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Analytical signal limited S/N expression (Fluor or Emiss, high concn)

5 ;r.‘\
N {K(s 44 470 + (67 + Q) + [(@dedtTG] + (GG}
S Ig
N K@y + (& YH”
S i 1/2
1- Analytical signal shot noise limited S/N expression: ~ = (_é

2- Analytical signal flicker noise limited S/N expression: here S/N can be
improved by reducing bandwidth or adjusting experimental condition.
Increasing signal does not improve S/N in such condition:

S

—_— = "‘.1
N &



Dependence of S/N on analytical signal:

Blank includes parts
that are
independents of i

1- Shot noise limited:

— 1O %: log[K "%, 1r2logi,
2- Flicker noise limited: i = £ — 1o S -12log& log i
N B 5= ogs +0log i,

: S .
3- Blank noise limited: —=—- == 108N= '108051(*108‘5

A



log (S/N)

Limit line for S/N is

\V 2
= q,’"\’/ — the shot noise.
i 55,7
V4
4 £=10?, oy,= 10716
7 b » Opk

[at

£=102, Op= 1012 e

o

£=107, o, = 1071

£=102, o,,= 1015

[N

When o, and/or &
are/is high we do not
observe shot noise.
(low quality instrument)

&
[analyte] T



Signal to noise expression for absorption (vs T):

o
A=-log T or A=-0.43InT > o, =043 ?T
H K U ! I
_ Est — Eoe by considering dy) U'v-uv
Eve — Eot only o dx V2 o
o, = 0.43 —=
TE,
oo = 05t (Ere — Eo¢) — (Es¢ — Eo¢)(0) 2 Pst
i (Eye — Eor)? E,
B, = E, + Ey _ g5t _ (MGEg + (§E; )*+08)"/2 L% _ (mETh + €T ) +Ho5)"”
CIReg IS el ~ E, §
i L r r
/
ord \ T >  Shot noise limitin

< oT A T > Fliker noise

OT a constant

Dark noise limited

v



Signal to noise expression for absorption (vs A):

Noise equation for Transmitance is
exactly similar to luminesc & emission.

_ 05t _ (mGTE, + CTE, )2+02)1/2

T, E,

in

=
(0a)g a 1/4T

< (O'A)ﬂ a Constant |

(ol @ 1T |

(0]
o, = 0.43?7"

>
s
_

But for absorbance it is different:

_ 0.43(mGTE, + (§TE, )*+05)"/?

Oa TE,

mG » By
Oy = O4ﬁ ‘|—(ﬁ+
T

\J

Shot noise limited

Flicker noise limited

Zero transmittance noise limited



T,=0.8 OA1=0.02

T,=0.4 OA2=0.02

/

e

7,=0.8 OA1=0.04

T2=0.4 OA2=0.08

In this case flicker noise is dominant

Zero transmittance current Is limiting



Noise to sighal diagram;

04 = 0.43£=0.43 ¢
gini 5 E

r S

Ost
= 0.43~—
—TE,InT

Ost = (mGES 53 (S;Es)z i O-(%t)l/z

o mG 2 o’
A ( N 3 + 0t

1/2
4 = 0.43
A TE, A2 = A2 (TETA)2>

log (UA/A)

0% T noise

.‘-I a

All noise are

considered
s d

” Signal shot
noise

T~__ Signal flicker noise




Zero Transmittance (0%) Noise limited

When analyte concentration is very high and T is considerably low
-or when detector noise is high (IR detectors)

1/2
6t — (2 2 L 2 N2
— =043 % % (TE A) T o (D'&' + Ogr 7 Ubb)

Opr — [(UbE)g + (UbE),?

U_A — O, Ty

A —E,T In T —ETInT | + (02)? + 02 + (0,)3 ]2
Differentition =0 iz ¢
- min A=0.434 min cA/A i \ b

- Intensive source
-Widerslit  >ET >ocA/Al

. | ; —* - (Sample absorb VTl




Signal Shot noise limited

-integration timeT

> AR > ki > oA/AY
0y /5{ -Intensive source
il 0.43 TE. A2 (T/E e -Widerslit ~ >i T
77 >i 1
o,  [mGKITE)"  (KITi)"
A ~In T ~In T -
derivative =0 | b
=2 A=0.87 min cA/A =




Signal-Flicker noise limited

1/2
%4 _ 0.43 + : + G'G{t
A~ TUU\TEA? A% (TE,A)?

Op _ _ & _5s
A —In T A
O-AZES

= (& + 8)”

Source flicker Container
factor flicker factor
£d = s/NT

-More Stable light source.
-Double beam

P 153



LADDD 8 =R EINE e 170080,
Chemonmiries Chempmairics Cleernon:

LiSBS ™ [4SBS ™ I1SBS ™

mRIrcs Chamomaincs Chamomeirscs

IASBS ™ IASES ™) [ASB!

Ci Iwmommcs C’I:emomamcs Chemom

[{SBS™= L1SBS ™=y I4SBS ™

Chrernto wm s Chemaomairiés Chemomamrics

IASBS =Y I{SBS ™S I{SB:

Cliermomsirnnes Chemorrwmrs C}!zmpm

[1SBS ™= IASBS ™Y L1SBS ™=

Chenonetses & kmmmrs Chemomersics

I1SBS ™ TS5BS =% LASB:

Chrio m‘ea"scs Clhemnoneires Chemom

I1SBS ™ IASBS 5% [ASBS ™Y

N A e e AT Chemomeaines oo meirses



