300, —50, 120) <20.02 <01
i) {100,0,120)} 20.02 0.69
3 {100, —50,120) <0.02 <0.1
T {300,0,120) 34.67 1.48
20 {300, —50,120) 0.07% <0.1
Zn {400,0,120)} 8286 2491
&2 {400, —50,120) 0.04 <01
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Results of radiation

dose measurement

Note:

1. 2009.2.17-24; accelerator
machine study; average
current ~200mA;

2. 2009.3.10-17;y' data taking,
average current ~300mA,;

3. 2009.5.13-27; accelerator
machine study and turn to
continuum data taking;
average current ~300mA.

The radiation shielding is
needed to guarantee that
the HPGe works without
severe damage.
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HPGe test at VEPP-AM(BINP)
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HPGe detector

E = (1548.609509+-0.0743)Mev
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600 _ 700
Fd = (421244.6767+-138)Hz) Ime [sec]

Erp=1548.610 +0.074MeV
R.E .<4.8 x10-> (statistic)
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EXperiment for Pu-C source zIHEP;
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Note about measurement data (for 29 hours record):

Peak:6133.80keV, FWHM: 8.19 keV, Net area: 21638 * 161,
Gross/Net count rate: 0.23/0.21cps;
Peak: 5620.73 keV, FWHM:8.00 keV, Net area: 17837 + 206,
Goss/Net count rate: 0.32/0.17cps;
Peak: 5109.00 keV, FWHM:19.53 keV, Net area: 13183 + 184,

Gross/Net count rate: 0.28/0.13cps.

IHEP

cps= count per second
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Schedule

December, 2009

a) Radiation protection design for HPGe detector;

b) Installation of HPGe detector and CO, laser,
computer system for data analysis and information
communication;

. January-May, 2010

a) Commissioning of system;

b) Test scan for confirming the correctness of working
of beam calibration system.

Sometime before August , 2011

a) Fine scans for Jiy and ' resonances , T mass
measurement;

b) Fine scan data analyses.
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