Targets for exp E07-006 (SRC)

The bottom line on cooling was we could only have one cooling gas.

Either Nitrogen or He.

The problem is people were mixing the cooling line with the target gas

lines.  They are semi-independent systems; if we stick with Nitrogen

(100k) we could have H, D, and 4He all are 100k without any problem.

I think this is a wise move IF it works.  Liquid He is going to be a

problem during q-weak.  We just need the lab to agree to let us go to

higher beam currents.

Date: Sat, 11 Jul 2009 11:43:03 -0400

From: Douglas Higinbotham <douglas.higinbotham@gmail.com>

We just used a 40 cm target with the HRS at 18 degrees and could "see"

the entire target. So using 1/sin(theta) for 18 I get 3.3 and for 45 I get 1.4; 

which gives 16 cm. By the book, the HRS have +/- 5cm at 90 degrees, 

which is 14 cm at 45 degrees. The acceptance does fall, but I see this as 

good thing.  The cell wall events will be less likely to trigger.

As we are going to higher pmiss, both HRS are going to be well forward of

45.

I think Dave will be able to make us a target with a max. of 400

mg/cm2 of 4He, 200 mg/cm2 of D and 100 mg/cm2 of H.

(Do I get to multiple the Hydrogen's by two since they form diatomic

molecules?)

This experiment is nucleon luminosity (singles rate) limited –so the main consideration is to get the targets designed to optimized the number of good events collected with a given restricted nucleon luminosity

  The proposal state the HRS at 21-38 deg. Let assume 35 deg as the ‘typical’ angle

Sin (55)/sin(35)=1.4   i/e 10cm target at 55 deg will translate to 15 cm at 35 deg.

PRODUCTION    TARGET

E01-015:    0.25 mm  carbon titled 20 deg to the beam 
           Density: 0.025 cm x 2 gr/cm3 /sin (20 deg)= 150 mg/cm2  used with   40uA beam
 4He TARGET FOR THIS EXPERIMNET

For this experiment our nominal luminosity is the  last experiment nucleon luminosity 

 We also wish to allow a change of luminosity in the rage of 0.2 to 5 times the nominal
luminosity. 

( to allow a rate reduction by a factor of 5 we need the target to be not 

     more than 300 mg/cm2 (run with 4 uA)

    to run 5x more luminosity with 300 mg/cm2 we can use a beam of 100uA

The targets walls are 5-10/1000 of an inch Aluminum which gives non usefull

Singles rate of  :

   5-10/1000 x 2.5cm x 2.7gr/cm3 =35-70 mg/cm2 
( we wish the target to be as long  as possible so the ratio of target to walls 

  will be minimum 

  300mg/cm2 (  80-90% 4He to total which seems reasonable

Target length

On one hand we wish the target to be as long as possible to separate best the walls

but that stand against increasing  not usefull  singles rates (out of the HRS acceptances)/
Figure below show the acceptance for the last run 

( 10 cm x sin (55deg)/sin(35 deg)=15 cm  cell seems to be optimized

Summary:   liquid Nitrogen cooled gas 4He target of 300 mgr / cm2    15 cm long 

(If we have to compromised on 150mg/cm2 target we will not be able to increase 

   the luminosity more than 2 times the E01-015 luminosity but we will do it with 

      about 2:1 4He to Al cell ratio.)
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These are optical carbon foil from the gamma he3 with the HRS at 55 deg

    10cm at 55 deg ( 15 cm at 35 deg

Calibration targets

Ex01-105   4 and 15 cm LH2  targets  density    0.167 gr/cm3   used to run with 5uA   

                                         LD2 targets   density  0.0723 gr/cm3   used to run with 5uA   
For 4 cm targets we had  700 mgr/cm2 LD2

                                         300 mgr/cm2  LH2

If we wish to reduce the density of the targets  we can run 100uA

and use 15cm cells (due to acceptance more does not help ) so we gain a

factor of   (100uA/4uA)(15cm/4cm)~100 and the required targets are:

   H2   15 cm    7 mgr/cm2   i.e  0.5 mg/cm3  

    D2   15 cm     3 mgr/cm2    i.e  0.2  mg/cm3 
  And/or

   H2   15 cm    7 mgr/cm2   i.e  2 mg/cm3  

   D2   15 cm     3 mgr/cm2    i.e  0.75  mg/cm3
Is that possible with nitrogen  cooled gas? 

Summary of the required targets for E07-006:

      All gas targets are liquid Ne cooled gas 100 deg K 
            4He target of 300 mgr / cm2    10 cm long 
      gas H2   target 10 cm    11 mgr/cm2   i.e  1.1 mg/cm3  

       gas D2  target  10 cm     5 mgr/cm2    i.e  0.5 mg/cm3

        0.25 mm  carbon foil titled 20 deg to the beam

       0.5 mm carbon foil normal to the beam

        Empty target

        Optics ?






