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Introduction
o
My Goals: N
* Determine the beam energy in Hall-C
(GO experiment - measurements Using the same
taken during LEDEX experiment) analysis,
Currently working on > procedures and
algorithms
» Determine the beam energy in Hall-A In both cases
(Threshold ¥ experiment)
Yet to be done /

EPICS Elastic

data




Tiefenbach Data

* Energy lock was off (in both cases)

* Fluctuating Tiefenbach readouts

* In this energy regime (~ 360 MeV) the Tiefenbach
calibration not known any more.

 More Tiefenbach readouts in HRS-R runs than HRS-L
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Elastic Peak Fitting #1

| used modified Nilanga’s formula to fit data:

* First attempt:

f[E“:,\IE—exp (L (0*/o+2(E'—Db))) Erfcf | (0*la+{E"'=Db))|+
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Basic Nilanga’s fit

12C - Elastic (#3092) |

Fermi-like function for
description of background
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Entries 983146
Mean 0.361
RMS 0.0004313

— Data

= Fit + Background
= Only Fit
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= Elastic peak {not norm.)
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There is a better way to describe background !!

« Second Attempit:

Elastic Peak Fitting #2 | BlCS

Raw data ( elastic peak
momentum distribution)

ol

Calculate sum | e e
g : Z Nglt)= r Ni{o] e
Of dlStrlbUtlon i=nhins ,*jtnu ;—

. =

Subtract background from the
data and use Nilanga'’s formula
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‘Central Momentum of the HRS}

 Central momenta of the HRS'’s are ~ 350 MeV
* In this regime NMR is not functioning !!

Using John LeRose’s

- Instead we use Hall-probe data ﬁ e aoCaCHale

momentum from the
Hall-probe readouts.

: It works quite well for the
B B 0N [ e S B HRS-L:




HRS-R problem

There were many problems with the HRS-R:
« The magnetic field in Dipole was constantly drifting

« Set momentum does not agree with the actual

momentum !
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Energy Losses #1

 Electrons lose energy traveling through target:
1. In the target it self A
2. In the target windows
3. In the air between HRS and target
4. In the kapton window of the HRS

>~ 1.3 MeV for LH,

- Extremely good knowledge of energy losses is necessary.

* | have used Mceep to estimate energy losses but got funny results.
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Energy Losses #2

| did not understand Mceep very well

| made my own program for energy losses calc.

| extracted important code from Mceep and tried to understand it.

Two contributions to the energy losses:

1. Collision Losses: )
W 2m.con

=
- I+15i;l +niest

Eerntacr 35 ) 1]

TANTALUM

I & Mean energy losses

This gives us Mean enerqgy losses !!!

Stopping Power (MeV cmzlg;-
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— - Collision Stopping Power
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Energy Losses #3

« Radiation losses do not shift momentum peak.
They only cause long tails in the distributions.

* Collision losses move the momentum peak

 Enerqy straggling distributions are NOT Gaussian but Landau-like
(Landau, Vavilov, Symon distributions)
Leo: Techniques in Particle Physics
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correction of QLJf/
meassurements Most Probable Energy Loss




( Energy Losses #4 }

* Mceep uses Bethe-Bloch formula for Heavy lons to
calculate enerqgy losses of electrons.

L} L - L L L
This is WRONG in general but it works in this case.
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Basic Idea

N\
All my data points
= = Using these data
N Tr::bles on the Ejrizon and my fltting
function need to
— — find :
Assuming that Hall- L . .
15t probe momenta are Beam Energy
correct 7 T
L Central Momentum

245 250 255 2E0

of HRS
Viain fitting Formula:

Scattering angle

{1 + 5} EE‘- + &ELGSS =

14+ 2o(1 — cosb)




(Determining the beam energy} — -

*To fit each kinematics we have to find minimum of
the y? function.

a:

1
XQ(Ebeam:EC'; E _2 '6 _(S *ﬂ“ir EbeaﬂuEC‘ 9)]
i=1 1

| have tried various approaches to fit the data and realized

- We can not fit all three fitting parameters: 6, E,, E.

not be Almost Equivalent Changes

— Egeam — E&'Eﬂ-ﬂi {1 _I_ H‘)
K is small




Various fitting methods }

1. Fitting each kinematics separately: NOT GOOD
2. Direct fits with threshold: NOT GOOD

3. Fitting with (E — E0)?» constraints in y? function: NOT GOOD
4. “Transverse” fits (Each target separately): NOT GOOD

5. Fits with Tiefenbach constraints:

6. Fits with Hall-probe data constraints: NOT YET EXAMINED

0.4896
001784 2 0
| 0.01396 .
|_RMS 0.01073 0

HESL 4+ HRSE
I .
4 =




The ratio method

Our main problem: Too many fitting parameters

N — different kinematics: N(1+1) = 2N parameters
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Assuming that Tiefenbach energies are relatively correct

(14+61)EL + AET, (ET-I—b)l—I— o (1—008{92)
Eo=FEr+b I:} C -
0 T+ 0, ((+ 0B+ AFr. (BT 4014 B2 (1 _cony)

1 ?
Ec: — Ok 1+ 52 Ratio %:; Scat.Angle Value
(14 64) < > ARSL2 | 240 | L.00047
HRSL-3 | 283 | 0.905165
HRSL-4 | 283 | 0.004785
HRSL-5 | 325 | 0.988508
HRSL-6 | 16.0 | 1.00063

E?

