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To simulate the real beam effect a heater has been embedded inside the
l d i i h b d d f d b 6 9 Ω A fi dThe purpose of the charge calorimeter is to measure the electron beam Precision measurement of low power CW electron beam current for the Jefferson Lab Nuclear Physics slug and its resistance has been measured and found to be 6.9 Ω. A fixedThe purpose of the charge calorimeter is to measure the electron beam
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slug and its resistance has been measured and found to be 6.9 Ω. A fixed
C d V l h b li d f fi d i i ”A il 3458”current with 1% absolute accuracy. The current in hall-A is determined by program have been performed using a Tungsten calorimeter. This paper describes the rationale for choice of Current and Volt have been applied for a fixed time using ”Agilent 3458”current with 1% absolute accuracy. The current in hall A is determined by
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Current and Volt have been applied for a fixed time using Agilent 3458
l i C d V l lib i f d l husing a non-invasive cavity monitor (BCM) calibrated by another device, the calorimeter technique as well as the design and calibration of the device. The calorimeter is in use multimeter. Current and Voltage calibrations are performed at values thatus g o v s ve c v y o o ( C ) c b ed by o e dev ce,
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multimeter. Current and Voltage calibrations are performed at values that
h h d b l f i id b dthe Unser monitor. The Unser monitor can achieve about 0.2 % accuracy presently to provide a 1 % absolute current measurement of CW electron beam with 50 to 500 nA of average match the expected beam exposure values for incident beam power andy
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match the expected beam exposure values for incident beam power and
i Th C d V l l b d i d fof calibration around 50A [1], but at low current it is difficult to reach 1 % beam current and 1-3 GeV beam energy. Results from these recent measurement will also be presented. exposure time. The Current and Voltage values can be determined form[ ],

b th U it h i l l f d f 0 2 gy p e posu e t e. e Cu e t a d Vo tage va ues ca be dete ed o
ti (3) d th ti f b d t i d f ti (4)accuracy because the Unser monitor has noise levels of order of 0.2- equation(3) and the time of exposure can be determined form equation(4).y

0 3A[2] Th f T t l i t h b b ilt t lib t th q ( ) p q ( )
E (M V) I (A) I2 / R V2 R (3)0.3A[2]. Therefore, a Tungsten calorimeter has been built to calibrate the Ebeam(MeV) Ibeam(A) = I2 / R = V2 × R (3)[ ] , g

BCM t b t b l th f th U it Th beam( ) beam( ) ( )
T 86000(J l ) / E (M V) I (A) (4)BCM at beam currents below the range of the Unser monitor. The energy T = 86000(Joules) / Ebeam(MeV) Ibeam(A) (4)g gy

d it d i th l i t i i b M lti t C bl ( ) beam( ) beam( ) ( )
Th h t it h b l l t d d f d t b 8555 5 J/Kdeposited in the calorimeter is given by Multimeter Cable
The average heat capacity has been calculated and found to be 8555.5 J/Kp g y

E (J l ) E (M V) × I (A) × t ( ) (1) Charge g p y
ith t d d d i ti l l t 13 92Ecal(Joules) = Ebeam(MeV) × Ibeam(A) × t (sec)                             (1) Charge

Bl d ff with a standard deviation value equal to 13.92cal( ) beam( ) beam( ) ( ) ( )
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Bleed-off q
Th l i t b d F d th f bl d ff i iwhere Ecal is the energy absorbed by the calorimeter, Wire The calorimeter can be used as a Faraday cup, therefore a bleed-off wire iscal gy y ,

E is the beam energy I is the average beam current and t is the y p,
t d t th b k f f th l t th l t d hEbeam is the beam energy, Ibeam is the average beam current and t is the connected to the back face of the slug to remove the accumulated charges.beam gy, beam g

exposure time The calorimeter temperature will change after the beam g g
I d t d th lib ti ith 1% 50 A t h ld bexposure time. The calorimeter temperature will change after the beam Mechanical System For In order to do the calibration with 1% accuracy, a 50 A current should bep p g

exposure and is given by B Pi
Mechanical System For  

M i Th Sl
y,

sed A resistance has been meas red ith high acc rac and fo nd to beexposure and is given by Beam Pipe Moving The Slug used. A resistance has been measured with high accuracy and found to bep g y
T = E / C (2) g y

22 79 ± 0 01 MΩ then it connected to ”‘Exitron” multimeter A set of dataT = Ecal / Cm (2) 22.79 ± 0.01 MΩ then it connected to ”‘Exitron” multimeter. A set of datacal m ( )
where C is the heat capacity of the slug The calorimeter is designed to has been taken between the input current (V/R) and the output currentwhere Cm is the heat capacity of the slug. The calorimeter is designed to has been taken between the input current (V/R) and the output current.m
operate between 0 8 GeV to 12 GeV of beam power and between 0 1A to p ( ) p

The relation between the input and output currents found to be linear withoperate between 0.8 GeV to 12 GeV of beam power, and between 0.1A to The relation between the input and output currents found to be linear with5A for beam currents [3] Slug Shield Water Pipe to Cool   p p
slope = 1 14253 ± 0 00038 and offset = 0 04368 ± 0 000155A for beam currents [3]. Slug Shield p

The Plate slope = 1.14253 ± 0.00038 and offset = -0.04368 ± 0.00015The Plate

MECHANICAL & THERMAL DESIGN SUMMARYThe Calorimeter Experiment in Hall AMECHANICAL & THERMAL DESIGN SUMMARYThe Calorimeter Experiment in Hall-A
The Unser monitor used to calibrate the Hall A BCM has 0 2% accuracy

p
The Unser monitor used to calibrate the Hall-A BCM has 0.2% accuracy
for beam currents around 50 µA The Unser monitor is not designed tofor beam currents around 50 µA. The Unser monitor is not designed to
provide absolute calibrations for beam currents below 5 µA A calorimeterprovide absolute calibrations for beam currents below 5 µA. A calorimeter
has been designed and fabricated with a mechanical and thermal design tohas been designed and fabricated with a mechanical and thermal design to
minimize the heat losses All the measurements are consistent with 1%minimize the heat losses. All the measurements are consistent with 1%
absolute precisionabsolute precision.
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