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ShlIgiEprecision measurement of the
J’He( ~ y,, 7Be reaction

nine the astrophysical S-factor,
), to £5% or better in order to
pare with Standard Solar Model (SSM)

'0 Measure and minimize important sources
off systematic errors



|nty IAFCHIS rEaction
JSicurnrently the largest
-r PHYSICS UNCErtainty in
FAEEE] calculations of the R
_=n:‘ N flux from the decay of [T ————

4'H =+“He+2e" +2 v,

= b otiZBerand °Biin the sun D)+ 1H s THe+y
;(—Zross Section: of reaction can pp-I (2) e+ *He —» *He + 2p
= e Used to determine neutrino (B) He+‘He —»Be + 1
= X (bl) Be4+e —=TLi+w,
e. _(Cannot measure cross section Li+ p—>2*He
at the low energies in the sun & (b2) "Be+'H—"B+y
e S-factor calculated, used to R et

extrapolate cross section at ‘Be — 2 'He
lower energies

— 0o(E) = [S(E)/E]*exp(-2*pi*n(E))

W.C. Haxton, P.D. Parker, C.E. Rolfs, nucl-th/0501020, 10 Jan 2005 &



COLD FINGER

TUNING PLATE

SUPPRESSOR
COLLIMATORS
. SUPPRESSOR
= GAS CELL
=< aperture plate, then passed = a
E‘r-r-_; =—through collimators N =y o7

= & Beam passes through a Nickel
feil"(some energy loss)

® Reacts with *He or “He gas , =
AN FOIL
(more energy loss) INSULATOR

o ’Be nuclei collected in Cu back Mk MOTOR DRIVEN APERTURE PLATE
plate and tantalum liner, and
measured at a later time

5 BACK PLATE
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Beara6df Blegd

4Ha RS to measure

el He +4He produces same
“ckground as *He+*He

~Searchi through NNDC
| ‘databasesl and Table of o
- Isotopes to find candidates for ’
seurces of particular gamma
rays?
® Found various gamma rays
from ©3Cu and °°Cu in the
online background spectrum

lwww.nndc.bnl.gov/nudat2/ 2Thanks Wes! 7
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Beam! eats up gas in target cell,
can’t measure temp in direct line
of beam

Causes a change in gas density.
(target thickness)
— 0 =Ry/IN
— R, =rate of outgoing particles,
I_=current of incident particles per

unit time, N=target nuclei per unit
area

Without beam heating correction,
N is too high because the
temperature is too low

(dp/d1)/p, at 100 Torr =
1089+.015pA-
(dp/d1)/p, at 200 Torr =
1130+.020 pA-L

p(I) = po[1-(1/py)(dp/dI)*I]
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detector'is moved

HArJorJJq / place various sources in the center
Of i) rget chamber

= 54 5 137(:5 203Hg, 54Mn, 113Sn, 88Y

e
.-

SMeasure ratio of yields for chosen gammai rays
= JB'etween May and July, efficiency changed by

- ~119,

— Upon inspection, detector was moved small distance
from gas cell
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SMNEIPEd With measuring the 2He(w,y)7Be and
{hIE(0y) reactions

ied sources of background radiation

J2 med effiects of beam heating on the

= tiarget gas

{Measured changes in the detector efficiency

e Experiment will continue at lower energies in
order to extrapolate a value for S;,(0)
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