(1 + —%(ET cosfs — B cos 91}) =K

HRSR-1 28.3 0.991122
HRSR-2 20.0 0.991621
HRSR-3 14.0 0.991821

HRSR-4 16.0 0.991951

ZN+1 (Tihis noew workslil)



[ Problems with Tiefenbach

We already know that Beam energy fluctuates between runs:

Tiefenbach Energy Readout |

- g " oy
g 361.1 7 AR
S F : j/*~x'av_gf% \ o
i~ Tiefenbach energy °, ' Q [
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360.7 [ | 1
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1606 1&!\ R i T . |
N | Ce——T 75000 20000 25000 ' 5_0(‘)0?1
time[s

How does beam energy change during each run and inside each kinematics ?

Tiefenbach I hTiefenbach
Entries 210
Mean 360.8
70 | RMS  0.01093
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soF- 2 Good kinematics
40— [ C
30—
20— LD I Ta
10— 2
—...l..JJL-"-..qu..l..|..|...
3Bo.4 360.6 360.8 361 361.2 361.4 361.6 361.8
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Entries 281
C Mean 360.7
120 — RMS 0.04674
100 L D2 . .
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Present Results #1

Tiefenbach energy fluctuations reduce the number

of good kinematics:

« 4 Good kinematics for HRS-L ( starting with 6 )
» 2 Good kinematics for HRS-R ( starting with 4 )

HRS-L final fits

o c[HRsL

i B

% 350
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w’ B
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350
345
340

= © Data:0=240°
LD, —— Fit:0=24.0°
B Data:0=28.3°
— Fit9=283"
Data: 6 = 32.5°
Fit 9=325"
Data: 6 = 16.0°
—— Fit:=16.0"

5 ‘( HRS-R
i L
: i
£
w 360—
355—

HRS-R final fits

2 Data: 6= 20.0°
— Fit: 6 = 20.0°

" Data: 6= 14.0°
— Fit: 6 =14.0°
Data: 6 = 16.0°
Fit: 6 = 16.0°




Present Results #2

Comparison of the fitted beam energies with
Tiefenbach values (EPICS):

= 363 — Reconstructed beam energy |
] L
o L
362 — % E E
361— H -
— O (@] @ HRSR:deta
- . s o > g mr T
- [[] HRs-L:EPICS data
N HRS-R:only Ta and C data
[ I% HRS-R : EPICS data
: : ! : : : : ! : : : : ! : : : : ! : @
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Angle [deg]
=~ 2.0 —| Difference: Data - EPICS I
= :
e —
g - L]
g 15— Very good consistency

HRS-R: data - EPICS
HRS-L: data - EPICS

Angle [deq]



Present Results #3
-

Comparison of fitted central momenta of HRS-L
with Hall-Probe data (EPICS):
s —1  HRS-L central momentum |
b It o
% 355:— HMhoo o | ~ N
- 0.0 — Difference: Hall probe - Analysis ! e
: C Fluctuations inside kinematics are é’@
C if . e by FEC o ki
F 08— E %E _E fluctuations % /~

B E}E | fit only ONE value, other are determined by

o %% the Tiefenbach ratios

L . . . . | . . . . | L . L . |
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HRSR run #




Present Results #4
-
Comparison of fitted central momenta of HRS-R
with Hall-Probe data (EPICS):
3 360 :l HRS-R central momentum
= o.o:| Difference: Hall probe - Analysis | 5 Hi‘s?:?un#
: L It

HRSR run #




Work in Progress

Problems:
* There are inconsistencies with the Hall-probe data

» Bad kinematics: Better results without offset corrections of shifted peaks

N\ J
Y
Are observed shifts in the Tiefenbach energy real?
Tiefenbach3 hTiefenbach3 hTiefenbach3
o™ 30 Same s

I.- MS 013 P ; A ?\t.‘/";

: ﬂ o =

3 ran one after -

% ~0.17 MeV another E F

kinematics

S R NI Y PEVSPRPIRINY ISR S PO ., 11
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Ta: 1.6 x 10
1. C :2.9x10°



The End -

Thank You
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